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BUENOS  AYRES. 


BUENOS  AYRES,  the  capital  of  the  viceroyalty  of 
Buenos  Ayi-es,  extends  aloni;  the  south  side  of  the 
great  river  La  Plata  ;  and  derives  its  name  from  the  parti- 
cular sakibrily  of  its  climate.  It  was  orii;inally  founded  by 
Don  Pedro  dc  Mendoza,  in  1535,  and  called  A''ucstra  Se- 
norade  Burnoa  Jijrea  ;  but  tie  colonists  were  so  reduced 
by  famine,  and  har..ssed  by  the  continual  hostilities  of  the 
neighbouiini;  l..c.ians,  that  in  about  four  years  after,  the 
situation  was  abandoned  as  untenable.  In  the  year  1580, 
howevrr,  lie  colony  w.is  re-established  under  the  name 
of  Saw  fa  Trinidada  de  Buenos  Aijrrs  ;  and  in  1620  was 
erected  into  a  bislioprie,  and  constituted  the  capital  of  a 
province  of  the  same  name.  But  it  was  not  until  it  be- 
came the  seat  of  tiie  viceregal  government,  that  it  couid 
vie  in  opulence  and  population  with  tlie  principal  cities  of 
the  southern  continent.  T..is  city  is  built  with  great 
regularity  and  neatness,  and  is  watered  by  several  small 
streams  which  discharge  tliemseives  into  the  La  Plata. 
The  principal  streets  display  both  taste  and  opulence. 
They  are  broad  and  straight,  witli  foot-paths  on  each  side  ; 
but  from  the  great  scarcity  of  stone,  uiipaved  in  the  mid- 
dle, which  renders  walking  very  inconvenient  during 
diought,  from  the  quantity  of  dust  which  is  collected  and 
continually  flying  about.  The  houses  arc  generally  built 
of  bricks  or  chalk,  witic  flat  roofs,  but  seldom  exceed  one 
story.  Many  of  tiiem  have  parapeWwalls  on  tiic  top,  from 
three  to  four  feet  high  ;  and  those'  of  the  more  wealthy 
inhabituuts  have  a  vestiliulfe,  and  a  court  surrounded  by 
tlie  apartments.  The  interior  of  these  houses,  however, 
correspond  very  ill  with  their  external  appearance.  Du- 
ring summer,  tiie  rooms  are  covered  witii  India  netting, 
and  in  winter  with  European  carpets;  but  from  the  indo- 
lence of  the  inhabitants,  they  areseUlom  kept  clean;  and 
that  part  of  the  town  which  is  principally  inhabited  by 
mestizos  and  negroes,  is  nothing  but  a  receptacle  of  filtli. 
Almost  every  house  is  surrounded  with  a  garden  ;  and 
many  have  balconies,  with  lattice-work  for  containing 
shrubs  and  flowers.  The  principal  square,  or  parade, 
Vol.  V.  Part  I. 


which  is  vei-y  spacious,  faces  the  La  Plata,  and  is  surround- 
ed with  superb  buildings.  On  one  side,  fronting  the  river, 
is  the  castle  or  fort,  which,  considered  as  a  post  of  mili- 
tary importance,  is  very  insignificant;  forty  cannon  of 
various  calibres,  and  700  men,  are  its  only  defence.  It 
contains  the  palace  of  the  viceroy,  and  a  royal  chapel. 
On  the  opposite  side  is  the  town-hall,  and  on  the  west 
side  stands  the  cathedral,  which  is  a  new  and  spacious 
structure,  with  a  cupola  and  portico  of  very  elegant  work- 
manship ;  but  the  interior  of  tlie  building  is  rather  too 
profusely  decorated  witii  carved  and  gilt-work.  The 
churches  of  St  Francis,  and  of  the  convent  of  Mercy,  are 
built  with  a  cupola  and  steeples  nearly  in  the  same  stile 
as  the  cathedral.  In  the  former  is  a  beautiful  painting 
of  the  Last  Supper,  by  an  Indian  neophyte.  The  frame 
is  composed  entirely  of  feathers  of  a  blight  gold  colour, 
so  contrived  as  to  imitate  the  most  correct  carving  and 
gilding,  and  the  difl'erence  cannot  l>c  discovered  by  the 
nicest  observer  till  it  is  touched  with  the  hand.  The 
church  of  St  John,  which  stands  on  the  skirts  of  the  town, 
is  appropriated  entirely  to  the  use  of  the  Christian  In- 
dians. T.ie  other  public  buildings  are  two  hospitals,  one 
for  men  and  the  other  for  women,  an  orphan  hospital,  a 
foundling  hospital,  and  a  college  where  they  teach  gram- 
mar, philosopliy,  and  theology.  Tnese  edifices  are  built  of  a 
beautiful  white  stone,  which  is  found  not  far  from  the  to^vn, 
and  which  gives  them  a  light  and  elegant  appearance.  The 
chSpter  of  the  cathedral  consists  of  a  bishop,  whose  annual 
revenue  is  from  18,000  to  20,000  piastres,  three  dignita- 
ries, and  two  canons.  Besides  these,  there  are  in  the  city 
of  Buenos  Ayres  above  136  ecclesiastics,  independent  of 
four  numerous  monasteries  of  Fi-anciscans,  Dominicans, 
and  of  the  fathers  of  Mercy  and  of  Bethlccm,  and  two  con- 
vents of  nuns. 

The  environs  of  the  city  for  about  three  leagues,  pre- 
sent a  beautiful  and  well  cultivated  country,  full  of  gar- 
dens and  groves,  and  diversified  with  fields  of  wheat  and 
maize.     Here  almost  every  person  in  easy  circumstance'- 
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has  liis  country  house,  called  guinta,  a  large  garden  which 
supplies  liim  with  many  necessaries  of  life,  and  a  variety 
of  fruits  and  plants  :  all  their  wine,  however,  is  brought  ei- 
ther from  Spain  or  Mendoza.  Beyond  these  fields  are  im- 
mense tracts  of  meadow,  covered  with  continual  verdure, 
and  filled  with  innumerable  flocks  of  wild  horses  and  ox- 
en, wliich  renders  provisions  here  very  cheap.  Accord- 
ing to  Estalla,  a  thousand  head  of  cattle  are  daily  slain  in 
the  neighbourhood  for  the  use  of  the  city,  which  are 
brought  in  carts  to  the  market,  where  they  are  examined 
by  a  sworn  provcditor ;  and  Helms  tells  us,  that  the  lar- 
gest ox  is  often  sold  for  a  piastre,  or  4s.  6d.  and  a  good 
horse  for  two  piastres. 

The  greatest  inconveniences  under  which  the  inhabi- 
ants  of  Buenos  Ayres  labour,  are  the  difficult  and  dan- 
gerous navigation  of  the  La  Plata,  and  the  want  of  a  safe 
and  commodious  harbour.  On  account  of  the  numerous 
islets,  shoals,  and  rocks,  ^\■ith  which  this  river  abounds, 
and  the  frequency  ofthc  fiam/ieros,  which  render  a  storm 
here  more  dreadful  than  upon  tlie  ocean,  vessels  making 
for  this  city  must  come  to  anchor  every  night ;  and  in  the 
most  moderate  weather,  it  is  necessary  to  send  a  pilot  to 
sound  the  way  for  the  ship.  But  the  danger  does  not  even 
end  with  the  voyage  ;  for  there  is  no  part  on  the  coast 
where  vessels  of  any  burden  can  enter  nearer  than  the 
bay  of  Barragan,  which  is  about  seven  leagues  distance  ; 
and  the  anchorage  ground  opposite  to  Buenos  Ayres  is 
nearly  three  leagues  from  the  shore.  All  their  goods 
must  consequently  be  landed  in  lighters  or  boats,  which 
enter  a  small  creek  at  the  mouth  of  the  Rio  Clmclo,  about 
a  quarter  of  a  league  from  the  town,  to  which  thry  arc 
conveyed  in  carts;  and  tiie  vessels  generally  fall  down  to 
the  bay  of  Barragan  to  refit  and  wait  for  tlieir  cargoes. 
It  was  to  remedy  these  inconveniences,  that  the  court  of 
Spain  ordered  a  scttlenieiii  to  be  established  at  Monte  Vi- 
deo in  1726,  where  nature  has  formed  one  of  the  finest 
havens  in  the  world.  At  this  port,  the  inercliandise  which 
is  imported  from  Spaui  is  debarked,  and  carried  in  boats  to 
Buenos  Ayres,  from  whence  it  is  disseminated  throughout 
the  viceroyalty.  For  an  account  of  tiic  commerce  of  tliis 
city,  see  vol.  iv.  part  ii.  p.  "90. 

The  number  of  inhabitants  in  Buenos  Ayres  has  been 
estimated  very  differently  by  different  travellers.  Helms 
makes  it  from  25,000  to  30,000  :  while  Sir  Home  Pop- 
ham  carries  it  so  high  as  70,000.  I'Vjrty  thousand  is  the 
estimate  of  Azara,  which  we  suppose  to  be  tlie  most  cor- 
rect.     South   Lat.  3t°   36'    28",    \Vest    Long.     58°   31' 

15".     {/>) 

BUFFALOE.     See  Mammali.-v. 

BUIFON,  (lEOHGE  Louis  Le  Ci.Enr;,  a  celebrated 
Baturalist,  was  born  at  Montbard  in  Burgundy,  on  the  7th 
•rA  September  1707.  His  father  was  Benjamin  Lcclcrc 
BufFon,  counsellor  of  parliament  in  Burgundy,  and  the 
maiden  name  of  his  mother  was  Mademoiselle  dc  Merlin. 

Being  destined  by  his  father  for  the  profession  of  the 
law,  Bufibn  commenced  his  studies  at  the  college  of  Di- 
jon ;  but  the  passion  which  he  began  to  feel  for  the  mathe- 
matical sciences,  withdrew  his  attention  from  every  other 
Btlbject.  The  Elements  of  Euclid,  and  tlie  works  of  the 
Marquis  de  L'Hospital,  were  the  first  books  that  were  put 
into  his  hands  ;  and  such  was  his  attachment  to  the  for- 
mer, that  he  always  carried  it  in  his  pocket,  and  was  often 
observed  to  retire  from  his  companions  at  play,  and  to  at- 
tempt, in  some  solitary  corner,  the  resolution  of  any  pro- 
blem Willi  which  he  had  been  perplexed. 

The  success  that  attended  these  youthful  exertions  w.is 
tly  brilliant  to  create  new  excitements  to  liis 


genius.  At  the  age  of  twenty,  h'e  is  said  to  have  disco- 
vered the  binomial  theorem,  without  knowing  that  he  had 
been  anticipated  by  Newton ;  and  when  at  a  future  period 
of  his  life  he  was  asked  by  M.  Herault  de  Sechelle,  why 
he  had  never  published  this  fact  in  any  of  his  works,  he 
replied,  that "  nobody  was  obliged  to  believe  it."  In  1 727", 
Buffon  became  acquainted  at  Dijon  with  the  young  Lord 
Kingston,  whose  tutor  had  paid  particular  attention  to  the 
sciences.  In  consequence  of  this  connection,  he  determin- 
ed to  travel,  and  after  following  his  friend  into  England, 
he  accompanied  him  to  Italy.  In  that  delightful  country, 
sacred  to  literature  and  the  arts,  and  endeared  to  every 
scholar  by  associations  the  most  interesting,  Buflbn  was 
enchanted  only  by  the  phenomena  which  nature  presented. 
The  works  of  human  skill,  though  exhibited  in  their  most 
perfect  form,  had  no  charm  for  a  mind  passionately  de- 
voted to  the  philosophy  of  nature.  It  was  in  the  deep 
valley,  among  the  rugged  precipices,  on  the  summits  ot" 
the  lofty  mountains,  or  among  the  torrents  of  lava  which 
had  formerly  rushed  from  the  bowels  of  the  earth,  that 
Buffon  began  his  sublime  speculations  on  the  ancient  con- 
vulsions and  revolutions  of  the  globe. 

About  this  time,  in  the  year  1728,  he  succeeded  to  the 
estate  of  his  raotlier,  which  brought  him  an  annual  income 
of  about  1 2,000/.  and  which  enabled  him  to  carry  on,  in  aflu- 
ence  and  independence,  those  scientific  pursuits  to  which 
the  rest  of  his  life  was  devoted.  On  his  return  from  Italy 
to  France,  he  repaired  to  Angers,  where  he  quarrelled 
with  an  Englishman  ;  and  having  wounded  his  adversary, 
he  took  refuge  in  Paris.  From  Paris  he  went  to  England, 
where  he  remained  only  three  months,  and  on  his  return 
to  France,  he  began  that  scientific  career  which  he  after- 
wards pursued  with  so  much  success  and  glory. 

The  first  work  published  by  Bufibn,  was  a  translation  of 
Hales'  Vegetable  Statics,  which  appeared  in  1735,  and 
which  was  followed  in  1740  by  a  translation,  from  the 
Latin,  of  Mewton's  Fluxions.  The  prefaces  with  which 
these  translations  were  enriched,  were  distinguished  by 
that  dignity  of  stile  which  characterised  all  the  subse- 
quent works  of  this  illustrious  naturalist. 

With  the  view  of  applying  the  physical  sciences  to  ob- 
jects of  real  practical  utility,  Buffon  made  a  course  of 
experiments  on  the  strength  of  wood,  from  which  it  ap- 
peared, that,  in  order  to  give  a  ligneous  consistency  to  the 
alburnum,  it  is  necessary  to  strip  the  bark  from  the  foot 
of  the  tree  at  the  time  of  the  saj),  and  to  allow  it  to  dry, 
and  to  wither  after  this  operation.  The  attention  of  Buf- 
fon was  likewise  turned  to  the  burning  mirrors  of  Archi- 
medes, and  he  had  the  honour  of  being  the  first  among 
the  moderns  who  constructed  an  instrument  approaching 
in  its  efficacy  to  the  supposed  invention  of  the  Syracusan 
geometer.  In  the  year  1748,  he  proposed  a  lamp,  a- 
echelons,  which  was  executed  about  thirty  years  after- 
wards by  the  Ablt  Rjochon.  See  Bluninci  Macuine, 
where  a  full  account  of  Buffon's  Burning  Mirror  will  be 
found. 

In  the  year  1730,  Buffon  succeeded  M.  Dufai  as  In- 
tcndaiitof  the  Royal  (iardenand  Cabinet,  an  event  which 
fixed  the  resolution  which  he  had  formerly  made  of  de- 
voting himself  wholly  to  the  study  of  natui-al  history. 
He  now  began  to  collect  materials  for  his  great  work,  and 
in  1744,  he  published  a  part  of  it  under  the  title  of  A 
Theory  of  the  Earth,  which  he  afterwards  included  in  his 
larger  work.  The  first  volume  of  his  Natural  Historxj 
appeared  in  1749,  and  the  book  was  completed  in  1767, 
in  fifteen  volumes  4to,  or  31  vols.  12mo. 

The  fi'ccdom  of  lUs  religious  sc.utimcnls,  which  ap- 


BUFFON. 


pears  in  all  liis  woiks,  provoked  the  iiulip^nation  of  the 
Sorbonnc,biil  lie  had  ihir  t^ood  sense  to  (lissi|)at(;  the  fears, 
and  to  disarm  the  hosliiily  ol  the  learned  dorlois,  by  an 
explanation  with  whicii  they  were  eoniplclely  satislied. 
To  llie  external  diilics  of  relijjion  he  was  uniforndy  exem- 
plary, lie  re^jidarly  attended  churcii  and  wont  to  mass; 
and  every  Sunday  ho  distributed  a  Louis  among  the 
neif;lil)Ourin)i;  poor. 

In  the  yeai'  1743,  Buflbn  was  admitted  a  member  of 
the  I'lcnch  academy,  and  at  his  admission  he  delivered  a 
<liscoin\se,  entitled,  Plnjloso/iliicat  Jionarks  u/ton  Style, 
which  Was  r<Karded  as  one  of  the  finest  specimens  of 
<omposition.  In  1752,  he  married  Mademoiselle  de  Saint 
Helin,  by  wh(mi  he  had  a  son,  who  seems  to  have  inlieiit- 
<  (i  a  jjortion  of  his  father's  talents.  In  the  jjardens  of 
Montbard  he  erected  a  simple  column  in  honour  of  his 
father,  with  this  inscription: 

Excelsa  tiirri  hiimUis  cohimni 
Parent!  .suo  filius  Buffon,  1785. 

On  sceinij  this  monument,  Buffon  burst  into  tears,  and 
said,  "  Son,  this  will  do  you  honour."  In  the  year  1795, 
this  younj^  man  ivas  condenmed  to  death  by  the  licvolu- 
lionary  Tribunal  ;  and  when  he  mounted  the  scaffold,  he 
exclaimed,  with  difjnily  and  composure,  "  My  name  is 
Buffon:" 

After  Buffon  Iiad  completed  his  History  of  Quadru- 
peds, a  severe  indisposition,  which  lasted  nearly  tv.o 
years,  interrupted  the  proj^ress  of  his  labours,  and  pre- 
\ented  him  from  finishin-^  his  History  of  Birds,  the  two 
first  volumes  of  which  appeared  in  the  year  1771.  In 
tliis  work  he  received  great  assistance  from  M.  Guenaud 
de  Monbclliard,  whose  mode  of  thinking  and  writing 
could  scarcely  be  distinguished  from  his  own.  The  third, 
fourth,  fifth,  and  sixth  volun\es  were  the  joint  production 
of  both  these  naturalists;  and  the  labours  of  each  were 
inarked  out  by  their  own  names.  In  the  seventh,  eighth, 
and  ninth  volumes,  Bufi'on  was  assisted  by  the  Abbe 
Bcxon,  who  formed  the  nomenclature,  and  drew  up  the 
greater  part  of  the  descri])tion. 

In  1771,  Louis  XIV.  conferred  upon  Buffon  a  singu- 
lar mark  of  his  favour,  by  erecting  his  e.state  into  a 
tomptfe  and  granting  him  the  smaller  customs.*  The 
French  king  was  even  anxious  to  be  paiticularly  ac- 
tpiainted  wilh  Buti'on,  and  after  inviting  him  to  Foun- 
tainbleau,  where  he  consulted  him  on  several  points  re- 


lative to  the  cultivation  of  wood,  he  offered  him  the  ad- 
ministration of  all  the  forests  in  Ins  dominions,  a  situa- 
tion wjiich  Buffon  refused  to  accept. 

In  1773  and  1774,  he  published  in  two  vols.  4to  a  sup- 
plement to  his  Natural  History,  containing  an  introduc- 
tion to  the  History  of  Mineriils.  In  1777,  he  added  a 
supplementary  volume  to  his  History  of  Quadrupeds; 
and  in  the  same  year  he  published  another  4to  volume  as 
a  su])i)lem<:nt  to  the  Histoiy  of  Man.  In  1778,  he  pub- 
lished a  fifth  4to  volume  "  On  the  I'pochs  of  Nature," 
which  is  a  continuation  and  an  enlarged  explanation  of 
his  Theory  of  the  Farth  ;  and  in  1782,  he  completed  his 
supi)leinents  by  a  sixth  4to  volume  on  Qnadi'upeds. 

In  the  jjrosecution  of  these  labours,  by  wliich  the  sci- 
ence of  natural  history  has  been  so  greatly  enriched,  Buf- 
fon was  indefatiga1)le  in  his  application,  and  in  general 
employed  fourteen  hours  every  day  in  his  study.  Even 
in  his  early  life,  when  he  frequented  the  evening  parties 
at  Paris,  and  did  not  return  to  Montbard  until  2  o'clock 
in  the  morning,  he  ordered  a  boy  to  call  him  at  five,  and 
to  drag  him  out  upon  the  fioorif  he  shewed  the  least  dis- 
position to  linger  in  bed.  -After  he  was  dressed,  he  dictat- 
ed letters,  and  regulated  his  domestic  affairs;  and  at  six 
o'clock  he  rcsimicd  his  studies  at  the  pavilion,  called  the 
Tower  of  St.  Louis.  This  pavilion  was  situated  at  the 
extremity  of  the  garden,  about  a  furlong  from  the  house  ; 
and  the  only  furniture  which  it  contained  was  a  large 
wooden  secretary,  and  an  arm-chair.  Xo  books  or  pir- 
tures  relieved  the  naked  appearance  of  the  apartment, 
or  distracted  the  thoughts  of  its  learned  possessor.  The 
entrance  was  by  green  folding  doors,  the  walls  \wre 
painted  green,  and  the  interior  liad  the  appearance  of  a 
chapel,  on  arcoinU  of  the  elevation  of  the  roof.  Within 
this  was  another  cabinet,  w  here  Buffon  resided  the  great- 
er part  of  the  year,  on  account  of  the  coldness  of  the 
other  apartmriit,  and  where  he  composed  the  greater 
part  ofhisAvorks.  It  was  a  small  square  building,  situa- 
ted on  the  side  of  a  ten  ace,  and  was  ornamented  with 
drawings  of  birds  and  beasts.  Prince  Henry  of  Prussia 
called  it  the  cradle  of  natural  history;  and  Bousseau,  be- 
fore he  entered  it,  used  to  fall  on  his  knees  and  kiss  the 
threshold.  At  nine  o'clock  Buffon  usually  took  an  hour's 
rest ;  and  his  breakfast,  whicli  consisted  of  a  piece  of 
bread  and  two  glasses  of  wuic,  was  brought  to  the  pavi- 
lion.t  When  he  had  written  two  hours  after  breakfast, 
he  returned  to  his  house.   At  dinner  he  spent  acoiisidera- 


•  This  .101  of  the  French  king  lias  been  generally  misunderstood.  In  one  of  his  letters  to  Mr  Smellie,  Buffon  himseir  rbsenres, 
"  Yoti  likewise  s.-iy  that  the  kinjf  enobled  me,  .as  a  mark  of  Ills  satisfaction  with  my  work.  I  assure  you,  that  I  was  noble  bcf<)re,  as 
■veil  as  my  ancestors,  and  that  the  king  only  granted  aie  another  title,  (an  litre  de  filut)  in  erecting  my  estate  into  a  comptc."  Kerr's 
J..i/e  (if'  Sviellie,  vol.  il.  p.  132, 138. 

t  'I'lie  following  account  of  Montbai-d  is  ^iven  by  Millin,  in  his  Traveh  through  the  South  of  France  in  1804  and  1805.  The  anecdotes 
iro  extremely  interesting,  and  could  not  easily  have  been  traiisfused  into  the  text. 

"  We  Were  introduced  by  Lapierrc,  w  lio  had  been  gardener  to  the  Count  de  Buffon  during  43  years,  and  still  takes  care  of  tliis  place, 
.'or  tlic  widow  of  his  unfortunate  son.  'I'lie  house  seems  the  large  Imbitationof  a  tradesman,  rather  than  the  residence  of  a  man  of  rank. 
It  i^  in  the  High  Street,  and  llic  court  is  beliiml.  You  ascend  a  st.iir  ease  to  go  into  the  garden,  which  is  raised  on  the  ruins  of  the 
mcient  mansion,  of  which  the  walls  make  the  terraces.  On  the  top,  tbere  still  remains  an  octagon  tower,  where  Buffon  made  his  ob- 
servations on  the  reverberation  of  the  air.  The  elevation  of  this  tower  is  140  feet  above  the  level  of  the  little  river  Braine,  which  crosses 
the  t(i\yn.  This  singular  and  picturesque  garden,  is  well  worthy  of  the  notice  of  the  curious.  It  is  not  so  well  taken  care  of  as  in  the 
time  of  its  illustrious  proprietor  ;  but  the  numerotis  foreign  Uees  which  he  had  collected,  form  several  agreeable  arboui-s.  The  kitchen 
garden  is  to  the  south-we.st,  on  seven  diH'crenl  terraces. 

"  Lapierre  showed  us  all  those  places  in  which  his  master  most  delighted  ;  and  particularly  tlie  room  in  which  he  laboured  during 
the  heats  of  summer.  It  is  in  a  pavillion,  which  is  culled  the  Tower  of  St  Louis.  Lapierre  made  us,  above  all,  take  notice  of  another 
closet,  situated  on  the  side  of  a  terrace.  Buffon  used  to  reside  there  a  great  p.art  of  the  year,  because  the  other  place  was  too  cold. 
J'rom  this  pavillion,  the  prospect  extends  to  a  plain,  separated  by  the  river  Braine,  and'  bordered  bv  hills,  which  make  a  beautiful 
scenery.  It  was  there  that  Buffon  composed  most  of  his  works.  He  used  to  rise  with  the  sun,  make  fast  the  shutters  and  the  doors, 
,ind  work  fir  two  hours  by  the  light  of  wax-candles.  In  the  time  of  Buffon,  this  study  was  ornamented  with  drawings  of  birds  and 
beasts.  AVh.it  pleasure  we  should  h.avehad  now  to  have  contemplated  those  representations  ;  to  have  seen  the  old  Icither  chair ;  the 
table  ol  black  birch;  the  large  walnut-tree  secretary  which  decorated  this  apartment ;  the  old  elbow  chair  in  which  Builoii  used  to  sit 
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ble  portion  of  time,  and  indulged  in  all  the  gaities  and 
trifles  wliich  occurred  at  table.  After  dinner,  he  slept 
an  hour  in  his  loom,  took  a  solitary  walk,  and  during  the 
rest  of  tlie  evening,  he  either  conversed  with  his  family 
or  guests,  or  sat  at  his  desk  examining  the  papers  that 
were  submitted  to  his  judgment.  At  nine  o'clock  he 
went  to  bed,  to  prepare  himself  for  the  same  routine  of 
exertion  and  pleasure.  In  this  mat»er  were  spent  no 
fewer  than  fifty  years  of  Ms  life,  which  were  not  marked 
by  many  of  those  occurrences  which  give  variety  to  the 
lives  of  less  recluse  and  more  active  philosophers.  With 
a  strong  constitution,  he  was  for  a  long  time  exempted 
from  those  debilities  which  old  age  generally  brings 
along  with  it ;  and,  though  tortured  by  the  cruel  disease 
of  the  stone,  which  shortened  liis  existence,  he  continued 
his  labours  under  the  severest  bodily  sufferings  ;  and,  to 
use  the  expression  of  Condorcet,  it  was  only  for  a  few 
days  that  he  ceased  to  be  that  illustrious  man  whose  ge- 
nius and  labours  had  filled  Europe  for  more  than  forty 
years.  He  retained  his  reason  till  within  a  few  hours  of 
his  death,  which  happened  on  the  16th  of  April  1788,  in 
the  81st  year  of  his  age.  When  his  body  was  opened, 
no  fewer  than  57  stones  were  found  in  liis  bladder  ;  and 
it  was  the  opinion  of  the  faculty,  that  the  operation  of 
lithotomy  might  have  been  successfully  performed,  but 
Buffon  would  never  consent  to  this  mode  of  relief.  After 
the  body  was  embalmed,  it  was  presented  at  St  Medard's 
chuich,  and  afterwards  conveyed  to  Montbard,  to  be  in- 
terred, according  to  his  orders,  in  the  same  vault  with 
his  wife.  A  great  concourse  of  academicians,  and  of 
persons  of  rank  and  literary  distinction,  attended  the  fu- 
neral of  Buflbn  ;  and  a  crowd  of  20,000  spectators  as- 
sembled ill  tiic  streets  through  which  the  body  was  to  pass. 
The  monument  erected  to  the  memory  of  this  distin- 
guished naturalist,  was  destroyed  during  the  fury  of  the 
revolution.  The  leaden  coffin  in  which  he  was  deposited, 
was  even  opened  and  carried  ofl",  and  his  very  remains 
were  left  unburicd.  A  citizen  who  loved  the  sciences, 
and  who  was  indignant  at  this  profanation  of  genius,  went 
to  Paris  to  complain  of  it,  and  proposed  to  the  committee 
of  public  insimction  to  place  Buffon  in  the  Paniheon. 
This  attempt,  however,  was  unavailing ;  and  the  com- 
iiiittec  were  unanimously  of  opinion,  that  the  place  would 
be  profuiiedby  tlie  presence  of  a  man  who  was  connected, 
like  Buffon,  with  the  aristocracy  of  the  country. 

In  Ills  external  appearance,  Buffon  was  distinguished 
by  a  fine  commanding  figure,  and  his  countenance  exhi- 
bited the  most  uiierpiivocal  traits  of  superior  intelligence. 
When  he  walked,  he  carried  his  head  high,  scarcely 
deigning  to  look  at  the  ground  ;  and  such  was  the  perfec- 


tion of  his  general  appearance,  that  the  picture  of  man 
which  he  has  drawn  in  his  Histuire  de  L' Homme  is  said  to 
be  taken  from  himself.  A  love  of  magnificence  and  lux- 
ury, and  even  of  show,  was  one  of  the  predominant  pas- 
sions of  our  author.  Even  in  the  latter  part  of  his  life, 
when  old  age  and  disease  might  have  subdued  this  silly 
passion,  he  had  his  hair  dressed  twice  or  thrice  a  day. 
Eveiy  Sunday  he  exMbited  himself  in  a  rich  lace  garment, 
attended  by  his  son  and  by  several  peasants.  His  natural 
vanity  was  greatly  increased,  by  the  admiration  which  his 
writings  every  where  inspired.  He  was  in  the  habit  of 
reciting  his  works  to  those  who  visited  him,  and  of  re- 
questing them  to  read  them  aloud  ;  and  his  favourite  parts 
were,  the  discourse  of  the  first  man,  successively  anima- 
ted by  the  developement  of  his  different  sensations,  the 
description  of  the  deserts  of  Arabia  in  the  article  Chameau, 
and  another  description  in  the  article  Kamiclii.  His  own 
writings  were  frequently  the  subject  of  his  commeiida- 
tion  ;  and  when  speaking  of  men  of  talents,  he  would  often 
say,  that  able  men  were  very  rare,  and  that  he  knew  only 
five  great  geniuses,  Newton,  Bacon,  Leibnitz,  Montes- 
quieu, and  himself  The  love  of  glory,  however,  was  the 
ruling  passion  of  Buffon.  It  was  for  this  high  prize  that 
he  laboured  during  50  years.  The  attention  which  he 
paid  to  his  style,  and  the  repeated  correction  and  revision 
which  all  his  works  underwent,  were  less  the  result  of  a 
difficulty  which  he  felt  in  composing,  tlian  of  that  love  of 
reputation  which  never  forsook  him.  He  tells  us,  indeed, 
of  the  luxuries  of  genius,  and  of  the  gratification  with 
which  mental  labour  always  inspired  him.  "  It  is  for  tiiis 
gratification,"  said  he, "  yet  more  than  for  glory  that  I  have 
toiled.  Glory  comes  if  it  can,  and  mostly  does  come.  This 
pleasure  is  greater  if  you  consult  no  books  :  I  have  never 
consulted  authors  till  I  had  nothing  left  to  say  of  ray  own." 
This  noble  passion,  which  in  the  preceding  expressions 
he  seems  in  some  measure  to  disavow,  appeared  more 
unequivocally  at  the  close  of  his  life,  when  he  was  enabled 
to  anticipate  the  opinion  of  posterity.  He  declared  that 
he  had  no  fear  of  death,  and  that  the  hope  of  immortal  re- 
nown was  the  most  powerful  deathbed  consolation.  The 
vanity  of  few  authors  has  been  so  much  flattered  during 
their  life,  as  that  of  Buffon.  We  have  already  seen  that 
Louis  XV.  shewed  liim  the  most  particular  marks  of  his 
favour.  The  Empress  of  Russia  honoured  him  with  her 
correspondence.  She  ably  criticised  some  of  his  opinions^ 
and  exerted  herself  in  forwarding  his  researches  in  natural 
history  throughout  her  vast  dominions.  When  Prince 
Henry  of  Prussia  visited  him  at  Montbard,  he  wrote  these 
remarkable  words  :  "  Si  j^avoix  bcsoin  d'un  ami  ce  mroit 
lui  V  d'un/wre  encore  ltd  ;  d'un  intcHigence  jiour  vi'eclair- 


witli  the  engraving  of  Newton  before  liim  I  Itut  the  brigands  of  the  revolution  envied  this  luxury  to  men  of  letters  :  they  have  pil- 
lafjed  tills  .Haricluary  nf  the  muses — the  simplicity  of  wliicli  ought  to  liave  been  its  protection  against  tlieir  sacrilegious  rapacity.  We 
coulil  not  bo  prtvalleil  upon  to  leave  this  cabinet  ;  wc  imagined  we  saw  UufFon  in  bis  grey  silk  niglit-cap,  and  in  bis  red  night-gown 
with  white  stripes ;  wc  thought  that  we  heaid  bim  inteimix  with  the  familiar  expressions,  '  Cest  5.1,  tout  ja,  pardieu  !'  those  protoniid 
and  striking  remarks  which  nianitestcd  his  genius.  We,  however,  (|uitled  these  gardens  to  see  tlie  rest  <il  ilie  town,  that  we  might 
proceed  on  o;ir  journey  early  the  next  morning.  In  descending,  we  passed  before  the  column  ihat  M  cle  Hiidiin,  the  son,  raised  to 
the  rneinoiy  of  lii»  thllier.     They  have  permitieu  it  to  remain,  but  have  eflaced  the  inscription,  whicli  consecratoil  fili.il  all'cction 

"  Lapicrre  showed  us  the  house  of  Uauhenton,  the  assiduous  companion  ol'  the  labours  of  HulVoii,  and  took  us  u]i  the  same  stai'  case 
■which  he  ascended  every  morning  at  five  o'clock,  to  go  to  the  study  that  we  had  just  visited.  VVe  went  to  the  church,  situ  inl  01% 
very  high  ground;  we  saw  nut  any  of  the  monuments  coiisccraicd  to  the  memory  of  Budiin.  The  iiumble  tomb  whicli  was  vaised  to 
llie  memory  of  liis  inteieuing  wif.-,  Mademoiselle  de  Saint  Ileliii,  is  also  no  more  to  be  seen.  We  arrived  at  the  church  bv  a  Highi  ot" 
steps,  but  tliere  is  a  way  for  carrLiges.  Near  it  is  a  liltle  csplana<le,  and  an  allev,  bordered  witli  trees.  It  was  here  that  HutHin,  alter 
having  assmted  at  high  mass,  wliicli  he  regularly  ullendcd,  walked  ill  a  coat  richfy  covered  with  lace, escorted  by  his  son,  accompanied 
by  KaiJH  r  Ignatius,  and  siirioimded  by  peasants. 

"Wc  should  have  hked  much  to  see  the  forges  from  which  the  greater  part  of  the  revenues  of  Buffon  were  derived;  but  we 
inu»t  have  gone  a  league  beyond  the  town.  The  sheep-fold  in  which  the  illustrious  Daubeiilon  made  his  expcrinuiits  for  the  im- 
provement of  .v.,  il,  would  also  have  detcrvud  our  atlciilion  ;  hut  there  are  no  longer  »ny  animals  kept  IherK."— See  Millin's 
Travtlt,  chap.  viii. 
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er,ch.'  (juclantre  qurlui"  Ilclvcl'ms  and  Montcsqiiic;!! 
were  ;iin(nij;;  tin:  piirl'uiiliir  IViciuls  ol  IUiIVdii.  TIk  Abbe 
R;iyiial  i;iiikc(l  liim  above  I'liny  and  Aristctlc.  Kvi-ii  Vol- 
taire paid  due-  lioiiia;^c  to  his  talciils  ;  and  M.  Lc,l)nni,  one 
of  till;  fiiifsl  polls  of  France,  addressed  a  poem  to  liini 
hifjaly  complimentary  to  his  (genius  and  talents.  Sin  li  in- 
deed was  the  extent  of  his  fame,  that  during;  the  Ameri- 
can war,  the  very  pirates  transmitted  to  HiiH'on  the  boxes 
that  were  addressed  to  him,  while  they  detained  those  of 
the  king  of  Spain. 

The  social  (lualilies  of  Buffbn  were  much  inferior  to 
those  of  his  mind.  There  was  noUiing  remarkable  in  his 
conversation,  llioui^h  it  was  on  sonw  occasions  marked  by 
the  peculiar  features  of  his  j^enius.  It  was  probably  on 
this  account,  tliat  he  secluded  himself  from  the  s^ay  and 
learned  society  of  Paris,  where  his  genius  would  have  been 
obscured  amid  the  dazzling;  brilliancy  of  wit  and  !A;nti- 
ment  which  were  then  so  conspicuous  in  the  metropolis 
of  France.  lie  often  declared  his  preference  of  the  wri- 
tings to  the  conversation  of  tin-  learned  ;  and  he  seems  to 
have  acted  under  tlie  impression,  that  information  shoidd 
be  expected  only  in  the  works  of  authors,  and  that  the 
common  topics  of  the  day  were  the  only  pioper  subjects  of 
conversation.  Hence  he  was  fond  of  trilling  in  company, 
and  sometimes  indulged  in  a  licentiousness  of  conversa- 
tion, winch  often  made  the  ladies  blush  and  retire.  While 
he  was  dressijig,  he  listened  with  avidity  to  the  scandalous 
chronicle  of  Moiitbard  ;  and  the  Capuchin  Ignatius,  who 
often  acted  as  his  valet,,  was  in  the  habit  of  amusing  him 
with  his  jokes. 

There  was  very  little  sensibility  in  the  character  of 
Buflbn.  In  speaking  of  Rousseau,  he  observed,  "  Je 
Camois  asscz  ;  mats  hrsquej'ai  vu  ses  Covje/tsions,  j'ai 
rf«.»(?  (le  t'estiincr.  Son  ante  m'a  revolt^."  His  mi: id 
was  proliably  too  muc;i  occupied  with  study  to  enter  into 
the  views  and  feelings  of  that  singular  character. 

In  the  moral  and  religious  character  of  Huflbn,  we  have 
much  to  condemn,  aiyl  very  little  to  admire.  When  ge- 
nius appears  without  the  virtues,  she  is  shornc  of  her  love- 
liest beams.  Her  dazling  splendor  may  command  our  ad- 
miration, but  she  wants  the  (|ualities  which  can  alone  win 
oiu'  aflections.  Secluded  as  Bufl'on  was  from  the  temp- 
tations of  gay  life,  and  devoted  wholly  to  the  study  of  na- 
ture, we  might  have  expected  some  display  of  the  domes- 
tic virtues  ;  but  our  expectations  arc  sadly  disappointetl 
by  the  history  of  his  private  life.  His  habitual  infidelity 
to  nis  wife  was  accompanied  with  most  of  the  vices  wiiich 
generally  spring  from  that  odious  crin\e.  Dclic^icy  for- 
bids us  to  repeat  what  some  of  ids  biographers  have  rela- 
ted on  this  subject,  and  what  we  would  fondly  hope  has 
been  given  with  some  exaggeration. 

The  whole  of  Buflbn's  writings  indicate  the  free  sen- 
timents which  he  entertained  respecting  religion,  though 
his  conversation  was  more  the  vehicle  of  irreligious  sen- 
timents than  his  works.  It  would  neither  amuse  nor  in- 
struct our  readers,  to  detail  the  Anti-cnristian  sayings 
which  the  folly  of  liis  friends  has  divulged,  and  to  which 
the  folly  of  his  biograpiiers  has  given  additional  curren- 
cy. It  is  sufticienl  to  state  the  melancholy  fact,  and  to 
point  out  the  gross  inconsistency  of  his  coi.duct,  in  per- 
forming all  the  ceremonies  and  external  duties  which  the 
religion  of  his  country  enjoined.  He  considered  a  system 
of  faith  as  necessary  for  the  multitude,  and  regarded  all 
tliose  as  madmen  who  openly  opposed  it;  but  it  may  be 


fairly  fpicstioned,  whether  this  kind  of  support  was  not 
more  dangerous,  than  the  avowed  hostility  of  Voltaire 
and  Diderot. 

The  opposition  which  Buffon  uniformly  makes  to  the 
doctrine  of  final  causes,  and  his  unwillingness  to  acknow- 
ledge those  iiUMieroiis  marks  of  benevolence  and  wisdom, 
which  appear  in  every  part  of  creation,  are  perhaps  more 
inexcusable  than  his  iiditlelity.  The  energy  of  nature, 
resulting,  as  he  imagines,  from  the  great  laws  of  attrac- 
tion and  impulse,  is  with  him  the  cause  of  all  that  is  sub- 
lime and  beautiful  in  the  material  world;  and  if  the  Cre- 
ator is  accidentally  named,  he  is  biought  to  tlie  bar  of 
human  wisdom,  and  arraigned  for  all  that  appears  de« 
fective  in  his  works,  to  the  shallow  penetration  of  his 
creatures. 

From  the  moral  and  religious  defects  of  our  author, 
we  turn  with  pleasure  to  contemplate  the  singular  gei.ius 
which  is  displayed  in  his  works.  In  his  Natural  History, 
Buffbn  has  described  no  fewer  than  four  hundred  species 
of  animals.  In  the  anatomical  description,  he  was  assist- 
ed by  the  celebrated  Daubenton,*  but  the  rest  of  the 
work  was  the  production  of  his  own  genius.  In  the  first 
volume,  he  has  given  a  new  theory  of  the  earth,  and  a 
discourse  on  the  method  of  studying  and  treating  natural 
history.  The  second  and  third  volumes  are  devoted  to 
an  explanation  of  his  system  of  generation,  and  to  his 
history  of  man,  in  which  he  has  painted,  with  all  the 
charms  of  eloquence,  and  of  the  most  alluring  philoso- 
phy, the  piogress  of  man  under  all  the  various  circum- 
stances of  his  existence.  The  fourth  and  fifth  volumes 
contain  the  history  of  the  domestic  animals.  The  account 
of  carnivorous  animals  begins  the  sixth,  and  is  continued 
through  the  seventh,  eighth,  and  ninth  volumes.  The 
tenth,  eleventh,  twelfth,  and  thirteenth  volumes,  in  which 
Bufl'on  has  abandoned  eveiy  kind  of  classification,  con- 
tain the  description  of  individual  species ;  and  the  four- 
teenth and  fifteenth  volumes  are  occupied  with  the  liisto- 
ry  of  apcs.t 

The  history  of  birds  he  found  more  difficidt  to  execute 
than  that  of  (juadrupeds,  and  the  interruption  of  ill  health 
rendered  it  necessary  for  him  to  avail  himself  of  the  as» 
sistance  of  his  friends.  The  articles  written  by  Buflbn 
in  the  second  volume,  were  those  on  tlie  pigeon,  the  ring 
dove,  the  turtle  dove,  and  some  pages  of  the  history  of 
the  cock.  His  articles  in  the  other  volumes  are  marked 
with  his  own  name  ;  and  one  of  these  in  particular,  viz. 
the  history  of  the  swan,  has  been  much  admired.  BuifoD 
read  this  article  to  Prince  Henry  of  Prussia,  when  he 
visited  him  at  Mor.tbard  ;  and,  as  a  mark  of  his  delight, 
the  prince  sent  Buflbn  a  service  of  porcelain,  in  wmch 
swans  were  represented  in  every  attitude. 

For  the  particular  views  of  Buffbn  in  geology,  and  in 
other  branches  of  natural  history  and  physics,  we  must 
refer  our  readers  to  his  own  writings,  or  to  the  different 
articles  in  our  work,  in  which  these  subjects  will  be  am- 
ply discussed. 

In  estinratlng  the  merits  of  Buffon  as  a  philosopher  and 
a  naturalist,  we  must  withhold  from  him  that  substajitial 
praise  wliich  is  due  only  to  the  higher  eflbrts  of  inven- 
tion and  discovery.  The  brilliant  eloijuence  and  the 
imposing  dignity  of  his  style,  have  perhaps  never  been 
e(|ualled ;  but  his  passion  for  fine  writing  has  often  led 
him  from  tlie  path  of  simple  truth,  and  has  given  a  cur- 
rency to  speculative  opinions  which  profound    science 


•  These  descriptions  were  left  out  by  BiilTon  in  llic  second  edition  of  bis  work. 
t  We  have  here  ioUowed  the  quarto  edition  of  Buflbn's  works. 
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will  never  recognise.  His  Ilislorv  of  Man,  his  Theory 
of  the  Earth,  and  his  Epochs  of  Xature,  contain  the  finest 
specimens  of  pliilosophical  discussion  and  refined  taste  ; 
but  it  is  that  species  of  philosophy  wliich  amuses  and  as- 
tonishes, not  that  which  instructs  and  enlightens  us.  By 
confounding  facts  Avith  opijiions— by  pushing  his  general 
views  too  far — by  moulding  to  his  preconceived  notions 
the  various  facts  which  would  otherwise  have  ors  erturned 
them — by  attempting,  in  short,  to  explain  every  thing 
before  the  progress  of  science  had  furnished  the  necessa- 
ry materials — BufTon  has  maintained  a  series  of  hypothe- 
ses which,  iu  the  future  history  of  knov.  ledge,  will  be  re- 
garded only  as  philosophical  romances,  to  which  nothing 
could  have  given  currency  but  the  magical  influence  of 
his  eloquence  and  genius.  The  mass  of  authenticated 
facts,  however,  which  is  contained  in  his  works,  and  the 
rank  to  which  he  has  raised  the  science  of  natural  histo- 
ry, entitle  him  to  that  fame  which  he  now  enjoys,  and  to 
that  inmiortality  which  he  himself  anticipated. 

In  other  branches  of  general  physics,  the  genius  of 
UufTon  was  happily  displayed.  His  discovery  and  expla- 
nation of  Accidental  Colours  (see  that  article),  his 
experiments  on  the  strength  of  woodj^on  the  propa- 
gation and  motion  of  heat, — and  his  invention  of  a  burn- 
ing mirror, — entitle  him  to  high  praise,  and  will  be 
noticed  in  the  different  articles  of  our  work.  The  Natural 
Jlistory  of  Buflbn  was  translated  by  our  ingenious  coun- 
tryman, Mr  Smcllie  of  Edinburgh,  and  was  published  m 
irSI,  in  8  vols.  8vo.,  to  which  a  9lh  volume  was  added 
in  1786.  Some  of  the  supplementary  volumes  were  also 
translated  by  Mr  Smellie,  but  they  have  not  been  given 
to  the  world.  The  llistortj  of  Duds  was  translated  by  Mr 
Leslie,  and  published  in  1793,  in  nine  vols.,  8vo.  The 
whole  of  Bulfon's  works  were  lately  published  at  Paris, 
imdcr  the  title  oi  Hist  aire  Xaturclle  gent-rale  et  /larticu- 
iiere,  JVouvctle  Edition,  accom/iagnce  dc  A'otes,  et  danss  la- 
(juelle  les  Su/i/i/emciis  sont  inscrcs  dans  le  jircmier  textc,  a 
la/ilace  qui  Uur  convient.  Rcdige  par  Ci.  S.  Sonnuii,  in 
1 13  vols.  Svo.     The  work  is  thus  divided  : 

Theoiy  of  the  Earth,  4  vols. 
Minerals,         -  1 2 

Animals,     -         -       18 
Apes,         -         -  2 

Insects,         -       -       12 
Mollusca,     -       -         4 

See  Peltier's  Paris,  fiendanl  rjnnee  1795  et  I'.liinee 
179G.  Ocuvrcs  dc  Vicq  JD'ylzyr,  torn.  i.  p.  7,  41,  57; 
Kerr's  Life  of  Smcllie,  vol.  ii.     (/5) 

BUFl'OXIA,  a  genus  of  plants  of  the  class  Tctran- 
dria,  and  order  Digynia.     Sec  Botany,  p.  121. 

BUGIA,  or  BoLJKiAH,  a  sea-port  town  of  Algiers, 
and  formerly  capital  of  a  province  of  the  same  name,  is 
built  on  the  I'uiiis  of  Salda,  at  the  bottom  of  a  high 
mountain,  looking  towards  the  north-cast ;  and  is  water- 
ed by  the  river  Huet  el  (Juibir,  supposed  to  be  the  Na- 
sava  of  Ptolemy.  It  is  surroundecl  with  a  stone  wall, 
and  strongly  defended  by  a  castle,  which  stands  on  the 
summit  of  the  mcjunlain,  and  a  garrison  of  nearly  300 
'J'urkish  soldiers.  This  force,  however,  us  uirable  to  rc- 
I>rchS  the  disordeis  and  di-predations  of  the  savage  tribes 
who  dwell  in  the  neighboiirliood,  and  who  often  commit, 
ill  the  very  heart  of  the  city,  the  most  flagrant  acts  of 
rapine  and  barbarity.  'J'hese  tribes  generally  attend  the 
market  with  oil,  wax,  dried  figs,  fccc.  and  dtiring  the 
moniing  arc  vei-y  peaceable  and  regular;  but  the 
day    seldom    cloaes    without    confusion    and    outrui;e. 


Birds,     - 

-     28  vols 

Reptiles, 

8 

Fishes, 

13 

Cetacae, 

1 

Man, 

2 

Plants, 

9 

The  harbour  of  Bugia  is  formed  by  a  neck  of  land,  jul- 
tuig  out  into  the  sea,  and  is  defended  by  two  forts.  The 
principal  trade  of  the  inhabitants  consists  in  plough- 
shares, spades,  and  other  instruments  of  agriculture, 
which  are  manufactured  from  the  iron  supplied  by  the 
adjacent  mountains ;  and  considerable  quantities  of  oil, 
wax,  Sec.  the  prodflce  of  the  surrounding  covmtry,  is 
sliipped  here  for  the  Levant.  This  town  submitted  to 
the  Sjjaniards  in  1510,  and  five  years  after  resisted  all 
the  attacks  of  the  corsair  Barbarossa ;  but  it  was  retaken 
by  the  Algerincs,  after  the  luckless  expedition  of  Cljarles 
V.  in  1341.  It  was  bombarded  in  1671,  by  Sir  Edward 
Spragg,  who  greatly  damaged  the  town  and  castle,  and 
killed  many  of  the  inhabilsnts.  Bugia  is  80  miles  east 
of  Algiers.     N.  Lat.  36°  34',  E.  Long.  5°  10'.    (l) 

BUGINVH.LEA.     Sec  Botany,  p.  197  &  266. 

BUILDING.     See  Civil  Architecture. 

BULAMA,  BuLAM,  or  Boolam,  the  most  eastern 
island  of  the  Bijuga  Archipelago,  on  the  westeiTi  coast 
of  Africa,  lies  in  N.  Lat.  11''  h',  and  W.  Long.  14°  5U'. 
It  is  situated  on  the  north  west  of  the  embouchure  of 
the  Rio  Grande,  and  is  sejjarated  from  the  main  land  on 
the  east  by  a  channel,  which  iorms  an  excellent  and  ca- 
pacious harbour  about  two  miles  wide,  with  a  good  glcar 
bottom,  and  water  sufficient  for  the  largest  ships  to  ride 
in  safety  within  a  cable's  length  of  the  shore.  The 
length  of  this  island  is  about  seven  leagues,  and  its 
breadth  varies  from  two  to  five. 

Bulama  rises  from  tlie  sea  with  a  gentle  ascent  for 
the  space  of  two  leagues,  to  a  few  hills,  serving  as  the 
basis  of  some  considerable  mountains  in  the  centre  of 
the  island,  which  are  crowned  with  woods,  and  Inter- 
spersed with  luxuriant  vallies.  It  is  enriched  with  lof- 
ty fruit  and  forest  trees,  forming  a  verdant  belt,  in  some 
places  two  or  three  miles  broad,  and  is  intersected  by 
several  rivers,  which,  issuing  from  the  mountains,  beau- 
tify and  fertilize  the  country.  Whatever  is  required  for 
the  necessaries,  the  comforts,  or  even  the  luxuries  of 
savage  life,  are  here  produced  in  great  profusion  ;  and, 
independent  of  the  climate,  there  are  few  countries  bet- 
ter calculated,  both  by  its  sitir.ition  and  productions,  for 
all  the  puiposes  of  a  rich  ami  extensive  commerce. 
Lying  hi  the  vicinity  of  many  navigable  rivers,  which 
extend  far  into  the  continent,  and  which  would  grcatlv 
facilitate  a  trade  with  the  internal  parts  of  ASica  ;  and 
possessing  a  deep  and  luxuriant  soil,  adapted  to  every 
species  of  cultivation,  it  offers  itself  as  a  most  desirable 
settlement  to  any  European  nation.  Cotton,  indigo,  cof- 
fee, and  rice,  are  its  spontaneous  productions  ;  and  pine- 
apples, limes,  oranges,  grajjcs,  plums,  cassada,  guava, 
Indian  wheat,  melons,  pumpkins,  tamarinds,  bananas, 
and  many  delicious  fruits,  grow  hero  in  great  abundance. 
Sugar  and  tobacco,  and  indeed  all  the  other  productions 
of  our  West  India  islands,  may  also  be  cultivated  here  in 
equal  perfection;  and,  considering  the  richness  of  the 
soil,  to  much  greater  advantage. 

"  The  island,"  says  Captain  Beaver,  ''  is  covered  with 
wood  of  various  sizes  and  grain;  from  that  of  the  majes- 
tic oak,  to  the  most  diniinuti\e  shrub;  and  from  the 
close  texture  of  the  iron  wood,  to  the  soft  jjorous  grain 
of  the  ]>ullam  or  cotton  tree."  I'rom  these,  great  advan- 
tages may  be  derived  both  in  the  construction  of  houses 
and  in  the  building  and  repaiiing  of  vessels.  The  ma- 
chciry,  of  which  the  naturalized  Portuguese  in  this  part  of 
Africa  construct  tlieir  decks,  is  very  easy  to  work,  is  ne- 
ver ])erforated  by  worms,  and  is  deemed  preferable  to 
what  is  gcocrally  employed  for  this   purpose.     In  the 
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Tn:u"!liy  spots  arc  proihiccil  a  panic.\ilar  spccirs  of  wood, 
till-  inner  bark  of  which  is  made  into  a  ititid  of  low  which 
never  rot!> ;  and  ul»o  a  species  of  reed,  from  wliith  very 
good  cordage  is  manufactured  by  tlie  ncj^roes. 

On  the  so\ilhern  side  of  the  island  are  extensive  sa- 
vanir.ilis,  or  nalinal  meadows,  well  stocked  with  oxen 
and  wild  horses;  and  staffs,  p;oals,  hulfuloes,  and  ele- 
phants, are  to  be  found  in  great  numbers ;  while  the 
lion,  tiger,  jackal,  and  other  beasts  of  prey,  except  the 
hyaena,  though  natives  of  the  neighbouring  continent, 
ore  unknown  in  Bulama.  Vast  llocks  of  game  are  seen 
all  over  the  island  ;  and  doves,  guinea  fowls,  and  various 
other  birds  celebrated  for  the  beauty  of  their  plumage, 
breed  undisturbed  in  the  woods.  The  shores,  also,  af- 
ford a  great  variety  of  fish,  particularly  plenty  of  excel- 
lent turtle. 

The  climate,  as  must  be  expected  from  the  latitude  of 
the  place,  cannot  but  be  insalubrious ;  but  it  might  be 
greatly  improved  by  clearing  and  cultivating  the  country. 
.According  to  Captain  Heaver's  oljservations  at  noon,  the 
Ihermomctcr  was  never  lower  than  74°,  and  seldom  high- 
er than  90°,  the  medium  temperature  being  85°.  A  line 
sea-ljreeze  wliich  sets  in  about  mid-day,  renders  the 
fvenings  temperate  and  pleasant  ;  ;uid  the  general  dif- 
ference between  the  temperature  of  noon  and  night,  is 
from  2u  to  30  degrees.  The  dew,  which  begins  to  fall 
immediately  after  sunset,  produce  s  a  sort  of  chilliness  in 
the  air,  which  would  induce  some  to  put  on  warmer  cloth- 
ing, and  even  t«  light  a  fire  in  their  houses;  and  the  ab- 
sence of  the  sun  for  twelve  hours,  which  gives  the  earth 
time  to  cool,  renders  the  mornings  equally  agreeable. 
The  rainy  season  generally  begins  about  tlie  month  of 
June,  and  continues  until  the  middle  of  October.  Dui-- 
ing  this  period,  however,  there  arc  often  considerable  in- 
tervals of  clear  weather,  particularly  in  the  first  and  last 
months ;  but  towards  the  middle  of  the  season,  the  rain 
falls  in  perfect  torrents.  The  approach  and  conclusion 
of  tiicsc  rains  are  generally  indicated  by  tornadoes,  which 
arise  chielly  in  the  eastern  part  of  the  compass.  These, 
however,  arc  neither  so  violent  nor  so  destructive,  as 
those  terrible  hurricanes  wliicli  are  so  freeiuently  expe- 
rienced in  the  ^Vest  Indies.  They  always  give  suffi- 
cient wanung  of  their  commencement,  so  that  every  pre- 
caution may  be  taken  against  their  iuHuence  ;  and  their 
usual  duration  is  from  one  to  three  hours.  Their  bene- 
ficial effects  are  of  the  utmost  consequence  in  these 
countries.  They  conduce  greatly  to  the  salubrity  of  the 
climate,  by  purifying  the  air,  ancl  by  dispeliing  all  those 
deleterious  vapours  with  which  it  would  otheruise 
abound.  They  begin  about  the  middle  of  May,  and  arc 
most  frequent  in  the  months  of  September  and  October, 
and  cease  about  the  beginning  of  November.  The  secz- 
so?iing  fever  in  IJulama,  to  which  every  stranger  is  sub- 
ject, is  much  the  same  as  that  of  the  West  Indies,  though 
it  has  been  represented  by  some  as  much  more  danger- 
ous and  malignant;  and  it  has  even  been  maintained  by  a 
respectable  physician,*  that  the  yellow  fever  was  origi- 
nally brought  to  tiie  West  Indies  from  the  island  of  Bu- 
lama. 

The  original  inhabitants  of  Bulama  were  the  Biufaras, 
(see  BiAFAUAs,)  who,  after  a  long  and  sanguinary  war, 
were  expelled  by  the  Bijugas,  a  warlike  nation,  inhabit- 
ing the  neighbouring  islands.  The  time  of  the  Biafara 
expulsion  is  not  exactly  known,  but  it  must  have  taken 
place  previous  to  the  end  of  the  17th  century;  for  when 


the  French  visited  the  island  in  1699,  it  was  etitlrely  tjmji- 
habitcd.  The  Bijugas,  instead  of  residing  on  their  new 
conquest,  contented  theniselves  with  visiting  it  every  year 
for  the  purpose  of  hunting.  They  here  procured  clc- 
]>hants  tusks,  which  they  bartered  with  the  Portuguese 
for  tobacco,  rice,  guns,  powder,  and  shot.  With  the  skin 
of  the  bufi'alo  they  covered  their  shields,  and  that  of  the 
deer  supplied  thc'm  with  their  only  clothing.  A  few 
fields  of  rice,  millet,  and  other  pulse,  were  annually  cul- 
tivated on  its  western  end ;  and  immediately  after  har- 
vest, which  was  always  plentiful,  they  returned  to  their 
own  country.  This  island,  since  its  first  discovery,  has 
often  attracted  the  attention  of  Europeans.  It  was  strong- 
ly recommended  to  the  French  government  by  M.  de  la 
Brue,  director-general  of  the  French  Senegal  Company, 
who  visited  it  in  1700,  as  a  most  eligible  situation  for  a 
colony ;  and  about  60  years  after,  the  recommendation 
was  repeated  by  the  Abbe  Doinance,  who  lived  for  some 
time  on  the  adjacent  coast;  and  also  in  1787,  by  Baiber, 
an  Englishman,  then  residing  at  Havre  de  Grace.  Their 
schemes,  however,  were  never  put  in  execution,  and  the 
breaking  out  of  the  revolution  prevented  that  power  from 
looking  beyond  its  European  dominions.  During  the 
agitation  of  the  question  respecting  the  abolition  of  the 
slave  trade,  the  attention  of  the  English  was  often  direct- 
ed to  the  civilization  of  Africa,  as  the  best  means  of  ac- 
complishing that  benevolent  object.  With  this  gene- 
rous intention  was  formed  the  Sierra  Leone  Association  ; 
(see  Sierra  Leone) — and,  with  a  similar  design,  a  set- 
tlement was  ])roposed  to  be  established  on  the  island  of 
Bulama,  which  was  carried  into  execution  in  1792.  Of 
the  views,  progress,  and  failure  of  this  unfortunate  expe- 
dition, Captain  Beaver  has  furnished  us  with  a  very  mi- 
nute account  in  his  African  Mcmoranda,\a  which  we  must 
refer  our  readers  for  the  particular  details ;  and  shall 
confine  ourselves,  in  the  remainder  of  this  article,  to  a 
succinct  sketch  of  the  more  prominent  circumstances 
which  led  toils  unsuccessful  issue.  The  objectof  those 
gentlemen  who  were  the  original  promoters  of  the 
scheme,  according  to  Captain  Beaver,  was  purely  the  ci- 
vilization of  the  Africans ;  and  the  method  which  was 
proposed  for  the  attainment  of  this  desirable  object,  was 
the  cultivation  of  the  country  by  free  natives,  hired  for 
the  pur])osc,  by  which  they  might  be  induced  to  habits  of 
labour  and  of  industry,  and  by  opening  a  commercial  in- 
tercourse between  Europe  and  the  African  continent, 
which  might  eventually  lead  to  the  introduction  of  reli- 
gion, letters,  and  civilization,  into  the  very  heart  of  tlie 
country,  and  thereby  raise  that  degraded  people  to  their 
proper  rank  in  the  society  of  nations,  ^^'c  cannot  enough 
admire  the  disinterested  spirit  which  dictated  this  bene- 
volent design  ;  and  we  have  to  regret,  that  it  was  under- 
taken with  so  little  precaution,  and  with  such  inadequate 
mcar.s. 

The  expedition,  consisting  of  three  vessels,  the  Calyp- 
so, Ilankey,  and  Beggar's  Bcnison,  with  the  colonists  on 
board,  consisting  of  above  280  souls,  men,  women,  and 
children,  sailed  from  the  Downs  on  the  6th  of  April  1792. 
This  expedition  was  entrusted  to  the  command  of  Cap- 
tain Dalrymple,  and  a  coimcil  of  12  gentlemen,  the 
greatest  number  of  whom  had  been  officers  in  the  na%y 
or  army.  On  the  25tli  of  May,  the  Calypso,  having 
parted  from  her  consorts,  anchored  off  the  island  of  Bu- 
lama. The  colonists,  unaccustomed  to  the  confinement 
and  deprivations   of  a  sea-voyage,  were  eager  ta  get  on 


•  Dr  CJiisholm,  in  his  "Essay  on  the  Malisnant  Pettileittlal  Ferer,"  &c.    8vo.    1795. 
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shore,  and  to  take  possession  of  their  new  habitation. 
But  instead  of  endeavouring  to  secure  the  friendship  of 
the  natives,  or  to  purchase  the  island,  as  was  their  origi- 
nal intention,  they  landed  without  order  or  precaution, 
seemingly  regardless  of  their  own  safety,  or  of  the  au- 
thority of  their  commanders.  E\  ery  one  did  whatever  he 
pleased.  Some  erected  huts  and  tents ;  others  wander- 
ed through  the  woods  in  search  of  game  and  fruils,  arid 
returned  to  the  ship  or  not  as  they  tiiought  proper  in  the 
evening.  During  the  first  night,  their  tents,  and  what- 
ever they  had  left  on  shore,  were  carried  off  by  the 
natives,  which  roused  them  a  little  to  a  sense  of  dan- 
ger, and  induced  them  to  erect  a  large  shed,  inclosed 
with  planks,  as  a  place  of  residence  and  defence. 
But  the  same  irregularity  prevailed.  Captain  Ual- 
nnnple  had  either  lost  all  influence  and  controul,  or 
had  not  firmness  to  exercise  it.  The  colonists  be- 
came turbulent  and  unruly,  and  confusion  and  anar- 
chy reigned  in  every  quarter.  Instead  of  beuig  pre- 
pared against  any  unforeseen  circumstances  that  might 
happen,  or  pursuing  such  measures  as  were  necessary  for 
the  success  and  preservation  of  the  colony,  they  were 
scattered  over  the  island,  each  in  pursuit  of  his  own  fa- 
vourite amusement.  The  Bijugas  had  watched  all  their 
motions,  determined  to  assert  their  right  to  the  island  ; 
and  at  mid-day  on  Sunday  the  3d  of  June,  while  some  of 
the  colonists  were  asleep,  and  others  hunting  and  fishing, 
they  made  tlieir attack.  They  fired  a  volley  into  the  hut 
wliich  contair.ed  the  arms  of  the  colony.  Tiiose  that 
were  within,  being  roused  from  their  sleep,  rushed  out, 
and  were  immediately  shot.  The  rest,  unprepared  and 
unarmed,  upon  hearing  the  firing,  hid  themselves  among 
the  rocks,  or  attempted  to  gain  the  beach  ;  by  wliich 
means  tlie  greatest  number  escaped,  while  others  were 
intercepted  and  taken  prisoners.  The  English  in  this 
melancholy  affair  had  five  men  and  one  woman  killed, 
four  men  wovmded,  and  four  women  and  tin-ee  children 
taken  prisoners  ;  and  the  savages  retired  with  a  rich  boo- 
ty of  sixty  stand  of  arms,  and  a  (|uantity  of  ammunition, 
besides  kitchen  utensils,  wearing  apparel,  and  other  Eu- 
ropean articles.  Consternation  and  dejection  succeeded, 
and  the  confidence  of  the  colonists  was  now  converted 
into  the  most  groundless  fears.  No  attempt  was  made  to 
recover  what  they  had  lost ;  and  after  landing  a  party  of 
armed  men  (under  a  discliarge  of  cannon  from  the  ship) 
to  bring  off  their  water  casks,  the  Calypso,  early  the  fol- 
lowing  morning,  got  under  weigh  for  Bissao,  where  she 
was  joined  by  the  Ilankey  and  Beggar's  Benison.  Dis- 
appoiiitd  and  dissatisfied  with  their  situation,  mutual 
irritation  and  reproaches  broke  out  between  the  colonists 
and  the  members  of  the  council.  Each  attributed  their 
misfortunes  to  the  other;  for  while  the  council  was 
charged  with  a  want  of  attention  to  the  comfort  and  in- 
terest of  the  colony,  they  reproached  tlic  colonists  with 
licentiousness  and  disobe(li..i!ce.  These  complaints,  and 
the  fever  which  appeared  in  the  Calypso,  and  had  been 
communicaled  to  tne  Haiikey,  reduced  tlie  majority  of 
the  colonists  to  despondency.  Ashamed,  however,  of  re- 
linfjuisiiing  their  design  without  another  attempt,  t.'iey 
retunied  lo  flulama,  and  having  redeemed  their  captives, 
they  purchased  the  island  from  the  kings  of  C;arnal)ol,  for 
the  value  of  473  bars  in  goo<ls.»  But  no  sooner  was  this 
traijsatiion  concluded,  than,  instead  of  availint;  them- 
selves of  the  right  which  Ihcy  had  now  acfjuired,  the 
majorify  of  the  council  deierniined  to  abandon  the  enter- 


prise as  at  present  impracticable ;  which  determination 
was  communicated  to  the  colonists  in  the  following  reso- 
lution :  "  That  seeuig  that  the  rainy  season  has  already 
commenced,  and  it  appearing,  from  every  information  we 
can  collect,  that  we  cannot  land  because  of  the  rains  and 
fogs  at  least  for  four  months,  and  that  with  every  precau- 
tion there  will  probably  be  a  considerable  mortality  among 
the  settlers  during  that  time,  and  considering  withal,  that 
a  great  proportion  of  the  adventurers  in  each  ship  are 
solicitous  to  return  to  Europe,  it  is  the  opinion  of  the 
council,  that  the  two  s.dps  and  tne  sloop  should  be  remov- 
ed to  Sierra  Leone  to  water,  and  there  the  expediency  of 
proceeding  to  England,  or  of  returning  hither  after  the 
rams,  shall  be  taken  into  consideration."  Against  this 
resolution  Captain  Beaver  er  tered  his  protest ;  and  de- 
clared to  the  council,  that  he  was  determined  to  remain  on 
the  island,  with  his  servant,  though  every  one  else  should 
leave  it :  and  in  this  determination  he  was  joined  by  one 
of  the  council,  and  between  80  and  90  of  the  colonists.  It 
was  then  agreed  that  the  Hankey  and  Beggar's  Benison 
should  remain  at  Bulama,  and  that  the  Calypso  should 
immediately  proceed  to  Sierra  Leone,  with  those  who 
were  desirous  of  returning  to  England.  The  settlers 
were  thus  reduced  to  a  tiiird  of  their  original  number,  and 
when  mustered  by  Captain  Beaver,  who  was  unanimously 
chosen  their  president,  were  found  to  consist  of  48  men, 
13  women,  and  25  children.  Having  adopted  proper  re- 
gulations for  maintaining  suborduiation,  sobriety,  and 
discipline  in  the  colony,  and  having  established  a  friendly 
communication  between  Bulama  and  the  Portuguese  set- 
tlement on  the  island  of  Bissao,  the  first  care  of  the  colo- 
nists was  to  protect  themselves  from  the  heat  of  the  sun, 
and  the  violence  of  the  rains,  by  covering  the  ship  with 
a  wooden  roof.  They  then  set  about  clearing  and  culti- 
vating a  piece  of  ground  for  a  garden,  ar,d  buiit  a  block- 
house, which  was  to  serve  as  a  habitation,  a  general  maga- 
zhie,  and  a  citadel.  Both  tropical  and  European  plants  and 
seeds  succeeded  beyond  their  expectations ;  and  all  ve- 
getable productions  arrived  at  maturity  with  astonishing 
quickness.  Several  free  negroes  had  been  hired  to  as- 
sist in  the  work.  They  were  well  treated,  and  always 
allowed  to  leave  the  island,  whenever  dissatisfied  either 
with  their  masters  or  their  employment;  and  during  the 
residence  of  the  English  at  Bulama,  196  of  these  Afri- 
cans had  been  employed  on  the  island.  Many  of  the 
surrounding  tribes  also  visited  the  colony,  who  always 
came  with  a  view  to  trade,  and  brought  with  them  some- 
thing to  dispose  of  But  i.iall  their  dealings  with  these 
negroes,  the  colonists  obsewed  the  strictest  integrity, 
never  shewing  the  least  di;siro  of  over-reaching  them  in 
the  exchange  of  their  connnodivies.  By  these  means,  and 
by  rigorously  adhering  to  their  determination  of  never  be- 
ing concerricd  in  the  purchase  of  .slaves,  they  soon  gained 
the  good-will  and  confidence  of  the  natives,  without 
which  they  never  could  have  kept  possession  of  the  island. 
Sickness  and  disaffection,  however,  had  spread  among 
the  settlers,  and  their  numbers  were  daily  diminished  by 
desertion  or  death.  To  such  a  state  weic  they  some- 
times reduced,  that  there  was  scarcely  an  Eur(>i)ean  fit 
for  work,  or  to  give  directions  to  the  negrt'cs  ;  and  out  of 
the  86  which  staid  in  the  island  after  the  sai.'ing  of  the  Ca- 
lypso, within  nine  months  ten  only  were  left.  These 
were  at  last  reduced  to  nine,  who  became  so  dis])irited 
and  overcome  with  sickness,  that  the  whole  aiVairs  and  bu- 
siness of  the  colony  rested  witli  Captain  Beaver  himself. 
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Whatever  ilie  eiKT^y  and  pcrsivcrancc  of  one  man  «ouId 
»1«  was  done  by  this  otVicer.  He  ciicouiai^ed  his  coun- 
trymen lo  exertion  by  liis  example  ;  supplied  their  wants, 
and  soothed  ihem  in  tlieir  sickness.  He  often  cheered 
them  with  the  ho])e  of  succours  from  Kni^land  ;  but  all 
would  not  do.  l"ear  and  despondency  had  taken  posses- 
sion of  their  minds.  They  saw  oidy  certain  death  if 
they  i-emaincd  ;  and  after  i-epcated  solicitations  to  return 
home,  and  even  llueutenings  to  leave  the  island,  Captain 
Beaver  was  at  last  prevailed  upon  lo  accede  to  their  re- 
quest, and  (|uilted  Hulama  on  the  ^yth  of  November 
1793.  Thus  vanished  the  liciievolent  enterprise  of  the 
Bulama  as.sociation,  of  whose  success  the  most  sanguine 
expectations  had  been  foi'ined,  both  by  its  promoters  and 
their  friends  in  Kni;land.  But  when  wc  consider  the 
difficulties  of  the  undcrtakini;;,  and  the  character  of  those 
who  were  engaged  in  it,  we  are  not  surprised  at  its  fai- 
lure. The  establishment  of  an  infant  colony  requires 
resources,  which  few  private  associations  are  able  to  sup- 
ply ;  and  a  piudcnt  unanimity,  and  determined  courage 
and  perseverance,  in  those  who  arc  entrusted  with  its 
execution,  which  are  not  often  to  be  found.  Prejudice 
and  self-interest  sometimes  accompany  the  most  distin- 
guished talent ;  and  the  public  good  is  often  forgotten 
when  it  comes  in  competition  with  private  advantage. 
The  Bulama  cxjiedition  was  deficient  in  both  these  re- 
spects. Many  of  the  colonists  were  men  of  the  most 
infamous  character,  and  vicious  habits,  who  hatl  neither 
industry,  fortitude,  nor  honesty  ;  and  many  of  the  coun- 
cil, indeed  we  may  say  all  of  them  excepting  Captain 
Beaver,  were  destitute  of  that  perseverance  and  firnuiess 
of  mind,  necessary  for  enforcing  subordination  and  obe- 
dience ;  and  their  desertion  of  the  entciprise  without  a 
sufficient  cause,  cannot  be  too  severely  reprobated.  The 
lime  for  the  sailing  of  the  expedition  was  also  very  un- 
fortunately chosen.  They  must  have  known  that  they 
could  not  have  arrived  at  Bulama  before  the  commence- 
ment of  the  rains,  which  in  that  co\mtry  is  the  most  un- 
healthy season  of  the  year ;  and  wliich  could  not  but 
prove  most  injurious  to  men  accustomed  to  shelter  and 
a  temperate  climate  ;  and  it  is  to  this  circumstance,  and 
to  their  want  of  every  necessary  to  protect  them  against 
the  inclemency  of  the  season,  unless  what  they  procured 
by  long  and  hard  labour  from  the  island,  must,  in  a  great 
measure,  be  attributed  that  mortality,  which  swept  away 
such  a  number  of  the  settlers.  The  want  of  timely  sup- 
plies, both  of  men  and  necessaries,  must  have  been  se- 
verely felt ;  and  had  Captain  Beaver  been  seconded  by 
the  committee  in  England,  as  his  exertions  and  perse- 
verance deserved,  this  colony  might  have  been  preserv- 
ed ;  and  those  benevolent  p\irposes  for  which  it  was 
established,  might,  to  a  considerable  degree,  have  been 
accomplished.  We  hope,  however,  that  this  design  is 
JWt  entirely  rclin(iuished  ;  but  that  the  time  will  soon 
come,  when,  supported  by  the  bounty  of  goveniment, 
which  has  been  so  liberally  extended  to  the  settlement 
at  Sierra  Leone,  a  colony  shall  be  established  at  Bulama, 
which  shall  disseminate  the  blessingof  civilization,  liber- 
ty, and  religion,  among  the  oppressed  and  benighted  Af- 
ricans. See  Beaver's  African  Memoranda,  passim  ;  Du- 
rand's  Voyage  to  Senegal,  p.  66  ;  Wadstrom's  Essay  on 
Colonization,  p.  130;  CioWiccv),  Fragmens  d'un  Voyage 
en  Afrique,  vol.  ii. ;  Labat,  Relation  dc  CAfricjue  Occi- 
dent, (l.) 

BULB.     Sec  Botany,  ]).  49. 

BULBOCODIUM,  a  genius  of  plants  of  the  class 
Hexandria,  and  order  Monogynia.    See  Botany,  p.  180. 


BUrXJAlUA,  LiTTi,K,  formerly  a  small  kingdom, 
now  a  province  of  the  Turkish  empire,  is  bounded  on  the 
west  by  Servia,  fii^ni  whicli  it  extends  along  the  bunks  ot 
the  Daiuibe,  which  is  its  northern  boundary,  to  the  Black 
Sea  on  the  east ;  and  is  separated  from  Macedonia  and 
Romania  by  Moiuit  Hxmuson  the  south.  It  is  about  7" 
(lerman  miles  in  lent^th,  and  20  in  breadth,  except  to- 
wards the  east,  where  it  stretches  along  »he  Black  Sea 
nearly  40  miles.  Thii^  province  constitutes  the  eastern 
part  of  the  ancient  Mysia,  and  received  its  present  name 
from  the  Bulgarians,  who  settled  here  about  the  end  oJ 
the  seventh  century.  These  barbarians,  allured  by  the 
Roman  wealth,  left  their  native  seats  on  the  banks  of  the 
Volga,  and  ravaging  with  ruthless  fury  the  countries 
through  which  they  passed,  broke  into  Thrace,  and  filled 
the  whole  empire  with  consternation.  Notwiihstandinf^ 
repeated  checks  and  defeats  from  the  Roman  generals, 
they  still  continued  their  annual  irruptions,  carrying  ofl 
immense  booty  from  the  plundered  provinces;  and,  neaJ 
the  close  of  the  reign  of  Justinian  (A.  D.  560),  Zabergan 
their  chief,  v.ilh  seven  thousand  horse,  passed  the  Da- 
nube, and  pitched  his  tents  at  the  distance  of  20  miles 
from  Constantinople.  The  forces  of  the  empire  were 
employed  on  the  distant  frontiers  ;  crowds  of  clamorous 
rustics  siirroiuulcd  the  city,  imploring  food  and  protec- 
tion ;  and  Justinian  trembled  for  the  safety  of  his  capital. 
But  the  arm  of  Belisarius  was  raised  for  the  last  time  in 
its  defence.  At  the  head  of  3oo  veterans,  and  a  tumul- 
tuary band  of  citizens  and  peasants,  Belisarius  advanced 
against  the  enemy.  The  shouts  of  the  multitude  dis- 
pirited the  barbarians ;  and  the  desperate  assault  of  the 
aged  general  and  his  guards  threw  them  into  confusion. 
The  Bulgarians  were  routed  ;  and,  after  extorting  heavy 
ransoms  for  their  prisoners,  and  wasting  the  summer  in 
the  plains  of  Thrace,  they  were  compelled  to  repass  the 
Danube.  Not  discouraged  by  their  frequent  defeats,  tlicy 
repeated  their  devastations,  and  looked  upon  themselves 
as  amply  compensated  for  any  loss  they  might  sustain  hi 
battle,  by  the  plunder  which  they  collected  in  their 
march.  In  the  reign  of  Constanline  Pogonatus,  a  more 
numerous  horde  entered  the  Roman  territories,  and  ra- 
vaged at  pleasure  the  northeiTi  provinces  of  the  empire. 
The  forces  of  the  emperor  were  unable  to  oppose  them  ; 
and  Constanline  at  last  consented  to  a  dishonourable 
peace,  and  agreed  to  pay  an  annual  tribute  to  his  inva- 
ders, upon  condition  that  they  should  discontimie  their 
inroads,  and  assist  him  against  all  his  enemies.  It  was 
about  this  time  that  they  settled  in  lower  Jlysia,  and 
established  the  kingdom  of  Bulgaria — some  say  with  the 
consent  of  Constanline,  while  others  allege  that  they  had 
formed  a  settlement  in  that  province  several  years  before 
the  commencement  of  his  reign.  But  his  successor,  Jus- 
tinian II.,  refusing  to  acquiesce  in  the  stipulated  treaty, 
withdrew  the  promised  tribute,  and,  invading  their  coun- 
try, reduced  them  to  great  distress.  The  triumph  of  Jus- 
tinian, however,  was  but  of  short  duration.  His  anny 
was  unexpectedly  attacked  by  the  Bulgarians,  who  gain- 
ed a  complete  victoi-y,  and  compelled  him  to  confinn  the 
treaty  of  his  father.  From  that  time  an  incessant  warfare, 
interrupted  by  short  intervals  of  precarious  peace,  was 
waged  between  the  Romans  and  these  restless  intruders, 
until  the  beginning  of  the  tenth  century,  when  the  Bulga- 
rians had  added  to  their  <lominions.  by  war  or  treaty,  the 
provinces  of  Dardania,  Thessaly,  and  tlic  two  Epirus's  ; 
and  the  obscure  town  of  Lychnidus  had  been  converted 
into  the  capital  of  the  Bulgarian  king.  Their  manners 
had  been  softened  by  tlieir  intercourse  with  the  Greeks, 
B 


10 


BULGARIA. 


and  the  introduction  of  the  Christian  religion ;  and  Sime- 
on, tlie  heir  of  tlie  tlirone,  v,as  educated  in  the  schools 
and  m  the  religion  of  Constantuiople.  Under  Ms  go- 
vernment, Bulgaria  began  to  assume  a  name  among  civi- 
lized nations ;  and  his  genius  and  valour  rendered  her 
the  terror  of  the  neighbouring  kingdoms.  The  Romans 
had  been  dispirited  by  repeated  defeats ;  Adrianople  was 
in  his  power ;  and  preparations  were  making  for  the 
siege  of  the  capital.  But  the  progress  of  Simeon  was 
arrested,  by  a  demand  for  a  personal  coiiferencc  with  the 
Emperor  Romanus.  The  Bulgarian  dictated  the  condi- 
tions of  peace  ;  and  the  reconciliation  was  sealed  by  a  do- 
mestic alliance.  This  friendship,  however,  was  soon  dis- 
turbed by  the  death  of  Simeon,  with  whom  also  died  the 
glory  and  independence  of  Bulgaria.  His  feeble  success- 
ors were  consumed  by  dissension,  and  presented  their 
country  an  easy  prey  to  the  first  invaders. 

The  Russians,  who  had  also  been  incited  to  foreign 
conquest  by  the  fertile  regions  of  the  south,  landed  an  ar- 
my of  60,000  men  on  the  shores  of  the  Danube,  and  en- 
tering Bulgaria,  ravaged  the  country  with  fire  and  sword. 
In  a  desperate  encounter,  the  Bulgarian  horse  yielded  to 
the  swords  of  the  Russians  with  the  loss  of  their  king 
and  the  captivity  of  his  children.  Swatoslaus,  the  Rus- 
sian chief,  now  advanced  to  the  south.  He  invested  the 
city  of  Adrianople  hi  spite  of  the  remonstrances  of  the 
Roman  emperor,  and  even  threatened  the  capital  itself. 
But  his  numbers  were  unable  to  withstand  the  attack  of 
12,000  Romans,  under  the  command  of  the  valiant 
Zimisces.  Marcianopolis  was  taken  by  storm,  and  8500 
Russians  put  to  the  sword.  The  sons  of  tlie  Bulgarian 
king  were  rescued  from  prison,  and  invested  with  the 
diadem  of  their  father ;  and  Swatoslaus  was  compelled 
to  take  refuge  in  the  strong  fortress  of  Uristra,  on  the 
banks  of  the  Danube,  and  at  last  allowed  to  escape  only 
by  the  generosity  of  his  conqueror.  The  Bulgarians 
immediately  submitted  to  their  deliverer.  But  their 
submission  ended  with  his  life  in  975,  wiicn  they  shook 
off  the  Roman  yoke,  and  renewed  their  former  devasta- 
tions in  tlie  empire.  After  a  long  and  doubtful  struggle, 
the  emperor  Basil  at  last  prevailed,  and  was  honoured 
with  the  surname  of  the  Slayer  of  the  Bulgarians.  His 
avarice  was  gi-atilied  by  ten  thousand  pounds  weight  of 
gold,  wliich  he  found  in  the  palace  of  Lychnidus  ;  and 
his  vengeance  was  satiated,  by  depriving  15,000  captives 
of  their  sight,  except  one  of  each  hundred,  to  whom  he 
left  a  single  eye,  that  they  might  conduct  their  bluid  cen- 
tuiy  to  the  presence  of  their  sovereign.  This  terrible 
example  awed  the  nation  to  obedience  ;  and  their  king  is 
said  to  have  died  of  horror  and  grief,  at  the  sight  of  his 
wretched  subjects.  Dispirited,  and  circumscribed  with- 
in a  narrow  province,  they  continued  for  nearly  two  cen- 
tuiies  tl'.e  patient  subjects  of  the  Roman  emperor;  and, 
on  accountof  their  powerful  assistance  against  the  Turks 
and  Latins,  they  were  allowed  to  choose  a  king  of  their 
own  nation,  who  acknowledged  himself  a  vassal  of  the 
empire.  Tlic  Eastern  empire,  however,  was  fast  hasten- 
luir  to  decay.  Its  schism  with  the  Latin  cliuich,  and  the 
•  y  'and  rapacity  of  its  princes,  presented  a  fa- 
opporlniiity  for  throwing  ofl"  their  subjection. 
J.  :.i  liulgarians  liad  been  exasperated  by  the  plunder  of 
Ihtir  flocks  and  herds,  which  had  been  carried  off  to 
Mipjjly  the  luxvnies  of  the  royal  table,  and  by  the  denial  of 
C(|ual  rank  and  pay  in  the  military  service.  Their  for- 
mer injuries  had  long  been  remembered  in  silence,  and 
were  ajjgravated  by  the  present  insults ;  but  the  arms 
And  policy  of  their  sovereign  C'alo-Joim  delivered  them 


from  oppression,  and  firmly  established  the  independence 
of  the  kingdom.  He  renounced  all  submission  to  the 
religion,  as  well  as  to  the  laws  of  Constantuiople,  and, 
dispatching  an  embassy  to  Pope  Innocent  HL,  acknow- 
ledged himself  a  disciple  of  the  Latin  church  ;  and  re- 
ceived from  the  Vatican  a  royal  title,  a  Latin  archbishop, 
a  holy  banner,  and  the  licence  of  couiing  money.  His 
enmity  to  the  Greeks,  however,  was  soon  turned  into 
compassion  and  alliance.  Upon  the  subversion  of  tliat 
monarchy  by  the  Latins,  in  1204,  and  the  accession  of 
Baldwin,  count  of  Flanders,  to  the  empire  of  the  East, 
Calo-John,  as  a.  votary  of  the  pope,  claimed  the  honour 
of  being  a  friend  and  associate ;  but  his  ambassadors 
were  dismissed  with  a  haughty  message,  that  their  rebel 
sovereign  must  deserve  a  pardon,  by  bowing  before  the 
footstool  of  the  imperial  tlirone.  Tiie  Bulgarian  sup- 
pressed for  a  while  his  resentment,  but  cherished  the  in- 
sult. He  inflamed  the  discontent  of  the  Greeks,  and 
promised  t!iem  his  friendship  and  support.  He  joined 
to  his  own  forces  a  body  of  1 4,000  Tartars,  which  he  had 
drawn  from  the  Scytliian  wilderness ;  and  when  the 
flower  of  the  emperor's  army  was  transported  beyond 
the  Hellespont,  the  signal  was  given  for  the  general  mas- 
sacre of  the  Latuis.  Adrianople  was  taken.  Baldwin, 
who  had  come  to  besiege  the  rebels,  was  defeated  and 
taken  prisoner ;  and  the  remainder  of  his  troops  were 
saved  from  destruction,  by  a  masterly  letreat  of  three 
days,  to  the  shores  of  the  Propontis.  The  success  of 
the  Bulgarians  contmued  till  the  jurisdiction  of  the  La- 
tins was  confined  to  the  capital  and  a  few  adjacent  for- 
tresses ;  but  his  career  of  victory  was  stopped  at  the 
siege  of  Thessalonica,  where  he  fell  a  victim  to  domes- 
tic treason,  being  stabbed  during  the  niglit  in  his  tent. 
His  successor  was  vmable  to  prosecute  his  schemes  of 
ambition  and  revenge  ;  and,  after  several  defeats,  the 
Bulgarian  king  was  compelled  to  conclude  an  honoura- 
ble peace  with  the  successor  of  Baldwin.  The  inde- 
pendence of  Bulgaria,  however,  was  not  of  long  continu- 
ance. In  1275,  Stephen  IV.,  king  of  Hungary,  having 
vanquished  and  cut  to  pieces  the  army  of  the  Bulgarians, 
compelled  them  to  acknowledge  him  as  their  sovereign. 
But  revolting  from  the  Hungarians,  and  joining  with  the 
emperor  of  Constantinople  against  the  Turks,  they  were 
totally  defeated  by  Amurath  I.,  whose  successor,  Baja- 
zet,  completed  the  conquest  of  the  whole  country  in 
1396,  and  reduced  it  to  a  province  of  the  Turkish  em- 
pire, in  which  state  it  has  ever  since  remained.     See 

TUKKEV. 

Bulgaria  is  divided  by  the  Turks  into  four  Sangiak- 
ships,  viz.  Widin,  Sardice,  Nicopoli,  and  Silistria,  wit!; 
each  a  capital  of  the  same  name,  except  Sardice,  wl.ich 
is  now  called  Sophia.  Tlie  other  principal  cities  are 
Cistow,  Rousdjiouk,  Orsowa,  Babadag,  Toultcha,  Ras- 
grad,  Bazardjik,  Choumla,  Ternova,  Varna,  Lovatz,  &c. 
This  province  is  in  general  mountainous,  but  the  plains 
and  vallies,  which  are  watered  by  tlic  Danube  and  numer- 
ous tributary  streams,  are  rich  and  fertile.  Even  in  the 
mountains,  nat\n-e  has  spread  many  of  her  richest  gifts. 
The  forests  of  Mount  Hn^nms  abound  in  a  variety  of 
fruit  trees,  pui  licularly  cherries,  apricots,  and  vines ; 
and  in  its  deep  glens  and  miinhabited  recesses,  aromatic 
shrubs  and  the  gayest  flowers  are  as  numerous  and  ex- 
quisite, as  in  the  most  cultivated  gardens  in  our  less  ge- 
nial soil. 

The  chief  productions  of  Bulgaria  are  grain  of  all 
kinds,  cattle,  especially  horses,  wool,  iron,  and  wine, 
which  form  a  very  extensive  and  lucrative  commerce ; 
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and  the  !iavlp;ation  of  ihc  Dainibo,  which  is  performed  by 
small  lioals,  aiVords  il  uii  easy  comnuiiiicatioii  with  llie 
ncij^libouriii^;  provinces,  and  the  ports  on  tlic  Hlack  Sea; 
but  as  tlie  commerce  of  this  province,  cs])ccially  its  im- 
ports, will  be  more  particniai-ly  considci'ed  in  the  ac- 
count of  its  principal  cities,  we  shall  confine  ourselves  in 
this  article  lo  a  (general  description  of  its  productions  and 
exports.  The  exi)ortation  of  corn  out  of  the  kingdom 
is  rij^orously  prohibilid,  so  that  the  capital  is  its  princi- 
pal market  ;  and  fiom  the  immense  r|uantitics  which  arc 
annually  carried  down  the  Danube,  this  river  is  called  by 
the  Tin-ks,  tlic  Foster-father  of  Constantinople.  Wheat, 
ill  common,  sells  for  "6  paras  the  ijuiloC,  which,  in  the 
southern  districts  of  Uulf^aria,  weighs  48  okas  ;  but,  in 
the  northern  parts,  the  (|uilol  weighs  120  okas,  and  costs 
there  only  60  paras.  Kice,  barley,  and  millet,  sells  for 
from  45  to  50  paras,  and  sesame  from  65  to  70.  The 
j!;reatest  (|Uanlity  of  rice  grows  in  the  tcrritoiy  of  Phi- 
lippopoli.  It  is  a  farm  of  the  (irand  Signior's,  and  the 
rice  is  given  away  chiefly  in  the  payment  of  pensions, 
which  are  specified  by  a  certain  number  of  (|uilots  per 
day.  The  wool  that  is  gathered  in  Bulgaria  is  of  a  very 
excellent  r|uality,  particularly  that  of  Nicopoiis,  which 
sells  for  from  8  to  10  paras  tlie  oka  ;  and  which,  by  pro- 
per management,  might  be  made  even  to  equal  the  wool 
of  Spain.  What  is  produced  in  the  southern  part  of  the 
province,  passes  to  Constantinople  ;  hut  that  of  the  north 
is  spread  over  Germany  and  the  ports  of  the  Adriatic. 
Its  silk  is  also  very  abundant,  and  constitutes  an  import- 
ant article  of  commerce  with  the  capital.  The  silk  of 
the  best  quality,  which  comes  from  Zagara,  Tchirpan, 
and  Kizanlik,  is  nearly  ten  piastres  the  oka,  while  the 
silk  of  Haskeni  sells  for  eight.  The  Bulgarians  owe 
the  increase  of  this  article  entirely  to  the  inhabitants  of 
Brousse  in  France,  who  have  come  to  settle  in  the  coun- 
try, and  who  have  planted  a  prodigious  quantity  of  mul- 
berr}'  trees.  The  honey  of  this  province  is  superior  in 
quality  to  that  of  Wallachia  or  Moldavia.  The  best 
conies  from  the  neighbourhood  of  Yamboli,  which  sells 
for  about  eight  paras  the  oka;  but  its  exportation  is 
prohibited,  except  to  Constantinople ;  and  though  very 
abundant,  it  is  with  great  diflicully  that  it  can  be  smug- 
gled into  any  of  the  ports  on  the  Black  Sea.  Wax  is 
sold  here  pure  and  imadulteratcd.  It  is  yellow,  and  of 
an  excellent  quality,  and  is  gathered  in  great  quantities 
at  Ternova,  Yamboli,  Nieboli,  Cistow,  Rousdjiouk, 
Toutraka,  Silistria,  Prcvat,  Bazardjik,  Zagara,  Tchir- 
pan, Choumla,  and  Rasgrad.  The  tobacco  of  this  pro- 
vince varies  greatly  in  quality.  The  best,  which  comes 
from  Ycnidje  sells  from  12  paras  to  as  high  as  a  piastre 
the  oka ;  that  of  Kotmiarlu,  from  eight  to  ten  paras ; 
and  that  of  Kirdjali,  a  little  cheaper.  The  fourth  quality, 
■which  is  called  ki.iil  deli,  is  a  very  strong  tobacco,  which 
is  exported  to  Egypt  and  Arabia,  and  sells  at  eight  or 
nine  paras  the  oka.  The  wine  of  Bulgaria  is  rather  of 
an  inferior  quality.  It  is,  however,  made  in  considerable 
quantities ;  and  between  five  and  six  thousand  waggon 
loads  are  yearly  carried  to  Russia  and  Poland,  which 
commonly  costs  about  50  paras  the  quintal.  The  im- 
mense quantities  of  tallow,  which  arc  collected  in  this 
country,  is  contraband  every  where  throughout  the  kuig- 
dom,  except  at  Constantinople,  Adrianople,  and  Rodosto  ; 
and  butter,  which  is  made  in  great  plenty  on  the  shores 
of  the  Danube,  is  hoarded  up  entirely  for  the  use  of  the 
capital.  Bulgaria  carries  on  a  considerable  trade  in 
hides.  Those  of  the  buffalo  weigh  from  18  to  70  okas, 
and  sell  at  from  2  to  13  piastres;  and  the  price  of  ox- 


hides, which  weigh  from  12  to  25  okas,  is  from  I J  to  3* 
piastres.  It  has  also  considerable  inanuCarturcfi  of  Mo- 
rocco leather,  and  sheepskins  of  all  colours,  particularly 
at  Rousdjiouk,  on  the  Danube.  Its  horses,  particularly 
those  of  Dobrogt,  are  very  iiitich  esteemed.  They  arc 
small  and  strong,  like  tlii^  Tartar  hoi>es,  but  much  better 
shaped.  Iron  is  a  principal  article  of  commerce  in  this 
province.  'i"he  mines  of  Samakow  and  Keustcndil  arc 
very  extensive,  and  sujiply  Coiistanliiioplc  and  all  the  dis- 
tricts on  the  Black  Sea.  These  mines  are  farmcfl  by  the 
(Jrand  Signior,  and  the  metal  sells  upon  the  spot  for 
from  4i  to  5  piastres  the  quintal.  Its  wrought  iron  is 
also  greatly  sought  after,  particularly  the  pistol  and  mus- 
ket barrels  of  Selimna,  which  are  Cfpial  to  those  of  Con- 
stantinople ;  and  the  prodigious  quantities  of  horse-shocB 
and  nails  which  arc  made  at  Sophia,  are  scattered  over 
the  whole  Ottoman  empire.  Saltpetre,  of  a  very  good 
quality,  is  gathered  at  Philippopoli,  Bazardjik,  and  Yam- 
boli. .\  new  branch  of  commerce  has  lately  been  formed 
in  Bulgaria,  consisting  of  hare  skins,  of  which  great 
quantities  are  exported  from  Adrianople  to  France  ;  and 
such  is  the  demand  for  this  article,  that  at  Mars<illes  it 
brings  from  4  to  5  livrcs  per  pound.  But  if  the  demand 
continues,  the  C|uantity  must  soon  be  diminished  ;  for  the 
Bulgarian  peasants,  who  find  hare-hunting  such  a  lucra- 
tive concern,  will  not  stop  until  they  have  considerably 
lessened  their  numbers,  perhaps  destroyed  the  species. 

The  commerce  of  Bulgaria  was  long  in  the  hands  of 
the  Ragusians,  who  had  large  establishments  at  Rousd- 
jiouk, and  Sophia,  and  several  other  places.  These  esta- 
blishments, however,  have  almost  entirely  disappeared  ; 
and  the  few  Ragusian  houses  that  remain,  seem  to  have 
very  little  trade.  They  were  succeeded  by  the  French, 
who,  within  these  last  thirty  years,  had  extended  their 
merchandise  over  the  whole  province.  Four  or  five 
French  houses  established  at  Adrianople,  received  direct 
from  Marseilles  the  manufactures  of  France,  for  which 
they  returned  the  productions  of  Bulgaiia  by  the  ports 
of  Enos  and  Rodosto.  This  trade,  however,  has  sufTeixid 
greatly  by  the  present  war  ;  and  the  communication  with 
1" ranee  by  sea  has  been  almost  entirely  destroyed. 

The  inhabitants  of  this  province,  who  were  formerly 
distinguished  for  their  military  achievements,  are  now 
dispirited  by  oppression,  and  sunk  in  ignorance,  indo- 
lence, and  filth.  Its  political  state  is  now  that  of  the 
worst  state  of  the  feudal  system  ;  its  numerous  lords 
hold  their  estates  fiom  the  pacha  or  governor,  and  they 
arc  bound  to  bring  so  many  armed  men  into  the  field, 
whenever  summoned  by  their  chief. 

Agriculture  is  here  very  imperfect;  and  this  country 
is  indebted  for  its  excellent  productions,  more  to  the  fer- 
tilitv  of  the  soil,  than  the  exertions  of  its  inhabitants. 
Their  towns,  in  general,  cover  a  gix-at  extent  of  ground, 
and  consist  of  miserable  cottages,  each  surrotmded  with 
a  large  garden  ;  and  their  streets  exhibit  nothing  but 
desolation  and  dirtiness.  The  Bulgarian  ladies  arc  cx- 
tretnelv  fond  of  ornaments,  pailicularly  of  small  pieces 
of  coin,  which  some  wear  strung  together  like  fish  scales, 
and  plated  upon  shreds  of  gold  thread,  tied  in  bunches  ; 
and  others  interlace  them  with  their  braids  of  hair.  Ac- 
cording to  the  account  of  an  intelligent  traveller  who 
lately  visited  that  country, "  they  have  many  of  gold  ;  and 
it  is  asserted,  the  more  rare  of  the  imperial  or  ancient 
Greek  coins  have  been  frequently  discovered  by  travel- 
lers so  applied,  and  as  having  been  transmitted  from  the 
remotest  generations.  They  wear  them,  too.  sewn  on  rib- 
bands appendant  to  their  head-dress,  and  hanging  down 
R  2 
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to  their  heels.  They  cherish,  as  a  very  la\uurilc  orna- 
ment, broad  clasps  of  silver  gilt,  fastened  about  two  tliirds 
round  each  arm,  as  bracelets.  So  religiously  are  their 
coiiis  preserved,  that  no  rank  of  life  is  scarcely  so  mean 
as  to  be  deprived  of  them ;  and  it  is  not  unconmion  to  see 
even  children,  naked  and  hungry,  decorated  with  these 
pieces  of  money,  the  value  of  v.hich  would  clothe  and 
feed  them  for  a  year."  The  mountains  are  the  retreats 
of  numerous  banditti,  who  infest  the  whole  country,  and 
seize  all  they  can  meet  with  as  plunder  ;  and  such  is  the 
perpetual  alann  winch  they  excite,  that  the  shepherd  and 
husbandinan  seldom  venture  into  tlie  field  witliout  a  pis- 
tol and  dagger  at  their  girdle.  The  Bulgarians  are  mostly 
Cristians  of  the  Greek  church,  but  they  are  ignorant  and 
superstitious.  They  have  one  patriarch  and  tliree  arch- 
bishops, subject  to  the  patriarch  of  Constantinople.  In 
the  hills  south  of  Sophia,  are  the  ruins  of  an  ancient  gate, 
consisting  of  two  stone  pillars,  with  an  arch  over  them, 
which  is  said  to  have  been  consructed  by  the  Emperor 
Trajan,  in  commemoration  of  his  having  marched  his 
army  along  a  road  formed  by  himself  through  steep  rocks 
and  precipices,  before  impervious  ;  and  throughout  the 
whole  of  the  country,  sepulchral  tumuli  arc  to  be  seen, 
which  mark  the  slaughter  of  tlie  inhabitants,  and  the  pro- 
gress of  the  Turkish  victories.  See  Pcuclut  Diction- 
Tiaire,  Sec;  An  Itinerary  from  London  to  Conslantinofile, 
p.  60,  in  Philip's  Coll.  of  Voyages,  Sec.  vol.  i.  ;  Gibbon's 
Roman  Enifiircy  vol.  vii.  ix.  x.  xi.  ;  and  Anc.  Un.  Hist. 
vol.  xix.     (/i) 

BULGARIA,  Great,  or  the  duchy  of  Bulgar,  a  pro- 
vince of  Asia,  in  Russian  Tartary,  now  incorporated  with 
the  Russian  empire,  and  forming  a  part  of  the  govei-n- 
mcnt  of  Caucasus.  It  is  bounded  by  the  kingdom  of  Cas- 
san  on  the  north  ;  by  Baskiria  on  the  east  ;  by  the  river 
Samara  on  the  south,  which  separates  it  from  the  kingdom 
of  Astracan  ;  and  is  terminated  by  the  \'olga  on  the  west. 
This  province  is  but  little  known.  It  takes  its  name  from 
tlie  capital  Bulgar,  which  is  situated  near  the  Volga,  and 
is  merely  the  remains  of  the  ancient  city  of  Briacchinow, 
and  now  consists  of  only  about  100  houses,  inhabited  by 
peasants.  Numerous  rivers  intersect  the  country,  and 
lose  themselves  irt  the  Volga  ;  and  the  mountains  furnish 
precious  stones,  iron,  and  chrystal.  See  Pcuchet  Dic- 
tionnaire.  Sec.     (/;) 

BULL,  Geokgk,  Bishop  of  St  David's,  was  born  at 
Wells,  in  Somersetshire,  in  the  year  1634.  At  the  age 
of  four,  he  was  left,  by  the  death  of  his  father,  in  inde- 
pendent circumstances.  Having  been  early  destined  for 
the  church,  he  received  a  liberal  and  appropriate  educa- 
tion ;  and  such  was  his  progress  in  classical  learning,  that 
iic  became  fit  for  the  university  at  the  age  of  fourteen. 
He  was  sent  to  Exeter  College,  in  Oxford.  There  he 
spent  the  greater  part  of  his  time  in  pleasure  and  amuse- 
ment;  but  contri\cd,  notwithstanding,  to  ac(|uire  intel- 
lectual reputation  and  respectable  patronage  among  his 
superiors.  In  consequence  of  refusing  to  lake  the  oath 
of  allegiance  to  the  Commonwealth,  lie  was  obliged  to 
leave  the  university,  about  seven  months  after  he  entered 
it.  He  retired  to  North  Cadbury,  where  he  continued 
for  fcllr  or  five  ycai-s  ;  during  which  time,  one  of  his 
sisters  had  tlie  merit  of  weaning  him  from  the  vanities 
to  which  he  had  been  addicted,  and  inducing  him  to  pro- 
bccule  the  studies  that  were  peculiar  to  his  views  in  life. 
At  the  age  of  twenty-one,  he  was  ordained  deacon  and 
priest  i)y  Dr  Skinner,  the  ejected  bishop  of  Oxford  ;  and 
toon  after  became  minister  of  St  George's,  near  Bristol. 


In  thai  situation  he  discharged  his  pastoral  duties  with 
singular  assiduity  and  zeal,  preaching  twice  every  Sun- 
day, visiting  his  parishioners  from  house  to  house,  and  la- 
bouring by  all  the  means  in  his  power  to  instruct  and  re- 
form them.  In  the  livings  which  he  afterwards  iield,  he 
was  characterised  by  tlie  same  exemplary  attention  to  the 
improvement  and  interests  of  liis  people  ;  and  was  so 
much  respected  and  beloved  by  them,  that  he  prevailed 
on  many  to  return  to  the  bosom  of  the  church,  which  at 
that  troublous  period  was  an  object  of  general  and  invete- 
rate dislike.  While  rector  of  Suddington  St  Mary,  in 
Gloucestershire,  whicli  he  held  for  twenty-seven  years, 
he  was  extremely  diligent  in  theological  study,  and  com- 
posed the  greatest  proportion  of  his  works.  In  1669,  he 
published  his  celebrated  book,  entitled,  Harmonia  .-jy.  v.s- 
tolica.  The  object  of  this  treatise  is,  1.  To  explain  ant; 
defend  St  James's  doctrine  of  justification  by  works  ;  and, 
2.  To  demonstrate  the  agreement  of  St  Paul  with  Si 
James.  It  is  frequently  referred  to  by  Armiiiian  and  Pe- 
lagian writers,  in  support  of  tiieir  notions  respecting  tht; 
mode  of  our  acceptance  with  God,  and  is  perhaps  as  good 
as  any  thing  on  that  view  of  the  subject  which  has  yet 
been  produced.  Towards  the  end  of  the  year  1675,  he 
published  two  defences  of  his  Harmonia  ;  one  of  them, 
his  Examtn  Censure,  in  reply  to  Mr  Gataker  ;  and  the 
other,  Jfiologia  firo  Harmonia,  in  reply  to  Dr  Tiilly.  At! 
these  works,  wiiatever  may  be  thought  of  their  principles, 
are  certainly  distinguished  both  by  learning  and  ability. 
In  1678,  Mr  Bull  was  installed  as  a  prebendary  in  the 
church  of  Ciloucester,  to  which  he  had  been  promoted  by 
Lord  Chancellor  the  Earl  of  Nottingham.  Two  years 
after  this,  he  completed  and  published  his  Defensio  Fidei 
Nicena  :  a  work  directed  against  the  Ariaiis  and  Socini- 
ans  on  the  one  hand,  and  the  Sabeiians  and  Trithcists  on 
the  other.  It  procured  for  the  autlior  great  celebrity  a.* 
a  contro%ersialist,  both  at  home  and  abroad  ;  and  has  been 
of  considerable  service  in  the  disputes  respecting  the  Tri- 
nity, which  have  so  long  agitated  the  Christian  church.  At 
the  same  lime,  while  it  has  been  applauded  by  some  as  a 
masterpiece  of  reasoning  and  erudition,  it  has  been  con- 
demned by  others  as  containing  no  small  portion  of  male- 
volence, fraud,  ignorance,  and  sophistry.  Tiie  author  was 
presented,  in  1685,  to  the  rectory  of  Avening,  and  vci-y 
soon  after  to  the  archdeaconry  of  I^andatV;  and,  in  consi- 
deration of  his  eminent  services  to  the  church,  tlie  Univer- 
sity of  Oxford  unanimously  made  him  a  doctor  in  divini- 
ty, although  he  had  not  previously  taken  any  academical 
degree.  As  he  had  been  zealous  in  the  defence  and  resto- 
ration of  the  establishment,  in  opposition  to  its  levelling 
enemies,  so  he  laboured  to  guanl  it  against  the  other  ex- 
treme of  jjopish  superstition,  with  which  it  was  threat- 
ened during  the  short  and  inglorious  reign  of  James  II.—. 
preaching  against  that  system  in  the  warmest  manner  ; 
and  attacking,  with  etiual  courage  and  ability,  those  false 
and  pernicious  dogmas,  by  which  it  directly  tends  to  de- 
grade the  human  understanding,  and  to  contipt  the  hu- 
man character.  Some  time  after  the  Uevolulion,  he  was 
put  into  the  commission  of  the  peace.  In  this  secular 
oflicc  he  remauicd  almost  constantly  till  he  became  a 
bishop.  During  all  the  time  that  he  held  it,  he  wi'.s  in- 
defatigable in  his  endeavours  to  put  down  profaneness  and 
immorality,  by  executing  the  laws  of  the  land  with  pru- 
dence and  vigour.  While  rector  of  Avening,  he  publish- 
ed his  Judicium  Ecclcsia  Catholicx,  Sec.  It  was  intended 
to  be  a  supjilement  to  the  D(fensio  Fidei  JVicena,  and  to 
\  indicate  the  .'1tiat/ie7n<i,  as    ihe    other   work  vindicated 
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4hc  /^a/(/(,  which  had  been  decreed  by  the  council  of 
Nice.  For  this  puhlication  he  received  the  ihaukB  and 
conj^nituhilioiis  of  tin-  whoU;  clergy  of  France,  coniimi- 
nicated  in  a  letter  from  the  hishoj)  of  Meaiix.  'l"he  last 
trei'.tise  wl.ich  l)r  Hull  wrote,  was  his  I'rimitiva  et 
jifiOHtotica  Trtidiiio,  Uc.  the  great  object  of  which  was 
to  shew,  in  opposition  to  Daniel  Zwicker  and  his  apostles, 
that  Christ's  existence  before  li:e  creation  of  the  world 
was  an  apostolical  tradition,  introduced  into  the  first 
Christian  churches,  and  not  a  doctrine  that  was  after- 
wards broached  by  heretics,  or  borrowed  from  the  heathen 
theolo^'v.  In  the  seventy-first  yeai'  of  his  a^e  he  was 
nominated  to  the  bishopric  of  Si  David's,  which,  how- 
ever, he  accepted  of  with  considerable  relucl.nicc  and 
hesitation,  on  account  of  his  adv;niced  period  of  life,  and 
indiflerent  state  of  health,  lie  was  present  in  tiic  House 
of  Lords  when  the  bill  passed  for  the  union  of  the  two 
kingdonisi  ;  and,  on  that  occasion,  delivered  a  shoil 
speech,  in  stcondinj^  a  motion  which  had  been  made,  to 
>;ive  a  character  of  tlic  Church  of  Enj^land,  as  the  Scot- 
tish parliament  had  p;iven  of  t/irir  church.  As  a  bishop, 
he  conducted  hims('lf  «  ith  becoming  zeal,  and  discharged 
the  episcopal  functions  witii  all  the  care  and  attention  lie 
could  bestow.  He  was  ])ai-ticularly  strict  in  examining 
the  (|vialifications  of  candidates  for  the  \ninistiy.  He 
shewed  great  anxiety  to  promote  education  among  the 
poor,  by  the  erection  of  charity  schools.  He  laboured  to 
establish  and  to  encourat!;e  family-devotion,  and  family- 
libraries,  consisting  of  books  on  practical  divinity.  And, 
while  he  endeavoured  to  revive  the  spirit  and  the  practice 
of  ancient  discipline,  he  also  addressed  himself  to  the 
civil  power,  for  the  exercise  of  its  legal  and  coercive 
authority  against  impiety  and  vice.  His  intense  applica- 
tion to  study  had  im[)uired  his  health  and  constitution  ; 
and  he  had  not  enjoyed  his  bishopric  above  four  years, 
when  he  was  carried  off  (1710)  by  a  severe  distemper, 
leaving  behind  him  an  acknowledged  reputation  for  sound 
talents,  great  learning,  fervent  piety,  imblemished  in- 
tegrity, and  warnt  active  benevolence.  Several  years 
before  his  death,  his  Latin  works  were  collected  and 
printed  in  one  volume  folio,  imder  the  inspection  ot  Uv 
Grabe  ;  the  author  himself  being  prevented  by  infirmity 
from  managing  the  pul)lication.  .A,fter  his  death,  several 
productions  from  the  bishop's  pen  were  given  to  the 
public.  Of  these  posthumous  works,  his  sermons  are 
of  the  greatest  value.  They  contain  much  curious  mat- 
ter, and  nmch  ingenious  discussion,  and  deserve  a  care- 
ful though  cautious  perusal  from  every  student  of  theo- 
logy. The  whole  works  of  bishop  Bull  have  been  pub- 
lished together  in  folio,  by  his  biographer  Mr  Nelson. 
See  Nelson's  Lt/e  of  Dr  G,  Bull ;  and  Biografihia  Bri- 
:anmca.     (-r) 

BULL,  from  bulla,  a  seal,  is  a  decree  issued  by  tiie 
pope,  which  is  used  both  in  affairs  of  justice  and  of 
grace,  and  answers  to  the  edicts  of  secular  princes.  It 
is  written  on  parchment,  in  an  old  Gothic  letter,  and  has 
a  leaden  seal  attached  to  it,  which  presents,  on  one  side, 
the  figures  of  Peter  and  Paul,  with  a  cross  in  the  cen- 
tre, and  on  the  reverse  the  name  of  the  pope,  with  the 
year  of  iiis  pontificate.  If  the  bull  be  a  letter  of  grace, 
the  seal  is  suspended  by  silken  threads  ;  but  if  it  be  a 
letter  of  justice,  the  seal  is  lumg  by  a  hempen  cord. 
According  to  the  laws  of  the  Romish  church,  no  benefi- 
ces under  twenty -four  ducats  per  annum  can  he  granted, 
and  no  jubiice  c<'lebrated  wit. -.out  a  papal  bull.  Tlic 
bull  w  cttr.a  Vomitii,  which  is  read   every   year  in  the 


pope's  presence  on  Maunday  Thursday,  contains  violent 
execrations  against  heretics,  and  all  who  shall  disturb 
the  peace  of  the  church;  and  the  thunder  of  its  anatiic- 
mas  i.i  represented  by  the  pontiff  throwing  a  burning 
torch  upon  the  ground.  Upon  the  death  of  a  pope,  lii« 
name  is  imimdiately  erased  from  the  seal,  when  it  is 
wrapped  up  in  linen  cloth,  >.ealcd  with  the  seal  of  the 
vice-chancellor,  and  delivered  to  the  chamberlain,  to  be 
preserved  until  a  suo  essor  be  appointed. 

This  ai)pellutioii,  however,  was  not  confined  to  the  de- 
crees of  the  pope,  but  seems  to  have  been  also  extended 
to  the  statutfK  of  Home  of  tlie  emperors.  The  fanious 
g-olden  bull,  which  is  an  edict  made  by  the  Emperor 
Charles  IV.  in  135fi,  is  well  known  as  the  ma^rja  chaita, 
or  fundamental  law  of  t!ic  German  eni|)iic.  U  contains 
thirty  articles,  which  fix  the  number  of  electors,  and  re- 
gulate their  particular  rights  and  jirivilcges.  The  seal 
is  of  gold,  and  exhibits  on  the  one  side  a  figure  of  Charles 
IV.  seated  on  a  throne,  with  a  kind  of  gate  on  the  re- 
verse, inscribed  "Aurea  Uomana ;"  and  on  tiie  exergue 
"  Carolus  I\'.  Kom.  Imp.  semper  .\ugustus.  Rex  Bohe- 
miae."  Another  edict,  published  by  the  same  emperor 
in  1359,  is  called  the  Caroline  Bull,  and  cancels  all  the 
regulations  which  had  been  made  by  himself  or  his  pre- 
decessors to  the  prejudice  of  the  clergy,     (i.) 

BULL-FIGHTS,  a  species  of  entertainment  to  which 
the  Spaniards  are  passionately  addicted,  and  which  may 
be  termed  the  national  spectacle  ui  Spain,  as  the  combats 
of  gladiators  were  in  Rome,  and  as  horse-racing  is  in 
England. 

Tlie  Sjianiards  seem  to  have  borrowed  this  amusement 
from  the  Moors,  by  whom  it  was  probably  adopted  as  a 
substitute  for  the  entertainments  of  the  Roman  amphi- 
theatre. We  have  no  reason,  indeed,  to  believe,  that 
the  Romans  ever  uitroduced  bulls  on  the  arena,  previous 
to  the  bull-litjht,  which  Muratori  has  described  as  exhi- 
bited in  the  Colisacum,  in  1332,  after  the  fashion  of  the 
Moors  and  Spaniards.  But  the  source  of  that  pleasure, 
which  the  Roman  and  Spanish  amphitheatres  aflTorded, 
was  exactly  the  same  ;  in  both,  the  strength  and  fury  of 
formidable  animals  was  opposed  by  the  address  and  cou- 
rage of  human  combatants  ;  and  the  Moors,  who  had  not 
the  same  facilities  as  the  Romans  for  procuring  tygers 
and  lions,  found  a  natural  and  nearly  adequate  compensa- 
tion in  the  ferocity  and  spirit  of  the  bull. 

Whether  or  not  tlie  Romaiis  ever  amused  themselves 
witli  bull-fighting,  we  arc  certain  that  it  was  not  unknown 
to  the  Greeks.  I'cslivals,  called  Titv^txcc0cii}'^ut  rft!g*4, 
or  days  of  bull  combatiiig,  w'ere  held  by  tlie  Tuessaiians 
in  particular,  at  least  three  hundred  years  before  tlie 
Christian  era.  The  city  of  Larissa  was  much  celebrated 
for  these  fights,  in  wliich  its  inhabitants  were  the  most 
skilful  combatants.  Among  the  Greeks,  however,  these 
entertainments  difVered  considerably  from  the  bull-feasts 
of  the  Spaniards.  Several  bulls  being  turned  out  at  once, 
an  equal  number  of  horsemen  encountered  them  with  a 
particular  kind  of  spear.  Each  horseman  opposed  him- 
self to  one  bull,  and  riding  by  his  side,  pressed  and  avoid- 
ed him  by  turns.  This  parrying  was  co:itiiiued  till  the 
strength  of  the  animal  was  exhausted,  when  liis  antago- 
nist seized  him  by  the  horns,  and,  without  dismoiuiting, 
threw  him  to  the  ground.  Sometimes  an  expert  com- 
batant tiircw  himself  upon  the  bull,  while  yet  foaming 
with  rage,  and  in  spite  of  all  the  efforts  of  the  animal  to 
dismount  him,  struck  him  to  the  ground  amidst  the  tu- 
multuotis  plaudits  of  a  vast  concourse  of  spectators. 
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The  bull-fights  ai-e  conducted  in  Spain  with  great  pomp 
and  magnificence.  In  the  principal  towns,  there  are 
large  amphitheatres  appropriated  to  these  barbarous  ex- 
hibitions. The  amphitheatre  of  Madrid  is  three  hun- 
dred and  thirty  feet  in  diameter;  the  arena  two  hun- 
dred and  twenty-five,  and  it  is  said  to  contam  fifteen  thou- 
sand spectators.  In  some  towns  where  there  is  no  regu- 
lar ampltitheatre,  tlie  prmcipal  square  was  converted  into 
a  temporary  one  for  the  purpose  ;  and  the  balconies  of 
the  difterent  stories  were  continued  across  the  ends  of 
the  streets  whicli  terminated  m  the  square. 

The  exliibition  commenced  witli  a  procession  round 
the  arena  or  square,  in  which  the  champions,  who  were 
to  attack  the  bull  either  on  foot  or  horseback,  first  made 
tlieir  appearance  ;  and  after  these  came  two  alguazils  on 
horseback,  dressed  in  wigs  and  black  robes.  They  ad- 
vance with  solemn  step  towards  the  president  of  the 
feast,  to  receive  his  order  to  begin.  The  signal  being 
given,  two  folding  doors  fly  open,  and  the  bull  rushes  fu- 
riously into  the  arena  ;  but  startled  at  the  sight  of  the 
multitude,  and  stunned  by  their  shouts  of  joy,  he  pauses, 
and  looks  round  as  iftosmgle  out  some  proper  object 
for  his  rage.  A  picadore,  dressed  m  the  old  Spanish 
garb,  advances  towards  him,  mounted  on  horseback,  and 
armed  with  a  long  and  heavy  lance.  The  two  antago- 
nists, as  they  approach,  survey  each  other  with  fixed  at- 
tention, alternately  stop  and  advance,  hesitating  apparent- 
ly which  of  them  should  begin  the  attack  ;  till  the  bull, 
roused  to  tlie  liighest  pitch  of  fury,  stoops  with  his  head, 
shuts  his  eyes,  and  rushes  with  impetuosity  on  his  adver- 
sary. His  courage  is  applauded  with  renewed  clamours 
of  joy  ;  which,  while  they  inflame  him  with  fiercer  rage, 
excite  a  kind  of  emulation  in  the  breast  of  his  antagonist. 
The  picadore,  fixing  himself  firmly  m  his  seat,  and  hold- 
ing his  lance  under  his  right  arm,  plunges  it  into  the  neck 
of  the  furious  animal,  and  thus  endeavours  to  push  him 
aside.  Maddened  with  the  pain,  the  bull  now  wreaks 
his  vengeance  on  the  uinocent  and  defenceless  horse 
which  bears  his  enemy,  and  generally  overturns  both  him 
and  his  rider.  This  is  the  most  nnimnt.cd,  but  to  a  stran- 
ger the  most  disgusting  part  of  the  combat.  The  pa- 
tience and  spirit  of  the  horses,  though  trvily  astonishing, 
are  of  little  avail  against  the  arnied  fury  of  the  bull. 
Sometimes  the  two  animals  rear  th.emsclves  together  on 
their  hind  legs,  pushing  against  each  other,  the  lance  of 
the  picadore  being  fixed  all  the  time  in  the  bull's  neck  : 
but  as  the  superior  weight  of  this  animal  always  prevails, 
the  horse  has  no  safety  but  in  flight,  nor  can  he  often 
escape  the  swiftness  of  his  pursuer.  The  same  bull  not 
unfrequcntly  gores  seven  or  eight  horses,  which  pre- 
sent, before  they  die,  a  spectacle,  no  less  wonderful,  than 
it  is  shocking.  With  llieir  entrails  lianging  to  the 
ground  from  tl  eir  lacerated  sides,  they  still  obey  the  hand 
of  their  rider,  directing  them  towards  the  bull,  from  which 
they  have  received  their  mortal  wound. 

When  the  picadore,  dismounted  by  his  furious  antago- 
nist, is  in  danger  of  being  torn  to  pieces,  the  chuloa,  or 
foot  con\balant3,  ijistantly  spring  to  his  rescue,  and  pro- 
voking the  animal  by  sliaking  before  him  little  banners, 
or  cloaks,  ofdifl'erent  colours,  allow  the  horseman  time 
to  retire.  Cut  in  saving  their  companion  they  expose 
themselves  to  ef|Ual  peril :  the  bull  pursues  them  with 
amazing  impetuosity ;  and  if  they  cannot  deceive  him  by 
dropijii.g  the  banner  which  they  hold  in  their  hand,  their 
only  rcviurce  in  to  leap  over  the  barrier  which  forms  the 
intcriorof  the. circle;  and  which,  though  six  feet  high,  is 
■sometimes  cleared  at  the  same  moment  by  the  torreador 


and  his  adversary.  As  soon  as  the  picadore  has  recover- 
ed himself,  and  has  mounted  a  fresh  horse,  he  again  pre- 
sents liimsclf  before  the  bull,  and  the  combat  is  renewed 
in  the  same  manner  as  before  ;  or  if  he  has  been  disabled 
by  his  wounds,  he  is  succeeded  by  another  champion, 
who,  approacliing  with  caution,  ar.d  dextrously  avoiding 
the  animal's  thrusts,  waits  an  opportunity  of  striking  an 
effectual  wound. 

At  length,  when  the  poor  animal  begins  to  stagger 
through  loss  of  blood,  and  its  rage  increases  as  its  strength 
is  diminished,  a  signal  is  given  for  the  horseman  to  re- 
tire, and  he  is  resigned  to  the  banderilleros,  or  foot  com- 
batants, who  torment  him  with  a  more  refined  species  of 
cruelty.  The  oflice  of  these  banderilleros  seems  to  re- 
quire much  greater  address  than  that  of  the  horseman. 
They  are  active  young  men,  generally  eight  in  number, 
each  armed  with  a  bundle  of  banderillas,  or  little  arrows, 
barbed  like  a  fish-hook,  and  ornamented  with  streamers 
of  stained  paper.  These  they  fix  in  the  neck  of  the 
bull,  never  attacking  him,  however,  from  behind,  but 
meeting  him  in  front.  By  the  pain  which  the  arrows  in- 
flict, his  fury  is  redoubled  ;  the  ampliitheatre  is  shaken 
by  his  roaring  ;  and  his  torture  is  rendered  more  acute 
by  his  vain  eflbrts  to  dislodge  the  weapons  which  gall 
him.  A  fine  opportunity  is  now  afforded  to  his  antago- 
nists for  displaying  their  activity  and  address.  When  he 
has  singled  out  one  object  of  vengeance,  and  is  preparing 
to  pierce  him  with  his  horns,  at  the  very  moment  when 
he  pauses  and  shuts  his  eyes,  his  opponent  fixes  his  ban- 
derillas and  escapes.  If  he  hesitates,  and  seems  afraid  to 
make  the  attack,  they  present  their  moleta,  or  little  ban- 
ner, which  they  always  carry  in  their  left  hand,  and  pro- 
voking him  to  push  at  that,  pass  by  him  in  security.  He 
frequently,  however,  turns  quick  upon  his  assailants,  and 
then  their  only  safety  is  in  flight.  To  amuse  him,  they 
let  fall  their  moleta,  on  Avhich  he  sometimes  spends  his 
fury,  trampling  it  under  his  feet ;  but  as  frequently  he 
keeps  his  eye  fixed  on  the  man  who  dropt  it,  and  piu'- 
sues  him  with  such  velocity,  that  he  has  scarcely  time 
to  leap  over  the  fence  before  he  is  overtaken  by  his  irri- 
tated pursuer,  w'hose  wrath,  on  these  occasions,  is 
deadly. 

Wlicn  he  has  endured  these  varied  torments,  till  he  is 
almost  exhausted,  the  president  gives  the  signal  for  his 
death,  which  is  announced  by  the  sound  of  drums  and 
trumpets.  This  is  by  far  the  most  interesting  part  of 
the  scene,  and  affords  a  subject  which  an  able  painter 
might  not  disdain  to  delineate.  The  matador  appears 
alone  in  the  circle,  holding  hi  one  hand  a  long  two- 
edged  sword,  in  the  other  a  kind  of  flag,  which  he  waves 
before  his  adversary.  The  animal  sometimes  remains 
immoveable,  pawning  the  ground,  lashing  his  sides  with 
his  tail,  and  seeming  to  meditate  vengeance.  His  an- 
tagonist advances  towards  him  with  extreme  caution, 
carefully  studying  his  character,  and  watching  all  his 
motions.  A  kind  of  awful  suspense  prevails  through- 
out the  assembly,  and  anxiety  is  painted  on  every  coun- 
tenance, till  the  matador  raises  his  sword,  and  aims  the 
fatal  blow.  If  he  succeed  in  penetrating  to  the  spinal 
marrow,  the  animal  instantly  falls,  and  loud  and  reiterated 
exclamations  celebrate  the  triumph  of  the  conqueror. 
JJut  if  the  bull  survives  the  blow,  he  instantly  becomes 
the  assailant ;  and  the  matador,  disconcerted  by  the 
hisses  and  murmurs  of  the  crowd,  is  not  always  able  to 
escape  from  his  fury.  It  is  recorded  of  a  matador, 
named  Pepillo,  who  was  uncommonly  active  and  cool, 
that  when  pursued  close  to  the  barrier,  at  the   instant 
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when  the  animal  had  closed  his  c-yes  to  lohs  liiin,  he  |)ui 
his  foot  l>i.lwc:cii  the  horns,  and  with  this  borrowed  mo- 
tion cleared  the  fence,  and  alighted  upon  ids  feet.  In 
his  eagerness  to  recover  his  character,  the  matador 
sometimes  rushes  on  with  a  headlong  fuiy,  which  makes 
the  spectators  trenil)le  for  his  safety.  liven  the  most 
experienced  and  active  matador  may  happen  to  fail  in 
reaching,  at  the  first  blow,  the  vital  part.  Costillario, 
whose  (Icxterily  is  still  celebrated  in  Spain,  one  day 
missed  his  aim,  and  the  liull  received  him  on  his  horns, 
and  tossed  him  twice  before  In-  touhl  be  delivered.  He 
was  not  much  hurt;  but  his  honour  had  received  a  stain, 
till  on  measuring  the  horns  after  the  animal  was  slain, 
he  showed  the  spectators  that  the  liorn  by  which  he  had 
sufifered  was  two  inches  longer  than  the  other;  and  upon 
this  discovery,  the  murmurs  and  hisses  which  his  fail- 
ure had  occasioned,  were  succeeded  by  tumults  of  ap- 
plause. 

When  the  poor  victim  has  fallen  at  the  feet  of  the  ma- 
tador, the  trumpet  sounds,  and  three  mules  drag  him  off 
the  stage  to  make  way  for  his  successor.  These  bar- 
barous spectacles  were  exhibited  every  week  during 
summer,  and  IVequently  twice  in  the  week  ;  and  on  eve- 
ry day  of  entertainment,  six  bulls  were  sacrificed  m  the 
morning,  and  twelve  in  the  eveiiin;^.  The  combatants  of 
each  were  announced  in  previous  advertisements,  as 
among  us  tlic  diflercnt  perfomiers  in  a  play.  The  three 
last  of  the  bulls  to  be  slain  were  exclusively  left  to  the 
matador,  who  employed  all  his  skill  to  vary  the  pleasures 
of  the  spectators.  The  last  bull  was  particularly  de- 
voted to  the  entertainment  of  the  crowd,  and  his  tor- 
ments were  greater  tiian  those  of  any  of  his  predeces- 
sors. The  points  of  his  horns  were  covered  with  a 
round  case  ;  he  is  then  called  embotado;  and  in  this  state 
he  loses  the  power  of  lacerating  his  tormentors.  The 
spectators  then  rush  in  crowds  to  the  arena ;  and  each 
exercises  his  ingenuity  in  torturing  the  poor  animal, 
which,  notwithstanding  the  sheathes  on  his  horns,  makes 
them  sometimes  expiate  their  cruelties  by  violent  contu- 
sions. To  a  stranger,  the  apparently  uniform  barbarity 
of  these  scenes  becomes  extremely  disgusting  ;  but  con- 
noisseurs, who  have  studied  the  characters  of  the  bulls, 
as  well  as  the  different  methods  of  alluring,  deceiving, 
and  tormentuig  them,  find  no  one  combat  exactly  similar 
to  another,  and  pity  ignorant  and  superficial  observers, 
who  cannot  distinguish  their  variety. 

It  sometimes  happens  that  the  bulls,  either  destitute 
of  spirit,  or  startled  at  the  view  of  so  many  human  be- 
ings, decline  the  combat,  and  fly  from  their  persecutors 
around  the  arena.  Murmurs  and  hissings  then  resound 
througliout  the  theatre  ;  and  the  unhappy  animal,  regard- 
ed as  a  common  enemy,  is  loaded  with  blows  and  exa- 
crations  by  all  witliin  wiiose  reach  he  passes.  If  all 
their  teazing  cannot  provoke  him  to  rage,  there  is  a  ge- 
neral cry  of  los  /lerros,  hs  /lerros,  "  the  dogs,  the  dogs." 
Large  bull  dogs,  even  fieicer  than  those  of  England,  are 
then  let  loose  upon  liim ;  and  seizing  him  by  the  neck, 
the  ears,  or  tlie  nostrils,  pin  him  to  the  ground,  till  the 
matador  kills  him  .by  striking  a  small  dagger  into  his 
spine. 

The  expense  of  these  bull-fights  is  enormous,  but  is 
well  compensated  by  the  profits  which  they  return. 
From  documents  of  the  first  authoiity,  Mr  Townshcnd 
has  calculated  the  daily  expense  of  these  savage  exhibi- 
tions at  336/.  sterling ;  and  the  daily  receipts  which  they 
bring  at  700/.  After  deducting  the  salaries  of  the  dif- 
ferent conibataiUs,  the  balance  was  bestowed  to  charita- 


ble or  pious  institutions  :  at  Madrid,  it  formed  the  prin- 
cipal fund  foi'  the  support  of  the  general  hospital. 

The  passion  of  the  Spaniards  for  this  horrid  amuse- 
ment was  altogether  astonishing.  Every  where,  even  in 
the  smallest  villages,  there  weie  places  appropriated  to 
the  purpose  ;  and  when  a  bull-fight  was  announced,  it  ex- 
cited a  more  lively  joy  than  would  probably  have  been 
occasioned  by  the  greatest  natioiial  benefit.  The  sho)), 
the  work-room,  the  plough,  every  dom<'stic  and  public 
occupation  was  deserted  for  the  ampiiithcatre  :  people  of 
all-raidis  and  conditions  were  e(|ually  eager  for  the  show, 
and  every  countenance  was  animated  with  joyful  expecta- 
tion. Even  the  ladies  were  not  exempted  from  the  ge- 
neral enthusiasm  :  they  discussed  the  different  merits  of 
the  picadors,  toreadors,  and  matadors,  with  as  much 
keenness  as  our  ladies  would  the  gracefulness  of  a  dancer, 
or  the  talents  of  a  comedian  ;  and  feasted  with  scenes  of 
blood  those  eyes,  which  were  intended  to  be  exercised 
only  in  softer  cruelties.  The  combatants  themselves  na- 
tui-ally  entertained  a  high  idea  of  the  excellency  of  their 
art,  and  were  as  vain  of  their  triumphs  over  their  bnite 
antagonist,  as  a  general  could  be  of  the  most  splendid 
victories  over  a  foreign  enemy.  Attempts  were  even 
inailu  to  rofluoc  tl>i-ir  important  art  to  a  science  ;  and  one 
of  their  latest  and  most  celebrated  champions  obliged  his 
counti-ymen  with  a  book  upon  the  subject. 

In  vindication  of  this  barbarous  amusement,  it  has  been 
alleged,  that  it  had  a  powerful  tendency  to  preserve  the 
energy  of  the  national  character ;  and  could  energy  be 
identified  with  ferocity,  perhaps  this  defence  might  be  so 
far  admitted.  Like  the  combats  of  gladiators,  this  amuse- 
ment probably  owed  its  origin  to  the  warlike  spirit  of  its 
inventors  ;  and,  if  the  bulls,  instead  of  being  encountered 
by  hirelings,  were  combated  by  any  champion  who  chose 
to  display  his  prowess,  vafour  and  intrepidity  might  thus 
be  rendered,  tiirough  the  influence  of  emulation,  the  cha- 
racteristic qualities  of  the  community.  But  the  cool  sur- 
vey of  deeds  of  cruelty,  without  any  sense  of  personal 
danger,  or  any  excitement  of  the  active  powers,  may  in- 
deed harden  the  heart,  and  repress  all  the  generous  feel- 
ings of  our  nature,  but  can  never  induce  habits  of  forti- 
tude and  resolution  :  they  may  render  us  ferocious,  but 
will  never  render  us  brave.  The  Roman  amphitheatres 
were  never  frequented  with  greater  enthusiasm,  nor 
were  their  arenas  ever  drenched  more  profusely  with 
blood,  than  v/hen  that  degenerate  people  tix-mbled  at  the 
slightest  alarm  of  a  foreign  enemy,  while  their  savage 
dispositions  were  displayed  in  plots,  assassinations,  and 
civil  turmoils  :  and,  whatever  compliments  polite  tra- 
vellers have  been  disposed  to  pay  to  the  softness  and  ele- 
gance of  Spanish  manners,  it  is  impossible  to  forget  how 
much  the  Spaniards  are  addicted  to  th  •  use  of  tiie  stiletto : 
it  is  impossible  not  to  trace,  in  their  enthusiasm  for  bull- 
fighting, the  same  cruel  but  dastardly  temper,  which  de- 
lighted in  the  tortures  of  the  mild  and  defenceless  na- 
tives of  America. 

Formerly,  bull-fights  formed  part  of  the  entertain- 
ments which  the  court  gave  at  certain  times  for  the 
amusement  of  tl-.e  populace.  On  these  occasions»the 
king  and  his  family  honoured  the  spectacle  with  meir 
presence.  His  militaiy  household  presided  to  keep  order ; 
his  halberdiers  formed  the  inner  circle  of  the  theatre,  and 
their  long  weapons  were  tlie  only  barrier  they  opposed 
to  the  assaults  of  the  bull.  .\.  more  enlightened  policy 
induced  the  Spanish  government  to  suppress,  a  few  years 
ago,  this  kind  of  amusement,  which  was  productive  only 
of  evil ;  which  suspended  the  exertions  of  regular  indus- 
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try,  and  tended  to  "  destroy  the  two  species  of  animals 
iTiost  useful  to  man,  the  horse  and  the  ox,  in  a  country 
where  the  latter  is  not  plentiful,  and  where  the  better 
kinds  of  the  former  begin  to  p;row  very  scarce."  See 
Burgoanne's  Present  State  qfS/iain,  vol.  ii.  p.  148 — 1 64  ; 
Twiss's  Traveln  i?i  Sfiain,  p.  287 — 299  ;  Towiishend's 
Journey  through  S/iain,  yo\.  i.  p.  342,  Sec. ;  and  Laborde's 
View  of  S/iain,  vol.  v.  p.  328.  (/t) 

BULLIALDUS,  Bouillaud,  or  rather  Boulliaud, 
IsMAEL,  a  celebrated  French  astronomer,  was  born  at 
Loudun,  in  the  department  of  Vienne,  on  the  28th  Sep- 
tember 1605.  After  having,  gone  through  a  course  cf 
philosophy  at  Paris,  and  a  course  of  civil  law  at  Poitiers, 
he  travelled  into  Holland,  Italy,  Germany,  Poland,  and 
the  Levant,  and  established  a  correspondence  with  the 
most  distinguished  philophers  of  the  times.  The  atten- 
tion which  he  had  paid  to  mathematics,  civil  law,  theolo- 
gy, and  sacred  and  prophane  history,  obtained  for  him  the 
reputation  of  an  universal  genius — a  title  by  no  means  ill 
applied,  when  we  consider  the  great  variety  of  subjects 
upon  which  he  wrote.  Although  BuUialdus  was  born 
and  educated  in  the  Protestant  faith,  he  became  a  Catho- 
lic priest  in  the  year  16,39,  at  the  age  of  27.  After  an 
active  life,  during  which  he  made  niimermm  astronomi- 
cal observations,  he  retired  to  the  abbey  of  St  Victor  at 
Paris,  in  1689  ;  and  he  died  there  on  the  25th  November 
1694,  in  the  89th  year  of  Ids  age. 

In  the  year  1638,  BuUialdus  published  at  Amsterdam 
an  astronomical  dissertation,  entitled,  Philolaus,  sive  de 
vero  sistemate  tnundi.  This  work  was  republished  in 
1645,  under  the  title  of  Astronomia  Philolaica — a  work 
founded  on  the  hyothesesof  the  earth's  motion  round  the 
sun.  In  this  valuable  work,  which  obtained  a  high  repu- 
tation for  its  author,  BuUialdus  shews,  tliat  the  inequali- 
ties of  the  planets  may  be  represented,  by  supposing  them 
to  move  uniformly  in  an  ellipse  round  one  of  its  foci,  and 
that  the  calculation  of  these  is  very  simple,  by  imagining 
a  circle  and  an  epicycle,  in  place  of  the  elliptical  orbit. 
Our  countryman.  Set!  Ward,  Bishop  of  Salisbury,  pub- 
lished, in  1656,  his  jistronomia  Geometrica,  in  which  he 
has  given  a  very  simple  method  of  calculating  the  equa- 
tion of  a  planet  in  an  elliptical  orbit.  Hence,  the  elliptic 
hypothesis  which  we  owe  to  BuUialdus,  has  been  called 
Ward's  hypothesis."  Dr  Ward  supposed,  that  the  mo- 
tion of  each  planet  is  so  tempered  about  tlic  focus  in 
which  the  sun  is  not  placed,  as  to  form  at  it  angles  pro- 
portional to  the  times ;  while  BuUialdus  makes  every 
planet  move  in  an  ellipse,  formed  by  the  section  of  a  cone, 
whose  axis  passes  through  one  of  the  foci  of  the  ellipse, 


and  makes  the  motion  of  the  planet  about  the  cone,  ani 
in  circles  parallel  to  the  base  of  the  cone,  to  be  equal. 
Hence  he  supposes,  what  is  just  the  hypothesis  of  Ward., 
that  the  angles  at  the  focus  in  which  the  sun  is  not,  art- 
proportional  to  the  times.  Dr  Ward  has  pointed  thi.s 
out  in  his  work,  entitled.  In  Ismaeli  Bullialdi  Astronomx 
Inquisitio,  1653;  and  has  also  mentioned  several  mis- 
takes of  our  author.  These  mistakes,  BuUialdus  has 
very  ingenuously  confessed,  in  his  reply  to  the  learned 
Bishop,  entitled,  Astronojniis  Philolaica  fundamenta  cla- 
rius  exfdicata  et  asserta  adversus  Zethi  Wardi  imfiugna' 
tionem  ;  but  he  has,  at  the  same  time,  pointed  out  a  very 
ingenious  correction  of  the  elliptic  hypothesis.  "  This 
correction,"  says  Dr  David  Gregory,  "is  well  enough, 
if  it  be  taken  only  for  a  correction  of  the  approximation 
to  the  true  system,  as  it  ought  to  be  ;  because,  by  it,  the 
coequated  anomaly  at  length  might  be  found  from  the 
mean,  a/irwri,  and,  at  the  same  time,  the  calculation  sa- 
tisfy observation,  which  no  one  had  done  before  him, 
(according  to  Mercator's  judgment)  in  the  elliptic  hypo- 
thesis. But  when  BuUialdus  puts  it  upon  us  as  the  true 
and  genuine  system,  and  derives  the  physical  causes  of 
it,  after  Ids  manner,  from  the  cone,  he  not  only  leaves  the 
foundations  of  his  Philolaic  astronomy  unexplained,  but 
disputes  as  if  tliere  were  no  physical  foundations  of  as- 
tronomy at  all." 

In  1638,  BuUialdus  published  a  work,  entitled,  De 
JVatura  Lucis.  In  1644,  he  published  his  translation  of 
Theo,  the  Platonist  of  Smyrna.  His  treatise  De  lAncis 
Sfiiratibiis  Exercitatio  Geometrica  et  Astronomica,  ap- 
peared at  Paris  in  1657.  In  1653,  he  pulished  a  treatise 
of  Ptolemy's  De  judicayidifacultate.  In  1666  appeared 
h'li  Monit a  duo  ad  aatronomos  j  ftrimum  de  Stella  Ccti, 
atterum  de  J^ebulosa  in  Ayidromede  cinguli  fiarte  borea, 
ante  biennium  iterum  orta.  He  supposes  that  the  change- 
able star  in  the  Whale  has  a  part  of  its  surface  obscure, 
and  a  rotatory  motion  about  its  axis  :  the  best  hypothesis 
which  has  yet  been  employed  to  explain  these  singular 
phenomana.  In  1682,  he  published  his  Opus  JVovum  ad 
Arithmeticam  injinitorum,  fol.  Paris.  BuUialdus  wrote 
also  some  pieces  concerning  ecclesiastical  rights  ;  and 
he  published  the  History  of  Ducas  in  the  original  Greek, 
with  a  latin  version,  and  notes.  It  was  printed  at  the 
Louvre  in  1649.  The  manuscripts  of  BuUialdus  were 
preserved  in  the  king's  library,  apd  there  was  also  a  copy 
of  them  in  the  depot  of  the  Marine.  See  Perrault's 
Hommes  Jllustres,  Pitvis,  1697;  Niccron  Metnoires  des 
Hommes  Illustres  ;  and  the  Journal  des  Sjavans,  Feb. 
7,  1675.    (o) 


BULLION. 


The  question  that  has  of  late  engaged  so  large  a  portion 
of  public  solicitude,  will  lead  to  a  division  of  this  article 
into  two  parts  of  VC17  unef[ual  extent:  the  first  treating 
literally  of  Uullioni—ihc  second  of  the  Bullion  contro- 
versy. The  latter  is  entitled  to  a  jjlace  in  a  permanent 
work,  both  from  its  present  importance,  and  from  its 
probable  connection  with  future  improvements  in  the 
state  of  our  money  system.  It  is  justly  remarked,  that 
ameliorations  of  the  most  obvious  character,  in  general, 
•  scape  ;itUiitiori   until  forced  on  mankind  by  necessity. 


The  rapid  fall  in  the  value  of  money  since  1793,  and 
more  particidarly  within  these  three  or  four  years,  "ap- 
pears to  us  calculated  to  rouse  the  attention  of  the  pub- 
lic to  the  adoption  of  a  different  standard,  in  the  adjust- 
ment of  contracts  of  long  duration.  It  is  long  since  Dr 
Smith  told  us,  that  money,  as  a  measure  of  value,  was 
chiefly  useful  from  year  to  year;  and,  in  this  northern 
part  of  the  kingdom,  we  have  recently  seen,  in  the  case 
of  the  cleiical  stipends,  the  enactment  of  an  optional  re- 
ference to  the  current  i)riccs  of  corn.     Much  time  may 


•  Albert  Ciirtiua  is  supposed  by  some  to  have  first  suggested  the  clliptic.il  hypothesis 
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tlapsc  before  the  adoption  of  a  correspondent  imiIc  in  the 
other  iniportanl  uansactions  which  call  for  it, — the  pre- 
sent season  of  war  and  political  agitation  l)einii;  hij;hly  un- 
favoural)lc  to  discuHsions  which  demand  so  niiicli  length 
of  deliberation;  but  it  is  always  one  advance  towards  im- 
provement, to  ascertain  the  origin  of  past  errors.  With 
this  view,  an  cn(|niry  into  the  causes  of  the  late  rise  in 
the  price  of  bullion,  may  be  made  the  channel  of  consi- 
derable instruction  to  us. 

1.  Bullion  may  be  defined,  "  Gold  or  silver  in  an  un- 
coiiuxl  and  mnvrouj;;ht  state."  Though  the  quality  of 
bullion  ill  our  markets  is  understood  to  be  of  the  British 
standard,  the  word  bullion  is  of  general  import,  and  may 
be  applied  to  gold  and  silver,  with  whatever  mixture  of 
alloy.  It  signifies  also  these  metals  in  their  unalloyed 
or  virgin  state  ;  though  they  arc,  in  that  case,  so  soft  as 
to  be  little  fitted  to  receive  any  pcrnianent  shape,  and  of 
course  arc  seldom  exposed  to  sale.  Our  laws,  which 
prohibit  strictly  the  export  of  British  coin,  lay  no  re- 
straint on  the  traffic  in  foreign  coin  or  bullion.  After 
oath  has  been  made  before  the  magistrates,  that  the 
specie  in  c|iiestion  has  not  been  obtained  from  the  melt- 
ing of  British  coin,  the  export  may  freely  take  place. 
Gold  being  with  us  the  standard  metal,  the  word  bullion, 
when  used  by  itself,  is  understood  of  gold  bullion.  The 
propoitions  in  a  pomul  of  gold  of  the  British  standard, 
are  11  oz.  2  dwt.  pure  metal,  and  18  dwt.  alloy.  The 
standard  weight  of  our  guinea  is  5  dwt.  9^  grains ;  but 
the  more  ordinary  weight,  after  a  coinage  has  been  in 
wear,  is  5  dwt.  8  grains.  A  guinea  below  5  dw  t.  8  grains 
is  no  longer  a  legal  tender,  nor  is  there  any  penalty  in 
melting  and  using  it  for  the  purposes  of  manufacture.  It 
cannot,  however,  be  exported.  The  standard  price  of 
gold  is  3/.  17s.  lOJd.  an  oz. ;  the  standard  price  of  sil- 
ver is  5s.  2d.  an  oz.  The  relative  value  of  gold  to  silver 
is  somewht  different  in  different  currencies.  In  ours  it 
is  (according  to  Dr  Kelly")  as  15J4  to  1  ;  in  Paris  I5.j\  to 
I,  which  is  very  nearly  the  same  ;  in  the  United  States 
it  is  about  15  to  I  ;  in  Hamburgh  14.7,  and  in  Amster- 
dam 14.8  to  I. 

Until  a  century  ago,  silver  was  the  standard  metal  in 
our  currency,  as  it  still  is  in  the  currencies  of  Holland 
and  Hamburgh.  Since  1717,  gold  has  been  our  standard. 
Gold  bullion  hi  our  markets  was,  during  many  years,  at 
,\  very  slight  variation  from  the  coinage  price,  with  the 
exception  of  an  interval  previous  to  the  great  recoinage 
in  1773,  when  the  worn  and  degraded  state  of  our  guineas 
made  uncoined  gold  comparatively  high.  It  rose,  how- 
ever, no  higher  than  4/.  or  4/.  Is.  per  oz.,  and  fell  to  its 
proper  level  as  soon  as  our  coin  was  renewed.  But  in 
silver  it  has  unluckily  happened,  dining  more  than  a  cen- 
tury, that  the  market  price  has  exceeded  the  coinage 
value  of  5s.  '2(1.  an  oz.  Hence  a  powerful  temptation  to 
melt  the  coin  ;  and  hence  the  cause  of  the  sudden  dis- 
appearance of  the  expensive  coinage  executed  in  king 
William's  reign. 

India  and  China,  which  used  for  ages  to  receive  large 
supplies  of  silver  from  Europe,  have  of  late  years  drawn 
them  direct  from  America  ;  one  result,  among  others,  of 
the  extended  traffic  of  the  United  States.  It  happens 
indeed,  oddly  enough,  that  in  consequence  of  the  high 
price  of  bullion  in  England,  our  mint  is  now  at  work  on 
silver  imported  from  Bengal.  The  partial  diminution 
which  has  taken  place  in  the  present  age,  in  the  relative 
value  of  silver  to  gold,  is  to  be  accounted  for  by  the  dif- 
ference in  the  quantities  respectively  produced  at  the 
American  mines,  where  gold  has  hardly  kept  up  its  for- 
VoL.  V.     Past  I. 


nier  amount,  {Evidence,  Hultion  Committet,  p.  129,)  the 
supply  of  silver  has  been  nearly  doubled.     Mexico  is  vu 
this,  as  in   other    respects,    by  far    the    foremost   of  the 
Spanish  colonics,  the  yearly  produce  of  her  silver  mints 
appearing  now  to  amount  to  nearly  five  millions  sterling. 
The  collective  produce  of  the  rest  of  Spanish  America 
in   silver  and  gold,   may  be   estimated  at  three  millions 
more.     Adding  to  these   somewhat  less  than  a  million 
sterling  for  the  produce  of  Portuguese  Amciica  in  both 
metah,  and  somewhat  more  than  another  million  for  the 
mines  of  our  own  hemisphere,  we  make  a  total  of  ten 
millions  sterling  annually,  added  to  the  stock  of  the  pre- 
cious metals  throughout  the  world.     When  we  thus  find 
that   the    produce  of  the   mines  of  the  old  world  form  a 
tenth  part   only  of  those  of  the    new,  we  need    hardly 
wonder  at  the  rapid  decrease  in  the  value  of  the  precious 
metals  which  took  place  throughout  Europe  in  the  six- 
teenth century,  the  tinic  when   the    Spanish   American 
mines  began  to  be  eflectually  w  rought.  A  much  greater 
fall  would  have  ensued,  had  not  the  extended  commerce 
to  India  and  China  opened,  chiefly  through  the  medium 
of  the  Dutch,   a  wide  vent  for  these  metallic    treasures. 
It  appears,  fi'om  tables  in   the  jljijtendix  tn  the  Bullion 
Rejiort,  p.  185,  that  the  relative  weight  of  gold  annually 
produced  is  to  that  of  silver  as  one  to  fifty-two  ;  its  rela- 
tive value  as  one  to  three  and  a  half.     Spain  being  the 
country  in  Europe  which  is  supposed  to  feel  the  effect  of 
depreciation  in  the  first  instance,  the   state  of  her  corn 
markets  becomes  an   object   of  consideration.     In   ob- 
serving the  course  of  prices  in  tliem  during  the  century 
from    1675    to    1765,  we  find  very  little  appearance  of 
enhancement;  a  circumstance  which  serves  to  confirm 
Dr.  Smith's  opinion,  that  during  that  period  there  was  no 
material  rise  in  the  money  price  of  commodities,  while, 
on  coming  to  a  later  epoch,  from  1765  to  1787,  tlie  en- 
hancement that  took  place  in  the  Spanish  corn  markets, 
{.4pfie7idix  to  Bullion  Refiort,  p.  183,)   will   be   found  to 
bear  a  close  resemblance  to  what  happened  in  our  own. 

II.  We  now  come  to  the  second  division  of  our  article, 
we  mean  the  question  that  is  still  pending,  in  regard  to 
the  resumption  of  cash  payments  by  the  Bank  of  Eng- 
land. We  may  look  back  to  the  history  of  parliamentary 
proceedings  for  ages,  without  being  enabled  to  find  a 
topic  which  has  excited  a  larger  share  of  public  interest, 
or  more  ample  contributions  of  individual  exertion,  both 
in  and  out  of  parliament ;  contributions  creditable,  on 
the  whole,  to  their  authors,  though  often  marked  by  tlie_ 
erroneous  conclusions  inseparable  from  the  application  of 
a  limited  experience  to  the  discussion  of  a  w  idc  and  com- 
plicated subject. 

Among  the  vai  ious  inconveniences  produced  by  our 
eager  participation  in  the  war  of  the  French  Revolution, 
one  of  the  most  considerable  was  the  overthrow  of  our 
exchanges.  That  this  was  not  immediately  perceptible 
in  1793,  must  have  been  owing  to  the  circumstance  of 
our  aid  consisting  not  in  money  but  in  troops,  and  to  th{- 
large  proportion  of  military  stores  transported  from  Eng- 
land. Next  summer,  the  commencement  of  the  Prus- 
sian subsidy  caused  a  temporary  depression  of  the  ex- 
change, which  ceased  to  exist  as  soon  as  it  became 
known,  that  the  infidelity  of  that  power  to  its  engage- 
ments would  lead  to  a  suspension  of  our  rcminances. 
Besides,  Holland  and  all  the  north  of  Germany  being 
open  to  our  merchants  during  1794,  the  coimteracting 
power  of  commerce  had  fvill  play  in  affording  a  corrective 
to  those  encroachments  which  public  cxpenccs  abroad 
never  fail  to  make  in  the  natural  level  of  exchange.  But 
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in  1795,  the  case  became  very  difterent.  Our  troops 
had  been  withdraisTi,  and  our  contribution  to  the  conti- 
nental struggle  consisted  wholly  in  money.  Holland 
was  no  longer  open  to  our  commerce,  and,  what  was 
unfortunately  of  much  more  consequence,  a  deficiency 
'n  our  harvest  forced  us  to  make  larger  importations  of 
"om  from  the  north  of  Europe.  The  balance  of  com- 
mercial payments  came  thus  to  be  added  to  the  balance 
of  political  payments,  and  their  conjunct  effect  was,  a 
considerable  reduction  of  the  exchange.  Of  the  distress- 
ing consequences  of  this  state  of  things,  both  to  ouf 
riierchants  and  to  government,  those  only  can  judge  who 
knew  the  pecuniary  straits  of  1795  and  1796,  or  who 
liavc  read,  in  the  reports  of  our  parliamentary  commit- 
tees, the  anxious  conferences  and  correspondence  be- 
tween Mr  Pitt  and  the  Bank  directors.  It  was  then 
(Xovember  1795)  tliat  the  directors  declared  that  gold 
had  risen  in  the  market  eight  per  cent,  above  its  coinage 
value,  and  that  Mr  Pitt  found  it  necessary  to  make  a 
promise  (which  has  since  been  much  talked  about)  of 
enteriiig  into  no  political  engagement  likely  to  affect  the 
state  of  our  circulating  medium,  without  a  previous 
communication  to  the  bank  directors.  This  expression 
on  the  part  of  the  minister,  wliich  has  since  been  urged 
as  an  evidence  of  the  undue  influence  of  the  bank,  is 
merely  an  example  of  the  difficulties  in  which  govern- 
ments involve  themselves,  by  aiming  at  exertions  be- 
yond their  means.  Gladly  would  the  bank  have  been 
relieved  IVom  that  connection  with  government  which 
led  to  such  conferences,  but  ministers  were  sanguhie  in 
the  cause  of  Austria,  and  repeated  one  demand  on  the 
bank  after  another,  with  all  the  confidence  which  marks 
the  feelings  of  men  unacquainted  with  the  practice  of 
business,  and  the  limited  resources  of  commercial  esta- 
blishments. A  better  harvest  in  1796  had  delivered  us 
from  one  source  of  embarrassment,  and  was  restoring  the 
exchange  ;  but,  towards  the  end  of  the  year,  the  threat- 
ened invasion  from  France  created  an  alarm  which  more 
than  counterbalanced  this  partial  relief. 

The  failure  of  some  country  banks  having  unluckily 
taken  place  at  this  critical  period,  a  run  on  other  country 
banks,  and  a  drain  of  gold  from  the  bank  of  England,  was 
the  consequence.  It  was  in  vain  that  the  directors  re- 
sorted to  the  expedient  which,  in  ordinary  times,  they 
had  always  found  to  answer, — a  reduction  of  tlie  quantity 
of  their  notes.  The  evil  was  of  a  new  and  peculiar  kind, 
and  the  tlrain  continued  to  go  on.  At  last,  after  dimi- 
i.ishing  their  circulation  to  nearly  eight  millions  and  a 
half,  the  directors,  finding  their  demand  for  cash  una- 
bated, communicated  to  ministers  the  exhausted  state  of 
their  coffers  ;  and  the  consequence  was,  an  injunction 
from  the  privy  council  to  suspend  all  further  payments 
in  specie.  This  suspension  was  first  notified  to  the  pub- 
lic on  Monday,  27th  February,  accompanied  with  an 
intimation,  that  "  the  general  conccnis  of  the  bank  were 
in  the  most  aflluent  and  prosperous  situation,  and  that  the 
directors  meant  to  continue  thtir  usual  discounts,  paying 
the  amount  in  bank  notes."  And  here  it  is  importatil  to 
remark,  by  wi:at  gradual  steps  innovations,  at  first  tem- 
porary, became  incorporated  into  our  permanent  policy. 
The  suspension  of  cash  payments  appears  to  have  been 
intended  at  first  for  a  few  weeks  only  ;  it  was  next  pro- 
longed to  the  end  of  the  current  session  of  parliament, 
and  afterward,  to  a  short  time  subsccpient  to  the  opening 
of  the  succeeding  session.  Nor  were  the  means  of  re- 
suming cash  payments  wanting  at  the  last  of  tliesc  pe- 
riods.   Com  had  become   pkutiful  among  ~n&  ;  and  the 


rapid  successes  of  lionaparte  had  at  that  time,  as  well 
as  afterwards,  cut  short  the  projected  duration  of  our 
continental  subsidies.  These  circumstances,  co-operat- 
ing with  the  effect  of  a  contracted  currency  (a  cause 
which  we  shall  more  fully  explain  under  the  head  Ex- 
change), produced  a  great  rise  in  the  exchange  between 
England  and  the  Continent.  Specie  flowed  in  on  us  ex- 
actly as  it  has  lately  gone  out ;  and  an  opportimity  was 
afforded  to  the  bank  directors  to  accumulate  such  a  quan- 
tity of  bullion  as  might  enable  them  to  fulfil  their  en- 
gagements to  the  public.  A  resolution  was  accordingly 
taken,  at  a  court  of  directors,  on  26th  October,  1797,  to 
the  effect  that  they  were  able  to  issue  specie  in  any  man- 
ner that  might  be  deemed  necessary  for  the  accommo- 
dation of  the  public,  if  the  political  circumstances  of  the 
country  do  not  render  it  inexpedient ;  but  the  directors, 
deeming  it  foreign  to  their  province  to  judge  of  these 
points,  wish  to  submit  to  the  wisdom  of  parliament, 
whether,  as  it  has  been  once  judged  proper  to  lay  a  re- 
striction on  the  payments  of  the  bank  in  cash,  it  may  or 
may  not  be  prudent  to  continue  the  same.  A  parliamen- 
tary committee  being  again  appointed  to  report  on  the 
state  of  the  bank,  and  finding  tliat  no  inconvenience  had 
resulted  from  the  suspension  of  cash  payments,  declared 
tliat,  in  consideration  of  political  circumstances,  particu- 
larly the  avowed  intention  of  the  enemy  to  injure  our 
credit,  "  they  were  led  to  think  it  expedient  to  conthme 
the  restriction  now  subsisting." 

The  suspension  of  cash  payments  was  now  considered 
our  settled  policy  for  the  remahider  of  the  war.  The 
year  1798  was  as  prosperous  as  it  is  reasonable  to  expect 
that  a  year  of  war  can  be  :  we  had  a  favourable  season  at 
home,  and  exemption  from  the  burden  of  subsidies 
abroad.  Our  naval  operations  were  eminently  successful, 
and  our  merchant  convoys  arrived  in  safety  from  both 
east  and  west.  Bank  notes  were  in  perfect  credit ;  and, 
confidence  being  restored  among  commercial  men,  mo- 
ney, as  always  happens  in  such  a  case,  became  more 
rapid  in  circulation,  and  comparatively  plentiful.  But 
the  succeeding  year  presented  a  very  different  spectacle  ; 
Our  government,  encouraged  by  the  accession  of  Rus- 
sia, and  in  no  small  degree  by  our  financial  prosperity, 
to  call  forth  anew  the  power  of  the  Contuient  against 
France,  engaged  both  for  the  payment  of  large  subsi- 
dies, and  for  the  maintenance  of  a  powerful  army  in  Hol- 
land. No  sooner  was  the  formation  of  this  second  coali- 
tion known,  than  the  continental  exchange  began  to  bear 
the  marks  of  sudden  declension;  and,  as  in  1795,  it 
most  unfortunately  happened,  that  the  evils  of  scarcity 
were  added  to  the  pressure  of  foreign  expenditure.  A 
season,  at  first  promising,  became  extrcn\ely  unproduc- 
tive from  continued  rain,  and  reduced  us  to  seek  a  sup- 
ply from  the  north  of  Europe,  the  quarter  to  which  wc 
had  already  become  largely  indebted  for  military  aid. 
The  burden  of  subsidies  was  not  of  very  long  duration  ; 
the  caprice  of  Paul,  and  the  vigour  of  Bonaparte,  con- 
curring to  the  same  end  ; — producing,  in  the  first  place, 
a  diminution  in  the  amount  of  our  payments,  and  soon 
after  bringing  them  to  a  close  by  a  continental  pacifica- 
tion. But  the  visitation  of  a  deficient  harvest  took  place, 
for  the  third  lime,  in  1800, — a  calamity  which  raised  the 
price  of  corn,  during  that  and  next  year,  to  an  unexam- 
pled height.  The  average  price  of  wheat  during  these 
two  years  was  nearly  6/.  a  quarter  ;  and  it  has  been  de- 
clared in  evidence,  before  a  parliamentary  committee, 
that  the  demand  for  foreign  corn,  before  it  came  to  a  close 
in  1802,  cost  litis  country  no  less  than  fifteen  millions 
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btcrlini*.  Here,  then,  was  a  season  of  severe  trial  for 
our  paper  c\irrcncy  ;  and  it  was  in  tlic  year  1 800,  that 
an  ohservin)^  eye  could  Hi'sl  perceive  the  eflctts  conse- 
quent on  the  irrc^ulurily  intiodnced  into  our  system  by 
the  suhpcnsion  of  the  convertibility  of  our  paper  into 
cash.  The  mode  in  which  it  took,  place  was  this :  The 
fall  of  the  continental  exchange  in  179y,  led,  as  it  always 
docs,  to  the  orcurreix  c  of  mercantile  failures  ;  hence 
scarcity  of  money,  arisinj;  partly  from  actual  exportation, 
but  much  more  from  thai  obstructed  circulation  at  homii 
which  never  fails  to  follow  a  want  of  confidence  amoni^ 
persons  in  trade.  The  mercantile  distress  of  the  autumn 
of  this  year  will  be  lonp;  remembered  by  those  who  were 
then  in  business  in  London.  In  this  scene  of  dis<iuieiudc 
and  embarrassment,  the  eyes  of  the  merchant  were  fixed 
on  the  hank.  An  cnlarfjement  of  discounts  was  called 
for,  on  account  both  of  tlie  direct  aid  resultint;  from  an 
increase  of  our cmrcncy,  and  the  still  more  considerable 
relief  which  wouhl  arise  from  an  example  of  confidence 
aflbrdcd  by  the  bank,  the  reputed  centre  of  mercantile 
information.  The  directors,  had  they  been  liable  to  pay 
in  specie,  woiild  have  felt  the  necessity  of  refusing  all 
applications  for  an  extended  issue,  and  even  of  contract- 
ing their  current  circulation.  The  unfavourable  ex- 
ohaiige  would  have  produced  a  run  on  them  for  guineas, 
which  roidd  have  been  counteracted  only  by  raising  the 
value  of  their  paper,  or,  in  other  words,  by  contracting 
its  amount.  But,  exempted  as  they  were  from  such  ap- 
prehensions, they  deemed  themselves  at  liberty  to  keep 
ttic  state  of  exchange  out  of  consideration,  and  to  go  as 
far,  or  nearly  as  far,  as  they  were  warranted  by  the  vali- 
dity of  the  bills  presented  for  discount.  The  extended 
issue  consequent  on  this  latitude  of  rule,  while  it  afforded 
a  large  profit  to  the  bank,  was  productive  of  great  relief 
to  the  mercantile  body.  It  stopped  the  progress  of  the 
mischief  engendered  by  the  overthrow  of  the  exchange  ; 
and,  had  future  circumstances,  and  the  disposition  of  the 
bank,  led  to  a  gradual  contraction  of  the  over-issue,  the 
pid)lic  might  Lave  reaped  the  benefit  of  aid  in  the  day  of 
need,  without  much  injury  from  future  retribution.  But 
corporate  bodies  are  almost  as  slow  as  individuals  in 
persuading  themselves  to  remove  the  possession  of  ad- 
vantages ;  the  bank  felt  the  profit  of  increased  circula- 
tion, and  did  not  clearly  see  that  what  was  good  for  them 
could  be  bad  for  the  country.  Tiie  rise  of  bullion  above 
paper,  which  had  now  taken  place  to  the  extent  of  nearly 
three  per  cent.,  although  conclusive  proof  of  deprecia- 
tion in  the  mind  of  an  attentive  observer,  was  little  un- 
derstood by  the  public  at  large,  and  equally  little  by  the 
weak  ministry  who  had  preceded  Mr  Pitt.  It  is  fair  to 
add,  that  the  year  1802,  in  bringing  us  peace  and  a 
favourable  harvest,  proved  by  no  means  an  era  of  termi- 
nation to  mercantile  difficulties.  The  fall  in  the  value  of 
^nerchandise  on  the  one  hand, — the  dread  of  a  renewal  of 
war  on  the  other, — the  heavy  loss  su:,tained  by  the  contrac- 
tors for  the  loan, — were  all  circumstances  which  led  the 
connnercial  body  to  desire  a  continuance  of  bank  dis- 
counts on  the  enlarged  scale.  The  abrogation  of  the 
restriction,  though  twice  expected  (1802  and  1803),  did 
not  take  place ;  and,  on  the  renewal  of  war,  its  continu- 
ance was  regarded  as  a  matter  of  course. 

It  may  be  useful  here  to  direct  our  attention  to  the 
degree  of  increase  which  had  taken  place  in  the  stock 
of  bank  of  England  notes.  In  regard  to  small  notes 
(II.  and  21.),  nearly  three  years  elapsed  after  the  sus- 
pension, before  their  amount  rose  to  two  millions — a  cir- 
cimistance  to  bo  attributed  to  the   favourable  exchange 


of  1797,  1798,  and  part  of  1799.  But  whenever  the  ex- 
change underwent  the  serious  revolution  which  we  have 
mentioned,  our  g\nneas  began  to  find  their  way  abroad  j 
so  that,  by  the  end  of  180.3,  our  smali-liote  circula- 
tion had  risen  to  four  millions.  The  augmentation  of 
our  larger  notes  had  been  less  considerable,  being  in  the 
end  of  18'i.",  only  two  millions  and  a  half  above  the 
amouiitof  the  ordinary  currency  previous  to  the  suspen- 
sion. When  we  consider,  that  the  increase  of  small 
notes,  however  profitable  to  the  bank,  formed  rather  a 
substitution  for  guineas  than  an  addition  to  the  mass  of 
our  circulating  medium,  the  remaining  sum  (two  and  a 
half  millions)  appears  a  moderate  augmentation  for  such 
years  of  pccimiary  difficulty.  To  this,  however,  is  to  be 
added  the  extended  issues  of  country  banks,  the  amount 
of  which  had  been,  for  some  time,  in  a  state  of  progres- 
sive increase,  in  consequence  of  the  aid  afforded  them 
by  the  bank  of  England.  That  aid  was  partly  direct, 
in  the  shape  of  discounts  to  the  London  agents  of  coun- 
try banks,  and  to  a  much  greater  degree  collateral,  by 
the  general  diffusion  of  confidence  in  paper  money.  To 
the  two  and  a  half  millions  of  increase  in  bank  of  I'-nc;- 
land  notes,  is  therefore  to  be  made  an  addition,  probably 
larger,  for  the  extension  of  country  bank  paper  ;  and  i: 
we,  moreover,  make  allowance  for  a  cause  of  more  real 
than  apparent  elfuacy,  we  mean  those  improvements  in 
banking  which  make  the  same  stock  of  paper  go  a  much 
greater  way,  we  shall  be  disposed  to  regard  the  total 
augmentation  of  o>ir  circulating  medium,  from  1797  to 
1803,  as  very  considerable,  and  as  affording  an  adequate 
reason  for  the  partial  depreciation  which  had  now  lakeii 
place. 

If  we  divide  the  history  of  the  bank,  since  its  suspen- 
sion, into  epochs,  the  years  1797  and  1798  may  be  term- 
ed a  season  of  tran{|uillity,  while  the  following  years, 
till  the  conclusion  of  peace,  must  be  pronounced  to 
coinc  (mder  a  less  satisfactory  description.  The  renew- 
al of  war  may  be  considered  a  third  era ;  an  era  in  which 
the  advance  of  national  power  and  prosperity  was  retard- 
ed by  enormous  burdens,  but  in  which  there  was,  fo.- 
several  years,  little  direct  pressure  on  our  money  sys- 
tem. This  happy  exemption  was  owing  to  a  double 
cause  ; — relief  from  continental  subsidies,  and  from  tlie 
necessity  of  large  importations  of  foreign  com.  The  har- 
vest of  1803  was  abundant;  that  of  1804,  altliough  par- 
tially deficient,  led  to  nothing  in  the  shape  of  scarcity  i 
and  that  of  1805,  1806,  and  1807,  were  not,  taken  all  to- 
gether, below  a  fair  average.  In  regard  to  subsidies,  wc 
were  long  unable  to  stir  the  continent  to  arms ;  aiid  when, 
in  the  end  of  1803,  we  had  succeeded  in  our  favourite 
plan  of  a  coalition,  the  rapid  success  of  Bonaparte  saved 
us,  as  before,  from  a  prolongation  of  remittances,  at  the 
moment  (December)  when  their  magnitude  had  com- 
pletely overset  the  exchange.  Our  subsequent  aid  to 
Prussia  and  Russia  was  of  an  extent  to  prevent  a  rise, 
rather  than  to  occasion  a  fall  of  exchange  ;  and  a  gradual 
recovery  began  to  take  place  after  the  peace  of  Tilsit. 
The  first  five  years  of  the  war,  therefore,  were  a  period 
of  financial  stability  ;  the  mercantile  world,  if  not  pros- 
perous, was  exempt  from  any  great  or  general  disaster ; 
and  the  bank,  of  course,  from  any  importunate  demands 
for  extended  issue.  The  directors  had  tlie  prudence  to 
keep  their  circulation  steadily  within  the  limit  we  have 
mentioned  ;  and  the  depi-eciation  of  their  paper,  though 
continuing  always  at  nearly  three  per  cent,  was  unper- 
ceived  by  the  public.  Gold  was  not  lower  than  four 
pounds  an  ounce  ;  but  it  was  little  heard  of  in  the  market, 
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the  bank  having  become,  in  a  maimer,  tiic  exclusive  pur- 
chasers. 

We  are  now  to  enter  on  a  fourth  period  in  the  history 
of  the  restriction  act,  a  period  altogether  different  from 
the  tranquil  years  that  preceded  it.  Until  the  end  of 
1807,  we  had  conducted  our  military  operations  with  a 
careful  reference  to  our  means,  and  had  been  hardly  led 
into  any  kind  of  warfare  calculated  to  expose  to  hazard 
the  peculiar  nature  of  our  currency.  But,  at  this  time, 
all  considerations  of  a  calmer  kind  gave  way  to  the  call 
for  vigour,  and  the  stoppage  of  neutral  trade,  a  measure 
long  called  for  by  some  of  the  London  merc.iants,  and 
long  resisted  by  government,  received  the  sanction  of  the 
cabinet.  The  dull  sale  of  our  East  India  merchandise,  the 
unprofitableness  of  sliip-owimig,  and  the  annual  sink- 
ing of  West  IncUa  property, — misfortimes  resulting  in  part 
from  tiie  defects  of  our  own  policy,  and  more  from  the 
pressure  of  long  continued  warfare, — were  ascribed,  by 
the  majority  of  the  suffering  parties,  to  the  successful 
competition  of  the  Americans.  Mercantile  men,  accus- 
tomed to  form  tlieir  opinions  from  first  impressions,  can 
hardly  be  expected  to  take  into  view  the  remote  conse- 
quences of  the  measures  for  which  they  contend.  Ardent 
in  the  prosecution  of  the  war,  and  unconscious  that  its 
accumulathig  burdens  sap  the  foundations  of  their  pros- 
perity, they  are  mucli  more  likely  to  attribute  their  disap- 
pointments to  the  intrusive  interference  of  foreigners,  than 
to  errors  at  home.  Commercial  jealousies  have  always 
been  keen,  and  the  Americans  seem  likely  to  become 
in  our  eyes  what  the  Dutch  were  to  our  ancestors  in 
the  days  of  Cromwell.  Her  merchants  seem  to  have  per- 
suaded government,  that  if  neutral  trade  was  stopped, 
the  continent  must  draw  its  supplies  from  England  ;  and 
that  we  should  succeed  in  smuggling  them  in  defiance  of 
Bonaparte's  prohibitory  decrees.  Hence,  among  other 
arrangements,  the  capture  of  Heligoland,  as  a  station  for 
contraband  trade  with  the  north  of  Germany.  While 
her  merchants  calculated  that  these  measures  would  re- 
lieve them  of  the  superabundance  of  their  produce,  mi- 
nisters, disposed  to  join  in  this  expectation,  were  perhaps 
more  directly  actuated  by  the  popularity  attendant  on  a 
grand  demonstration  of  energy  against  the  enemy.  Such 
was  the  origin  of  our  orders  in  council  in  November 
1807.  By  a  singular  coincidence,  it  happened  that, 
shortly  before,  we  had  determined  to  consider  the  in- 
tercourse of  America  as  injurious  to  us,  Bonaparte  had 
adopted  an  o])posite  conclusion ;  and,  under  the  impres- 
sion, "  that  all  maritime  commerce  tolerated  on  tlie  con- 
tinent, whether  through  Americans  or  others,  must  turn 
to  the  advantage  of  the  British,"  had  intimated  to  the 
minister  of  the  United  States  at  Paris  his  intention  to 
permit  no  longer  tlie  neutrality  of  liis  country.  Ac- 
cordingly, liis  rejoinder  to  our  orders  bespoke  no  dispo- 
;>ition  to  evade  their  operation,  but  an  impatience  to  drive 
America  to  extremity  with  us,  by  denouncing  ven- 
geance againslb  any  of  her  ships  which  might  submit  to 
our  new  regulations.  From  these  angi-)'  denunciations 
on  the  part  of  the  two  great  powers  of  Europe,  joined  to 
tlie  embargo  adopted  by  congress  (22d  December),  cn- 
■jucd  a  roniplclc  cessation  of  intercourse  between  Ame- 
rica and  the  continent  of  Europe. 

After  this  explanation  of  the  stoppage  of  the  Ameri- 
:an  continental  trade,  it  remains  that  we  trace  its  effects 
on  the  state  of  our  money  system.  The  illustration 
will  be  useful,  by  conveying  an  idea  of  the  complicated 


structure  of  trade,  and  of  the  fallacious  nature  of  first 
impressions  in  regard  to  it.  Notwithstanding  tiie  at- 
tachment to  France,  and  the  antipathy  to  this  country, 
produced  by  the  war,  for  American  independence,  the 
mercantile  intercourse,  consequent  on  the  peace  of  ■ ;  83, 
was  chiefly  carried  on  with  us.  Britain  alone  possess- 
ed the  capital  indispensable  to  tlie  length  of  credit  re- 
quired by  a  newly  settled  couritry  ;  and  while  we  obtam- 
ed  the  almost  tj^ai  supply  of  manufactured  goods,  France 
and  the  otner  parts  of  the  continent  have  been  confined, 
m  tneir  intercourse  with  the  United  States,  to  the  sale 
of  their  particular  articles  of  produce.  Such  was  the  di- 
vision of  American  trade  twenty-five  years  ago,  and  such 
did  it  contume,  with  little  variation  in  proportion,  how- 
ever increased  in  magnitude,  till  the  issuing  of  oiii  or- 
ders in  council.  The  more  the  imports  into  the  continci.-. 
from  the  United  States  were  augmented  by  the  proloL- 
gation  of  the  war,  the  larger  became  the  exportations  of 
British  merchandise  to  America.  More  than  half  the 
proceeds  of  the  American  produce  sola  on  the  continent 
was  remitted  to  London,  and  appropriated  to  tlie  pur- 
chase of  our  manufactures.  To  ascertain  with  precision 
the  amount  of  these  remittances  is  no  easy  matter;  but 
from  the  official  documents  laid  before  congress  in  1806, 
they  appeared,  for  some  time  back,  to  be  from  four  to 
five  millions  sterling  annually,  or  nearly  100,000/.  a 
week.  Such  was  the  fund  which,  as  Mr.  Baring  re- 
marks,* liad  of  late  formed  the  support  of  our  continental 
exchange.  Little  did  our  government,  in  meditating 
the  suspension  of  neutral  trade,  anticipate  the  wound 
they  were  inflicting  on  our  own  resources ;  and  little 
were  the  bank  directors  aware  of  the  effect  of  the  Ameri- 
can remittances  on  the  exchange,  when  they  forbore  to 
raise  their  voices  in  opposition  to  this  favourite  measure. 
The  privation  of  tliis  aid  was  not  immediate  ;  for  although 
the  stoppage  of  American  arrivals  in  the  continent  took 
place  in  February  1808,  the  sale  of  goods  and  remit- 
tances to  England  continued  till  the  autumn  of  that  year. 
We  were  then  deprived  of  this  ample  fund,  and  the  ex- 
change underwent  a  depression,  from  which  it  has  not 
yet  recovered. 

The  next  cause  of  the  fall  of  our  foreign  exchanges 
in  1808  was  of  a  very  different  nature,  and  consisted  in 
the  pecuniary  aid  contributed  by  us  to  rescue  Spain  and 
Portugal  from  Bonaparte's  usurpation.  This  drain,  se- 
rious from  its  magnitude,  was  doubly  so  from  its  occur- 
ring at  a  time  when,  by  our  measures  against  neutral 
trade,  we  had,  in  a  great  degree,  stripped  ourselves  of 
the  means  of  providing  for  it.  Tiie  funds  which  would 
otherwise  have  been  supplied  from  American  bills,  were 
now  to  be  furnished  by  the  export  of  new  specie ;  and  it 
appears  by  the  Appendix  to  the  Rcjiort  of  the  Bullion 
Committee.,  (p.  232.)  that  no  less  than  two  millions  and  a 
half  were  sent  to  the  peninsula,  between  May  and  De- 
cember 1808.  Tiie  transmission  of  specie,  shice  its  scar- 
city among  ourselves,  has  necessarily  undergone  a  dimi- 
nution, and  almost  total  cessation ;  but  the  heavy  ex- 
pcnces  of  the  war  continue  to  destroy  the  C(|uilibrium  of 
the  exchange,  notwithstanding  the  vast  quantity  of  stores 
sent  from  this  country,  and  paid  for  by  government  in 
bank  notes. 

The  third  cause  which  has  operated  in  aggravation  of 
this  evil,  is  the  same  which,  in  former  years,  was  pro- 
ductive of  so  much  mischief,  we  mean  the  inadequacy  of 
our  harvests.     From  tlic  unfortunate  prejudice  against 
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lenses  throi)R)ioiit  the  p;r(:.atcr  part  of  Knf^land,  the  im- 
pioviiiittitol  our  agrituiturc  lias  by  no  means  kept  pace 
Tvitli  the  increase  oi'  our  iiopiilulion.  Half  a  cciilurj  ag;o, 
we  productfl  more  coin  than  we  consiinicd,  anil  were  in 
the  habit  of  exportinpf  a  proportion  to  our  ncij^hbours. 
Exportation  j?;ra(Uially  ceased,  and,  in  the  course  of  time, 
was  succeeded  by  suc:h  an  excess  in  our  wants  above  our 
means,  that,  sinct;  tlic  bei^inning  of  the  present  century, 
we  have  annvially  imported,  on  anaverai^c,  near  a  million 
and  a  half  of  ([uartersof  corn,  formhig  a  yearly  value  of 
.3,70(),00()/.,  exclusive  of  occasional  supplies  from  Ire- 
land. Our  harvests  in  1805,  1806,  and  1807,  yielded 
their  usual  produce;  in  1808,  there  was  a  small  defi- 
ciency, succeeded  unfortunately  by  a  much  greater  one 
in  1809.  In  that  year,  as  in  17'.»9,  a  crop,  not  scanty  in 
itself,  was  exposed  to  damage  in  reaping,  by  a  long  con- 
tinuance of  rain.  It  became  necessary,  tlieicforc,  to 
have  recourse  to  impoilation,  at  a  time  Mben,  from  the 
causes  already  mentioned,  bullion  was  at  4/.  10s.  an 
ounce,  and  the  Hamburgh  exchange  fifteen  per  cent, 
against  us.  Of  the  two  evils,  a  farther  depression  of 
exchange,  or  an  additional  lise  in  the  piice  of  corn,  the 
latter  appeared  to  government  the  more  to  Ik;  dreaded, 
and  licences  were  accordingly  granted  for  importation. 
When  we  lind  that  the  sum  paid  to  foreigners  lor  corn  in 
1810,  amounted,  as  appears  by  parliamentary  docu- 
ments, to  7,077,865/.,  we  cannot  fail  to  consider  this  as  a 
great  additional  cause  of  the  fall  of  the  exchange.  The 
favourable  harvest  of  1810  came  most  opportunely  to  our 
relief;  but  the  deficiency  of  that  of  last  year,  though  only 
partial,  has  again  reminded  us  of  the  necessity  of  depend- 
ing on  foreign  ^ipplit  s. 

The  obstruction  to  our  continental  trade,  by  the  en- 
forcement of  Bonaparte's  prohibitory  decrees,  which  to 
many  appear  the  great  and  sole  source  of  the  evil,  rank 
only  fourth  in  our  catalogue  of  causes.  Serious  as  these 
obstructions  have  now  become,  their  operation  has  been 
of  much  later  date  than  the  majoiily  of  the  public  are 
aware  of.  I5ona])artc  felt,  at  every  step,  the  injury 
which  they  created  to  himself,  in  revenue  as  in  popularity, 
and  used  to  connive  at  their  evasion,  after  having  nomi- 
nally enjoined  their  execution  in  the  most  positiv  e  terms. 
The  year  1809,  though  posterior  to  his  vehement  procla- 
mations, was  a  season  of  very.active  intercourse  between 
England  and  the  continent.  This  intercourse  was  main- 
tained during  the  first  half  of  1810  ;  and  it  was  not  until 
the  continued  depix'ssion  of  our  exchange,  and  the  mul- 
titude of  our  mercantile  failures,  inspired  him  with  the 
hope,  that  a  rigorous  enforcement  of  his  decrees  would 
complete  the  measure  of  our  embarrassnscnts,  that  he 
began  to  act  up  to  the  letter  of  bis  edicts.  Accordingly, 
it  was  only  in  the  winter  of  1810  that  seizures  of  British 
property  were  made  in  tlie  Prussian  harbours,  and  that 
the  ridiculous  extreme  of  burning  our  goods  was  resort- 
ed to  in  his  own  dominions.  If  we  look  to  the  magnitude 
of  our  exports  to  the  continent  of  Europe,  down  not 
only  to  1810,  but  to  the  present  date,  wc  shall  have  rea- 
son to  be  surprised,  that  they  so  much  txcced  the  limited 
calculation,  which  a  sense  of  the  multiplied  impediments 
would  lead  us  to  form.  SilU,  however,  a  trade  conducted 
under  such  disadvantages  of  expence  and  liazard,  must 
be  infinitely  less  productive  than  if  direct  and  unrestrain- 
ed. In  regard  to  ti;e  exchange,  it  will  be  found,  when 
attentively  scrutinized,  to  operate  less  as  an  oriii;inal 
cause  of  malaoy  than  as  a  prevei.tion  of  cure.     But  free 


transmission  ol  conmiodities,  which  forms  the  natural 
remedy  to  an  une<iual  exchange,  is  now  denied  us;  and 
the  evil,  when  once  in  progress  from  other  rc'usons,  itk 
maintained  in  all  its  virulence  by  the  efTett  of  these  hos- 
tile decrees.  Among  the  minor  causes  of  the  full  of  ex- 
change, might  be  enumerated  the  heavy  sums  i)aid  for 
freight  to  foreign  shipmasters,  Bonaparte's  prohibitions 
of  remitting  bills  to  England,  and  the  miusual  amount  of 
foreign  property  (I,0.10,000/.)*  sold  out  of  our  funds,  and 
remitted  to  the  continent  in  1810.  But  enough  has  been 
brought  forward  to  account  for  the  occurrence  of  this  dis- 
tressing event,  and  it  now  remains  to  explain  its  effects 
on  the  state  of  our  money  system. 

An  tmfavourable  rate  of  exchange,  implying  tliat  mo- 
ney is  of  more  value  abroad  than  at  liome,  forms  a  limit 
of  bounty  on  the  export  of  merchandise.  A  slight  ine- 
quality is  thus  in  general  corrected,  without  the  adoption 
of  any  other  measure  than  a  partial  shipment  of  goods, 
the  nature  and  amount  of  which  may  be  safely  left  to  the 
vigilance  of  merchants.  On  the  rise  becoming  greater, 
and  exceeding  the  expence  of  the  convc^mce  of  specie, 
bullion  is  bought  up  and  exported.  A  continued  and  far- 
ther advaTicc  of  tbi-  exchange,  leads  to  the  exportation 
of  the  current  coin  :  a  practice  which  no  penalties  have 
been  found  adequate  to  prevent.  Partiiig  with  a  portion 
of  our  coin,  however  ungracious  an  expedient,  is,  in 
ordinary  times,  an  infallible  one,  since  it  tends  to  bring 
down  exchange  in  two  ways,  by  paying  a  part  of  our 
debt,  and  by  enhancing  the  value  of  our  remaining  coin. 
It  was  thus  that  we  corrected,  in  the  end  of  1795,  the 
inequality  of  exchange  caused  by  the  double  burden  of 
subsidies  and  coin-payments.  In  the  still  more  serious 
difficulties  of  1799  and  1800,  this  severe  remedy  was 
only  partially  applied ;  a  proportion  of  our  bullion  and 
coin  went  abroad,  but  paper  supplying  its  place,  the  cure 
was  not  radical,  and  our  bank-notes  remained  at  a  depre- 
ciation. No  improvement  took  place  during  succeeding 
years  ;  and  it  was  our  misfortune  to  meet  tlic  accumulated 
demands  of  1808  with  a  deficiency  in  our  coin,  and  a  de- 
gradation in  our  paper.  The  progress  of  the  evil  was 
consequently  rapid,  bullion  rising  15  per  cent,  above  its 
coinage  value  so  early  as  the  spring  of  1809,  (Lloi/ci^tt 
List,)  and  bank-notes  falling  currently  to  a  discount  be- 
fore the  end  of  the  year.  All  the  expedients  applicable 
to  such  a  state  of  things,  export  of  goods,  transmission  of 
bullion,  smuggluig  out  of  coin,  were  put  in  practice  by 
the  keen  and  adventurous  classes  of  society,  who  make 
it  their  business  to  resort  to  such  means.  But  their 
efforts  were  unavailing  ;  the  heavy  demands  from  abroad, 
and  a  nonconvertiblc  currency  at  home,  baffled  all  ordi- 
nary corrections.  It  may  be  worth  while  to  consider, 
what  would  have  been  the  course  of  things,  had  a  simi- 
lar revolution  in  the  exchange  occurred  at  a  time  when 
the  Bank  was  liable  to  pay  in  specie.  Whether  the  sura 
of  evil  would  have  been  greater  or  smaller,  its  progress 
and  character,  there  can  be  no  doubt,  would  liave  been 
altogether  different.  The  state  of  the  exchange  pro- 
ducing heavy  demands  on  the  Bank,  for  guineas  to  be 
melted  and  exported,  that  estabiishmcr.t  would  have 
forthwith  had  recourse  to  the  well-known  remedy  of 
contracting  its  issues.  The  claims  of  government,  how- 
ever urgent,  must  have  been  resisted,  and  the  accom- 
modation of  discounts  almost  wholly  withdrawn  fitim 
trade.  The  consequences  would  have  been  an  unavoida- 
ble relaxation  of  our  exertions  in  Spain,  a  general   fall 
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in  the  vaiue  or  coiamodities,  iiii  fiuDurrassmcnt  almost 
universal  among  our  traders,  leading,  in  inmmieralslc 
cases,  to  a  temporary  suspension  of  payments,  and  in  ma- 
ny to  bankruptcy.  All  this  would  have  taken  place  so 
early  as  1809  ;  the  deficient  harvest  of  that  year  would 
have  ap;gravatcd  our  distress ;  and  a  defalcation  in  the 
public  re\enviej  similar  in  its  cause  to  that  which  has 
just  occurred,  but  greater  iu  extent,  would  have  been  in- 
evitable. Om-  exchange,  however,  could  hardly  have 
fallen  below  10  oi  12  per  cent.;  and  the  correcting 
powers  of  trade,  if  impeded  by  Bonaparte,  would  have 
experienced  no  incumbrance  from  the  state  of  our  own 
currency.  Such  would  have  been  our  situation,  had 
we  encountered  the  wiiolc  of  our  calamity  in  the  outset, 
and  sought  for  no  palliation  in  the  substitution  of  paper 
for  coin.  But  as  things  have  been  ordered,  the  substi- 
tution of  paper  has  both  retarded  the  approach  of  the 
evil,  and  concealed  from  us  its  real  character.  The 
exchange  had  been  deranged  during  eighteen  months, 
before  the  mercantile  embarrassments  became  serious  ; 
the  Bank,  histead  of  narrowing,  consented  to  increase 
its  issues ;  the  foreign  expences  of  government  under- 
went no  diminution  ;  nor  has  there  been  any  general  fall 
in  the  value  of  commodities.  On  the  other  hand,  the 
exchange  continues,  in  this  its  fourth  year  of  depres- 
sion, so  low  as  20  or  25  per  cent. ;  the  list  of  mercantile 
failures  appears  to  suflVrno  reduction  ;  and  the  effect  of 
any  measure  of  relief  that  may  be  adopted  by  govern- 
ment must  necessarily  be  remote.  It  is  difficult,  there- 
fore, to  pronounce,  whether  the  coijtinucd  use  of  paper 
money  has  lessened  or  aggravated  the  ])ressure  resulting 
from  political  and  commercial  causes  ;  the  stroke  was 
less  sudden,  but  the  wound  is  perhaps  deeper.  It  is 
foreign  to  our  plan  to  enter  into  political  calculations, 
but  there  is  one  idea  too  important  to  be  omitted  :  Had 
the  Bank  been  subject  to  cash  payments,  the  ruinous 
consequences  of  stopping  the  American  trade  must  have 
been  so  soon  perceived,  that  our  orders  in  council  would 
have  speedily  been  recalled,  or,  more  probably,  would 
never  have  been  issued. 

After  this  narrative  of  the  progress  of  our  paper  cur- 
rency, it  renuiins  for  us  to  direct  our  attention  to  the 
measures  proposed  to  remedy  its  depression.  In  Fe- 
bruary 1810,  a  Committee  of  the  House  of  Connnons 
was  moved  for  by  Mr  Horner,  to  "  enquire  into  the  cause 
of  the  high  price  of  gold  bullion,  and  to  take  into  consi- 
deration the  state  of  tlie  circulating  medium  of  exchan- 
ges." .\  commitlec  was  accordingly  named,  without 
much  iul'crference,  it  has  been  said,  on  the  part  of  mi- 
nisters, and  was  occupied  durhig  two  months  iu  the  ex- 
amination of  evidence.  The  persons  examined  were 
chiefly  bullion  dealers,  merchants,  bankers,  and  bank 
directors.  The  leading  memliers  in  the  committee, 
next  to  Mr  Horner,  ar«  understood  to  have  been  Mr 
lluskisson  and  Mr  Henry  Thornton.  It  is  the  custom, 
in  parliamentary  committees,  after  hearing  evidence,  to 
adopt  certain  resolutions  explanatory  of  the  sense  of  the 
committee,  and  of  the  substance  of  the  report  about  to 
be  framed.  It  was  only  in  this  stage  of  the  business,  wc 
understand,  tliat  Mr  I'erceval  began  to  apprehend  a 
decision  contrary  to  the  views  of  the  Bank  and  of  go- 
vernment. Coining  personally  to  the  committee,  which 
he  had  iiitherlo  very  little  attended,  and  collecting  those 
of  the  members  whose  ideas  were  coincident  witii  his 
own,  he  endeavoured,  it  is  said,  to  negative  the  |)ropo- 
sition,  that  bank-paper  was  understood  to  be  depreciated, 
but  in  vain ;  the  majority  of  the  commitlec  liaving  made 


up  their  minds  to  an  opposite  conclusion.  The  report 
accordingly  went  on;  but  so  complicated  was  the  labour, 
that,  notwithstanding  the  time  already  bestowed,  and  the 
familiarity  of  the  subject  to  the  gentlemen  whose  names 
we  have  mentioned,  above  a  month  was  required  for  its 
completion.  It  begins  with  a  statement  of  the  extraordi- 
nary rise  of  bullion  in  our  market,  and  of  the  endeavours 
of  the  committee  to  ascertain  what  cause,  in  the  opinion 
of  mercantile  men,  liad  led  to  this  irregularity.  To  the 
notion  entertained  by  several  witnesses,  that  it  was  owing 
to  a  rise  of  gold  on  the  continent,  the  committee  could 
by  no  means  subscribe.  The  sudden  rise  in  our  foreign 
exchange  formed  the  next  topic  of  enquiry ;  ar.d  here, 
as  in  the  other  point,  the  committee  differ  from  the  opi- 
nions of  practical  men,  the  majority  of  whom  attributed 
it  to  the  foreign  expences  of  govci'hment,  and  to  the 
excess  of  our  imports  in  1809  above  our  exports.  Two 
merchants,  however,  if  they  did  not  go  so  far  as  the 
cominittee,  in  declaring  a  depreciation  of  our  bank- 
notes, were  of  opinion,  that  their  non-convertibility  into 
cash  had  been  materiiiUy  instrumental  in  preventing  a 
re-establishment  of  the  rate  of  exchange.  The  com- 
mittee, in  arguing  that  a  considerable  part  of  the  ine- 
quality of  the  exchange  must  be  owing  to  a  fall  in  our 
paper  currency,  enter  into  a  very  instructive  explanation 
of  the  distinction  between  real  and  7iominal  exchange  ; 
but  they  are  less  successful  hi  an  attempt  to  calculate 
the  relative  amount  of  our  exports  and  imports  for  the 
year  1809. 

The  third  subject  of  investigation,  the  enquiry  into  the 
rules  of  the  bank  in  respect  to  their  issues,  gave  rise 
to  some  anxious  answers.  The  bank  directors  appear 
to  have  become  by  this  time  suspicious  of  tlie  intentions 
of  the  committee,  and  fought  hard  to  ward  off'  (Evidetice, 
p.  79  and  89.)  some  of  their  probing  questions.  The 
pouit  on  which  they  were  chiefly  at  variance,  was, 
whether  the  amount  of  their  issues  ought  or  ought  not  to 
be  regulated  bv  a  reference  to  the  price  of  bullion,  and 
the  condition  of  the  foreign  exchange.  The  committee 
contend  for  the  aflirmativc,  while  the  bank  assert,  that 
the  validity  of  the  bills  presented  to  them  for  discount, 
should  form  almost  the  only  subject  of  consideration.  The 
bank  also  oppose  the  idea,  that  the  irregular  state  of  the 
exchange  is  owing,  in  any  degree,  to  a  degradation  of 
their  paper  ;  an  allegation  which  leads  the  committee 
into  a  series  of  arguments,  to  shew  that  depreciation  has 
been  known  to  exist  in  cases  where  the  currency  was, 
like  that  of  the  Bank  of  England,  of  undoubted  charac- 
ter as  to  ultimate  solvency.  The  early  part  of  the  history 
of  the  bank  of  England  itself,  the  case  of  the  Scotcli 
banks  in  1763,  and  the  more  recent  example  of  the  bank 
of  Ireland  in  1809,  are  all  adduced  in  support  of  tliis 
position.  The  committee  then  conclude  this  part  of  tlie 
Keport,  with  a  mixture  of  praise  and  censure  on  the 
bank  directors.  Their  conduct,  in  not  atteiuUng  to  the 
price  of  bullion  and  state  of  exchange,  is  said  to  involve 
"  great  practical  errors ;"  while  their  moderation  in 
"  limiting  the  am'ount  of  their  issues,  is  declared  to  en- 
title them  to  a  continuance  of  the  confidence  so  long  re- 
posed in  them  by  the  public."  The  fourth  and  last  divi- 
sion of  the  Bullion  Report,  regards  the  progressive  in- 
crease of  our  paper  currency.  After  exhibiting  a  list 
oi'  the  annual  (piuntily  of  bank  of  England  notes  in  cir- 
culation since  1798,  and  commenting  on  the  bank  ad- 
vances to  government,  as  well  as  to  tlie  mercantile  body 
for  discounts,  the  committee  arc  led  into  an  eiKpiiry  into 
the  circulation  of  country  banks.     Here,  from  the  scan- 
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tincss  of  niatciiiils,  tlic  n;iTalcst  caution  was  noccssuiy  ; 
iiiid  IVoiii  llic  want  of  it  tin;  cominittcc  liuvc  fallen  into 
\cry  serious  mistakes.  They  sum  up  the  Report  by 
declaring  llic  existence  of  an  excess  in  our  paper  cur- 
rency ;  by  ascribinjj  this  excess  to  tlie  absence  of  the 
salutary  check  of  cash  payments;  by  lanieiitiii!^  the  evils 
ultendant  on  depreciated  currency  ;  by  dissuading;  the 
ailoption  of  any  indirect  schemes  to  limit  our  jiaper  cir- 
c  ulalion  ;  and  by  recommending  an  act  of  jiarliamcnt  to 
icsumecash  payments  within  the  space  of  two  years. 

Having   thus  communicated  the  substance  of  the  Re- 
port, we   shall  venture  to  make  some  observations  with 
regard  to  its  accuracy.     Without  joining  in  the  popular 
exclamation,  that  it  is  the    production  of  tlicorists,  wc 
are  of  opinion,  that  the  most  correct  part  of  it  is  the  cx- 
])osilion  of  the  principles  of  money  and  exchange  ;  and 
ihat,  in  several  other  points,  it  is  defective,  from  an  un- 
ae(|uainlance,  on  the  jwrt  of  the  framers,  with  the  prac- 
tice of  mercantile  business.     They  have   fallen   into   the 
current  error  of  imagining,  that  the  obligation  of  cash 
payments  once  withdrawn,  it  was  in  the  power  of  the 
bank  to  increase,  almost  ad  libitum,  the  extent  of   their 
circulation.     They  appear  very  inadequately  impressed 
with  the  power  of  the  public  to  limit  the  circulation  of 
bank  notes,  by  withholding  ajiplications  for  discount ;  a 
jwwer  very  hajjpily  illustrated  by  Mr  Bosanquct,  one  of 
the   most  ingenious  defenders  of  the  bank.*     Had  the 
committee   been   sufl'iciently  aware   of  this,  they   would 
have   paused  before   asserting   (lic/iort,  page   24.)  that 
"  the  suspension  of  cash  payments  had  had  the  eflect  of 
committing  into  the  hands  of  the  directors  of  the  bank  of 
I'.ngland,  to  be  exercised  by  their  sole  discretion,  the  im- 
portant charge  of  sujiplying  the  comitry  with  that  quan- 
tity of  circulating  medium,  which  is  exactly  proportion- 
ed to  the  wants  and  occasions  of  the  public."     Perhajjs, 
also,  they  would  have  (|ualifie(t  their   encomium  on  the 
directors,  for  their  "  forbearance  in  turning  tlieir  power 
less  to  the  profit  of  the  bank  than  it  wovild  easily  have  ad- 
mitted of."     Our  next  animadversions  on  the  writers  of 
the  liullion  Report,  regards  their  inattention  to  the  strik- 
ing points  in  the  history  of  our  paper  currency  since  the 
beginning  of  the  war  of  179;<.     No  notice  is  taken  of  the 
pecuniary  embarrassments  of  1795  and  1799;  nor  is  any 
attempt  made  to  ascertain  the  causes  of  the  remarkable 
increase  of  bank  notes  subsc(|Uently  to  the   latter  year. 
These  were  not  topics  ol  mere  curiosity  :   they  bore,  as 
wc  have  endeavoured  to  shew,  a   direct  resemblance  to 
the  mifortmiate   circumstances  of  the  year    1808.     The 
chain  of  reasoning  supjilied  by  a  knowledge  of  antecedent 
difliculties,  would  have  led  the  writers  of  the  Report,  hy 
an  easy  course,  to  an  estimate  of  the    share   which  our 
expenccs  in  the  penius\ila,  and  our  importations  of  corn, 
have  had  in  our  recent  difficulties.     Perhaps,  also,  it 
might  have  conducted  them  to  a  discovery  of  the  evil  of 
a  new  kind,  which   wc    had   brought   on   oinsclvcs,  by 
stopping  the  American  continental  trade.     To  have  ctiu- 
merated,  and  made  allowances  for  the  operation  of  those 
powerful  causes,  would  have  carried  conviction  to   the 
minds  of  the  mercantile  commtmity,  and  have  disanued 
iheir  opponents  of  their  most  efficient  weapons.    Enough 
would  still  have  remained  to  substantiate  the  charge  of 
depreciation,  and   to  justify  the  argument,  that  had  our 
paper  been  convertible  into  cash,  the  disorder  in  the  ex- 
change Would  have  been  neither  so  great  nor  so  perma- 
nent.    But  as  the  Report  stands,  uo  notice  is  taken  of  the 


increase  of  our  foreign  expenditure  in  1808;  no  nfcr- 
ence  is  made  to  the  dcfi<  lent  harvest  of  1809  ;  and  the 
American  trade,  though  alluded  to  in  the  evidence  of 
their  faVfjurite  witnesses,  [.'Ifificndix,  p.  78,  130,  1.11.) 
is  allowed  to  pass  unnoticed  by  the  c<jnnuittcc.  .\n  ac- 
knowledgment, indeed,  is  made  (/^r/ic/rt,  p.  Ifi.)  of  the 
influence  of  political  and  conmiercial  causes,  but  it  is 
couched  in  general  terms,  and  the  topic  is  forthwith  ex- 
changed for  an  argument  on  the  degradation  of  paper. 

We  have  already  mentioned,  that  the  fourth  division 
of  the  Repoit,  which  treats  of  coimtry  banks,  is  particu- 
larly liable  to  aninradvcrsioii.  Without  dwelling  on  the 
errors  in  the  attempt  to  ascertain  (p.  29.)  the  increase  of 
their  circulation,  we  sliall  confmc  ourselves  to  the  consi- 
deration of  a  general  position,  taken  from  Mr  Thoruton's 
book  on  paper  money,  and  couched  {Kcfiort,  p.  28.)  in 
very  prepossessing  terms.  "  If  an  excess  of  pa])er  be 
issued  in  a  country  district,  while  the  London  circula- 
tion does  not  exceed  its  due  proportion,  there  will  be  a 
local  vuc  of  prices  in  that  country  district,  but  prices  in 
London  will  remain  as  before.  Those  who  have  tl:c 
country  paper  in  their  hands,  will  prefer  buying  in  Lon- 
don where  things  are  cheaper,  and  will,  therefore,  re- 
turn that  country  paper  on  the  banker  who  issued  it." 
The  error  of  this  argument  lies  in  supposing,  that  the 
London  market  forms  a  direct  check  on  the  countiy  mar- 
kets, as  if  the  commodities  purchased  in  the  one,  were 
not,  in  general,  quite  different  from  those  of  the  other. 
In  the  metropolis,  imported  merchandise  forms  the  great 
article  of  sale  ;  in  the  country  towns,  the  produce  of  the 
land,  antl  the  local  manufactures.  The  check  on  the 
ovcr-isstie  of  paper  must  arise  from  veiy  different  sources, 
and  will  be  found  to  consist  fundamentally  in  the  obliga- 
tion to  pay  interest ;  a  sacrifice  which  no  man  will  incur 
without  cause.  Another  and  a  more  serious  fault  in  this 
part  of  the  Report,  consists  in  the  loose  manner  in  which 
the  great  rise  in  the  price  of  commodities  is  charged  on 
our  paper  currency.  The  committee  dwell  largely  on 
the  magnitude  of  the  evil,  without  attempting  precision 
in  regard  to  the  share  which  the  over-issue  of  paper  may 
have  had  in  it.  Prom  this  vague  mode  of  expression,  the 
public  arc  led  to  infer,  that  the  unfortunate  rise  of  our 
commodities  might  have  been  produced  by  the  conduct 
of  the  bank,  although  neither  new  taxes  nor  new  com 
law  s  Iiad  been  in  existence.  Now  we  have  no  hesitation 
in  attributing  a  part  of  the  rise  to  over-issue  of  paper  ; 
but,  on  resorting  to  the  ordeal  of  close  calculation,  w  c 
find  that  part  much  smaller  than  is  generally  believed. 
If  to  the  depreciation  of  three  per  cent,  which  has  lasted 
since  1800,  wc  add  six  or  seven  percent,  for  the  over- 
issue of  the  last  three  years,  (and  more  wc  cannot  think 
applicable  to  our  home  transactions,  whatever  may  be 
the  case  as  to  our  foreign,)  wc  set  down  in  all  an  enhance- 
ment of  ten  per  cent,  to  charge  of  our  paper  currency. 
But  the  total  rise  in  the  price  of  commodities  since  the 
bank  suspension  of  1797,  exceeds,  as  is  well  known, 
sixty  per  cent.,  leaving  five-sixths  of  the  burden  to  be 
otherw  ise  accotmtcd  for.  In  another  and  a  more  extended 
point  of  view,  we  should  have  little  difficulty  in  bring- 
ing an  additional  part  of  the  charge  against  paper  money. 
War  is  the  great  cause  of  the  rise  of  prices  ;  and  the 
aid  of  paper  money,  perhaps  the  exemption  of  the  bank 
from  cash  payments,  may  be  ])ronounced  one  of  the  prin- 
cipal reasons  why  we  are  not  now  at  peace.  But  such  is 
not  tlie  meaning  of  tlic  bullion  committee.     They  mate 
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no  reference  to  the  rise  of  prices  produced  by  the  use  of 
paper  money  ;  their  business  is  with  the  abuae  of  it ; 
and  there,  we  cannot  help  thinking,  they  have  over-rated 
the  extent  of  the  eftect. 

It  would  have  been  desirable  also,  that  the  bullion  com- 
mittee, in  urging  the  pernicious  effect  of  our  paper  cur- 
rency on  the  exchange,  had  more  clearly  distinguished 
between  non-convertibility  and  over-issue.  In  the  first 
and  more  accurate  part  of  the  Report,  the  non-converti- 
bility of  our  paper  into  cash,  engages  a  share  of  their  at- 
tention, V,  hich  seems  to  be  afterwards  lost  amidst  their 
extraordinary  calculations  of  over-issue.  It  has  unfortu- 
nately happened,  that  several  of  the  writers  who  have 
followed  on  the  same  side  have  laid  the  chief  stress  on 
the  latter;  excess  of  cjuantity  being,  as  JNIr  Burke  said 
of  force,  one  of  the  apparent  means  most  likely  to  arrest 
tlie  belief  of  superficial  inquirers.  To  these  animad- 
versions on  the  Report,  it  is  proper  to  add,  that  it  is  rather 
an  able  exposition  of  the  doctruies  of  others,  than  an 
original  work  ;  a  remark  in  which  those  to  whom  Dr 
Smith's  book,  Heniy  Thornton's  Inquiry,  and  the 
Thoughts  on  the  Restriction  Bill  by  Lord  King,  are  fami- 
liar, will  have  no  hesitation  in  joining.  Yet,  in  spite  of 
all  these  deductions,  the  Report  of  the  Bullion  Com- 
mittee is  entitled  to  great  consideration.  It  affords  an 
example  of  what  we  have  long  v\anted  in  this  country, 
the  application  of  the  principles  of  political  economy  to 
the  practice  of  trade.  It  is  the  fruit  of  close  thinking 
and  wide  research,  and  its  errors  are  chiefly  to  be  ascribed 
to  the  singular  complexity  of  a  subject,  a  knowledge  of 
which  would  appear  the  task  of  years  rather  than  of 
months.  If  we  make  allowance  for  the  impressions,  in 
several  respects  exaggerated,  under  which  it  Avas  writ- 
ten, we  shall  find  reason  to  praise  its  moderation,  parti- 
cularly when  put  in  contact  with  the  positive  and  abso- 
lute language  of  other  productions.  We  shall  conclude 
our  remarks  on  it  by  desiring  those  to  whom  this  quali- 
fied encomium  may  seem  too  favourable,  to  compare  it 
with  the  hasty  statements  and  meagre  reasoning  which  so 
often  characterize  the  labours  of  other  parliamentary  com- 
mittees. 

If  we  direct  our  attention  to  the  principal  writers  who 
have  appeared  on  this  most  fertile  of  topics,  we  find  in 
Huskisson  a  great  deal  of  anxiety  to  make  the  public 
thoroughly  acquainted  with  the  merits  of  the  question ; 
in  his  antagonist  Bosanquet,  strong  evidence  of  acufc- 
ness,  unaccompanied,  however,  by  an  adeciuate  kriow- 
ledge  of  general  principles;  m  Ricardo,  accuracy  and 
promptitude  hi  calculation.  Among  tnc  lesser  tracts, 
Jasper  Atkinson's  Letter  to  a  Member  of  Parliament, 
contains  a  clear  and  temperate  argument  agauist  the 
Bullion  Report;  while  Wilson's  Observations  on  the 
Depreciation  of  cm"  Currency,  will  remove  the  doubts  of 
the  few  who  (|uestion  the  impolicy  of  our  corn-laws.  In 
Canning's  printed  speech,  the  reader  admires  more  a 
display  of  oratory,  than  a  knowledge  of  the  subject ; 
while  that  of  Mr  George  Johnstone  claims  attention  for 
polished  language,  as  well  as  for  perspicuous  illustration. 
He  who  desires  to  acquire  a  knowledge  of  the  intricate 
subject  of  exchange,  will  do  well  to  study  the  publication 
of  Blake ;  and  an  instructive  example  of  the  causes  of  a 
bank  stoppage  will  be  found  in  the  official  report  of  Du- 
ponl  de  Nemours  on  the  embarrassments  of  the  Daiique 
tie  France  in  ISOfi. 

We  cannot    help  thinking,  although  the  remark  has 


no  where  been  made,  that  had  the  bank  suspension  noj 
taken  place  in  the  spring  of  179",  it  would,  in  all  pro- 
bability, have  been  unnecessary  down  to  the  present  day 
W^hen  the  credit  of  an  establishment  stands  so  high,  t;. ere 
is  no  hazard  of  a  run  for  cash  for  the  purposes  of  inland 
trade  ;  the  demand  can  be  only  for  foreign  use.  Now 
it  so  happcpied,  that  our  great  continental  subsidies  came 
to  a  close  in  1797,  and  lliough  thrice  renewed  since  that 
time,  they  on  no  occasion  lasted  so  long  as  to  create  em- 
barrassment to  the  bank.  Had  we  ventured,  without  the 
aid  of  the  restriction  act,  to  form  the  coalition  of  1799, 
the  cash,  wiiich  was  at  that  time  abundant  in  the  bank 
coffers,  would  have  supplied  the  chief  part  of  the  subsi- 
dies. This  point  once  adjusted,  it  is  scarcely  probable 
that  any  considerations  arising  out  of  the  want  of  foreign 
coin,  would  have  induced  ministry  to  resort  to  the  unpre- 
cedented and  alarming  measure  of  suspending  cash  pay- 
ments. If  we  suppose  that  critical  interval  got  over, 
we  shall  find  no  combination  of  circumstances  of  more 
recent  date,  likely  to  necessitate  the  adoption  of  the  mea- 
sure. TTie  war  in  Portugal,  like  the  war  in  Flanders  of 
1793  and  1794,  is  in  a  great  measure  defrayed  by  the 
supply  of  stores  from  home  ;  the  prohibitory  decrees  of 
Bonaparte  may  prevent  the  recovery  of  our  specie,  but 
could  hardly  have  drained  it  from  us  ;  and  in  regard  to 
the  American  continental  intercourse,  the  bank  directors 
would  not  have  failed  to  oppose  the  clamour  of  the  ship- 
owners, and  stay  the  hand  of  ministers,  had  the  liability 
to  cash  payments  been  in  foixe.  It  is  true  that  the  alarin 
of  invasion  was  great  during  the  two  first  years  of  the 
present  war,  but  to  those  who  apprehend  danger  to  the 
bank  from  such  a  cause,  we  would  summit  two  impor- 
tant considerations ;  first,  that  those  alarms  are,  in  great 
part,  the  act  of  our  own  government,  with  the  design  of 
keeping  us  prepared;  for,  in  the  beginning  of  1797,  at 
the  very  time  when  ministers  were  loudly  promulgating 
danger,  Mr  Pitt,  on  finding  that  it  had  produced  a  drain 
of  cash,  made  this  remarkable  admission,  in  his  confe- 
rence with  the  bank  directors  (21st  February,)  that  "  the 
alarm  was  now  become  mucii  more  general  than  he 
could  think  necessary."*  The  next  point  is,  that  the 
dread  of  invasion  need  not,  unless  accompanied  by  an  un- 
favourable  exchange,  deter  the  bank  of  England  from  in- 
creasing the  amount  of  their  circulation.  Notes  of  such 
high  credit  would  continue  to  obtain  currency  for  com- 
mercial as  well  as  financial  purposes,  and  we  have  the  au- 
thority of  the  Bullion  Rcjxort  (p.  27.)  for  the  inference, 
that,  had  the  bank  boldly  increa.sed  their  issues  in  Fe- 
bruary 1797,  there  would  have  been  little  danger  of  a 
stoppage — an  additional  proof  how  near  we  were  to  an 
exemption  from  that  mortifying  alternative. 

Fallen  in  some  degree,  as  wc  must  admit  our  paper 
money  to  be,  a  retrospect  of  its  history,  and  a  compari- 
son with  that  of  our  neighbours,  will  not  fail  to  suggest 
to  us  several  flattering  considerations.  In  looking  to  the 
example  of  the  I'rench  republic,  and,  n^ore  recently  to 
those  of  Austria,  Russia,  and  Sweden,  we  find  their  pa- 
per currencies  doomed,  as  soon  as  government  inter- 
feres, to  rapid  depreciation.  Among  us,  ten  years  elapse 
after  so  great  an  irregularity  as  the  stoppage  of  cash 
payments,  without  any  farther  degradation  than  three  per 
cent.  The  source  of  this  comparative  superiority  will 
be  found  in  our  long  established  habits  of  industry,  and 
that  promptitude  and  regularity  in  our  transactions  which 
are  its  happy  consequences.     But  the  more  immediate 
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causes  liavc  liccn  llic  iJi-oduriivcncsB  of  our  taxes,  and 
an  iiKlcpLiulenrcof  K<>veiiuiicnt,  Almost  complete,  on  the 
part  of  llie  bank.  \Vitiiout  (lcii)int;  llie  necessity  of  par- 
tial inipi'ovenient  in  the  constitution  (jf  that  roriioration, 
it  may  he  justly  said,  that  they  never  force  a  note  into 
circulation,  and  tiial  tlie  principal  additions  made  to  their 
papei-  since  the  suspension,  have  borne  less  the  chararler 
of  voluntary  emissions  than  of  advances  for  the  relief  of 
trade.  Open  as  some  pails  of  their  conduct  are  to  cen- 
sure, we  may  safely  say,  that,  with  the  exception  of  Hol- 
land in  its  better  days,  no  country  in  Europe  would  have 
aflbrdcd  an  example  of  a  delicate  trust  discharged  with 
such  a  share  of  honour  and  moderation.         , 

In  comparinj^  the  price  of  bullion  in  our  market  with 
tlic  state  of  our  continental  cxchanjjc,  since  the  com- 
mencement of  the  |)rescnt  depreciation,  we  find  a  dif- 
ference often  of  eii^ht  per  cent.;  that  is,  while  bullion  is 
fifteen  jicr  cent,  above  coinaije  value,  the  exchan!j;e  with 
Hamburgh  or  Holland  may  be  so  much  as  twenty-five  per 
cent,  against  us.  This  difference  appears  to  represent 
the  expcnce  and  hazard  on  the  conveyance  of  "specie  to 
the  continent.  In  adverting  to  the  parliamentary  trans- 
actions relative  to  bank  notes,  we  find  that  the  act  of 
1797  went  no  farther  than  suspending  the  arrest  of  the 
person  and  goods  of  a  debtor  after  he  had  made  an  offer 
of  payment  in  bank  nolis  ;  and  even  that  the  act  of  July 
181 1,  founded  on  Lord  Stanhope's  bill,  did  not  go  so  far 
as  to  make  bank  notes  a  legal  tender,  its  i)rincipal  pro- 
visions being  to  impose  a  penalty  on  buying  or  selling 
Ihem  at  a  discount. 

If  we  refer  the  practical  rcsviUs  of  trade  to  the  prin- 
ciples laid  down  by  our  illustrious  countryman,  Dr  Smith, 
wc  sliall  generally  find  reason  to  admire  the  soundness 
of  his  conclusions.  Though  partial  to  the  use  of  paper 
money  under  due  restrictions,  he  is  yet  aware  of  its  com- 
parative instability,  and  gives  his  readers  cause  to  be 
prepared  for  tiur  recurrence  of  s\i(h  embarrassments  as 
thoseof  1793  and  1795.  In  regard  to  the  country  banks, 
he  apprehends  no  danger  from  their  multiplication,  so 
long  as  they  are  bound  to  pay  their  notes  in  cash,  and 
are  restrained  from  issuing  any  under  five  pounds.  Such 
was  their  situation  previous  to  1797.  When  we  consi- 
der the  general  prejudices  against  private  banks,  it  seems 
not  unlikely  that  their  exemption  from  interruption  on 
the  part  of  govei-nmcnt  was,  in  some  degree,  owing  to  the 
weight  of  l5r  Smith's  authority.  Since  1797,  though  de- 
prived of  their  title  to  his  recommendation,  they  have 
had  but  too  powerful  a  hold  both  on  government  and  the 
country,  in  consequence  of  the  public  necessities ;  and 
that  remedy,  which  brings  them  back  to  the  observance 
of  former  rules,  must  be  slow  of  operation,  and  accom- 
pa]]ied,  wc  fear,  with  considerable  embarrassment  to  the 
public,     {x) 

BUMALDA,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Digynia.     See  Botany,  p.  154. 

BUMELIA,  a  genus  of  plants  of  the  class  Pentandria, 
and  order  Monogynia.     See  Botany,  p.  136. 

BUNDELCUND,a  circarof  Hindostan,  on  the  south- 
west side  of  the  Juuinah,  in  the  province  of  Allahabad. 
The  country  is  in  general  mountainous  and  covered  with 
wood,  but  the  soil  in  many  plates  produces  plenty  of  cot- 
ton and  all  kinds  of  fruits,  though  neither  rice  nor  sugar. 
This  circar  is  more  than  100  miles  square.  It  contains 
some  strong  fortresses  ;  and  the  celebrated  diamond  mines 
of  Punna  aflbrd  a  considerable  revenue  to  its  rajah.  Chat- 
tcspour  is  reckoned  the  capital,     (fi) 
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BLX1.\S,  a  !;criusof  planlsof  the  class  'i  ciradynaniia, 
and  order  Silicuiosa.     See  iiorANV,p.  254. 

BUN'IUM,a  genus  of  plants  of  the  cjuss  Pentandria. 
and  order  Digynia.     See  IIotanv,  p.  I5K. 

IJ'u  XKl^K'.S  Hii.l..     Sec  A.merica,  Index. 

BUNYAN,  John,  best  known  as  the  author  of  tlir- 
Pilgriinii  I'rogrcHit  was  born  near  Bedford,  in  the  ycai 
16.!8.  His  father,  though  a  linker,  gave  him  a  better 
education  than  usual,  by  having  hiin  taught  lo  read  and 
write.  But  be'uig  of  very  frowaril  disposition,  and  much 
exposed  lo  the  contagion  of  bad  example,  he  early  began 
to  indulge  in  all  manner  of  vice,  and  soon  became,  in 
every  respect,  a  notorious  profligate.  During  his  wicked 
career,  however,  he  had  frequcnl  and  strong  convictions 
of  guilt.  Vai-ious  circumstances  occurred  lo  lead  him 
lo  serious  reflection  on  his  conduct.  His  imagination  was 
so  powerfully  impressed,  that  he  tliought  he  heard  a 
voice  from  heaven  warning  him  of  his  danger.  And  the 
res\iltof  all  this  was  a  complete  and  ])crmanent  refoiTna- 
tion  of  character.  About  the  year  1655  he  became  a 
member  of  a  Baptist  society  at  Bedford  ;  and  was  so  zea- 
lous in  his  religious  profession  and  practices,  which  stood 
directly  opposed  lo  ihose  of  the  court,  that,  after  the  re- 
storation, he  RulTered,  along  with  multitudes  of  his  fellow 
Christians,  the  severest  persecution.  Having  ti-ansgress- 
cd  the  law  against  conventicles,  that  is,  having  chosen  lo 
worship  God  according  to  the  dictates  of  his  own  mind. 
and  to  maintain,  with  earnestness,  his  own  views  of  scrip- 
lure  doctrine,  lie  was  indicted,  at  the  instance  of  the 
king — stood  trial  at  the  Bedford  quarter  sessions  for  his 
alleged  offences,  and  was  found  guilty  of  "  devilishly  and 
perniciously  refusing  to  go  to  the  established  church, 
and  upholding  unlawful  meetings,  to  the  great  disturb- 
ance and  distraction  of  the  kingdom."  His  trial  was 
conducted  with  the  characteristic  injustice  and  tyranny 
of  those  times.  The  facts  stated  in  the  indictment  were 
not  proved.  No  witnesses  were  adduced  against  him. 
Some  words,  which  accidentally  fell  from  him  in  con- 
versing with  the  justices,  were  taken  for  a  conviction. 
And  these  worthy  administrators  of  the  acts  of  Charles 
II.  actuated  by  the  spirit,  andobedignl  to  the  will  of  their 
master,  pronomiced  upon  poor  John  Bunyan  a  sentence 
of  perpetual  banishment.  This  sentence  was  not  exe- 
cuted, but  its  victim  was  cast  into  prison,  and  remained 
there  for  twelve  years  and  a  half,  enduring  his  wrongs 
with  much  patience,  supporting  himself  and  his  family 
by  making  tagged  laces,  and  engaging  in  religious  ex- 
ercises with  above  sixty  dissenters,  who  were  confined  in 
the  same  place  for  the  same  illegalities.  He  was  at 
length  enlarged  through  the  benevolent  inteiftrcnce  of 
Dr  Barlow,  Bishop  of  Lincoln.  During  the  last  year  of 
his  imprisonment,  (1671)  he  was  unanimously  chosen 
pastor  of  the  congregation  at  Bedford,  to  wiiich  he  be- 
longed. And  afterwards  taking  advantage  of  James  the 
Second's  declaration  in  favour  of  liberty  of  conscience,  he 
built,  with  the  assistance  of  his  followers,  a  public  meet- 
ing-house in  that  city,  in  which  he  regularly  preached  lo 
large  and  admiring  audiences.  It  is  said  that  Dr  John 
Owen  was  one  of  his  hearers,  and  gave  countenance  in 
other  respects  to  his  ministerial  labours.  He  died  in 
London,  on  the  3 1  si  of  August  1688,  in  the  60th  year  of 
his  age. 

Bunyan  laboured  under  great  disadvantages,  in  poinl 
of  education  and  external  circumstances;  but  he  seems 
to  have  possessed  no  inconsiderable  portion  of  genius  ; 
and  had  he  been  more  favourably  situated,  would  proba 
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bly  have  made  a  greater  fipjure  in  the  world  than  most  of 
liis  contemporaries.  Of  this  we  have  sufficient  proof  in 
liis  Pilgrim's  Progress,  a  work  which  has  no  equal  in 
popularity,  and  which  is  distinguished  by  many  real  ex- 
cellencies, both  as  a  work  of  poetic  fancy  and  of  practical 
divinity.  The  allegory  is  well  conceived,  and  well  con- 
ducted. It  frequently  offends  by  its  coarseness  and  vul- 
garity, but  at  the  same  time  excites  so  much  dramatic 
interest,  and  gives  such  lively  delineations  of  real  life,  as 
to  make  the  reader  overlook  these  minor  defects.  The 
theology  which  it  teaches,  is  systematic  Calvinism  :  it  is 
Calvinism,  however,  coming  home  to  the  Christian's  ex- 
perience, and  producuig  its  moral  effects  on  his  heart  and 
conduct.  And  it  is  a  well-known  fact,  that  few  books 
have  done  more  good  among  the  people  tlian  the  Pil- 
grim's Progress.  Though  the  merits  of  the  author  are 
universally  acknowledged,  it  is  not  generally  knovi'n  that 
he  had  the  model  of  this  work  before  him  in  the  Isle  of 
Man^  or  the  Legal  Proceedings  in  Manshire  against  Sin, 
a  curious  little  allegory,  written  by  the  Rev.  Richard 
Barnard,  and  published  m  the  year  1626.  Bunyan  pro- 
duced various  other  pieces  of  inferior  merit.  Of  these 
the  Holy  War  is  in  greatest  repute  among  the  lower  or- 
ders, for  whom  it  is,  from  its  style  and  manner,  chiefly  in- 
tended. A  complete  edition  of  his  works  was  published 
in  irer,  in  two  volumes  folio,  adorned  with  copperplates, 
and  accompanied  with  a  recoinmendatory  preface  by  Mr 
George  Whitfield.  See  Grace  abounding  to  the  Chief 
of  Sinners,  in  a  faithful  account  of  the  Life  of  Mr  John 
Bunyan.  This  is  written  by  himself,  and  contains  a  very 
particular  account  of  the  conferences  which  he  had  with 
the  judges  by  whom  he  was  tried,  and  of  the  oppressive 
manner  in  wiiich  he  was  treated  by  his  persecutors.  It 
is  in  this,  as  in  several  other  respects,  an  excellent  pic- 
ture, both  of  Bunyan  himself,  and  of  the  times  in  which 
he  lived.  See  also  Grainger's  Biografih.  Hist,  of  Eng- 
land ;  Account  of  the  Life  of  Bunyan,  prefixed  to  the 
above-mentioned  edition  of  his  works  ;  and  Biografih. 
Brit,     (t) 

BUONAROTTI,  Michael  Angelo.  This  cele- 
brated person,  who  has  generally  been  considered  as  the 
great  restorer  of  the  arts  of  painting,  of  sculpture,  and  of 
arcliitecture,  was  born  in  1474.  The  place  of  his  na- 
tivity v/as  Castel  Caprese,  in  Tuscany  ;  a  fortress  of 
considerable  importance  in  the  commonwealth  of  Flo- 
rence, of  which  his  father  was  governor.  He  is  said  to 
have  manifestech,  even  in  his  childhood,  a  powerful  pro- 
pensity to  the  arts  which  afterwards  immortalized  his 
name  ;  and  when  put  to  school,  under  the  tuition  of 
Francisco  d'Urbino,  he  obstinately  persevered  in  devot- 
ing so  large  a  ])roportion  of  his  time  to  drawing,  that  he 
made  little  proficiency  in  his  other  studies.  It  was  with 
great  reluctance  that  his  father  and  his  other  relations 
consented  to  his  persevering  inclinations  ;  and  so  far  sa- 
crificed their  own  views  of  family  dignity,  as  to  permit 
him  to  enter  upon  the  regular  study  of  painting  as  a  pro- 
fession. At  the  age  of  fourteen  he  became  the  pupil  of 
Dominico  Ghirlatidaio,  a  painter  of  no  inconsiderable  me- 
rit, when  we  take  into  account  the  false  taste  which  had 
»o  generally  degraded  the  art  at  the  period  when  he  began 
to  exert  his  talents ;  though,  at  the  same  time,  it  must 
be  admitted,  that  to  the  future  eminence  of  those  ilhis- 
triou.s  men  who  issued  from  his  school,  rather  than  to  his 
own  individual  success,  he  is  indebted  for  the  place  which 
is  assigned  to  his  name  in  the  remembrance  of  i)ostcrity. 
Michael  Angelo  alone  secures  it  from  the  possibility  of 
oblivion. 


It  has  been  mentioned,  as  an  honourable  testimony  of" 
the  high  expectations  which  Michael  Angelo  had  already 
created,  that,  on  entering  the  school  of  Ghirlandaio,  it 
was  stipulated  that  his  master  should  pay  him  an  annual 
salary,  although  custom  had  established  the  contrary 
practice  of  paying  to  the  master  a  considerable  pre- 
mium. It  is  said,  that  the  jealous  temper  of  Ghirlandaio 
operated  as  a  frequent  bar  to  the  advancement  of  his  pu- 
pils ;  and  Condivi  has  asserted,  v,'hat  cannot  be  strictly 
true,  that  Michael  Angelo  became  so  marked  an  object 
of  his  envy,  that  he  derived  no  benefit  whatever  from  his 
instructions.  To  acquire  the  power  of  minute  imitation, 
was  the  great  object  of  his  first  ambition;  and,  notwith- 
standing the  deviations  from  individual  nature,  which 
his  powerful  and  poetical  mind  enabled  him  at  an  after 
period  to  practise  with  unexampled  boldness  and  suc- 
cess, it  is  instructive  to  know,  that,  at  his  outset,  per- 
haps no  man  ever  devoted  himself  with  more  unwearied 
assiduity  to  the  literal  and  accurate  representation  of 
whatever  he  attempted  to  paint ;  nor  was  it  till  he  had  se- 
cured actual  and  real  nature  as  his  conductor,  that  he 
ventured  forth  into  the  perilous  regions  of  ideal  grandeur 
and  sublimity. 

Among  the  circumstances  which,  at  this  remarkable 
period,  conspired  to  favour  the  progress  of  the  arts  in 
Italy,  while  much  must  be  ascribed  to  the  general  diffu- 
sion of  a  strong  and  enlightened  relish  for  them  in  the 
public  mind,  they  were  peculiarly  indebted  to  the  libe- 
ral and  munificent  patronage  of  the  family  of  Medici. 
About  this  time  the  art  of  sculpture  was  supposed  to  be 
less  understood  than  that  of  painting :  and  it  was  with 
a  view  to  its  encouragment  that  Lorenzo  de  Medici 
formed  an  ample  collection  of  statues,  busts,  and  basso- 
i-elievos  ;  and  free  access  was  afforded  to  all  who  were 
desirous  of  forming  their  taste,  by  studying  and  drawing 
from  the  antique.  Of  this  opportunity  Michael  Angelo 
did  not  fail  to  avail  himself;  and  though  his  first  inten- 
tion had  only  been  to  improve  himself  in  the  knowledge 
of  drawing,  he  soon  became  enamoured  of  the  art  of 
sculpture  ;  and  the  success  which  attended  his  first  efforts, 
effectually  procured  him  the  marked  notice  and  patro- 
nage of  Lorenzo.  Th.is  was  the  commencement  of  an 
intimacy,  which  was  not  less  advantageous  than  flat- 
tering to  Michael  Angelo.  As  yet  only  about  fifteen 
years  of  age,  he  was  invited  to  live  in  the  house  of  Lo- 
renzo. He  was  treated  as  a  friend, — he  enjoyed  the  con- 
versation of  men  of  rank  and  genius, — he  was  permitted 
free  access  to  the  gems  and  works  of  art,  which  were 
fitted  to  improve  his  taste, — and  was  accommodated 
with  whatever  could  contribute  to  his  comfort  or  to  his 
progress. 

The  death  of  Lorenzo,  which  happened  about  two 
years  after,  was  an  irreparable  loss  to  the  arts.  His  suc- 
cessor Piero  continued,  indeed,  to  afford  them  that  kind 
and  degree  of  patronage  which  consisted  with  the  worth- 
lessncss  of  his  character  and  the  depravity  of  his  taste. 
Michael  Angelo,  who  enjoyed  a  share  of  his  notice  and 
employment,  still  continued  to  reside  in  the  palace  ;  and 
his  ])rotector  was  proud  to  say,  that  he  had  two  eminent 
men  under  his  roof,— a  Spanish  footman,  remarkable  for 
his  speed  in  running,  and  Michael  Angelo.  By  order 
of  Piero,  Michael  Angelo  executed  several  works  of 
sculpture  ;  but  the  disturbances  which  arose  in  the  state  of 
Florence  induced  him  soon  after  to  retire  to  Bologna. 
Here  he  was  leceived  with  flatterhig  marks  of  conside- 
ration, and  executed  two  statues  for  the  church  of  St 
Dominico. 
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After  liis  return  to  Florence,  he  cxcciited  a  variety  of 
adniiral)lc  sculptures,  puilimlurly  the  well-known  colos- 
sal statue  of  David,  which  was  placed  in  front  of  the 
Palazzo  V'ecchio.  The  statue  of  Moses,  executed  at  a 
stibsetjuent  period,  is]^enerally  ackuowledj^ed  to  possess, 
inahijjher  de^riH-  than  any  of  his  other  numerous  sculp- 
tures, that  (Jiaiacter  of  majesty  which  more  or  less  ap- 
pears in  the  wlioleof  them. 

Whetner  Michael  Anjjulo  excelled  most  in  i)aintin(j, 
in  sculpture,  or  in  architecture,  it  would  be  no  easy  task 
to  determine.  "  Of  a  genius,"  as  is  observcil  by  one  of 
his  most  zealous  admirers  (M.  I'useli),  "who  succeed- 
ed beyond  rivalsiiip  in  whatever  he  undertook,  ii  is  dilli- 
cult  to  fix  the  principal  spliere  ;  but  it  appears  to  be  in- 
conteslible,  that  liowever  great  tiie  loss,  in  such  a  case, 
miglil  have  been  to  eillur  art,  painting  would  have  suf- 
fered more  if  deprived  of  his  powers  than  even  sculpture. 
In  sculpture  wc  possess  the  rcli(|ues  of  the  antique,— 
Works  llial  more  than  rival  his.  But  what  is  there  in 
painting  that  could  compensate  for  the  loss  of  the  Sistme 
chapel .'" 

The  pictures  which  occupy  the  ceilings  of  this  edifice 
were  finished  in  the  year  13  12  :  audit  stands  on  undoubt- 
ed evidence,  however  fabulous  it  may  seem,  that  tiie 
time  spent  in  the  execution  of  this  stupendous  monu- 
ment of  iiuman  genius,  ilid  not  exceed  twenty  months. 
The  celebrated  picture  of  the  Last  Judgment,  which  fills 
the  fa9ade  of  the  chapel,  above  the  altar,  was  a  subse- 
qticnt  performance,  executed  during  tlie  pontifical  of 
Paul  ill.;  who,  soon  after  his  accession,  paid  a  visit  to 
the  artist  in  person,  attended  by  ten  cardinuls,  tr>  solicit 
him  to  undertake  tlic  work.  It  was  finished  ui  l.i4  1;  and, 
accorduig  to  Vasari,  was  accomplished  in  less  tnan  seven 
years. 

In  the  chapel  called  the  Paulina,  from  its  founder 
Paul  III.,  Miciiaei  Angelo,  when  advanced  in  years, 
was  employed  to  paint  the  Conversion  ot  St  Paul,  and 
the  Crucifixion  of  St  Peter.  They  are  generally  con- 
sidered as  greatly  inferior  to  the  works  in  the  Sistiiic 
chapel. 

It  is  commonly  said  that  Michael  Angelo  entertained  a 
contempt  of  oil  painting,  and  used  to  call  it  the  work  of 
women  and  idlers.  Wljcther  he  ever  practised  the  art 
himself  is  doubtful ;  the  fact  at  least  rests  on  very  slender 
evidence ;  as  several  works  of  his  hand,  which  were  long 
supposed  to  be  in  oil,  have  recently  b^en  discovered  to 
be  in  distenipcr,  and  the  picture  of  David  and  Goliah  in 
the  Louvre  is  not  considered  as  genuine.  According  to 
the  opinion  of  M.  Fuscli,  it  is  the  work  of  Sebastian  del 
Piombo. 

The  church  of  St  Peter's  is  the  splendid  monument 
of  Michael  Angelo's  genius  and  success  as  an  arcliitect. 
This  fabric  was  begun  by  Julius  II.  in  1506,  and  en- 
trusted by  him  to  the  superintendence  of  Bramante.  Af- 
ter his  death,  the  care  of  this  immense  work,  was  confer- 
red on  Antonio  de  San  Gallo.  After  the  work,  by  the 
change  fiom  one  plan  to  anothei-,  had,  as  it  advanced, 
threatened  to  tm-n  out  a  mass  of  jarring  incongruity,  it 
was  submitted  to  the  judgment  and  direction  of  Michael 
Angelo,  who,  notwithstanding  its  complexity,  simplified 
and  harmonized  the  whole. 

To  whatever  department  of  art  Michael  Angelo  ap- 
plied the  powers  of  i;is  mind,  he  seems  from  his  first 
outset  to  have  evinced  an  energy,  originality,  and  subli- 
mity of  conception,  almost  perulii-r  to  himself;  and 
which  has  led  some  of  his  admirers  to  speak  of  liim 
as  of  a  being  gifted  by  nature  with  powers  of  a  super- 


human order.  Majesty  and  grandeur  arc  the  great  cha- 
racteristics of  his  style  :  character  and  beauty  he  admit- 
ted only  as  far  as  they  could  be  made  subservient  to  these 
more  exalted  qualities.  Consideied  as  a  painter,  it  wa» 
his  glory  to  raise  the  art  far  aliove  what  is  included  in 
the  mere  imitation  of  nature,  .Mid  to  place  it  on  a  level 
with  the  heroii  in  poetry.  And  it  seems  generally  admit- 
ted, that  the  success  with  which  he  accomplished  this  ix 
such  as  to  leave  far  behind  whatever  has  been  attempted 
with  similar  views  since  his  lime.  One  of  his  most  en- 
lightened admirers,  and  most  devoted  and  zealous  enco- 
miasts. Sir  Joshua  Reynolds,  denominates  him,  "  the  ex- 
alted fountler  and  father  of  modem  art ;  of  which,  he  adds, 
he  was  not  only  the  inventor,  l)Ut  which,  by  the  divine 
energy  of  his  own  mind,  he  carried  at  once  tf)  its  highest 
point  of  possible  perfection."  The  characters  represent- 
ed by  Michael  Angelo  possess  Uial  kind  of  elevation  above 
common  and  individual  nature,  which  belongs  to  the  per- 
sonages of  Homer  or  of  Milton.  In  either  case,  although 
nature  supply  the  materials,  it  is  the  boast  of  art  to 
new  model  and  arrange  them  to  the  production  of  some- 
tlung  higher  and  more  perfect  tiian  real  life  ever  presents 
to  our  observation.  And  no  where,  perhaps,  are  there 
higher  examples  of  the  extent  to  which  this  may  be  suc- 
cessfully carried,  than  are  furijshed  by  the  works  of  Mi- 
chael Angelo.  The  personification  of  the  Supreme  Be- 
ing, in  the  centre  of  the  Capella  Sestina  ;  the  Sybils  and 
the  Prophets  in  the  same  chapel ;  arc  all  instances  of  this, 
in  which  the  human  form  and  expression  arc  elerated  to 
a  character  of  gi-andeur  and  majesty  far  beyond  the 
pitch  of  actual  nature,  as  it  is  any  where  exhibited  to  our 
senses. 

It  is  obvious,  that  the  habits  of  mind  which  consist 
with  the  power  of  conceiving  and  exjiressing  this  ideal 
perfection  and  grandeur,  are  of  a  kind  which  unavoida- 
bly expose  those  who  fearlessly  obey  their  impulse  to 
the  hazard  of  occasional  caprice  and  extravagance. 
From  a  charge  of  this  description  the  most  partial  ad- 
mirers of  Michael  Angelo  do  not  attempt  to  vindicate 
him.  Habituated  as  he  was  to  move  in  a  higher  region, 
which  disowns  those  visible  landmarks  and  limitations 
that  effectually  guide  and  restrain  the  inferior  v»alks  of 
the  art,  he  sometimes  seems  hurried  away  by  the  im- 
pulse of  an  inventive  and  fruitful  mind,  -which  for  a  time 
has  ventured  to  trust  imagination  witiioul  its  acctistomcd 
ciirb.  It  is  not  without  reluctance  that  some  of  his  ablest 
defenders  have  been  forced  to  owii,  that  there  arc  figures 
of  his,  of  which  it  is  difficult  to  determine  whether  they  arc 
in  the  highest  degree  sublime,  or  in  the  greatest  degree 
ridiculous.  If  tliis  reflection  have  any  just  application  to 
Michael  Angelo,  it  is  doubly  applicable  to  many  of  tliose 
who  have  since  enlisted  themselves  in  the  numerous 
train  of  l\is  imitators,  for  whose  follies  and  absurdities  it 
has  often  been  his  fate  to  suffer  indiscriminate  and  un- 
merited censure. 

The  colouring  which  Michael  Angelo  adopted  is 
the  reverse  of  that  which  is  peculiar  to  the  ornamen- 
tal style  ;  and  whether  it  would  have  been  an  advan- 
tage had  it  possessed  more  of  that  splendour  which  is 
admired  in  Titian,  is  a  point  which  has  frequently  been 
disputed. 

From  his  infancy  he  was  distinguished  for  unwearied 
diligence,  and  this  was  in  general  continued  through  liis 
whole  life,  till  old  age  subdued  the  vigour  of  his  gigan- 
tic faculties.  There  was  one  considerable  period,  indeed, 
during  which  these  faculties  were  most  shamefully  mis- 
applied ;  and  that  this  loss  to  himself  and  to  mankind  ori- 
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ginated  iii  an  express  command  of  one  whose  chief  ambi- 
tion it  was  to  be  distinguished  as  the  most  magnificent 
and  enlightened  patron  of  the  arts,  is  a  reflection  calcu- 
lated only  to  aggravate  that  stigma  wluch  the  unpardon- 
able absurdity  of  such  a  transaction  affixes  to  the  boast- 
ed character  of  Leo  X.  During  the  whole  reign  of  that 
celebrated  pontiff,  a  period  of  more  than  eight  years,  the 
chief  occupation  assigned  to  Michael  Angelo,  was  to  su- 
perintend the  quarrying  of  marble  amongst  the  mountams 
of  Pietra  Santa,  and  tiie  formation  of  a  road  to  convey  it 
to  the  sea.  Nor  can  it  be  received  as  any  apology  for 
havmg  ordained  this  criminal  expenditure  of  divine  ta- 
lents and  genius,  that  Leo  X.  was,  in  fact,  aware  of  their 
excellence ;  and  that  the  task  which  he  imposed  on  their 
possessor,  was  only  mtended  as  introductory  to  inore 
considei'able  works  of  sculpture  and  of  architecture,  of 
which  Michael  Angelo  was  afterwards  to  have  the  direc- 
tion. 

Michael  Angelo  died  m  1553,  at  the  advanced  age  of 
90  years.  He  was  of  the  middle  stature,  of  a  bony  and 
spare  make.  His  countenance  was  distigured  by  a  blow 
which  he  received  in  his  youth  from  liis  cotemporary 
sculptor  Pietro  Torrigiano.     (f) 

BUPHTHALMUM,  a  genus  of  plants  of  the  class 
Syviijenesia,  aiid  order  Polygamia  Superflua.  See  Bo- 
tany, p.  299. 

BUi-LEURUM,  a  genus  of  plants  of  the  class  Pen- 
tandvia,  and  order  Digynia.  See  Botany,  p.  158. 

BURCHARDIA,  a  genus  of  plants  of  the  class  Hex- 
andria,  and  order  Monogynia.  See  Brown's  Prodromus 
Plantarum  J^ove  HoltMidics,  &c.  p.  272;  and  Botany, 
p.  189. 

BURFORD,  a  market-town  m  Oxfordshire,  about  72 
miles  W.  N.  W.  from  London,  is  situated  on  a  rising 
ground,  near  the  river  Windrush,  and  is  chiefly  remark- 
able as  being  one  of  the  oldest  towns  in  the  Mercian  kuig- 
dom.  Many  of  the  houses  are  modern  built ;  and  the 
church,  which  is  a  spacious  and  handsome  edifice,  with 
a  very  fine  spire,  displays  some  curious  specimens  of 
ancient  architecture.  The  south  porch  is  highly  deco- 
rated ;  and  the  entrance  on  the  west  is  ornamented  with 
birds  heads,  &c.  Burford  has  a  considerable  manufac- 
tory for  rugs  and  dufl'els,  but  it  is  particularly  famous  for 
saddles.  Though  not  a  corporate  town,  it  is  governed  by 
two  bailiffs,  and  has  a  common  seal.  The  horse  races, 
which  arc  held  on  the  neighbouring  downs,  are  much  fre- 
quented by  the  Oxford  students  and  the  surrounding  gen- 
try. A  field,  called  Battle-edge,  a  little  west  of  the  town, 
is  shewn  as  the  scene  of  a  dreadful  conflict  which  hap- 
pened in  752,  between  Elhelbald,  king  of  Mercia,  and 
Cuthred,  king  of  Wessex,  when  the  former  was  com- 
pletely defeated  ;  and  a  festival  is  still  ccleljrated  by  the 
inhabitants  on  Midsunnner  eve,  hi  commemoration  of 
the  victory.  It  has  two  annual  lairs,  and  a  market  on 
Saturday,  which  is  well  supplied  with  cattle  and  corn. 
It  contains  304  houses,  and  1516  inhabitants,  of  whom 
699  were  returned  in  1 80 1  as  employed  in  ti  ade  and  ma- 
nufactures.    N.Lat.  51°  50*,  E.Long.  1°  38'.     (i.) 

BL'KGAGE-TENURE,)s  a  species  of  holding  known 
to  both  the  English  and  Scots  law,  by  which  a  proprietor 
of  lands,  houses,  or  other  tenements,  within  the  liber- 
ties or  incorporated  territory  of  a  borough,  holds  of  the 
king,  or  other  person,  under  the  burden  of  certain  ser- 
vices to  the  borough,  or  a  fixed  rent-charge  to  the  lord. 
In  England,  it  is  considered  as  a  relict  of  the  ancient 
Saxon  liberty,  being  nothing  else  than  a  tenure  in  socage, 
the  fiec  or  certain  nature  of  which  the  lawvcr.-j  of  that 


country  are  fond  of  tracing  to  those  remote  times.  Hence 
they  account  for  the  variety  of  customs,  not  strictly 
feudal,  by  which  property  held  under  this  tenure  is  af- 
fected. Among  these  the  most  remarkable  seems  to  be, 
that  known  by  the  name  of  Moikov an-English,  of  which 
we  have  already  given  some  account.  In  some  English 
boroughs,  too,  the  widow  has  right,  by  privilege  of  this 
tenure,  to  be  endowed  of  the  whole  of  her  husband's  tene- 
ments, and  not  of  a  third  only,  as  at  common  law.  In 
others,  the  tenements  might  have  been  disposed  of  by 
will,  previously  to  the  statute  of  Henry  VIII.,  by  which 
that  right  was  made  universal.  There  are  about  29  bur- 
gage-tenure  boroughs  in  England,  in  which  the  right  of 
voting  for  burgesses  to  serve  in  parliament  belongs  to 
every  hidividual  proprietor  of  an  house,  tenement,  or  spot 
of  ground  on  which  a  house  has  anciently  stood. 

AVith  regard  to  Scotland,  it  has  been  doubted  whether 
this  species  of  tenure,  properly  understood,  is  peculiar 
to  royal  boroughs,  or  whether  it  extends  in  some  instan- 
ces, as  in  that  of  Paisley,  and  perhaps  some  others,  to 
boroughs  of  an  inferior  order.  Be  this  as  it  may,  as,  in 
royal  boroughs,  the  whole  community  is  the  king's  vas- 
sal, in  virtue  of  the  original  charter  of  erection,  so  each 
individual  proprietor  holds  of  the  crown,  (except  where 
the  lands,  or  other  tenements,  originally  held  of  a  sub- 
ject, and  he  had  refused  his  concurrence  to  the  erection,) 
and  must  be  hifcft  by  the  magistrates  as  the  king's  bailies. 
The  services  exigible  are  denommated  watching  and 
warding,  the  nature  of  which  is  sufficiently  indicated  by 
the  expression.  As  in  England,  however,  the  customs 
and  privileges  falling  under  this  kind  of  holding,  are  very 
different  in  different  places,  depending  partly  upon  im- 
memorial usage,  and  partly  on  the  particular  constitution 
oi-  set  of  the  borough.  But  in  none  of  them  are  the  indi- 
vidual proprietors,  as  in  the  burgage  holding  boroughs 
of  England,  allowed  a  direct  vote  in  the  election  of  their 
representatives  in  parliament,  the  highest  privilege  of 
that  nature  enjoyed  by  any  of  them  being  a  vote  in  the 
election  of  their  magistrates,  who,  in  the  case  of  royal 
boroughs,  appoint  the  delegates  who  elect  the  represen- 
tative for  any  particular  district  of  boroughs. — One  dictum 
of  law,  common  to  all  royal  boroughs,  is,  that  the  widow 
is  entirely  excluded  from  her  terce,  or  third  of  the  rents, 
of  her  deceased  husband's  burgage  tenements  ; — a  curi- 
ous contrast  to  the  usage  of  some  English  boroughs, 
where,  as  above  noticed,  custom  has  fixed  the  opposite 
extreme,  of  endowing  the  widow  in  the  whole  of  the  hus- 
band's burgage  rents.  See  Blackst.  Com.  lib.  ii.  cap.  6. ; 
Bankt.  and  Jink.  Inst.  &c.     (j.  b.) 

BURGER,  GonrREV  Augustus,  a  popular  German 
poet,  and  well  known  in  this  country  as  the  author  of  the 
celebrated  ballad  of  Leonora,  was  born  at  Wolmcrswende, 
in  the  principality  of  Halberstadt,  on  the  1st  of  Jaimary, 
1748.  In  his  infancy,  as  he  himself  informs  us,  he  dis- 
played no  uncommon  indications  of  superior  genius  ;  but 
was,  on  the  contrary,  considered  by  his  parents  as  re- 
markable only  for  stupidity  and  indolence.  The  first  ten 
years  of  his  life  were  employed  in  learning  to  read  and 
write  his  native  language  ;  the  Bilile  and  book  of  church 
hymns  were  his  principal  and  favourite  study  ;  and  his 
memory  being  naturally  retentive,  he  easily  remembered 
what  he  read  from  these  volumes.  I'rom  the  prophetic 
books  of  the  Old  Testament,  and  the  volume  of  hymns 
already  mentioned,  he  caught  the  first  glow  of  poetical 
inspiration  ;  and  to  the  latest  period  of  his  life,  he  recol- 
lected, and  mentioned  with  emotion,  the  enthusiasm  to 
wliicli  they  had  ckvatcd  his  youthful  mind. 
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Even  so  rjirly  as  the  ixpirut'iDii  of  his  first  (Icciunium, 
BurKcrcxliihitc-d  thai  syinploni  of  a  poclical  disposiiioii — 
thclovf  of  soliUulc  ;  and  without  any  cxlcfnal  encourage- 
ment, or  other  learninf?,  than  that  with  whicli  his  liitlierlo 
very  limited  ranj^e  of  readinji;  had  sup|)lie(l  liiin,  he  het;an 
to  write  verses  before  he  had  been  tau'^ht  so  much  as  tiic 
first  principles  of  >;rammar  and  composition.  His  stu- 
dies, in  the  mean  time,  proceeded  hut  slowly  ;  and  the 
difliculty  w  ilh  which  he  was  made  to  acquire  a  knowledge 
of  the  rules  of  Latin  j;ranmiar  appears  extraordinary  in 
a  youth  certainly  of  no  mean  talents.  Mis  father,  a  plain, 
sensible  man,  of  some  leai-nintjand  p;rcat  indolence,  hav- 
injj;  in  vain  attempted  to  make  his  son  comprehend  the 
elements  of  that  lani^tia^e,  at  length  resolve<l  to  send  him, 
in  his  r2th  year,  to  his  f^randfivlher  at  Asclierskbcn,  in 
order  that  he  itiinht  have  the  advantage  of  attciidiiii^  the 
grammar  school  in  that  town.  Here  younj;  IJurs^er  made 
some  progress  in  Latin ;  but  having,  unfortunately,  in- 
curred the  displeasure  of  the  rector,  in  consequence  of 
some  satirical  verses  which  he  had  composed  in  ridicule 
of  one  of  his  fellow  pupils,  his  {grandfather  found  it  ne- 
cessary to  remove  him  to  i\\i:  fiddag'jgium  at  Halle,  in  the 
year  1762.  In  1764-,  he  entered  into  the  university  of 
Halle,  and  became,  at  his  grandfather's  desire,  although 
contrary  to  his  own  inclination,  a  student  of  divinity.  He 
is  even  said  to  have  preached  once  in  a  country  church  in 
the  neighbourhood  of  Halle.  Theological  studies,  how- 
ever, were  not  congenial  with  the  lively  disposition  of 
Bm-gcr ;  and  his  grandfather  having  got  infonnation, 
that  the  young  man  did  not  conduct  himself  in  a  manner 
suitable  to  his  future  vocation,  recalled  him  from  Halle. 
But  Burger,  it  would  seem,  contrived  to  appease  the 
anger  of  his  offended  relative  ;  for  he  obtained  his  per- 
mission, not  only  to  repair  to  (iottingcn,  at  Easter,  1768, 
but  to  change  his  studies  from  theology  to  jurisprudence. 
At  Gotlingcn,  accordingly,  he  applied  himself,  for  some 
time,  w  ith  assiduity  to  his  new  course  of  study,  and  made 
considerable  progress  in  acciuiring  a  knowledge  of  the 
principles  of  the  civil  law ;  but  the  influence  of  his  for- 
mer dissipated  habits  became  again  apparent ;  and  his 
grandfather  having  been  informed  of  his  manner  of  liv- 
ing, gradually  withdrew  from  him  Ins  countenance  and 
support,  and  appears  to  have  regarded  him  as  a  depraved 
youth,  whose  case  was  entirely  liopeless. 

Meanwhile,  however.  Burger  became  associated  with 
several  men  of  genius  at  Gottingen,  by  whose  generous 
assistance  he  was  enabled  to  continue  his  studies,  which 
were  now  principally  directed  to  ancient  and  modern 
literature,  and  especially  to  poetry.  During  this  periofl, 
he  composed  several  of  his  songs  and  smaller  pieces.  In 
the  year  1770,  he  contributed,  along  with  his  friends. 
Goiter  and  Boie,  to  the  contents  of  the  first  poetical  al- 
manack which  appeared  in  Germany  ;  a  species  of  pub- 
lication, the  idea  of  which  was  borrowed  from  the  French. 
About  this  time,  too,  he  comjxised  his  Ode  to  Hofte,  and 
his  translation  of  the  Pirviffiliiim  Vetirris,  an  undertak- 
ing which  he  appears  to  have  long  meditated,  and  upon 
the  execution  of  which  he  seems  to  have  dwelt  with  feel- 
ings of  peculiar  gratification. 

Being  now  well  known  and  esteemed  as  a  poet  in  Got- 
tingen, Burger  had  an  opportunity  of  cultivating  his 
genius  in  the  society  of  a  number  of  young  men  of  dis- 
tinguished merit,  then  residing  at  the  same  university, 
several  of  whom  afterwards  made  a  conspicuous  figure 
on  the  literary  theatre  of  Germany.  Among  these  may 
be  mentioned  the  poets,  Voss,  Holty,  and  the  two  counts 
Stolberg.     To  these  friends  he  comnuinicated  most  of 


his  pieces  before  their  publiiation,  and  was,  no  doubt, 
indebted  to  them  for  many  useful  liints  and  emendatitjns. 
In  the  year  1772,  he  obtained,  tln-ough  the  interest  of 
his  friends,  the  situation  of  anolTicer  of  justice  (amtmann) 
in  the  territory  of  Altcn-Gleichen,  in  the  neighbourhood 
of  (iottingen.  In  1774,  he  married  his  first  wife,  a  daugh- 
ter of  the  Hanoverian  law-olheer,  Leonhart,  at  Niedeck 
The  place  which  had  been  procured  for  him,  however, 
was  neithcrof  suflicienl  emolument,  nor  sufliciently  con- 
genial with  lh(^  disposition  and  habits  of  the  poet,  to 
aflbrd  him  much  or  permanent  gratification  ;  he  there- 
fore resigned  it  in  1784  in  disgust,  and  in  the  following 
year  returned  to  Gottingen. 

During  the  period  of  his  residence  in  the  country,  he 
composed  his  famous  ballad  of  Leonora,  and  translated 
several  of  the  books  of  Homer's  Iliad  into  Iambic  blank 
verse,  which  were  published  in  the  German  Muncuni. 
Neither  this  translation,  however,  nor  one  which  he  af- 
terwards attempted  in  hexameter  verse,  was  ever  com- 
pleted ;  nor  is  it  much  to  be  regretted,  that  he  should 
have  reliiKiuished  a  task,  which  was  afterwards  so  well 
performed  by  count  Frederick  Stolberg,  and  by  Voss. 
In  1778,  he  undertook  the  sole  superintendance  of  the 
Gottingen  poetical  almanack  ;  the  former  editor,  Goe- 
kingk,  having  associated  himself  w  ith  \'oss,  iJi  Uie  ma- 
nagement of  a  similar  publication  at  Hamburgh.  In  the 
same  year,  he  also  published  the  first  collection  of  his 
poems,  which  contained  several  new  pieces,  in  addition 
to  those  which  had  already  appeared  in  different  periodi- 
cal works. 

On  his  retum  to  Gottingen,  in  1784,  our  author,  whose 
pecuniary  circumstances  were  far  from  being  in  a  pros- 
perous state,  determined  to  devote  himself  entirely  to 
his  favourite  literary  pursuits,  and  to  endeavour  to  qua- 
lify himself  for  the  situation  of  a  professor  in  the  univer- 
sitv.  With  this  object  in  view,  he  began  to  read  lectures 
on  philosophy  and  the  belles  lettrcs,  and  to  give  private 
instruction  to  individual  students.  In  the  following  year 
( 1 785),  he  married  the  youngest  sister  of  liis  former  wife, 
who  had  been  carried  ofl"  by  consumption  about  twelve 
months  before  ;  a  step  which  exposed  him  to  much  cen- 
sure on  the  score  of  morality,  but  which  appears  to  have 
been  to  himself  a  source  of  great  comfort  and  happiness. 
But  his  happiness  was  of  short  duration  ;  for  his  beloved 
partner,  in  whom  his  whole  affections  seem  to  have  been 
centred,  died  of  a  hectic  fever  a  few  months  after  t]\e 
celebration  of  the  marriage.  The  blow  fell  heavily  upon 
Burger  ;  and,  indeed,  from  this  period,  his  life  exhibits 
little  else  thaw  a  record  of  uninterrupted  bodily  and  men- 
tal distress.  The  animal  spirits,  which  had  hitherto  sup- 
ported him  through  poverty,  and  privations  of  different 
kinds,  seem  now  to  have  almo.st  entirely  forsaken  liim  ; 
and  the  stream  of  life,  which  had  previously  flowed  along 
with  a  brisk,  if  not  an  equable  current,  now  became  dull 
and  flaggv,  and  mingled  with  the  muddy  waters  of  me- 
lancholy and  aflliction.  For  sometime,  he  devoted  him- 
self to  the  study  of  the  works  of  the  philosopher  of  Ko- 
ningsbeig,  and  read  public  lectures  on  the  critical  philo- 
sophy. Strong,  however,  as  was  the  desire  which  he 
constantly  manifested  to  excel  as  a  teacher  of  philosophy, 
the  infirm  state  of  his  health  would  not  permit  him  to 
bestow  that  intense  application  upon  those  pursuits,  which 
their  nature  necessarily  rerpiired  ;  and  his  exertions  in 
this  field  of  discipline,  therefore,  do  not  appear  to  have 
been  attended  with  any  remarkable  success. 

In  the  year  1787,  his  health  derived  some  benefit  from 
mediciJic ;  aiid  he  had  Uk  satisfaction  of  at  length  ob- 
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tainiiig;  from  tlie  philosophical  faculty  the  dep;ree  of  doc- 
tor. Two  years  afterwards,  he  was  appointed  an  ex- 
traordinary professor  of  philosophy,  though  without  any 
salary  ;  and,  in  the  same  year,  he  published  the  second 
edition  of  his  poems,  which  comprehended,  in  addition 
to  the  contents  of  the  previous  edition,  his  Holies  Lciii, 
which  he  appears  to  have  considered  as  his  best  and  most 
finished  production, — two  poems  in  commemoration  of 
the  fiftieth  anniversary  of  the  foundation  of  the  university 
of  Gottingen,  and  several  other  pieces. 

In  1790,  Burger  most  unadvisedly  entered  into  a  third 
marriage  with  a  Swabian  girl,  after  a  poetical  courtship, 
in  which  the  first  advances  were  made  by  the  lady.  The 
marriage  proved  a  most  unhappy  one,  and  was  attended 
v.ith  consequences  which  it  is  believed  contributed  to 
shorten  the  existence  of  the  poet. 

In  1792,  he  was  judicially  divorced  from  his  wife,  af- 
ter having  suffered  a  great  deal  of  misery  during  the  lat- 
ter period  of  the  subsistence  of  the  union.  A  short  while 
before  the  separation.  Burger  had  caught  a  cold,  which 
produced  a  hoarseness  that  adhered  to  him  during  the 
remainder  of  his  life,  and  deprived  him  of  the  faculty  of 
speaking  in  public.  His  situation  now  became  truly  de- 
plorable. Witliout  any  certain  means  of  subsistence,  he 
was  compelled  to  earn  a  scanty  and  precarious  livelihood, 
by  translating  out  of  foreign  languages  for  the  booksellers. 
Meanwhile,  his  strength  rapidly  declined.  In  the  month 
of  October  1793,  he  was  forced,  by  a  feverish  complaint, 
lo  confine  himself  to  bed.  Symptoms  of  consumption 
ensued  ;  and,  after  a  painful  and  lingering  illness,  which 
he  bore  with  becoming  fortitude,  he  expired  on  the  8th 
of  June  1794,  in  the  47th  year  of  his  age.  A  small  mo- 
nument was  erected  to  his  memory  in  Ulric's  garden  at 
Gottingen,  a  spot  which  the  poet  was  in  the  habit  of  fre- 
quenting at  early  hours,  and  which  is  now  used  as  a  pub- 
lic pronienade  and  place  of  amusement. 

The  moral  character  of  Burger  was  far  from  being  a 
model  of  purity  ;  yet,  if  his  failings  must  be  allowed  to 
have  been  numerous,  his  acV;nowledged  virtues  may  per- 
haps be  allowed  to  soften  the  tone  of  rigorous  censure. 
His  friends  have  borne  ample  testimony  to  the  benevo- 
lence, disinterestedness,  and  liberality  of  sentiment,  which 
uniformly  distinguished  him ;  and  have  recorded  in- 
stances of  generosity  and  truly  Chi'istian  charity,  which 
do  him  infinite  honour.  An  uncommon  vivacity  of  feel- 
ing, and  a  want  of  steady  principle  in  the  general  con- 
duct 01  life,  appear  to  have  constituted  the  defective  part 
of  his  character  ;  and  while  the  former  frequently  hur- 
ried him  into  errors,  which  reason  must  have  acknow- 
ledged and  reprobated  ;  the  latter  removed  every  obsta- 
cle to  the  impetuosity  of  passion.  An  indolent  and  ir- 
resolute mind,  iniable  to  resist  the  seductive  allurements 
that  are  presented  totlie  senses,  produced  a  life  which  was 
too  much  marked  by  irregularity  and  dissipation  ;  and  ac- 
tions which  will  not  stand  a  trial,  according  to  the  strict 
tests  of  religion  and  of  virtue. 

Upon  the  poetical  character  and  merits  of  Burger,  we 
can  dwell  with  more  unmingled  pleasure.  Although  all 
of  liis  numerous  productions  will  by  no  means  satisfy  the 
rigorous  demands  of  taste  and  criticism;  yet  there  will 
be  found,  in  general,  througliout  his  works,  a  spirit  of 
originality,  a  copiousness  of  jjoctical  imagery,  an  energy 
and  fire  of  language,  and  a  harmony  of  versification,  winch 
indicate  the  offspring  of  no  ordinary  genius.  Of  these 
cxf  ilencies,  his  Pcrvi^ilmm  yrnrria,  his  Ode  lo  f/o/ic, 
his  Ih/ien  Lied,  the  two  poems  on  i  i ■•  fifii<  li'  ;  imlv  rsuiy 
of  the  foundation  of  the  University  of  Gottingen,   and 


others,  afford  abundant  examples.  His  defects,  which, 
however,  are  more  tlian  compensated  by  his  acknowledg- 
ed beauties,  may  be  partly  ascribed  to  the  peculiarities  of 
his  genius,  and  partly  flow,  as  a  necessary  consequence, 
from  the  system  he  professed  and  pursued,  in  regard  to 
poetical  composition.  He  possessed  more  vigour  and 
originality,  than  chasteness  and  disciplined  thougnt ; 
more  boldness  and  luxuriancy  of  imagination,  than  cor- 
rectness of  judgment  or  refinement  of  taste.  Like  some 
writers  of  poetry  in  our  own  country,  he  avowedly  look- 
ed upon  popularity  as,  at  once,  the  greatest  proof  of  lite- 
rary merit,  and  the  highest  reward  of  poetical  exertion ; 
and  not  that  species  of  popularity  which  is  conferred  upon 
an  author  by  the  suffrages  of  tiie  truly  learned  and  dis- 
cerning, but  that  which  is  acquired  by  condescending  to 
adopt  the  feelings  and  prejudices,  and  even  the  very 
language,  of  the  illiterate  and  the  vulgar.  To  this  er- 
roneous system  he  too  frequently  sacrifices  tiie  rules  of 
art,  and  the  feelings  of  propriety,  and  gives  to  his  effu- 
sions an  occasional  coarseness,  which  is  apt  to  offend  a 
critical  and  refined  reader.  Some  of  his  sonnets  and 
smaller  pieces,  too,  however  beautiful  in  diction  and  ver- 
sification, betray  too  much  of  the  individual  character, 
sensations,  and  sufferings  of  the  author :  They  not  only 
exhibit  pictures  of  individual  and  peculiar  dispcsitions 
and  emotions  of  the  mind,  but  are,  in  fact,  the  offspring 
of  these  peculiar  and  temporary  feelings  ;  feelings  too 
minute  and  particular  to  be  fully  comprehended  and  en- 
joyed by  the  reader,  and  often  too  violent  to  permit  a  free 
exercise  of  the  poet's  powers. 

In  one  species  of  poetical  composition,  however,  Bur- 
ger has  few  rivals.  His  ballads,  whether  original  or  imi- 
tated, exhibit  a  richness  in  all  the  different  essential 
qualities  of  that  kind  of  writing,  which  has  seldom  been 
equalled,  and  perhaps  never  surpassed.  In  simplicity, 
energy,  pathos,  and  hinnour,  according  to  t.'ne  nature  of 
his  subject,  he  always  displays  powers  as  excellent  as 
they  are  various.  His  attention  had  been  drawn,  at  an 
early  stage  of  his  literary  career,  to  Percy's  "  Relicks," 
a  collection  which  he  perused  with  delight,  and  of  which 
he  translated  some  of  the  contents.  Several  of  his  bal- 
lads, however,  are  unquestionably  original.  An  attempt, 
indeed,  was  made  in  the  Moi;thly  Magazine,  (September 
1796,)  to  show  that  Burger  had  taken  the  story  of  his 
Leonora.,  from  an  old  English  ballad,  The  Suffolk  Mi- 
racle. But,  in  the  first  place,  it  is  extremely  inipioliable 
tijut  Burger  ever  saw  tins  supposed  original  ;  anfl,  in  the 
second  place,  it  is  certain  that  he  used  to  give  his  friends 
a  very  ilifferent  account  of  the  matter,  and  we  do  not  un- 
derstarid  that  his  veracity  was  ever  called  in  ciueslion. 
The  first  idea  of  writhig  such  a  ballad, he  said,  was  sug- 
gested to  him  by  hearing  a  peasant  girl  sing,  by  moon- 
light, some  verses,  of  wliich  he  recollected  only  three 
lines,  which  wc  translate  thus  : 

"  The  moon  it  sliines  so  bright, 
The  dead  ride  fast  by  niglit  : 
Sweet  love,  art  not  afraid !" 

From  which  it  appears  very  probable,  that  an  old  bal- 
lad, somewhat  similar  in  its  sul>ject,  had  existed  at  one 
time  in  Germany.  After  all,  in  a  poem  such  as  Leonora^ 
it  is  not  so  nnich  the  invention,  as  the  manner  of  execu- 
tion, which  evinces  the  genius  of  the  autlor ;  and,  in  this 
latter  respect,  the  merit  of  Bin'ger  is  indisputal)le. 

The  amateurs  of  German  literature  imt  probnhly  fa- 
mili:ii  with  his  otiier  ballads,  "  Der  tVildc  Jag;  r."  (which 
has  been  translated,  or  rather  imitated,  by  Mr  Scott  ;^ 
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«  Die  IVciber  von  Wvinnberg  ;"  «  Dea  Pfarrert  Tocliter 
von  Tauhftihain  ;"  "  Oaa  Lied  von  Trcu,:"  Sec.  ;  he- 
sklcs  his  Iranslutions  from  the  Iui«lisli,  wi.icli  will  not 
shrink,  fioni  n  coniiiurison  even  with  their  beiiutilul  ori- 
ginals. 

The  ballad  of  Leonora  has  been  frequently  translated. 
The  admirers  of  splendid  specimens  of  lypof^raphy  are 
acquainted  with  llie  elei^anl  version  of  Mr  \V.  Spencer, 
beautifully  printed  in  folio,  with  engravings,  from  admir- 
able designs,  by  Lady  1).  JJeauclerc.  See  the  Life  pre- 
fixed to  the  fourth  volume  of  Burger's  works,  published 
by  Ucinhard,  in  four  volumes  8vo.  Gottingen,  1796,  and 
following  years  ;  and  Schiller's  Review  of  Burger's  I-'o- 
ents,  ill  the  4tli  volume  of  that  author's  prose  writings, 
Leipsic,  1802.     (2) 

BUKGESS,  in  a  general  sense,  denotes  an  inhabitant 
of  a  borough  ;  but  in  a  more  restrained  and  proper  mean- 
ing, it  signilies  i\\c  freeynen  only  of  the  borough,  or  those 
who,  by  fme,  parentage  from  a  freeman,  marriage  with 
a  freeman's  daughter,  or  gratuitous  favour  of  the  bo- 
rough, are  entitled  to  certain  privileges  of  trade  or  other- 
wise. It  appears  from  the  Leges  Burgorum,  that  in  the 
royal  borouglis  of  Scotland,  property  to  tlie  extent  of  at 
least  a  rood  of  land,  iiolding  of  the  crown,  and  burdened 
wjtii  the  service  called  bttrgagium,  was  anciently  a  re- 
quisite qualilic.'-tion  towards  becoming  a  burgess.  It 
appears,  too,  from  the  records  in  the  reign  of  Robert  II. 
and  James  I.,  tiiat,  of  old,  the  hidividual  proprietors  of 
tenements  in  these  boroughs  had  charters  from  the  king, 
as  otiier  freeholders,  from  wliich  the  practice  of  magis- 
trates receiving  vassals  in  burgal  tenements  as  the  king's 
bailies,  has  no  doubt  arisen. 

That  part  of  ttie  representatives  in  parliament  who  are 
returned  by  the  boroughs,  are  also  sometimes  denomi- 
nated burgesses,  in  coatradistinclion  to  t!ie  kiiigiits  of 
the  shires,  or  county  ri  prestntativcs,  altiiough,  in  fact, 
they  also  are  generally  proprietors  of  county  lands,  (j.  b.) 

BURGLARY  (^Burgi  latroduium,')  or  nocturnal  house- 
breaking, in  law,  signifies  an  unlawful  entering  into  the 
dwcUing-Lousc  of  another,  in  the  night-tune,  with  the  in- 
tention of  committing  some  felony. 

In  burglary  there  are  four  things  to  be  considered: 
tlie  time,  the  /ilaee,  the  manner,  and  ti.e  intent. 

1.  The  time  must  be  night  ;  for  the  like  offence  com- 
mitted by  day  is  called  house-breaking,  to  distinguish  it 
from  burglary,  wliich  is  commitl^  d  by  night.  Antient- 
ly,  the  day  was  reckoned  to  begin  only  at  sun-risiiig, 
and  to  end  immediately  at  sun-set ;  but  the  better  opi- 
nion seems  to  be,  that  if  there  be  day-light  enough, 
begun  or  left,  to  enable  one  to  discern  a  man's  face,  it 
is  no  burglary.  But  tliis  principle  does  not  extend  to 
moon-light. 

2.  The  filace,  according  to  Sir  Edward  Coke,  must 
be  a  mansion-house  ;  and,  therefore,  to  account  for  the 
reason  wiiy  breaking  into  a  church  is  burglai-y,  lie 
quaintly  observes,  that  it  is  domus  mansionalis  Dei.  But 
it  does  not  seem  absolutely  necessary  tiiat  it  should,  in  all 
cases,  be  a  mai.sion-house  ;  for  a  burglaiy  may  be  com- 
mitted by  breakiPig  the  gates  or  walls  of  a  town  by  night. 
According  to  Spelman's  definition,  burglary  is  "  nocturna 
diru/ilio  aiicujua  habilaculi,  x-el  ecctesia,  eliam  murorum 
portarumve  burgi,  ad  fehniam  /iir/ietrandam."  And  we 
may,  therefore,  conclude,  that  the  reciuisite  of  its  being 
domus  mansionalis  is  only  in  the  burglary  of  a  private 
house.  No  distant  barn,  however,  wareliouse,  or  the 
like,  are  under  the  same  privileges  as  a  man's  dwelling- 
house  ;  nor  empty  houses,  wiicrein  no  one  resides.     But 


burglary  may  be  committed  in  a  house  where  a  man 
sometimes  resides,  and  which  the  owner  hath  left  for  a 
short  lime,  ammo  rcvcrtendl;  although  no  one  should 
l\ap|)en  to  be  in  it  ai  the  period  of  ccjmmitting  the  crime. 
A  burglury  may  also  be  conmiitted  in  the  barn,  stable, 
or  warehouse,  if  they  be  parcel  of  the  mansion-house, 
though  not  under  the  same  roof,  or  contiguous.  A  cham- 
ber in  a  colle;;e  or  iim  of  court,  where  one  usually  lodges, 
is  to  all  intents  and  purposes  the  mansion-house  of  the 
owner;  for  every  inhabitant  hath  a  distinct  property 
therein.  So  also  is  a  room  or  lodging,  in  any  private 
house,  the  mansion-house,  for  the  time  being,  of  the 
lodger,  if  the  owner  do  not  himself  live  in  the  house,  or 
if  he  and  the  lodger  enter  by  separate  outward  doors  , 
otherwise,  however,  lodgers  are  considered  only  as  in- 
mates, and  their  chambers  as  parcel  of  the  dwelling- 
house  of  the  owner.  The  house  of  a  corporation  is  their 
mansion  house,  and  not  that  of  the  respective  ofliccrs 
who  may  inhabit  its  separate  apartments.  A  shop  hired 
for  the  purposes  of  work  or  trade,  and  not  used  as  a 
dwelling,  is  not  considered  as  a  mansion-house,  nor  can 
a  burglary  be  committed  therein.  Neither  can  burglary- 
be  committed  iii  a  tent  or  booth  erected  in  a  market  or 
fair,  even  altliough  the  owner  should  lodge  in  it.  The 
entering  into  the  work-shops  of  the  plate-glass  manufac- 
tory, with  intent  to  steal  the  stock  or  utensils,  is  made 
single  felony,  and  punished  with  transportation  for  seven 
years,  by  13  Geo.  III.  c.  38. 

3.  With  regard  to  the  manner  of  committtng  burgla- 
ry, there  must  be  both  a  breaking  and  an  entry  to  com- 
plete the  offence.  But  it  is  not  necessary  that  they 
sliould  both  take  place  at  the  same  time  ;  for  if  a  breach 
be  made  one  night,  and  the  same  breakers  enter  through 
it  the  next  night,  they  arc  burglars.  In  general,  there 
must  be  an  actual,  and  not  merely  an  ideal  breaking; 
such,  at  least,  as  breaking  or  taking  out  the  glass,  or 
otherwise  opening  a  window;  picking  a  lock,  or  opening 
it  with  a  key  ;  lifting  up  the  latch,  or  unloosing  any  other 
fastenings  of  a  door.  But  if  doors  or  windows  are  negli- 
gently left  open,  and  a  man  enters,  it  is  no  burglary,  un- 
less he  afterwards  unlocks  an  inner  or  chamber  door. 
To  come  down  a  chimney  is  held  to  be  a  burKlarious 
entry.  If  a  man  enters  by  an  open  door,  and  breaks 
open  a  chest,  it  is  no  burglar)- ;  but  it  is  so,  if  he  breaks 
open  a  cupboard  or  otJ'.er  fixture.  If  a  person  knocks 
at  a  door,  and  upon  its  being  opened,  rushes  in,  with  a 
felonious  intent ;  or,  under  pretence  of  takuig  lodgings, 
falls  upon  the  landlord  and  robs  him  ;  or  procures  a  con- 
stable to  gain  admittance,  in  order  to  search  for  traitors, 
and  then  binds  the  constable  and  robs  the  house:  all 
these  are  deemed  burglarious  entries,  although  there  be 
no  actual  breaking.  So,  likewise,  if  a  servant  opens  and 
enters  his  master's  chamber-door  with  a  felonious  de- 
sign ;  or  if  a  person  lodging  in  the  same  house  or  inn, 
opens  and  enters  another's  door  with  an  evil  intent.  If 
a  servant  conspires  with  a  robber,  and  lets  hini  into  his 
master's  house  by  night,  both  arc  implicated  in  the  crime. 
Tlie  least  degree  of  entry  with  any  part  cf  the  body  is 
sufficient  to  constitute  a  burglary  ;  such  as  stepping  over 
the  threshold,  putting  a  hand  or  a  hook  in  at  a  window 
to  draw  out  goods,  or  a  pistol  to  demand  ore's  money. 
Tiie  entry  may  be  before  the  breaking  as  well  as  after 
it;  for  by  statute  12  Ann.  c.  7.  if  a  person  enters  the 
dwelHiig-house  of  another,  by  day  or  night,  without  break- 
ing in,  with  intent  to  commit  felony,  or  being  in  the 
house,  shall  commit  felony  and  then  break  out  by  night ; 
this  is  dcclai-ed  to  be  buj-glary.     When  several  persons 
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come  together,  with  a  design  to  commit  burglary,  and 
one  does  it,  wliile  the  others  watc  i  near  the  house,  the 
act  of  one  is  considered  as  the  act  of  all. 

4.  The  breaking  and  enteruig  must  be  made  with  a 
felonious  intent,  otherwise  the  ofi'ence  amounts  only  to  a 
trespass.  It  is  the  same  thing,  however,  wiiether  the  in- 
tention be  actually  carried  into  execution,  or  only  demon- 
strated by  some  overt  act. 

Burglary  is  a  felony  at  common  law,  but  within  the 
benefit  of  clergy.  By  the  statutes  1  Edw.  VI.  c.  12.  and 
18  Eliz.  c.  r.  however,  clergy  is  taken  away  from  the 
principals;  and  by  3  and  4  William  and  Mary  c.  9.  from 
all  accessaries  before  the  fact.  By  the  statute  10  and  1 1 
William  III.  c.  23.  any  person  who  shall  convict  a  bur- 
glar shall  be  exempted  from  parish  and  ward  offices 
\vhere  the  offence  was  committed.  To  this  exemption 
a  reward  of  40/.  is  superadded  by  the  statutes  5  Ann. 
c.  31.  and  6  Geo.  I.  c.  23.  If  an  accomplice,  being  out 
of  prison,  shall  convict  two  or  more  offenders,  he  is  enti- 
tled to  a  pardon  of  the  felonies  enumerated  in  the  act. 
And  by  the  statutes  25  Geo.  II.  c.  36.,  27  Geo.  II.  c.  3., 
and  18  Geo.  III.  c.  19.,  the  charges  of  prosecuting  and 
convicting  a  burglar  shall  be  paid  by  the  treasurer  of  the 
county  where  the  burglary  was  committed,  to  the  prose- 
cutor and  poor  witnesses.  The  statute  23  Geo.  III.  c. 
88.  enacts,  tliat  any  person  who  shall  be  apprehended, 
having  upon  him  any  pick-lock  key,  &c.  or  otner  imple- 
ment, with  intent  to  commit  a  burglary,  shall  be  deemed 
a  rogue  and  a  vagabond  within  the  statute  17  Geo.  II. 
c.  5.  And  by  the  statute  10  Geo.  III.  c.  48.  the  buyers 
and  receivers  of  jewels,  gold,  or  silver  plate,  carried  off 
in  a  burglary,  may  be  tried  and  transported  for  fourteen 
years,  before  the  conviction  of  the  principal.  Blackst. 
Comment.  B.  iv.  eh.  Ifi.  ;  Jacob's  Laiu  Diet,     (z) 

BURGOS,  a  city  of  Spain,  and  capital  of  Old  Castile, 
is  situated  on  the  declivity  of  a  hill,  on  the  right  bank  of 
the  river  Arlanzon,  whose  stream  flows  close  to  its  walls. 
It  is  supposed  by  some  writers  to  be  the  Braum  or  Bra- 
vunfiof  Ptolemy,  but  others  refer  its  origin  to  the  site  of 
another  city  called  Aura,  as  late  as  the  ninth  or  tenth 
century.  It  is  a  large  irregular  town,  presenting  the 
figure  of  a  cross,  surrounded  by  high  walls,  and  was  for- 
merly protected  by  a  castle  of  considerable  strength, 
erected  on  the  brow  of  the  adjacent  hill,  of  which  some 
vestiges  still  remain.  The  streets  are  narrow,  crooked, 
and  badly  arranged  ;  and  of  its  numerous  stjuarcs,  one 
only  is  deserving  of  notice.  It  stands  in  the  middle  of 
the  city,  and  is  surrounded  by  a  piazza,  supported  by 
lofty  pillars,  over  which  are  some  tolerably  handsome 
hoii-ses.  The  principal  approach  to  the  city  is  by  the  gate 
of  Santa  Maria,  which  opens  on  one  of  the  bridges  over 
the  Arlanzon.  This  gate  was  built  to  commemorate  the 
founders  of  the  Caslilian  monarchy,  and  the  illustrious 
men  who  had  contributed  to  its  honour  and  aggrandize- 
ment, with  whose  statues  it  is  still  adorned.  Among 
these  are  Fernando,  Gonzalez,  Charles  1.,  the  Cid,  and 
Diego  Porcel.  The  suburbs  of  Burgos,  which  arc  called 
De  Bega,  lie  on  the  opposite  side  of  the  river,  which  is 
crossed  by  tlu-ec  free-stone  bridges.  Here  is  a  beautiful 
promenade,  enlivened  by  the  intermixture  of  delightful 
gardens,  which  are  constantly  refreshed  with  fovmtains 
of  water.  Among  the  public  buildings  are  the  hotel  dc 
Ville,  tlie  palace  of  Velasco,  and  tlie  triumphal  arch 
erected  in  honour  of  Fernando  Gonzalez,  lirsl  count  of 
Castile.  The  cathedral  church  is  one  of  the  finest  and 
best  preserved  specimens  of  Gothic  arcliitecture  in  Spain. 
It  was  built  about  the  beginning  of  the  13th  ccntuiy,  by 


Ferdinand  III.,  but  was  not  completely  finished  till  some 
centuries  after.  This  church  is  embellished  with  towers, 
columns,  statues,  and  other  ornaments,  which  are  exe- 
cuted with  exquisite  delicacy  and  neatness,  and  contains 
eight  chapels,  in  which  divine  worship  is  regularly  per- 
formed, and  which  are  adorned  with  some  beautiful  paint- 
ings by  Raphael  and  Michael  Angelo  Buonarotti.  The 
church  of  St  Paul's  is  also  a  noble  Gothic  structure, 
with  an  altar  of  the  Coiinthian  order ;  and  the  convent  of 
the  Augustines,  which  stands  in  tl  s  subiu-bs,  is  famous 
for  its  chapel  of  the  holy  crucifix,  which  is  enriched 
with  the  collective  tribute  of  kings,  nobles,  and  privaite 
individuals.  According  to  tradition,  this  crucifix  was 
constructed  by  Nicodemus,  and  possesses  miraculous 
powers.  It  is  an  exact  outline  of  the  human  figure,  and 
is  covered  from  the  waist  to  the  feet  with  a  kind  of  petti- 
coat, full  plaited,  and  of  the  finest  cloth.  It  is  concealed 
behind  three  curtains,  and  is  only,  exhibited  on  great  oc- 
casions, and  always  with  pompous  solemnity.  There  are 
also  several  handsome  convents  and  hospitals,  particu- 
larly the  monastery  rfe /as  Huelgas,  and  the  royal  hospital, 
which  is  richly  endowed,  and  remarkable  for  its  cleanli- 
ness and  healthy  situation. 

Burgos  has  a  college  for  the  education  of  youth,  and 
also  an  academy  for  the  polite  arts,  both  of  which  are  ex- 
clusively supported  by  the  merchants.  A  surgical  school 
was  instituted  here  in  1 800  ;  but,  unfortunately,  its  pro- 
fessors were  chosen  without  any  regard  to  their  character 
and  abilities. 

This  city  was  erected  into  an  archbishopric  in  1574. 
Its  diocese  comprehends  a  cathedral  chapter,  six  colle- 
giate chapters,  eight  archpriests,  and  six  hundred  and 
ninety-three  parishes.  The  cathedral  chapter  includes 
17  dignitaries,  30  canons,  26  prebends,  and  19  chaplains. 
Burgos  is  the  residence  of  the  intendant  for  the  province 
of  the  same  name,  and  has  also  a  corregidor,  and  an  al- 
caide. 

As  long  as  Burgos  was  animated  by  the  presence  of 
its  sovereign,  it  continued  to  enjoy  splendour  and  pre- 
eminence ;  commerce  flourished,  industry  was  excited, 
and  manufactures  were  multiplied.  Its  crowded  fairs 
displayed  wealth  and  prosperity  ;  and  it  was  the  entrepot 
of  all  the  trade  that  was  carried  on  from  the  interior  of 
Spain  with  the  several  ports  on  the  bay  of  Biscay.  It  was 
also  the  residence  of  many  foreign  merchants  ;  and  the 
famous  Scgovian  cloth  was  transmitted  fiom  this  city  to 
every  quarter  of  Europe.  But,  when  Charles  \".  trans- 
ferred the  seat  of  royalty,  in  the  beginning  of  the  17th 
century,  to  Madrid,  its  prosperity  began  rapidly  to  de- 
cline ;  and,  before  the  conclusion  of  a  century,  it  was 
impoverished  and  depopulated.  Of  its  40,000  inhabi- 
tants, scarcely  9000  remain.  A  little  cloth,  and  some 
fine  woollen  stockings,  called  bas  d'claim,  are  its  princi- 
pal manufactures;  and  its  only  trade  consists  in  the  ex- 
portation of  the  woollen  cloths  of  Old  Castile,  from  which 
it  derives  a  considerable  profit.  It  is  112  miles  north  of 
Madrid.  West  longitude  3°  38'.  North  latitude  47°  10'. 
Sec  Laborde's  View  of  S/iain,  vol.  iii.  p-  14;  and  Bour- 
going's  Travels  in  S/tain,  p.  19,  in  Phillips's  Co/l.  vol.ix. 

BURfiUNDY,  or  BouRGOGNK,  anciently  a  powerful 
kingdom  in  Gaul,  was  first  established  by  the  Burgun- 
dians,  a  (ierman  nation,  in  the  beginning  of  the  fifth 
century.  This  ])(ople  formerly  occupied  the  countries 
of  the  present  Tiiuringia  and  Lusace,  on  cither  side  of 
the  Elbe,  and  were  supposed  to  have  been  descended 
from  the  Roman  soldiers  who  had  been  left  to  garrison 
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the  conqucsls  of  Drusus;  thouijli  Pliny  decidedly  as- 
serts, thai  tlioy  wfrc  a  liiUc  of  Hit-  Vamluis.  ("  Viiulili, 
quorum  puis  liuinuiidioncs,"  IlUl  jVat.  iv.  28.)  Before 
their  oinij^ralioii  fioiii  the  sliort  s  of  the  Baltic,  Ihcy  were 
engajfcd  in  almosl  constant  iioslilitit-S  with  the  Alcmaiini, 
conceriiiiii;  thrir  respective  boundaries ,  and  it  was  in  con- 
junction with  that  nation  that  they  made  their  fust  ap- 
pearance on  the  Rhine,  in  the  reifjn  of  the  emperor 
Tacitus.  After  repeated  irruptions  into  the  empire, 
tlicy  at  last  obtained  a  tyrant  from  tlic  usurper  Jovinus, 
to  settle  hi  that  part  of  (Juul  wliich  borders  on  the  Hliine, 
under  their  kin;;  Gundicar,  in  413  ;  and  this  >;rant  was 
afterwards  eontirmed  by  tlic  em|)eror  Hoiiorius,  upon 
condition  that  tliey  should  assist  the  Romans,  and  serve 
in  his  armies  as  subjects  of  tiie  empire.  Tlicir  irruj)- 
tions,  iiowever,  were  continued  ;  and,  leaguing  tiiem- 
sclves  with  the  otiicr  barbarians  from  the  north,  tliey  en- 
tered Uelgic  Gaul,  commiltiMg  unparalleled  ravages 
■wherever  they  came.  But  their  army  was  at  last  com- 
pletely defeated  by  yEtiusthe  Roriian  general,  when  they 
were  compelled  to  sue  for  peace.  jEtius  afterwards  re- 
moved tlicm  into  Sahautiia,  now  Savoy,  an  extensive 
tract  between  the  Rhone  and  tiie  .\lps;  and  here  they 
gi-adually  dilated  their  boundaries  until  490,  when  the 
territory  of  Gundobald,  tiie  Burgundian  king,  compre- 
hended modern  Burgundy,  almost  the  whole  of  Switzer- 
land and  Dauphine,  with  a  part  of  Provence  and  Savoy, 
and  had  Vienna  for  its  capital.  Tiiis  monarch  had  sa- 
crificed to  his  fears  of  a  rival,  two  of  his  brothers,  one 
of  whom  was  the  father  of  Clotilda,  c|uccn  of  the  !•' ranks  ; 
but  had  permitted  the  youngest  to  live,  and  to  possess 
the  dependent  principality  of  Geneva.  The  prosperity 
of  tne  Biu-gundians,  however,  was  but  of  short  duration. 
Clovis,  king  of  the  Franks,  had  spread  his  conquests 
over  the  finest  provinces  of  Gaul,  and  was  stopped  only 
by  tiie  power  and  the  valour  of  (iundobald.  But  the 
defection  of  Godegcsil,  the  brother  of  the  Burgundian 
king,  decided  the  fate  of  his  country;  and  Gundobald 
was  compeiled  to  yield  to  the  arms  of  Clovis,  and  con- 
descended to  pay  a  yearly  tribute  to  his  conqueror.  Upon 
the  cieath  of  Gundobald  in  509,  his  son,  Sigismund,  as- 
cer.ilcd  the  tiironc.  Tlie  first  act  of  his  reign  was  to  ac- 
knowledge his  subjection  to  the  emperor  of  Constantino- 
ple ;  and  the  second,  that  is  worth  recording,  was  the 
inliuman  murder  of  his  innocent  son,  to  satisfy  ti.e  pride 
and  resentment  of  a  step-mother.  Tliis  he  afici  wards 
attempted  to  expiate,  by  austere  devotion,  and  liberal  do- 
nations to  the  monastery  of  St  Maurice  in  Vallais,  which 
obtained  for  him  the  honours  of  a  sauit  and  a  martyr. 
But  a  more  dreadful  expiation  awaited  him  from  the  sons 
of  Clovis,  who,  with  a  powerful  army  of  Franks,  came 
to  revenge  upon  the  son  of  Gundobald  the  murder  of 
their  grandfatiier.  After  an  unsuccessful  battle  in  523, 
Sigismund  fled  to  the  desert,  and  attempted  to  conceal 
himself,  under  the  habit  of  a  monk  ;  but,  being  discover- 
ed and  betrayed  by  his  own  subjects,  he  was  condemned, 
with  his  wife  and  two  children,  to  be  buried  alive  in  a 
deep  well  at  Orleans.  The  Burgundians  submitted  for  a 
sholt  while  to  ti'cir  invaders,  wlien,  revolting  under 
Goi.demar,  the  bixitlicr  of  Sigismund,  they  recovered 
their  independence  after  a  severe  struggle,  but  maintain- 
ed it  oiiiy  for  eight  years.  Tne  sons  of  Clovis  again  en- 
tered Burgundy  ;  and,  in  534,  completed  the  conquest  of 
the  kingdom,  wiien  Gondemar  was  obliged  to  save  him- 
self by  flight ;  and  his  subjects  were  reduced  to  pay  an 
annual  tribute,  and  to  serve  in  the  armies  of  their  con- 
querors. But,  tliough  now  tinder  the  dominion  of  tlie 
Vol  V.     Part  I. 


Franks,  tiny  cunliniied  to  enjoy  their  national  laws,  un- 
til the  reign  of  Louis-le-JJebonnyire,  in  the  beginning  of 
the  ninth  century,  when  they  wei-e  incorporated  with  the 
other  subjetls  of  the  French  inoriarchy. 

Upon  the  death  of  Charles  the  Bald,  in  879,  Burgundy 
was  dismembei'cd  of  the  greatest  part  of  its  territories 
Burgundia  C"is-Jurana,  or  that  part  of  it  west  of  mount 
Jura  (now  Si  Claud,)  was  added  to  the  kingdom  of  Pro- 
vence, which  had  been  given  to  Boson,  the  brother-in- 
law  of  Cliarirs ;  and  Burgundia  Trans  Jurana,  which 
comprehended  Switzerland,  the  Valais,  the  Geneveur. 
and  Chablais,  was  given  to  Rodolpii,  the  son  of  Conrad, 
Earl  of  Paris,  in  888.  What  remained  of  the  aiicient 
kingdom  of  Burgundy  was  converted  into  a  duchy,  and 
continued  subject  to  its  own  dukes,  until  it  was  finally 
uiiited  to  the  crown  of  France  by  Louis  XI.  in  1478. 
Us  history  during  that  period,  however,  is  so  compittely 
involved  in  tliat  of  France,  that  we  must  refer  our  readers 
to  that  article.  At  present,  we  shall  only  remark,  tnat 
tlie  dukes  of  Burgundy,  by  tiicir  various  and  extensive 
possessions,  were  regarded  at  one  time  as  the  mo.st  con- 
siderable princes  in  Europe.  Many  of  them  rose  to  the 
throne  ofFrai.ce.  Tiiey  were  named,  by  a  decree  of 
Bayle  in  1433,  the  firsi  dukes  of  the  Christian  world,  and 
held  the  next  rank  to  kings. 

The  province  of  Burgundy,  before  the  revolution,  ex- 
tended 45  leagues  in  length,  and  about  30  in  breadth, 
and  was  bounded  by  Cliampagne  on  the  north,  by  Franche- 
Conite  oil  tlie  east,  by  Lyonnois  on  the  south,  and  on  the 
west  by  Bourbonnois  and  Nivernois.  It  is  divided  by  a 
chaui  of  mountains,  extending  from  Dijon  to  Lyons  ;  on 
the  east  of  which  is  one  extensive  and  fertile  plain,  ter- 
minated by  the  mountains  of  Franche-Conue  and  Savoy  ; 
but  on  the  west,  the  country  is  rather  hilly,  and  in  many 
places  dry  and  uncultivated.  The  soil  throughout  the 
province,  however,  is  in  general  excellent,  but  so  varied, 
that  almost  every  district  is  adapted  for  a  particular  spe- 
cies of  cultivation.  It  produces  various  kinds  of  grain 
and  fruits,  tobacco,  hemp,  and  flax.  The  wool  which  is 
annually  derived  from  tiieir  flocks,  aniounts  to  between 
three  and  four  thousand  pounds,  two  thirds  of  which  is 
manufactured  in  the  province  ;  and  its  wine  is  esteemed 
among  the  best  in  the  world,  :ind  is  drunk  throughout  all 
Europe.  The  produce  of  its  vineyards,  in  common 
years,  is  estimated  at  100,000  hogsheads.  Those  of 
Mont-Rachet  and  Romar.e  yield  the  most  esteemed 
wines ;  tiiough  the  wines  of  VoUenay  and  Pomard  are 
reckoned  the  most  delicate. 

Iron  nunes  are  found  in  almost  every  district,  and  sup- 
ply above  30  forges  in  the  province,  from  which  60,000 
quintals  of  iron  are  annually  transjwrted  to  different 
parts  of  France.  But  the  expcnce  of  land-carriage  pre- 
vents it  from  being  in  general  requisition,  as  th.e  mari- 
time provinces  can  obtain  this  metal  at  a  cheaper  rate 
from  Sweden.  Burgundy  has  also  several  coal  mines, 
and  abounds  with  an  infinite  variety  of  stones,  which 
are  capable  of  a  high  polish,  and  equal  in  beauty  to  any 
marble. 

The  manufactures  of  Burgundy  are  principally  con- 
fined to  woollen  stuffs,  such  as  drabs,  serges,  druggets, 
and  blankets;  of  which  it  is  computed  that  from  12  to 
13  tiiousand  pieces  are  annually  wrought  from  the  wool 
of  the  country.  They  are,  however,  chiefly  consumed 
in  this  and  the  neighbouring  provinces.  It  l..ts  several 
paper  manufactories  ;  and  its  dclf-warc  is  equal  to  any 
in  France. 

The  principal  rivers  of  this  province  are,  the  Seiae^ 
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the  Yonne,  the  Ain,  the  Saone,  the  Rhone,  the  Scillc, 
the  Loire,  the  Arroux,  and  the  Doubs  ;  all  of  which  are 
navigable.  The  Canal  de  Bourgogne  joins  the  Saone 
and  the  Seine,  b)'  the  river  Yonne,  and  extends  from 
Saint  Jean  de  Losne  to  the  village  of  La  Roche  near  St 
Fiorcntin,  about  30  leagues  in  length.  Part  of  it,  how- 
ever, is  still  unfinished  (1812,)  and  the  communication  is 
open  only  as  far  as  Dijon.  Another  canal,  called  the 
Canal  de  Digoin,  or  Canal  du  Centre,  unites  the  Saone 
and  the  Loire  from  Chalons  to  Dijon.  It  is  about  24 
leagues  in  length,  and  contains  81  sluices. 

The  population  of  Burgundy,  according  to  M.  Bon- 
vallet  des  Brosses,  amounted  to  1,072,800,  allowing  SCO 
for  every  square  league,  of  which  he  reckons  1341. 
The  name  of  Burgundy,  by  the  republican  di\ision  of 
the  country,  was  blotted  from  the  map  of  Europe,  and  it 
js  now  distributed  into  the  departments  of  the  Yonne, 
the  Cote  d'Or,  the  Saone  and  Loire,  and  the  Ain  ;  which 
see  under  their  respective  names.  See  also  Peuchet 
Dicti'jnnaire,  Sec. ;  Gibbon's  Rom.  Emji.  vol.  vii.  p. 
274,  Sec.  12mo. ;  and  Tynna  Almanack  du  Commerce, 
1811.     (/O 

BURIAL,  denotes  the  act  of  interring  the  body  of  a 
person  deceased. 

Although  the  mode  of  disposing  of  the  body  after 
deatli,  has  varied  in  different  ages  and  countries,  yet  de- 
votional feelings,  combined  with  a  sense  of  decency,  as 
well  as  a  regard  to  health  and  comfort,  seem  to  have  uni- 
versally pointed  out  to  mankind  the  propriety,  not  only 
of  removing  out  of  sight  the  dead  bodies  of  their  fellow- 
creatures,  but  of  performing  this  act  with  certain  so- 
lemnities, which  are  considered  as  a  natural  tribute  of 
respect  from  the  living  to  the  dead.  And  as  these  ce- 
remonies have  been  generally  regarded  as  religious 
rites,  they  have  seldom  been  denied  but  to  persons  who 
had  made  themselves  guilty  of  some  flagrant  violation 
of  the  laws  of  God  and  of  nature. 

Of  the  various  modes  of  burial  which  have  prevailed 
In  the  \iov\i\,inhv.mation,  or  simple  interment,  according 
to  the  opinion  of  Cicero,  as  it  is  the  most  natural,  appears 
to  have  been  also  the  most  ancient :  Redditur  cnim  terra 
cor/ius,et  ita  localum  ac  situm,  quasi  ofierimento  matris 
Cibducitur.  De  Leg.  ii.  22.  The  practices  of  burning 
dead  bodies,  of  enclosing  the  remains  in  urns,  embalm- 
ing, &t.c.  appear  to  have  been  of  later  date,  and  to  have 
derived  their  origin  from  the  dread  of  inhuman  treat- 
ment after  death,  liom  motives  of  affectionate  regard  in 
surviving  relatives,  or  from  the  pride  and  vanity  of  indi- 
viduals. 

In  discussing  the  subject  of  burial,  there  are  four  points 
particularly  deserving  of  attention:  The  importance  vi'hich 
nvinkind  in  general  have  attached  to  the  act ;  the  cere- 
monies with  which  it  has  been  accom])anicd  in  different 
ages,  and  among  different  nations ;  the  places  set  apart 
for  interment ;  and  the  laws  relative  to  the  practice  of 
burial. 

1.  From  the  earliest  historical  records,  it  is  evident 
that  burial  was  considered  by  mankind,  in  the  most  an- 
cient times,  as  an  object  of  the  highest  importance.  In 
the  Old  Testament  scriptures,  we  meet  with  many  pas- 
sages which  prove  this  to  have  been  the  case  among  the 
Jews  ;  who  not  only  betrayed,  at  all  times,  an  anxiety 
with  regard  to  the  rites  of  sepulture,  and  were  extremely 
careful  about  the  burial  of  their  dead,  I)ut  considered  the 
deprivation  of  biirial  as  one  of  the  most  disgraceful  things 
which  could  befall  a  man.  When  the  Lord  foretold  to  Abra- 


ham the  afflictions  which  should  come  upon  his  race,  he 
added,  as  a  source  of  consolation,  that  he  himself  should 
go  to  his  fathers  in  peace,  and  should  be  buried  in  a  good 
old  age.  (Gen.  xv.  15.)  Upon  the  death  of  Sarah,  Ms 
wife,  Abraham  earnestly  besought  the  sons  of  Heth,  to 
give  liim  possession  of  a  burying-place  ;  and  his  request 
being  granted,  he  purchased  of  Ephron,  the  son  of  Zo- 
har,  the  field  of  iSIachpclah,  and  the  cave  which  was 
therein,  for  four  hundred  shekels  of  silver.  Abraham, 
accordingly,  buried  Sarah  in  the  cave  of  the  field  of  Mach- 
pelah,  which  afterwards  served  as  a  place  of  interment 
for  his  own  body,  and  for  those  of  Isaac  and  of  Jacob. 
Many  other  passages  occur,  in  which  the  duty  of  sepul- 
ture is  inculcated,  and  instances  of  the  discharge  of  it  are 
i-ecorded.  David  gives  great  praise  to  the  men  of  Jabez- 
Gilead,  for  rescuing  the  bones  of  their  king  and  prince 
from  the  enemy's  walls,  and  committing  them  to  their 
family  vault.  (2  Sam.  ii.  5.)  The  scriptures  threaten 
the  wicked  with  being  deprived  of  burial,  as  if  such  de- 
privation were  one  of  the  greatest  calamities  that  could 
befall  them.  "  If  a  man  beget  a  hundred  cliildren,  and 
live  mr.iiy  years,  so  that  the  days  of  his  years  be  many- 
and  his  soul  be  not  filled  with  good,  ajid  also  that  he  have 
no  burial,  I  say,  that  an  untimely  birth  is  better  than  he." 
(Excles.  vi.  3.)  Jeremiah  also  threatens  the  kings,  priests, 
and  lalse  prophets,  who  had  worsliipped  idols,  that  he 
would  have  their  bones  thrown  out  of  their  graves,  like 
dung  upon  the  earth.  (Jercm.  viii.  2.)  The  same  pro- 
phet foretold,  that  Jehoiakim,  the  wicked  king  of  Judah, 
as  a  severe  punishment  for  his  guilt,  should  be  buried 
with  the  burial  of  an  ass; — that  he  should  be  cast  out  of 
the  gates  of  Jerusalem  into  the  common  sewer.  (Ibid, 
xxii.  18,  19.)  That  good  men  considered  it  to  be  a  part 
of  their  religious  duties  to  bury  the  dead,  appears  from 
the  example  of  Tobit,  who  went  about  burying  the  dead 
bodies  of  his  murdered  countrymen,  at  the  hazard  of  iiis 
own  life. 

Similar  sentiments  with  regard  to  the  importance  of 
burial,  appear  to  have  prevailed  also  among  the  heathen 
nations  of  antiquity.  Both  tlie  liistorical  and  the  poetical 
works  of  the  Greeks  clearly  prove,  tliat  even  in  their  most 
flourishing  period  of  prosiierity  and  civilization,  they  con- 
sidered it  essential  to  their  happiness  to  be  buried  and 
honoured  with  certain  ceremonies  after  death.  Solon, 
in  his  conversation  with  Croesus,  (Hcrodot.  Clio,  30 — 32,) 
plainly  intimates,  that  he  considered  a  public  funeral,— a 
magnificent  interment,  as  a  source  of  happiness.  More 
than  one  of  the  fireek  dramas,  arid,  among  these,  the 
niost  esteemed  tragedy  of  Sophocles,  the  Antigone,  de- 
rive their  whole  interest  from  a  contest  about  ti'.c  right  of 
burial.  Tlic  fate  of  the  twelve  Athenian  commanders, 
who  suffered  death  because  they  had  been  prevented 
froni  recovering  and  bvu'ving  the  dead  bodies  of  their 
countrymen,  after  a  naval  fight, is  well  known.  The  an- 
cient Greeks  and  Romans,  indeed,  were  strongly  persuad- 
ed, that  their  souls  would  not  he  admitted  into  the  Ely- 
sian  fields,  till  their  bodies  were  committed  to  the  cartii ; 
and  if  it  haiipencd  that  they  never  obtained  the  rites  of 
burial,  they  were  supposed  to  continue  in  a  wandering 
state,  excluded  from  the  mansions  of  the  blest,  for  a  term 
of  one  h\indred  years.  Hence  the  imperious  duty,  in- 
cumbent upon  all  travellers  who  should  happen  to  meet 
with  a  dead  body  in  their  way,  to  cast  dust  upon  it  tliree 
times  ;  of  which  three  handfuls,  one  at  least  was  cast 
upon  the  head.  He  who  encountered  an  unburied  body 
without  performing  this  ceremony,  drew  upon  hhnself  a 
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curse,  \\iric;li  no  saciifirc  could  remove,  lloracf!,  ac- 
cordincly,  makes  llic  shade  of  Aichilas  to  he^j  this  ser- 
vice ol  a  passing  seaman : 

At  til,  naiila,  v:igx  iic  parcc  iii:ilii,'iius  areni 

O-isibiis  It  cupili  iiiliiiriKilo 
Particiilam  dare.     Sic,  <iii(idciiiiriue  niinaliitur  Eurus 

I-'hiclibiis  lles|)erii!<,  Vciuisins 
ricclaiitiir  silvx,  tc  f><)si)itc  j  iniiltaijiie  mcrccs. 

Undo  piilcvt,  tibi  dcHiiat  a:cii|i) 
Ab  Jove,  Ncplimof|iie  sai-ri  ciis\c)di  Tareiili. 

Ncq;li(;is  imniciilis  iioc'uiiiaiii 
rosttnodo  le  natis  Iraudeni  comniillcre  fovsan. 

Di'bita  JMi-a  viivsqiii.-  siipcrba; 
Te  inanfaiit  ipsiiin  :  |iiicil)u.s  mm  hiu^iiai'  inuUis  ; 

Tcciwc  piactila  iiidla  rr.-idlvcnt. 
Quanqiiani  fcstiniis,  noii  est  mnia  longa  j  liccbit 

liijccto  Icr  pulvere  cuiTas. 

CVinn,  1,  28. 

Herodotus  inforitis  us,  (Euter/i.  90.)  that  in  Kgypt, 
if  any  person,  native  or  forcij^ntr,  was  found  cither  de- 
stroyed by  a  croiodiic,  or  droftned  in  the  water,  the  city 
nearest  w  hicti  the  dead  1)0(ly  was  discovered  was  obliged 
to  embalm  it,  witli  every  mark  of  respectful  attention,  and 
afterwards  deposit  it  in  some  consecrated  place.  Isaeus 
adduces  it  as  a  proof  of  Cleon's  not  being  the  son  of  As- 
typhylus,  that  lie  neither  buried  him,  nor  performed  his 
funeral  exscquies.  A  law  of  Athens  compelled  the  bu- 
rial of  a  dead  body  found  by  accident,  and  pronounced 
him  impious  who  refused.  Servius  on  Virgil  (,'EnfiV/  vi. 
176.)  says,  that  writers  on  morals  rank  the  interring  of 
the  dead  among  the  first  of  moral  duties.  Thus,  too, 
although  a  priest  was  contaminated  by  merely  looking  on 
a  dead  body,  yet  it  was  considered  the  height  of  impiety 
to  leave  it  unburied.  Some  individuals,  however,  ap- 
pear to  have  dissented  from  this  almost  iniiversal  opinion 
of  the  sacred  duty  of  interment.  The  Cynics  seem  to 
have  regarded  burial  with  contempt ;  and  Pliny  (//.  A". 
1.  vii.)  classes  the  concern  manifested  about  it  among  the 
weaknesses  of  human  nature.  But  the  importance  at- 
tached to  it,  in  the  general  estimation  of  mankind,  is 
sufficiently  obvious  from  the  facts  already  mentioned, 
from  the  denial  of  the  privilege  of  interment  to  persons 
in  particular  situations,  and  from  the  circumstance  of 
disgrace  attending  the  funerals  of  some  of  those  to  wliom 
it  was  allowed.  Persons  killed  by  lightning  were  buried 
apart  by  themselves,  being  deemed  odious  to  the  gods ; 
those  who  wasted  their  patrimony,  forfeited  the  right  of 
being  buried  in  the  sepulchres  of  their  fathers  ;  and 
those  who  were  guilty  of  suicide,  were  privately  depo- 
sited in  the  earth,  without  the  usual  solemnities — That 
those  sentiments  with  regard  to  the  importance  of  Ini- 
vial,  have  descended,  in  a  great  measure  unimpaired,  to 
modern  times,  proves  that  they  are  deeply  implanted  in 
the  human  Iireast ;  and  that,  if  they  belong  to  the  weak- 
nesses of  our  nature,  they  arc  too  \miviversally  prevalent, 
and  too  firmly  rooted,  to  be  easily  eradicated  by  the  ef- 
forts of  philosophy. 

2.  The  ceremonies  observed  in  burying  the  dead  have 
varied  in  dillerent  ages,  and  among  difi'ercnt  nations.  The 
two  modes  of  burial  chiefly  practised  by  the  ancients 
were  cremation  and  simi)le  interment.  Of  these,  we 
have  already  observed,  interment,  or  inluimation,  appears 
to  be  of  earliest  date.  The  custom  of  burning,  how- 
ever, is  probably  very  ancient ;  and  wc  have  several  ex- 
amples of  it  in  the  Old  Testament  scriptures.  Saul,  we 
arc  informed,  was  burnt  at  Jabcsh,  and  his  hones  after- 
wards buried  ;  and  Asa  was  burnt  in  the  bed  which  he 
■had  made  for  himself,  filled  with  sweet  odours  and  divers 


kinds  of  spices.  But  inc  piacticc  of  buriiing,  «e  are 
assured,  existed  neither  in  Persia  nor  in  Lgypl :  The 
Persians  thought  it  profane  to  feed  a  divinity  with  car- 
cases ;  and  the  I'.gyplians  abhorred  it  on  another  arcount, 
being  fully  persuaded  that  fire  was  a  voracious  animal, 
whicli  devoured  whatever  it  could  seize,  and  which, 
when  satiated,  expii'ed  with  what  it  had  consumed. 
Among  the  (ireeks  ;'1kI  Romans,  the  practice  of  rrema- 
lion  prevailed,  but  not  universally.  Uolh  X'irgil  and 
Ovid  mention  the  custom  of  burning  as  being  general 
before  the  foundation  of  Rome.  {/Kneid,  xl.  208.  l-'aai. 
iv.  853.)  Inhumation,  hov.ever,  Cicero  observes,  {Dc 
Leg.  ii.  22.)  was  preferred  by  Numa,  the  OjrneJian 
family,  and  Marius.  But  cremation  seems  still  to  have 
been  generally  practised.  'I'acitus  {./Inn.  xvi.  6.)  says, 
Po])paea's  corpse  was  not  burnt,  according  to  the  Roman 
fashion  ;  which  shews  the  prevailing  custom  at  that  pe- 
riod. And  it  is  a  misapprehension  of  Capitolinus's  words, 
to  suppose  that  Antonirius  |>iohibited  it;  for  Macrobius, 
(vii.  7.)  who  lived  during  the  reign  of  Theodosius  the 
Younger,  speaks  of  it  as  being  left  off  only  In  his  time. 
Among  the  Hindoos,  the  pi'actice  of  burning  the  dead 
has  prevailed  from  the  remotest  times.  Several  ancient 
autliors  also  mention  the  unnatural  custom  of  the  women 
in  India  burning  themselves  with  the  bodies  of  their  hus- 
bands, which  seems  to  be  of  great  antic|uily.  Thus  Pro- 
pertius  : 

Et  certamen  habent  let!  qiije  viva  scquatiir 
Conjugium  ;  piidor  est  non  licuissc  mori. 

Ardtni  vicliiccs,  el  flammac  pectora  pracbcnl, 
Imponuiitque  suis  ora  pcrusta  viris. 

Lib.  iii.  El.  13. 

» 
Cicero,  in  liis  Tusculan  questions,  likewise  mentions 
the  same  fact.  "  The  women  in  India,"  says  he,  "  when 
their  husband  dies,  eagerly  contend  to  have  it  determined 
which  of  them  he  loved  best,  for  each  man  has  several 
wives.  She  who  conquers  deems  herself  happy,  is  ac- 
companied by  her  friends  to  the  funeral  pile,  where  her 
body  is  burnt  with  that  of  her  husband  ;  they  who  arc 
vanquished  depart  in  sorrow.''  It  is  evident,  however,- 
that  the  custom  of  burning  the  dead  was  at  one  time 
prevalent  among  the  northern  nations  of  Europe,  as  well 
as  among  the  Greeks  and  Romans,  and  the  inhabitants  of 
Asia.  The  author  of  Yngthiga  Saga,  published  by  Snorro 
Sturleson,  in  his  history  of  the  kings  of  Xoi'way,  ascribes 
the  introduction  of  this  practice  to  Odin,  after  his  settle- 
ment in  the  north.  But  he  views  it,  at  the  same  time, 
as  borrowed  from  the  Asiatics.  Odin,  he  says,  enforced 
those  laws  in  his  own  dominions,  w  hich  were  formerly 
observed  among  the  inhabitants  of  Asia.  He  enjoined 
that  all  the  dead  should  be  burnt,  and  that  their  goods 
should  be  brought  to  the  funeral  pile  with  them  ;  pi-o- 
niising  that  all  the  goods  thus  burnt  should  accompany 
them  to  Wallialla,  and  that  there  they  should  enjoy  what 
belonged  to  them  on  earth.  He  ordered  that  the  ashes 
should  be  thrown  into  the  sea,  or  be  buried  in  the  earth  ; 
but  that  men  remarkable  for  their  dignity  and  virtue 
should  have  monuments  erected  in  memory  of  them  ; 
and  that  those  who  were  distinguished  by  any  great  ac- 
tion should  have  grave-stones,  called  liauraslcina.  (  Yngl. 
Sag.  c.  8.)  Sturleson  speaks  of  two  distinct  ages.  The 
first,  he  says,  was  called  Bruna-aulla,  (the  age  of  funci-al 
piles,)  during  which  It  was  custom;' ry  to  bum  all  the 
dead,  and  to  erect  monuments  over  them,  called  Bautas- 
tcina.  From  the  time,  however,  that  Danus  Miklllati, 
the  great  king  of  the  Danes,  caused  a  tomb  to  be  made 
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for  him,  and  gave  orders  that  he  should  be  buried  with 
all  the  ensigns  of  royalty,  with  all  his  arms,  and  with  a 
great  part  of  his  riches,  many  of  his  posterity  followed 
his  example.  Hence  the  age  of  graves  (Haugs-olld) 
had  its  origin  iii  Denmark.  But  the  age  of  funeral  piles 
continued  long  among  the  Swedes  and  Normans.  (^Pref. 
to  Hist.  p.  2.)  Danus  Mikillati  was  born  A.  D.  170.  A 
similar  distinction  of  ages  appears  to  have  existed  among 
the  Norwegians,  in  ancient  times.  We  find  one  Atbiorn, 
in  an  address  to  Hacon  the  Good,  on  occasion  of  a  general 
convention  of  the  people,  dividing  the  time  past  into  the 
age  of  funeral  piles,  and  that  of  graves.  {Saga  Haconar, 
c.  17.)  It  is  a  fact  not  generally  known,  that  the  inhuman 
custom  which  prevails  m  Huidostan,  of  burning  wives 
with  their  dead  husbands,  was  common  among  the  north- 
ern nations.  Not  only  did  it  exist  among  the  Tliracians, 
the  Heruli,  the  inhabitants  of  Poland  and  of  Prussia, 
durmg  their  heathen  state,  but  also  among  the  Scandina- 
vians. (Oddo,  Vit.  Otai  Trygguason.)  It  appears,  how- 
ever, that  widows  were  not  burnt  alive  ;  but  that,  accord- 
ing to  the  custom  of  the  country,  they  previously  put 
themselves  to  death.  The  reason  assigned  for  this  hor- 
rid law  was,  that  their  nuptial  felicity  would  thus  be  con- 
tinued after  death  m  Walhalla,  which  was  their  heaven. 
(See  Bartholin,  de  Causis  Contem^it.  Mortis,  506 — 510. 
Jamieson's  Etijmolog.  Diet.  v.  Bayle-fyre.)  Tne  in- 
troduction of  Christianity  appears  to  have  put  a  stop  to 
the  practice  of  burning  the  dead  ;  and  interment  came, 
at  length,  to  be  universally  adopted  by  those  nations 
which  were  converted  to  the  true  faith. 

We  shall  now  proceed  to  give  some  account  of  the 
various  funeral  solemnities  which  have  been  practised 
among  different  nations,  and  ui  different  ages  of  the 
world,  so  far  as  they  can  be  collected  from  credible  au- 
thorities. 

Among  the  Jews,  all  those  who  happen  to  be  present 
when  any  person  has  just  expired,  tear  their  clothes,  ac- 
cording to  the  ancient  custom  of  the  Hebrews.  The  dead 
body  is  then  placed  on  a  sheet  spread  on  the  pavement, 
kvith  the  thumb  turned  inward  to  the  hand,  and  a  wax 
taper  burning  at  the  head  or  feet.  The  deceased  is  wash- 
ed, and  a  clean  shirt  put  upon  him,  and  over  the  shirt  a 
garment  of  fine  linen,  which  he  wore  on  the  day  of  solemn 
expiation  ;  then  his  tated,  which  is  a  piece  of  sciuare 
cloth  with  tufts.  Lastly,  a  white  cap  is  put  on  his  head, 
and  he  is  then  shut  up  in  the  coffui.  Anciently,  it  appears 
to  have  been  a  custom  hi  Palestine,  to  embalm  the  bodies 
of  persons  of  distinction  and  fortune  ;  but  this  was  never 
generally  practised.  After  the  body  has  been  exposed, 
the  relations  meet  to  accompany  it  to  the  ground.  In 
ancient  times,  they  had  women  hired  to  cry,  and  persons 
who  played  on  doleful  instruments,  and  who  walked  in 
procession.  Persons  who  met  the  funeral  procession  in 
civility  joined  the  company,  and  mingled  their  groans. 
At  the  place  of  burial,  the  coffin  is  set  down  on  the 
ground  ;  then,  if  the  deceased  was  a  person  of  rank,  some 
one  makes  his  encomium  :  after  which  they  walk  ten 
times  about  the  grave,  repealing  a  long  prayer,  begin- 
ning, "  God  is  the  rock,  his  way  is  perfect,"  &c.  (Deut. 
xxxii.  4.)  The  body  is  then  let  down  into  the  grave,  with 
its  face  turned  towards  heaven ;  the  nearest  relations 
throw  the  earth  upon  it,  and  the  grave  is  filled.  When 
they  depart  from  the  spot,  they  walk  backward,  and  pul- 
ling up  some  grass  three  several  times,  they  throw  it  be- 
hind their  backs,  repeating,  "  They  shall  flourish  like 
the  grass  of  the  earth."  Ps.  Ixxii.  Ifi.  (See  Calmet's 
Diet,  of  the  Bible,  v.  Dead.) 


The  funeral  solemnities  of  the  Greeks  seem  to  have 
varied,  according  to  the  peculiar  sentiments  and  habits  of 
the  different  states,  and  the  rank  and  condition  of  the  de- 
ceased. In  general,  the  poorer  classes  were  interred  in 
public  cemeteries,  witliout  any  great  external  pomp  or  • 
mark  of  distinction.  Persons  of  fortune,  on  the  other 
hand,  were  usually  buried  with  much  splendor.  Of  these, 
some  were  bin-nt  to  ashes  on  a  magnificent  pyre,  and  their 
ashes  carefully  collected  and  deposited  in  an  ornamented 
urn  ;  while  others  were  embalmed,  after  the  Egyptian 
fashion,  and  then  removed  to  some  stone  or  marble  tomb 
provided  for  the  express  purpose. 

The  Athenians  were  inuch  more  ceremonious  than  any 
other  people  in  regard  to  the  burial  of  their  dead.  Their 
funerals  were  frequently  celebrated  with  the  most  ext.r- 
vagant  pomp  ;  which  at  one  period  was  carried  to  sucr 
an  extreme,  that  Solon  was  compelled  to  introduce  and 
enforce  a  law  for  its  moderation.  Dirges,  or  funeral 
songs,  often  of  exquisite  beauty,  were  adapted  to  music, 
and  not  only  sung  or  repeated  over  the  grave  or  funeral 
pyre,  but  afterwards  recited,  m  full  band,  while  funeral 
games  and  exercises  were  performed  at  the  place  of  se- 
pulture. But  this  extravagant  pageantry,  which  was  con- 
ferred upon  all  who  were  rich  enough  to  afford  it,  was 
greatly  exceeded  on  the  death  of  any  distinguished  patriot 
or  warrior ;  on  which  occasions,  the  expence  incurred, 
which  was  generally  enormous,  was  always  discharged 
by  the  commimity.  Of  this  extreme  prodigality  we  have 
an  example  in  the  funeral  of  Evagoras  ;  and  also  ui  tliat 
of  Demetrius,  which  is  related  at  large  by  Plutarch,  in 
Vit.  Devietr.  See  Mason  GooA'^  Lucretius,  b.  iii.  v.  923, 
N.  But  the  most  magnificent  public  funeral,  perhaps,  of 
which  we  have  any  account,  was  that  of  Alexander  the 
Great,  when  his  body  was  brought  from  Babylon  to  Alex- 
andria ;  a  minute  description  of  which  is  given  by  Diodo- 
rus  Siculus. 

The  manner  in  which  the  funerals  of  those  who  died 
in  defence  of  their  coimtry  were  solemnized  at  Athens, 
is  worthy  of  particular  notice,  as  it  cannot  fail  to  afford 
us  an  elevated  idea  of  that  polished  and  patriotic  people. 
On  a  day  appointed,  the  bones  of  the  deceased,  contained 
in  a  number  of  coffins  made  of  cypress  wood,  were  placed 
beneath  a  large  tent  erected  for  the  purpose,  and  exposed 
to  the  public  view  ;  so  that  all  those  who  had  relations 
to  deplore,  might  assemble  to  weep  over  them,  and  to 
perform  the  duties  which  tenderness  dictated,  or  religion 
enjoined.  Various  sorts  of  odoriferous  herbs  and  flowers 
were  brought  to  the  spot  by  tlie  friends  of  the  departed, 
and  strewn  around  the  tent.  Three  days  afterwards,  the 
coflins  were  placed  upon  as  many  cars  as  there  were 
tribes  ;  with  an  empty  hearse,  in  memory  of  those  who 
could  not  be  found.  These  were  carried  slowly,  in  pro- 
cession, through  the  town  to  tlie  Ccramicus,  or  public 
place  of  burial,  where  funeral  games  were  celebrated  in 
honour  of  the  deceased.  The  bodies  were  then  commit- 
ted to  the  earth,  amidst  tlie  weeping  and  lamentation  of  a 
numerous  traui  of  mourners.  An  orator,  appointed  by  the 
republic,  pronounced,  from  an  elevated  spot,  a  funeral 
oration,  in  praise  of  his  valiant  countrymen  ;  and  each 
tribe  raised  over  the  graves  of  its  members  a  column,  or 
monument  of  some  kind,  upon  which  were  inscribed 
the  names  of  the  deceased,  their  age,  and  the  places 
where  they  had  fallen.  See  Beloe's  Herodot.  vol.  ii.  p 
65.  N. 

Some  interesting  particulars,  regarding  the  funeral 
ceremonies  oliserved  by  other  ancient  nations,  have  been 
prciserved  by  Herodotus. 
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Ainonji  llu-  Rgyntians,  win  ii  a  muu  ol'  any  coiibi  (luciicc 
Jicd,  the  icnialcs  of  the  lamily  disfii^urcil  tlicir  facxs  wilh 
flirt,  l<  It  tiic  corpse  in  llic  lioiisc,  and  ran  pnblirly  aljoul, 
accoiniJanicd  by  tlu-ir  Icniaie  relations,  witli  tlicir  >,'ar- 
iHciits  in  disorder,  tlicir  breasts  exposed,  and  beatinf,' 
themselves  severely.  The  men  on  their  part  did  the 
same  ;  after  which  the  body  was  carried  to  the  embalm- 
crs.  Certain  persons  were  le}i;ally  apijointcd  to  the  ex- 
ercise ot  this  profession,  who  tieated  llie  body  in  diflcrcMt 
modes,  acrordini^-  to  the  rank  and  fortune  of  the  deceased. 
tieroiiol.  Kulcrli.  p.  85,  8tj.  For  an  account  of  the  difler- 
enl  mctliods  of  cmbalmin;^  and  prcserviiijj  dead  bodies, 
see  tnc  article  Mummy. 

By  the  ancient  Elliiopian  practice,  which  is  related  by 
Herodotus  according  to  the  traditions  of  Cambyses'  spies, 
after  all  the  moisture  was  extracted  from  the  body,  by 
the  ligyptian,  or  some  other  process,  they  covered  it  en- 
tirely witli  a  kind  of  plaster,  which  they  decorated  with 
various  colours,  so  as  to  make  it  convey  as  near  a  resem- 
blance as  possible  of  the  person  of  the  deceased.  They 
tlien  inclosed  it  in  a  hollow  pillar  of  crystal,  which  was 
dug  up  in  great  aljundance,  and  of  a  kind  that  was  easily 
wrought.  The  body  of  the  deceased  was  very  conspicu- 
ous through  the  crystal,  had  no  disagreeable  smell,  nor 
any  thing  else  that  was  offensive.  This  coflin  was  kept 
by  the  nearest  relations  of  the  deceased  for  a  twelve- 
month in  their  houses,  during  which  period  they  offered 
before  it  different  kinds  of  victims,  and  the  first  fruits  of 
their  lands.  These  were  afterwards  removed,  and  set 
up  round  the  city.     Herodot.  Thai.  2-1. 

The  ceremonies  observed  at  the  funerals  of  the  Scy- 
thian kings  were  extremely  singular.  As  soon  as  the 
king  died,  a  large  quadrangular  trench  was  sunk  near 
the  spot  where  the  Borysthenes  begins  to  be  navigable. 
The  body  was  thin  thoroughly  cleansed,  and  embalmed 
with  various  aromatic  herbs,  and  inclosid  in  wax.  After 
beuig  transported  tlu-ough  the  different  provinces  of  the 
kingdom,  the  dead  body  was  at  last  brought  to  the  Ger- 
rhi,  who  lived  in  the  remotest  parts  of  Scythia,  and 
amongst  whom  the  sepulchres  were.  Here  the  corpse 
was  placed  upon  a  couch,  round  which  daggers  were 
fixed  at  different  distances  ;  and  upon  the  whole  were 
disposed  pieces  of  wood,  covered  with  branches  of  wil- 
low, in  some  other  part  of  the  trench  they  buried  one 
of  the  concubines  of  the  deceased,  whom  they  had  pre- 
viously strangled,  together  with  the  baker,  the  cook,  the 
groom,  his  most  confidential  servant,  his  horses,  the 
ciioicest  of  his  effects,  and  some  golden  goblets.  The 
trench  was  then  filled  up  with  earth,  and  a  mound  as 
high  as  possible  raised  above  the  whole.  Sucii  was  the 
mode  of  burial  adopted  at  the  interment  of  their  kings  ; 
but  among  the  people,  in  general,  the  ceremony  was 
somewhat  different.  When  any  one  died,  the  neigh- 
bours placed  the  body  in  a  carriage,  and  carried  it  about 
to  the  different  acquaintance  of  the  deceased.  Tiicse 
prepared  some  entertainment  for  the  persons  who  ac- 
companied the  corpse,  placing  before  the  body  the  same 
as  before  the  rest.  After  being  carried  about,  in  this 
manner,  for  tlie  space  of  forty  days,  the  corpse  was  at 
length  buried.  The  Scythians,  however,  do  not  seem  to 
have  all  observed  the  same  customs  with  regard  to  their 
funerals ;  for  it  would  appear,  that  there  were  some  who 
suspended  the  dead  body  from  a  tree,  and  left  it  there  to 
putrefy.  "  Of  what  consequence,"  says  Plutarch,  "  is  it 
to  Theodorus,  whether  he  rots  in  the  earth  or  upon  it  ? 
Such  among  the  Scythians,  is  the  most  honourable  fu- 


neral." 1  his  stiaiige  custom  is  aUu  nieiiiioiicM  ijy  .Siiiu;^ 
Italicus: 

At  i^cnte  in  Scythii  sufTisca  cuJaveru  Iruiiciii 
Lenta  dicn  bcpclit,  pulri  liiicjucntiii  titbu. 

A  similar  practice,  Captain  Cook  observes,  prevails 
among  the  inhabitants  of  Otaheite,  who  leave  dead 
bodies  to  putrefy  on  the  surface  of  the  ground,  and 
then  bury  the  bones.  See  Herodot.  Mtlfiomeni',  71  — 
73.  Beloe's  Traml.  vol.  ii.  p.  24.3 — 247.  Hawkswortb's 
Voyai^ea. 

The  African  Nomades  observed,  in  general,  the  same 
ceremonies  with  the  Greeksin  the  interment  of  the  dead, 
excepting  the  Nasainones,  who  buried  the  corpse  in  a 
sitting  attitude  ;  and  were  particularly  careful,  when  any 
one  api)io?ched  his  end,  to  prevent  his  expiring  in  a  re- 
clined postuie.     Herodot.  Mvl/i.  190. 

The  ancient  Persians  first  inclosed  their  dead  bodies 
in  wax,  and  afterwavds  placed  them  in  the  ground.  I'or 
a  long  time,  the  Magi  seem  to  have  retained  the  exclusive 
privilege  of  having  their  bodies  left  as  a  prey  to  carnivo- 
rous animals.  But  in  succeeding  times,  the  Persians 
abandoned  all  corpses  indiscriminately  to  birds  and  beasts 
of  prey  ;  and  tliis  custom  still  in  part  continues.  The 
burial-place  of  the  Guebrcs,  about  half  a  league  from  Is- 
pahan, is  a  round  tower  made  of  free-stone,  thirty-five 
feet  in  height,  and  ninety  hi  diameter,  without  gate  or 
entrance  of  any  kind,  and  ascended  by  a  ladder.  In  the 
middle  of  tlic  tower  is  a  sort  of  trench,  into  which  the 
bones  are  thrown.  The  bodies  are  ranged  along  the 
wall  in  their  proper  clothes,  upon  a  small  couch,  with 
bottles  of  wine,  Ecc.  The  ravens  which  fill  the  cemetery 
devour  them.  (Chardin's  Travels.  Beloe's  Herodoiua, 
vol.  i.  p.  144,  N.)  An  exact  model  of  this  curious  tower 
is  preserved  in  the  British  Museum. 

The  funerals  of  the  chief  men  among  Uie  ancient 
Thracians  were  performed  in  the  following  manner.  For 
the  space  of  three  days  the  body  of  the  deceased  was 
publicly  exposed  ;  then,  after  sacrificing  animals  of  every 
description,  and  uttering  many  and  loud  lamentations, 
they  celebrated  a  feast,  and  the  body  was  finally  either 
buried  or  burned.  A  mound  of  earth  was  afterwards 
raised  upon  the  spot,  and  games  of  various  kinds  were 
celebrated,  in  wh.ich  each  particular  contest  had  a  suitable 
reward  assinged  it.     Herodot.   Tcrfis.  8. 

Among  the  Romans,  tiie  dead  body  was  bathed  with 
warm  water,  anointed  with  perfumes,  and  then  dressed 
in  the  best  robe  which  the  deceased  had  woni  when  alive  ; 
ordinary  citizens  in  a  white  toga,  and  magistrates  in  their 
firatexta,  kc.  In  this  state  the  corpse  was  placed  on  a 
couch  in  the  vestibule,  wilh  the  feet  outwards,  as  if  about 
to  take  its  last  departure.  A  lamentation  was  then  made 
over  the  body,  and  the  couch  was  sometimes  decked  with 
leaves  and  flowers,  as  in  the  case  of  Pallas,  mentioned  by 
Virgil,  JEneid.,  64 — 66.  If  the  deceased  had  obtained  a 
crown  for  his  braveiy,  it  was  now  put  upon  his  head.  A 
small  coin  (triens  vel  obolm)  was  put  in  his  mouth,  which 
he  might  give  to  Charon  for  his  freight ;  for,  without  this, 
it  was  thought  that  souls  could  not  purchase  a  lodging, 
or  place  of  rest.  The  body  was  afterwards  either  buried 
or  burnt. 

The  Roman  funerals  were  either  public  or  private ; 
and  these,  again,  consisted  of  several  different  kinds. 
When  a  public  funeral  was  intended,  ilie  corpse  was 
usually  preserved  for  seven  or  eight  days,  with  a  keeper 
to  watch  it     In  the  case  ©f  a  private  funeral,  the  bedy 
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was  not  kept  so  long.  On  tue  clay  of  the  funeral,  wlien 
the  people  were  assembled,  the  dead  body  was  carried 
out,  with  die  feet  foremost,  on  a  couch,  which  was  co- 
vered with  rich  cloth,  decorated  with  gold  and  purple, 
and  generally  supported  on  the  shoulders  of  the  nearest 
relations  of  the  deceased,  of  his  heirs,  or  his  freedmen, 
and  sometimes  of  persons  of  rank.  Anciently,  all  fune- 
rals were  celebrated  at  night,  with  torches ;  but,  after- 
wards, public  funerals  were  solemnized  at  an  early  hour 
of  the  day.  Private  funerals,  however,  always  took  place 
at  night.  The  order  of  the  funeral  procession  was  regu- 
lated by  a  person  called  designator,  attended  by  Victors, 
dressed  in  black.  First  went  musicians  of  various  kinds  ; 
then  moiu'nuig  women,  hired  to  lament  and  to  sing  the 
funeral  song,  or  the  praises  of  the  deceased,  to  the  sound 
of  the  flute.  The  number  of  fl>ite-players  at  a  funeral 
was  restricted  to  ten,  by  the  laws  of  the  twelve  tables. 
Next  came  players  and  bufFoons,  who  danced  and  sung ; 
while  one  of  them,  called  Jrchimimus,  supported  the  cha- 
racter of  the  deceased,  imitating  his  words  and  actions 
when  alive.  Then  followed  tlie  freedmen  of  the  de- 
ceased. Before  the  corpse  were  carried  the  images  of 
the  deceased,  and  of  his  ancestors,  on  long  poles  or 
frames.  After  tiie  funeral,  these  images  were  again  set 
up  in  the  hall,  where  tl'.ey  were  preserved.  If  the  de- 
ceased had  disthiguished  himself  in  wai-,  the  crowns  and 
rewards  which  he  had  received  for  his  valour  were  dis- 
played, together  with  the  spoils  and  standards  which  he 
had  taken  from  the  enemy.  The  lictors  attended  with 
their  fasces  iriverted  ;  and  sometimes  the  officers  and 
troops,  with  their  spears  pointing  to  the  ground,  or  laid 
entirely  aside.  Behind  the  corpse  walked  the  friends  of 
the  deceased  in  mourning  ;  the  magistrates  without  their 
badges,  and  the  nobility  without  their  ornaments.  At  the 
funeral  of  an  illustrious  citizen,  the  corpse  was  carried 
through  the  forum ;  where  the  procession  stopped,  and 
a  funeral  oration  was  pronoiniccd  in  praise  of  the  de- 
ceased from  the  rostra,  by  some  near  relation  or  friend, 
or  by  a  magistrate.  From  the  forum,  it  was  carried  to 
the  place  of  burning  or  bmial.  If  the  corpse  was  to  be 
burnt,  it  was  placed,  along  with  the  couch,  on  the  fune- 
ral pile ;  which  was  built  in  the  form  of  an  altar,  with 
four  ecjual  sides,  of  such  kind  of  wood  as  might  easily 
take  fire.  The  nearest  relations  kissed  the  body  with 
tears,  and  then  set  fire  to  the  pile  with  a  lighted  torch, 
turning  away  their  faces  to  shew  that  they  did  it  reluc- 
tantly. Various  perfumes,  Sec.  were  thrown  into  the 
fire  ;  a.nd  animals,  especially  such  as  the  deceased  had 
been  fond  of,  were  slaughtered  at  the  pile,  and  thrown 
into  it.  When  the  pile  was  burnt  down,  the  fire  was  ex- 
tinguished, and  the  embers  were  soaked  with  wine;  the 
bones  were  then  gathered  by  the  nearest  relations.  The 
bones  and  ashes,  after  having  been  besprinkled  with  the 
richest  perfumes,  were  put  into  an  urn,  made  of  earth, 
brass,  marble,  silver  or  gold,  according  to  the  rank  and 
fortune  of  the  deceased  ;  and  along  with  them,  some- 
times, a  vial  full  of  tears,  called  by  the  moderns  a  la- 
chrymatorij.  The  urn  was  then  solemnly  depostcd  in 
the  sepulchre. 

When  the  body  was  not  burnt,  it  was  put  into  a  coffin, 
usually  ni'ade  of  stone,  which  was  laid  in  the  tomb  on  its 
back.  Some  time  after  the  funeral,  the  family  were  oc- 
cupied with  the  ceremonies  of  mourning  and  purifica- 
tion. Oblations,  or  sacrifices  to  tiie  dead,  were  afur- 
wards  pcifornied.  The  sc^pulchre  was  then  besprcail  with 
flowers,  and  covered  with  crowns  and  fillets  ;  and  be- 
fore it  there  was  a  little  altar,  on  which  libations  were 


made,  and  incense  burnt.  A  keeper  was  appointed  to 
watch  the  tomb,  which  was  frecjuently  illuminated  with 
lamps. 

At  the  funerals  of  the  emperors,  and  other  illustrious 
persons,  who  were  deified  after  death,  the  real  body  was 
biu'nt,  and  the  remains  buried  in  the  usual  manner. 
But  a  waxen  image  of  the  deceased  was  made  to  the  life, 
which,  after  a  variety  of  ridiculous  ceremonies,  was 
carried  on  a  couch  in  solemn  procession  on  the  shoul- 
ders of  young  men  of  equestrian  rank,  first  to  the  fo- 
rum, where  the  dirge  was  sung  by  a  choir  of  boys  and 
girls  of  the  most  noble  descent ;  then  to  the  campus  mar- 
tins, where  it  was  burnt,  with  a  vast  quantity  of  the 
richest  perfumes,  on  a  lofty  and  magnificent  pile  ;  from 
the  top  of  which,  an  eagle,  let  loose,  was  supposed  to  con- 
vey the  prince's  soul  to  heaven.  See  Adams'  Roman. 
ylntiiptilies. 

A  very  interesting  accoimt  of  the  funeral  ceremonies 
observed  among-  the  Hindus,  has  been  given  us  by  Mr 
Colebrooke,  in  his  ingenious  essays  "  On  the  Religious 
Ceremonies  of  the  Hindus,  and  of  the  Brahmans  esfiecial- 
ly."  (See  Y.ssay  W.  Asiatic  Researches,  vol.  vii.)  A  dying 
man,  when  no  hopes  of  his  surviving  remain,  should  be 
laid  upon  a  bed  of  cusa  grass,  in  the  open  air  ;  his  head 
should  be  sprinkled  with  water  drawn  from  the  Ganges, 
and  smeared  with  clay  brought  from  the  same  river.  A 
Salagrama  stone  should  be  placed  near  him,  holy  strains 
from  the  Veda,  or  from  sacred  poems,  repeated  aloud  in 
his  ears,  and  leaves  of  holy  basil  scattered  over  his  head. 
When  he  expires,  the  body  must  be  washed,  perfumed, 
and  decked  with  wreathes  of  flowers;  a  bit  oi  tutanag, 
another  of  gold,  a  gem  of  some  sort,  and  a  piece  of  coral, 
should  be  put  into  the  mouth  of  the  corpse,  and  bits  of 
gold  in  both  nostrils,  both  eyes,  and  both  cars.  A  cloth, 
perfumed  with  fragrant  oil,  must  be  thrown  over  the 
body,  which  is  then  carried,  by  the  nearest  relations,  to 
some  spot  in  the  forest,  or  near  water.  The  corpse  is 
carried  out  by  the  southern  gate  of  the  town,  if  the  de- 
ceased were  a  Sudra  ;  by  the  westeni,  if  a  Brahmana ;  by 
the  northern,  if  he  belonged  to  the  military  class  ;  and  by 
the  eastern,  if  he  sprung  from  the  mercantile  tribe. 
When  the  procession  has  reached  its  destination,  the 
corpse  must  be  gently  laid,  with  tiic  head  towards  the 
south,  on  a  bed  of  cusa,  the  tips  of  which  are  pointed 
southward.  The  sons,  or  other  relations  of  the  deceas- 
ed, having  bathed  in  their  clothes,  must  next  prepare  the 
funeral  pile,  on  a  clean  spot  of  earth,  after  marking  lines 
thereon,  to  consecrate  it.  They  must  afterwards  wash 
the  body,  meditating  on  all  the  holy  places  on  the  face  of 
the  earth,  as  well  as  the  four  oceans.  After  being  wash- 
ed, clothed  in  clean  apparel,  and  rubbed  with  perfumes, 
the  relations  of  the  deceased  place  the  corpse  supine, 
with  its  head  towards  the  north,  (or  resupinc,  if  it  be  the 
body  of  a  woman),  on  the  funeral  pile,  which  is  previous- 
ly decorated  with  flowers.  A  cloth  nuist  then  be  thrown 
over  it,  and  a  relation  of  the  deceased,  taking  \\\t  alight- 
ed brand,  after  some  ceremonies  and  invocations,  applies 
the  fire  to  the  pile,  saying,  "  Namo  1  Namah  !"  while  the 
attending  priests  recite  an  appropriate  prayer.  They 
then  walk  in  procession,  according  to  seniority,  to  a  river 
or  other  running  water;  and,  alter  bathing,  prcsetit  obla- 
tions of  water  from  the  joined  jialms  of  their  hands.  If  it 
be  intended  to  show  |)articular  honoiu-  to  the  deceased, 
three  oflerings  of  water  may  be  thus  made.  After  finish- 
ing the  usual  libations  of  water,  and  shifting  their  wet 
clothes,  they  sit  down  on  the  soft  turf,  and  recite  certain 
suitable   moral   sentences.      During  ten  days,   funeral 
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«:akcs,  to|;elhcr  with  lib;ui(jiv.s  uf  wutiK  iiiiil  iiUi,  nutst  be 
olTcrfd  as  on  ihc  first.  t)ii  the  last  tlay  of  inoiiniiuij,  tlic 
ncavcsl  kinsiiiaii  of  the  dricnsi-il  ijalliur.s  his  usiics,  aflcr 
offcrinj;  a  straddha  siiit^ly  lor  him.  Afti-r  observiiif;  a 
vaik:ty  of  ccrciiionics,  lie  procci-ds  to  the  spot  wiicre  the 
pile  stuoil,  adori  s  the  divinities  who  preside  over  coun- 
tries, dcjjosils  llie  bonea  of  tlie  deceased  in  a  casket,  com- 
posed of  the  leaves  of  tlie  /iiilta  fro/idona,  and  inters 
them  in  a  profound  excavation.  'I'o  cover  the  s])ot 
where  t!ie  funeral  pile  stood,  a  tree  should  be  planted,  or 
a  mound  of  masonry  be  raised,  or  a  pond  lie  duf;,  or  a 
standard  be  erected.  At  a  subseriueiu  time,  the  casket 
is  dui^  up,  and  thrown  into  the  Gan;j;cs. 

Amonjj  the  Turks  and  other  Mahometans,  when  any 
person  is  to  be  buried,  it  is  usual  to  brin;;:  the  corpse,  at 
inid-day  or  afternoon  prayers,  to  one  of  tiieir  mostjucs, 
from  whence  it  is  accompanied  by  the  greatest  pait  of 
the  congregation  to  the  grave.  Their  processions,  upon 
these  occasions,  are  not  so  slow  and  solemn  as  in  most 
parts  of  Chribtendom  ;  for  the  wliole  company  make  what 
haste  they  can,  sinking,  as  they  go  along,  some  select 
passages  from  the  Koran.  That  absolute  sulmiission 
which  they  pay  to-the  will  of  God,  allows  them  not  to  use 
any  consolatory  words  upon  such  occasions  ;  no  loss  or 
misfortune  is  to  be  regretted  or  complained  of:  and  in- 
stead of  such  expressions  of  sorrow  and  condolence,  as 
may  regard  the  deceased,  compliments  are  paid  to  the 
person  who  is  the  nearest  concerned.  The  cemeteries 
of  the  Turks  are  convnionly  planted  with  cypress  trees  ; 
and  for  the  space  of  two  or  three  months  after  any  person 
is  interred,  the  female  relations  of  the  deceased  go  once 
a  week  to  weep  over  the  grave,  and  deck  it  with  flowers 
and  green  leaves.     Shaw's  Travels. 

A  very  full  account  of  a  Mahometan  funeral  is  given  by 
M.  Guys,  in  his  LctCres  siirla  Grece  ;  and  another  by  a 
later  traveller,  Dr  Griftilhs,  in  his  Travels  in  Eurojie, 
Asia  Minor,  and  Arabia. 

The  funerals  of  the  Persians  are  conducted  in  a  manner 
similar  to  those  in  other  Mahometan  countries.  They 
are,  however,  strangely  su])erstitious  about  tlie  burial  of 
their  kings.  For,  fearing  lest  by  some  magical  art,  any 
enchantments  sh.ould  be  practised  \ipon  their  bodies  to  the 
prejudice  of  their  cliildrcn,  they  conceal,  as  much  as 
possible,  the  real  place  of  interment.  For  tliis  purpose, 
they  send  to  difl'ercnt  places  several  Collins  of  lead,  with 
others  of  wood,  and  l)ury  ail  alike  with  the  same  niagnifi- 
cence.  In  this  manner  they  delude  the  curiosity  of  the 
people,  who  cannot  discern,  by  the  outside,  in  which  of 
the  coffins  the  real  body  should  be.     See  Cliardin. 

The  Russians,  who  profess  the  religion  of  the  Greek 
riiurch,  entertain  niany  fantastic  notions  with  regard  to 
the  stale  of  departed  souls ;  and  their  funeral  ceremo- 
nies arc  therefore  attended  with  some  singularities.  After 
the  dead  body  is  dressed,  a  priest  is  hired  to  pray  for  his 
soui,  to  purify  it  with  incense,  and  to  sprinkle  it  with  holy 
water  while  it  remains  above  ground  ;  which,  among  the 
better  sort  of  people,  it  generally  does  for  the  space  of 
eight  or  ten  days.  When  the  body  is  carried  to  the  grave, 
which  is  done  with  many  gesticulations  of  sorrow,  the 
priest  prodtices  a  ticket,  signed  by  the  bishop  and  another 
clergyman,  as  the  deceased's  passport  to  heaven.  When 
this  is  put  into  the  cotVin,  between  the  fingers  of  the 
corpse,  the  company  return  to  the  deceased's  house, 
wucrc  they  drown  their  sorrow  in  intoxication,  which 
is  sometimes  prolonged  for  a  considerable  period. — 
During  that  time,  a  priest  says  prayers  every  day  over 
the  grave ;  for  though  the  Russians  do  not  believe  in  pur- 


gatory, yet  they  imagine  that  their  departed  friend  may 
be  assisted  by  prayer  in  his  long  journey  to  the  place  of 
his  destination  after  this  life. 

In  Japan,  I'eru,  Pegu,  Mexico,  Tartar)',  andSiam,  the 
dead  arc  burned  ;  and  in  the  case  of  persons  of  superior 
rank  and  consideration,  the  fins  are  made  with  arom»lic 
woods,  gums,  balsams,  and  oils.  In  China,  it  is  said  to 
have  been  formerly  the  cti'-tom  to  bury  slaves  uitlithc 
emperors  and  princes;  but  tins  ciuel  practice  has  givtii 
way,  in  modern  times,  to  the  more  innocent  one  of  burn- 
ing images  of  their  domestics  in  tin-foil,  cut  into  tlie  shape 
of  human  beings,  and  of  placing  their  statues  in  wood  or 
stone  upon  the  graves.  Tlic  last  remains  of  a  relation 
arcinleired  with  all  the  honours  which  the  family  can 
afford.     See  Barrow's  Travela  in  China. 

Among  the  Hottentots,  the  dead  arc  interred  with  very 
little  ceremony.  When  a  Hottentot  dies,  he  is  buried  in 
his  worst  dress,  (a  sort  of  mantle  made  of  sheep's  or 
calf's  skin),  and  tlie  limbs  arc  disposed  in  such  a  manner 
that  the  whole  body  is  covered.  The  corpse  is  then  car- 
ried by  the  relations  to  a  certain  distance  from  the  horde, 
and  thrust  into  a  pit  or  hole,  dug  for  the  purpose,  and 
then  covered  over  with  earth,  stones,  or  brushwood. 
Such  a  mausoleum,  however,  proves  but  a  very  weak 
defence  against  the  attacks  of  the  jackal  and  hyaena, 
which  generally  dig  up  atid  devour  the  body.  A  horrid 
custom  is  said  to  prevail  among  these  savages,  of  burying 
children  at  the  breast  alive,  in  case  of  the  mothers's  death. 
See  Vaillant's  Travels;  Sparrman's  Voijoge. 

In  New  South  Wales,  the  dead  are  burned,  afterwards 
deposited  in  the  ground,  and  a  mound  or  hillock  raised 
upon  the  ashes.  (Hunter's  Voyage.)  At  Otaheite,  none 
are  biu-ned  in  the  Morai  but  those  offered  in  sacrifice,  or 
slain  in  battle,  or  the  children  of  chiefs  which  have  been 
sti-angled  at  the  birth;  an  act  of  atrocious  inhumanity, 
which  is  too  common  among  those  islanders.  When  a 
person  of  eminence  dies,  the  body  is  preserved,  and  not 
buried,  unless  he  died  of  some  contagious  or  offensive 
disease.  The  following  is  understood  to  be  the  method 
in  which  this  preservation  is  effected.  Soon  after  death, 
the  body  is  disembowelled,  and  the  cavity  is  then  filled 
or  stuffed  witn  doth.  When  any  moisture  appears  on 
the  skin,  it  is  carefully  dried  up,  and  the  body  afterwards 
rubbed  all  over  with  a  large  (juantity  of  perfumed  oil ; 
which  being  frequently  repeated,  preserves  it  a  great 
many  months  ;  but,  at  last,  it  gradually  moulders  away. 
The  relations  and  friends,  who  arc  absent,  perform  their 
part  of  the  funeral  rites  at  their  arrival ;  each  female 
presenting  a  piece  of  cloth  to  the  corpse  ;  and  they  con- 
tinue to  dress  and  decorate  the  body,  as  if  still  alive,  and 
to  furnish  it  with  provisions,  supposing  that  the  ^oul  wnich 
hovers  round  receives  satisfaction  fi-om  such  marks  of 
attention.  Sec  Cook's  Voyages. 

Among  the  antient  Britons,  both  ci-cmation  and  inter- 
ment were  practised,  as  druidical  rites.  When  a  dead 
body  was  interred,  it  was  usual  to  bury  along  with  it  what- 
ever was  of  use  in  this  life,  under  the  superstitious  notion 
that  the  deceased  would  have  occasion  for  it  in  the  other 
world.  Hence,  arms  and  various  other  utensils  are  still 
discovered  in  old  tombs.  The  practice  of  raising  barrows 
over  the  bodies  of  tlie  deceased,  which  was  almost  uni- 
versal in  the  earlier  ages  of  the  world,  prevailed  also 
among  the  Britons.  Beneatli  these  barrows  both  arms 
and  skeletons  are  frequently  discovered  :  (St,c  IJAHnow.') 
At  what  precise  period  the  use  of  coffins  was  introduced 
into  this  country,  has  not  been  ascertained  ;  but  in  its 
rudest  form,  the  kisi-x'aen,  or  coffm  composed  of  rough 
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stones  set  edgewise  at  the  sides  and  ends,  appears  to  have 
been  a  very  ancient  receptacle  oi"  the  dead  in  Britain. 
The  great  improvement  of  the  stone  coffin,  by  forminsj 
it  of  a  single  stone,  with  mallet  and  tool,  has  been  ascribed 
to  the  Romans ;  who  appear,  however,  to  have  made 
use  of  brick  coffins,  or  sarco/i/iagi,  in  their  earliest  pe- 
riods. The  practice  of  cremation  ceased  upon  the  intro- 
duction of  Christianity ;  and  the  Britons,  after  the  ex- 
ample of  the  Romans,  had  recourse  to  interment  and 
the  use  of  coffins.  See  Gough's  Seftul.  Monum  ;  Pen- 
nant's Tour  in  Walts  ;  Stukely's  Abiiry ;  Archeol. 
vol.  ii. 

3.  In  ancient  times,  it  does  not  appear  that  any  thing 
was  deternuned  particularly  with  regard  to  the  place  of 
burying  the  dead.  There  were  graves  in  the  town  and 
country,  upon  the  highways,  in  gardens,  and  on  moun- 
tair.s.  The  tombs  of  the  king's  of  Judah  were  in  Jeru- 
salem, and  in  the  royal  gardens.  The  sepulchre  which 
Joseph  of  Arimathea  had  provided  for  himself,  and  where- 
in he  placed  our  Saviour's  body,  was  in  his  garden ;  that 
of  Rachel  was  upon  the  highway  from  Jerusalem  to  Beth- 
lehem. The  kings  of  Israel  had  their  burying  places  in 
Samaria ;  Samuel  and  Joab  were  interred  in  their  own 
houses;  Moses,  Aaron,  Eleazer,  and  Joshua,  in  moun- 
tains ;  King  Saul  and  Deborah  under  trees ;  Manasseh 
and  Amon  in  the  garden  of  Uzza.  The  sepulchres  of  the 
people  of  Jerusalem  are  said  to  have  been  hi  the  valley  of 
Kidron,  where  were  likewise  the  burying  places  for 
foreigners.     See  Calmet's   Dictionary  of  the   Bible,  v. 
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Botn  the  Jews  and  Heathens  usually  buried  their  dead 
without  the  city.  By  a  law  of  the  twelve  tables,  the 
Romans  were  proiiibited  from  burying  within  tiie  city : 
Hominem  mortuum  in  urbe  ne  sepclito,  neve  nrito.  Cic. 
De  Leg.  ii.  23.  But  a  special  privilege  was  sometimes 
granted  by  the  senate  to  particular  persons,  that  tliey 
might  be  buried  within  the  walls  ;  as  in  the  case  of  Julius 
Caesar,  wiio  obtained  the  right  of  making  a  sepulchre 
for  himself  withui  the  Pomxrium.  Other  illustrious 
families  likewise  possessed  the  privilege  of  being  in- 
terred within  the  walls;  and  the  vestal  virgins  were  al- 
ways buried  in  the  city.  The  burial  places  among  the 
Romans-were  either  private  or  public.  The  former  were 
in  fields  or  gardens,  generally  near  the  highway  :  hence 
the  frequent  inscriptions,  Siste  viator,  As/iice  viator,  Sec. 
on  the  Via  A/i/iia,  Aurelia  Flaminia,  &c.  Tne  public 
places  of  interment  for  great  men  were  commonly  iri  tne 
Cumfius  Martins,  or  Cam/ius  Est]uilinus,  which  were 
gnuited  by  a  decree  of  the  senate  ;  and  for  poor  people, 
williout  the  Esquiline  gate,  in  pits  or  holes  dug  perpen- 
dicularly, called  fiuticula  The  tombs  of  the  ricii  were 
generally  built  of  marble,  the  ground  inclosed  with  a 
wall,  or  iron  rail,  and  planted  round  with  trees.  Com- 
mon sepulchres  were  usually  built  below  ground,  many 
of  which  still  exist  in  Italy  under  the  name  of  catacombs. 
See  Adams'  Roman  Antiq. 

The  Greeks,  in  general,  followed  the  same  practice 
of  burying  without  the  city  walls.  Lycurgus,  however, 
introduced  the  contrary  practice  among  the  Lacadajmo- 
nians,  witli  the  view,  it  is  said,  of  rendering  the  youth  of 
Sparta  fumiliar  with  the  spectacle  of  death. 

The  Turks,  we  arc  told,  bin-y  not  at  all  within  the 
walls  of  the  city,  excepting  tlie  great  Turkish  emperors, 
with  their  wives  and  children,  and  some  few  other  of 
their  great  Bassaes,  and  those  only  in  chapels  by  them- 
selves built  for  that  purpose.  All  the  rest  of  the  Turks 
arc  buried  in  the  fields;  some  of  the  better  sort  in  tombs 


of  marble  ;  but  the  rest  with  tomb-stones  laid  upon  them, 
or  with  two  great  stones,  one  at  the  head,  and  the  other 
at  the  foot  of  every  grave.  The  greatest  part  of  tiicsc 
are  of  white  marble  brought  from  the  Isle  of  Marmora. 
(KnoUes'  Hist,  of  the  Turks.)  They  are  in  the  habit 
of  burying  by  the  way-side,  believing  that  passengers 
will  pray  for  the  souls  of  the  dead.  Tavernier's  ?Vn- 
vels. 

Among  the  primitive  Christians,  burying  in  cities  was 
not  permitted  for  the  first  300  years,  nor  in  churches  for 
many  ages  afterwards  ;  tjie  bodies  of  the  dead  being  first 
deposited  in  the  church-yard,  and  porches  and  porticoes 
of  tiie  church.  Upon  the  introduction  of  Christianity 
into  this  country,  a  regular  mode  of  disposing  of  dead 
bodies  took  place.  Tiie  people,  duruig  worship,  were 
taught  to  look  towards  the  altar,  and  the  dead  were  bu- 
ried with  their  faces  the  same  way,  excepting  the  priests, 
who,  for  a  similar  reason,  were  ordered  to  face  the  con- 
gregation. Tlie  reason  given  by  Gregory  the  Great, 
for  the  custom  of  burying  in  churches,  or  in  places  ad- 
joining to  them,  was,  that  tr.e  tombs  of  the  dead  might 
recall  them  to  the  recollection  of  their  friends  and  rela- 
tions, who  might  thus  be  led  to  offer  up  prayers  for 
them  ;  and  this  reason  was  afterwards  transferred  into 
the  body  of  the  canon  law.  Hence  also  the  striking  and 
solenm  address  wliich  distinguished  the  epitaphs  of  the 
monkish  ages :  Orate  firo  anima  niiserrimi  peccatoris. 
In  the  eighth  century,  the  people  began  to  be  admitted 
into  the  church-yards,  and  some  pruices  and  distuiguish- 
ed  persons  into  the  church.  The  practice,  first  intro- 
duced into  the  Romish  church  by  Gregory  the  Great, 
was  brought  into  England  by  Cuthbert,  archbishop  of 
Canterbury,  about  the  year  750 ;  and  the  custom  of 
erecting  vaults  in  chancels,  and  under  the  altars,  was 
commenced  by  Lanfranc,  archbishop  of  Canterbury,  when 
he  had  rebuilt  the  cathedral  there,  about  1075. 

4.  By  the  common  law  of  England,  the  granting  of 
burial  within  the  church  is  the  exclusive  privilege  of  the 
incumbent;  excepting  those  cases  where  a^  place  of  bu- 
rial is  prescribed  for,  as  belonging  to  a  manor-iiouse. 
The  church  wardens,  however,  have  by  custom  a  fee  for 
every  burial  there,  because  the  parish  is  at  the  expencc 
of  repairing  the  floor.     Watson's  Clergyman's  Law. 

Tne  68th  canon  of  tne  church  enjoins,  tiiat  "  no  mi- 
nister siiall  refuse  to  bury  any  corpse  that  is  brought  to 
the  churcli,  or  church-yard,  (convenient  warning  being 
given  iiim  thereof  before,)  except  the  party  deceased 
were  denoimced  excomnmnicated,  majori  excomtnunica- 
tione,  for  some  grievous  and  notorious  crime,  and  no  man 
able  to  testify  of  his  repentance."  Anciently,  there 
were  other  causes  of  refusal,  particularly  iii  the  case  of 
heretics,  against  whom  there  was  an  especial  provision 
in  the  canon  law,  that  if  they  continued  in  their  iii  r^sy, 
they  should  not  enjoy  the  privilege  of  Clnistian  burial  ; 
but  no  instances  of  its  enforcement  occm"  subsequent  to 
the  period  of  tlie  Reformation.  Such  as  had  not  receiv- 
ed the  holy  sacranuni,  at  least  at  Easter-,  were  excluded 
from  Christian  burial,  by  a  law  of  the  Lateran  ccun- 
cil,  which  was  afterwards  adopted  by  the  English 
church.  But  all  tluse  and  other  prohibitions  arc,  at  this 
day,  considered  as  obsolete,  and  the  denial  of  burial  is 
restrained  to  the  excommunicated,  the  unbaptizcd,  and 
suicides. 

A  case  occurred  lately  in  England,  in  which  the  d  nial 
of  burial  was  attempted  to  be  enforced  against  dissenters 
from  tne  established  church.  The  Rev.  John  Wight 
Wickes,  rector  of  Wardly-cum-Belton,  refused  to  b\«ry 
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tlic  inf.mt  child  of  iwo  of  liis  parishioners,  v  lio  were  Cal- 
vinistic  liidtpi'juicnts,  becaiisi;  il  had  not  rcccivctl  lipis- 
copaiiuti  bai>iisin.  A  suit  was  l)r<jii>(iit  against  tiiis  clcr- 
gynuui  ill  tiic  Arrlits  ('oiirt  of  C'uiitcrbiiry,  for  violating 
the  6bth  canon  above  (|Uotcd,  in  wliich  Sir  J.  Niciioll, 
official  principal  of  tliat  court,  |;avc  judjjnicnt  for  liic 
plaintilV,  cbiclly  upon  the  (ground,  that  the  church  of  Enjj;- 
land  liad  recojjni/.ed  persons,  though  not  baptized  in  its 
own  forms,  yet  as  validly  baptized  ;  and  that  it  could  not 
mean  to  i  xclude  I'rom  burial  all  persons  who  have  not 
been  bajilized  according;  to  the  forms  of  its  own  liturgy, 
provided  tlic  essence  of  baptism,  according  to  what  has 
been  (generally  received  as  such  anion;;  Christians,  has 
taken  place  ;  but  those  only  who  have  not  been  baptized 
at  all  by  any  form  which  can  be  lecoj^iiized  as  an  initia- 
tion)— a  lej^al  and  valid  initiation  into  the  Cliristian 
church.  This  jud^;nient  has  fjiven  rise  to  some  contro- 
versy ;  for  the  substance  and  merits  of  which  we  must 
refer  our  readers  to  the  decision  of  Sir  J.  Nicholl,  with 
the  reasons  for  it,  pulilisiicd  by  MrGurney  ;  the  Nes/iect- 
ful  Examination  of  the  Juclgmrnl,  Sec.  by  the  Rev.  Charles 
Daubeny,  LL.li.  arclidcucon  of  Saruni,  Bath,  ISll  ;  and 
the  Keviriu  of  Archdeacon  Daubenij's  Examination,  in  the 
Edinburgh  Christian  Instructor  for  October  1811. 

The  statute  30th  Car.  II.  c.  3.  for  the  encouragement 
of  the  woollen  manufactures,  enacts,  that  no  corpse  shall 
be  bulled  hi  any  otiier  stuH'than  what  is  made  of  sheep's 
wool,  on  pain  of  forhiting  5/.  And  an  al'i'ulavit  is  to  be 
made  of  such  burying  before  a  magistrate,  or  the  ofTiciat- 
ing  minister.     Jacob's  Law  Diet,    (r) 

1$URKK,  Edmund,  a  writer  distinguished  in  morals, 
criticism,  and  politics,  was  born  in  Duliiin  on  the  1st  of 
January  1730.  His  father  was  a  reputable  attorney,  and 
not  a  Catholic,  as  has  been  sometimes  asserted.  He  was 
educated  in  the  academy  of  Shackleton  by  a  quaker  at 
Ballystorc,  near  Carlow,  to  whom  for  40  years,  during 
his  visits  to  Ireland,  the  grateful  scholar  used  regularly 
to  pay  his  respects.  In  1746,  he  was  entered  at  Dublin 
College,  where  he  pursued  a  wide  and  diversified  course 
of  studies,  chiefly  in  moral  science,  and  took  a  bachelor's 
degree.  The  story  of  his  studying  at  St  Omer's  is  de- 
nied, apparently  on  good  grounds,  by  his  biographers. 
We  hear,  however,  nothing  farther  about  him,  till  he 
made  an  unsuccessful  attempt  for  the  vacant  professor- 
ship of  logic  at  the  college  of  Glasgow.  Burke,  it  is 
said,  was  passhig  the  old  college  court  gale  of  that  place, 
when  a  label  aflixed  to  it  struck  his  eye,  which  had  been 
pasted  up  as  a  mere  matter  of  funn,  inviting  all  candi- 
dates for  the  professorship  to  compete,  although  it  was 
known  that  a  successor  was  already  fixed  upon.  ^Vhether 
lUirke  made  a  public  competition  by  the  old  syllogistic 
mode,  or  was  at  all  a  competitor  in  form,  we  know  not. 
In  1753,  he  came  to  London,  and  fixed  as  a  student  of 
law  ;  and  for  sonic  time,  there  is  every  reason  to  believe, 
sujiportcd  himself  by  writing  for  newspapers  and  maga- 
zines. Yet,  though  hitherto  comparatively  obscure,  he 
found  his  way  to  polite  society,  distinguished  himself 
wbercver  he  was  known  by  the  charnis  of  his  conversa- 
tion, and  was  so  far  a  man  of  pleasure,  as  to  be  supposed 
to  be  on  intimate  terms  of  frii  iidship  with  Mrs  Wofiing- 
ton,  the  actress,  whose  elegance  of  manners  was  to  him 
like  that  of  .\spasia  to  Socrates,  and  contributed  a  polish 
to  the  solid  materials  of  his  mind.  A  decluie  of  his 
health  made  him  the  guest  of  his  friend  Dr  Nugent, 
which  eventually  occasioned  his  marriage  with  the 
daughter  of  that  able  p!:ysician. 

His  first  avowed  work  appeared  in  1756,^  Vindication 
Vol.  V.     P>RT  I. 


ofMttural  Suctity,  or  a  vicvi  of  the  mincrira  and  eudt  aru- 
ing  to  mankind fr'jtii  every  s/irclin  of  artificial  noeicty  ;  in 
a  letter  lo  Lord  *  *  *,  Ijy  a  late  noble  writer.  The  uoIjIi" 
wriler  meant  to  be  supposerl  was  Lord  Bolingbrokc 
Whether  Mr  Ilurke's  real  intention  ui  this  work  was  lo 
represent  thi-  woi-sl  errors  of  huninn  institutions,  or  iro- 
nically to  sliLW  the  weakness  of  Botingbroke's  argu:ncots 
against  rcli:.;ioii  founded  on  its  abusch,  by  pointiiig  tli^- 
same  inconclusive  arguments  agaiuM  civil  institiitioiiii, 
we  know  not;  but  his  work  altrai  ted,  at  its  first  appear- 
ance, very  little  interest.  The  re<:eption  of  his  E»hay  on 
the  Hublitvc  and  licautiful,  in  17,57,  was  much  more  flat- 
tering ;  and  has  since  preserved  his  name  among  the 
highest  writers  on  tiie  pliilos()])hy  of  taste  ;  although  tiie 
errors  of  much  of  his  system  have  been  since  suificif-i.tly 
refuted.  The  fame  of  this  work  is  said  to  have  procuied 
him  the  ac(juaintance  of  KeyiioUls  and  Johnson.  Such, 
however,  was  tiie  force  of  Burke's  mind  in  conversation, 
and  such  was  his  promptitude  in  bringing  it  to  bear  on 
all  present  points,  that  we  doubt  if  his  introduction  to  the 
highest  literary  circle  of  his  time  was  owing  to  his  writ- 
ings. A  man  who  could  not  be  conversed  with,  (as  Joivn- 
son  said,)  while  you  took  shelter  with  him  from  a  shower 
under  a  gateway,  without  perceiving  that  he  was  an  ex- 
traordinary genius,  such  a  man  required  no  treatises  to 
introduce  him  in  any  circle.  In  1758,  he  proposed  to 
Dodsley  the  bookseller,  the  plan  of  the  Annual  Regi.ster. 
He  wrote  much  of  the  historical  part  cf  that  work  :  the 
general  air  of  which  has  a  candour  and  a  diffuse  dignity 
leseiiibliiig  ilic  miprcmcditated  effusions  of  such  a  mind 
as  his.  His  political  career  may  be  said  to  have  com- 
menced in  1761,  when,  going  over  as  confidential  friind 
to  Mr  (Single  Speech)  Hamilton,  secretary  to  the  Lord 
Lieutenant  Lord  Halifax,  he  is  supposed  lo  have  ren- 
dered some  service  to  the  ministry,  for  which  they  re- 
warded him  with  a  pension  of  Zooi.  a  year  on  the  Irish 
establishment.  Srxjn  after  his  nturn  to  London,  he  was 
introduced  to  Lord  Rockingham,  wiio  made  him  his  pri- 
vate secretary,  gave  him  a  loan,  or  rather  a  present,  of 
several  thousand  pounds,  and,  by  his  personal  kindness 
and  congenial  paliiolism,  gave  a  colour  to  the  politics  of 
Burke,  which  they  retained  with  Rw  variations  during 
life.  He  was,  indeed,  at  diflercnt  periods,  Ixitli  a  dcnio- 
ci'at  and  an  aristocrat ;  but  he  combined,  duiing  tiie  great- 
er part  of  his  life,  a  certain  visible  connection  between 
ti\e  apparently  incongruous  qualities  of  those  distinctions. 
He  loved  the  liberty  of  England,  but  he  wished  th.e  mov- 
ing power  of  the  government  to  centre  in  tlie  great  fami- 
lies. These  were  the  politics  of  Rockingham.  Burke 
stood  up  for  America  against  the  claim  of  taxation  ;  but 
he  wished  to  wa\e  the  question  of  abstract  right. — This 
was  tiie  practice  of  Rockingham.  By  Lord  Rocking- 
ham's bounty,  he  was  enabled  to  purcliasc  his  seat  at 
Beaconsfield  ;  by  the  interest  of  his  patron  he  also  got 
into  parliament.  His  first  speech  excited  uncommon 
sensation  ;  more  admiration,  perhaps,  of  his  eloquence 
than  of  his  logic  ;  but  when  superior  powers  of  imagina- 
tion are  displayed,  the  mass  of  mankind  look  sanguinely 
for  the  further  evolution  of  practical  and  solid  talents. 
Burke  now  partakes  the  blame  of  what  arc  called  the  in- 
decisive measures  of  the  Rockuigham  cabinet  with  re- 
spect to  America  ;  but  he  shared  at  the  time  in  the  popu- 
larity of  the  repeals  of  the  cyder  and  warrant  acts.  The 
acbninistration  of  Lord  Rockingham  was  short,  and  Burke 
concluded  his  official  labours  by  a  forcible  ;uid  (consider- 
ing the  style  of  his  eloquence)  a  simple  work,  entitled 
ji  ahort  account  of  a  Utc  xhort  jtdminist ration.     After 
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which  he  took  his  station  among  tlie  determined  opposers 
of  ministry,  and  the  reg-ular  censurevs  of  their  proceed- 
ings. In  his  next  political  work,  his  Thoughts  on  the 
Causes  of  the  present  Discontents,  while  he  asserts  the 
most  popular  principles  of  the  constitution,  he  reverts  to 
a  practical  remedy,  v/hich  attests  his  leaning  to  aristo- 
cracy; for  the  sum  of  his  arguments  is,  that  the  govern- 
ment ought  to  be  placed  in  the  hands  of  the  great  Whig- 
families,  who  had  been  favourers  of  the  Revolution,  and 
of  its  consequent  measures.  The  same  gist  of  argument 
is  liberally  strewn  over  the  speeches  of  Chatham  himself, 
altliough  the  popularity,  of  that  nobleman  prevented  the 
nation  from  interpreting  the  meaning  of  his  free  ad^  ice  to 
his  sovereign,  wl^en  he  told  him  that  he  could  not  hope 
to  act  by  any  minister  without  the  aid  of  the  powerful 
families  of  England :  There  might  be  practical  truth, 
but  there  was  little  deniocracy  ki  this  sentiment. 

During  his  opposition  to  the  Ariierican  war,  Burke 
was  ceitainly  at  an  elevation  of  just  favour,  sufficient, 
perhaps,  to  be  a  zenith  to  the  fame  of  any  man  but  him- 
self. A  pacific  adjustment  of  the  differences  between 
the  mother  country  and  America,  •when  aflairs  had  gone 
so  far,  might  have  admitted  of  principles  more  perma- 
nently decisive  than  his,  but  they  admitted  of  none  more 
adapted  to  save  the  dignity  or  prejudices  of  Britain.  For 
a  iasting  reconciliation,  the  abandonment  of  the  right  of 
taxation  might  have  been  advisable  ;  but  for  immediate  . 
truce,  which  ought  to  have  led  to  reconcilement,  the 
abandonment  of  the  question  of  right  was  better  suited  ; 
or,  perhaps,  even  an  indistinct  recognizance  of  iu  Bui 
the  blundering  hands  which  succeeded  the  short  Rock- 
ingham administration  did  not  do  justice  to  the  mildly 
temporizing  policy  of  that  amiable  cabinet.  The  Ame- 
rican war  at  last  became  popular. — Now  it  is  fashionable 
10  lay  the  blame  of  it  on  Grenville  and  North. — A  mur- 
derer might,  with  equal  justice,  blame  the  sword,  with 
which  he  has  killed  an  innocent  man,  as  the  British  peo- 
ple accuse  their  ministers — their  ser\ants — with  the  cri- 
minality of  a  war,  in  tlie  events  of  which  they  not  only 
partook,  but  sympathized  in  every  fibre  of  their  hearts. 
ifwedonot  recollect  from  our  own  memories,  our  fath- 
e.rs  have  told  us,  that  Washington  was  burnt  in  effigy  in 
England, and  v.ould  have  been  hanged  in  reality  amidst 
the  applauses  of  millions,  if  he  could  have  been  laid  hold 

In  March  1782,  an  end  was  put  to  the  ministry  of  Lord 
North;  and  on  the  return  of  the  Marquis  of  Rocking- 
ham to  power,  Burke  became  paymaster  of  the  forces, 
and  had  a  scat  at  the  coimcii-board.  The  death  of  Lord 
Rockingham  eflcclively  dissolved  the  ministry,  and  on 
the  appointment  of  Lord  Shelburne,  Mr  Burke,  with 
many  of  the  Duke  of  Portland's  friends,  resigned.  After 
the  peace,  he  had  a  leading  share  in  the  formation  of  the 
coaiiiion,  which  gave  a  shock  to  the  public  ideas  of  poli- 
tical consistency  beyond  what  cither  the  enlarged  mind 
of  Fox,  or  the  more  accommodating  ideas  of  Burke,  had 
room  to  anlicijiate.  Mr  Pitt,  by  seizing  on  the  happy 
moment  wiien  both  king  and  people  were  on  bad  terms 
with  the  ministry,  tnrned  them  'nit,  and  withstood  mino- 
rities in  the  House  of  Commons  till  that  house  presented 
him  with  majorities.  In  1785,  Burke  seems  to  have  ta- 
ken a  sufficiently  independent  ground,  in  differing  at  once 
with  tlic  minister  and  with  the  leaders  of  the  opposition 
respecting  the  ■reform  bill  of  Mr  Pitt.  Such  a  conduct 
was  consistent  enough  with  his  ideas  of  ruling  by  great 
families,  and  preserving  the  borough  influence  in  the 
hands  of  a    few  nobles.     His  impeachment  of  Warren 


Hastings,  was  one  of  the  ne«t  aiid  most  inj'portanteventH 
of  his  life.  For  even  the  outline  of  so  complex  a  trial, 
we  have  not  limits.  On  this  subject,  the  majority  of 
commonly  enlightened  readers  are  as  completely  unde- 
cided, or  at  least  incompetent  to  be  decided  in  their  opi- 
nion, as  on  the  most  abstruse  problem  in  science  ;  for  in 
fact,  the  Princi/iia  of  Newton  might  be  studied  in  less 
time  than  the  real  substance  of  the  trial  of  Hastings. 
Many  men,  however,  as  we  believe,  unbiassed  in  the 
question,  have,  after  laborious  attention  to  it,  made  up 
their  opinion,  that  whatever  were  the  oppressions  perpe- 
trated in  India,  Britain,  and  not  Hastings,  was  responsi 
ble  for  them.  All  the  conduct  of  Burke,  which  form:'-- 
the  external  avenues  to  the  question,  gives,  as  far  Sr- 
that  goes,  a  S2.nction  to  this  opinion.  He  was  violen;, 
bitter,  and  full  of  ostentation.  In  the  moment  of  Has; 
ing's  hesitation  about  the  ceremony  of  kneeling  at  tht. 
bar,  an  hesitation  proceeding  from  accident,  he  com- 
manded him  to  knee!,  with  a  ferocity  in  his  countenance 
which  no  painting  coidd  express.  He  marched  at  the 
head  of  the  managers  of  the  indictment,  with  an  air  of 
pompous  elatement ;  and,  in  fine,  it  is  evident,  that  he 
had  Cicero  against  Vcrres  incessantly  in  his  eye  during 
all  his  rhetorical  appeai'ances  on  this  subject. 

In  the  settling  of  the  regency,  on  the  king's  illness  m 
1788,  he  took  a  warm. and  active  part.  His  appearances 
on  this  subject  always  gave  more  alarm  to  the  opposition 
than  the  muiister.  In  the  short  period  that  elapsed  be- 
tween this  question  and  the  French  revolution,  there  were 
no  party  circumstances  of  which  we  know  that  could 
alienate  him  from  the  opposition  (for  his  jealousy  of 
Sheridan  is  not  an  idea  consistent  witli  the  bulk  or  frame 
of  his  mind,)  so  that  his  sentiments  on  the  French  revo- 
lution could  not  be  supposed  to  be  connected  with  per- 
sonal pique,  and  the  general  tone  of  his  character  for- 
bids the  suspicion  of  his  having  been  corrupted.  His 
principles  had  been  before  more  than  suspiciously  aristo- 
cratic on  very  important  occasions,  and  there  was  nothing 
in  the  French  revolution,  as  it  proceeded,  to  conciliate 
the  affections  of  a  mind  imbued  with  such  a  bias,  unless 
the  observer  had  lived  to  read  the  court  calendar  of  Bo- 
naparte. 

His  abhorrence  to  the  French  i-evolution  preceded  tin 
worst  acts  of  that  event ;  and  though,  like  eveiy  evil 
■\\  isher  to  change,  Mr  Burke  predicted  as  many  atroci- 
ties as  took  place,  yet  we  must  hesitate  in  pronouncing 
those  warningSito  have  been  uttered  in  the  spirit  of  i)ro- 
phetic  wisdom ;  for  he  foretold  many  things  directly  llie 
reverse  of  what  happened.  Among  these  was  his  predic- 
tion, that  France  "  would  be  blotted  out  from  tjie  map  of 
Europe."  As  early  as  the  beginning  of  the  year  1790, 
he  spoke  his  sentiments  with  plainness  and  warmth  in 
the  House  of  Commons,  in  which  he  renounced  friend- 
ship with  Mr  Fox,  and  all  who  cherislied  sentiments  like 
his  on  the  same  principles  and  subject.  From  that  time 
he  busied  himself  in  his  memorable  work  on  the  l-'rench 
Revolution,  a  work  which  commenced  a  war  of  the  press 
on  the  great  principles  of  government,  evokhig  greater 
polemical  talents  in  writing  than  had  been  displayed  since 
the  pamphlets  of  Milton  and  Salinasius.  It  was  answer- 
ed at  home  by  Mackintosh  antl  others,  and  abroad  by 
Paine.  'I'hc  coarse,  but  popular,  elotiuence  of  the  last 
writer  could  not  indeed  be  compared  with  the  philosophi- 
cal spii'il  of  the  British  writers  ;  but  it  struck  lower  at 
.  the  root  of  conunon  opinion,  and  pioduced  effects  we  all 
remember  how  serious.  By  his  enemies,  the  work  of 
Burke  was  described  as  a  blaze  of  rhetoric  around  ;i 
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nuclciis  of  false  piiuciplis  and  sopliistiy.  The  in:ij'jiny 
of  Ihc  iialion,  of  thai  part  ul  least  whose  proi)(;i-ty  j^avc 
■0  iiilluciK^c  ill  the  eoiintiy,  (lit!  not  think  so ;  and  his  opi- 
nions certainly  gave  a  decided  hias  lo  the  warlike  mea- 
sures of  the  cabinet.  His  second  attack  on  the  revolution, 
in  a  letter  lo  a  member  of  the  French  National  Assem- 
bly, was  made  in  I  "91,  whcnalTairs  were  yet  assuminpf  a 
deeper  horror  to  the  revolution,  and  pave  an  air  of  secure 
triumph  to  his  exposition  of  principles  not  essentially 
connected  with  its  crmrs.  His  Appeal  front  the  New 
Whigs  to  the  Old;  his  Letter  to  u  noble  Lord  on  the 
subject  in  discussion  with  the  Duke  of  JJcdford  ;  and  his 
Thous^his  on  a  Ret;;icide  Peace,  attested  his  enflamcd 
and  increasing  zeal  on  the  subject  of  his  great  political 
passion. 

It  was  objected  by  his  enemies,  that  his  zeal  was  not 
uninvigorated  by  royal  1)ounty.  His  hospitality  and  per- 
sonal geneiosity,  had  always  made  him  a  needy  man.  He 
entertained  an  arislocratical  opinion,  long  and  iVequcntly 
expressed  before  he  depended  for  his  main  support  on 
the  pensions  of  his  sovereign,  that  a  man  of  lirst-ratc 
abilities  had  a  right  to  be  s\ipported  at  the  public  cxpcncc. 
Confined  to  such  genius  as  Burke's,  this  doctrine  might 
be  safely  admitted  I)y  the  austerest  republican;  and  lew, 
we  believe,  of  his  political  enemies,  would  rest  it  as  a 
serious  charge  against  his  memory,  that  he  supported 
'  the  close  of  so  illustrious  a  life  on  the  kindness  of  royal 
patronage.  He  who  could  grudge  the  pension  of  Burke, 
is  surely  unworthy  lo  be  his  reader  or  his  coimtryman. 

The  close  of  his  political  career  was  marked  by  an 
honourable  attachment  to  the  cause  of  the  eniancipatic»i 
of  the  Irish  Catholics,  which  he  expressed  and  enforced 
•  in  a  letter  to  Sir  Hercules  Langrishc,  written  in  179.!. 
>Ie  withdrew  from  parliament  in  1794,  and  his  seat  for 
New  Malton  was  occupied  by  his  only  son,  whom  he 
viewed  with  all  the  parlialily  of  paternal  admiration. 
The  death  of  that  son  precipitated  the  decline  of  nature, 
which  he  was  already  beginning  to  feel.  After  his  death, 
Burke  lived  only  lo  die  ;  such  was  the  expression  used 
in  describhig  the  eflect  of  this  event  on  his  mind,  by  the 
Irish  orator  Grattan,  in  the  hearing  of  the  writer  of  this 
article,  when  the  great  subject  of  this  biography  hap- 
pened to  be  the  topic  of  conversation  in  company.  He 
expired  in  his  C8th  year,  on  the  8th  of  July,  1797. 

He  was  amiable  and  exemplary  in  his  domestic  rela- 
tions, elegant  in  his  taste,  and  benevolent  in  his  inten- 
tions. Few  men  have  performed  greater  services  to  the 
public,  and  none  have  filled,  during  their  lives,  a  greater 
space  in  the  public  eye.  (it) 
BUULKSC^Ui:.     See  Poetuv. 

BUULIN(iT()N,  a  county  of  North  America,  in  the 
stale  of  New  Jersey,  lies  between  the  Delaware  river  and 
the  Atlantic  ocean,  and  extends  about  60  miles  in  length, 
and  30  in  breadth.  This  county  is  in  general  level  and 
well  watered  ;  and,  out  of  250,025  acres,  194,600  arc  in 
an  improved  state.  It  contains  II  townships,  15,500 
while,  and  520  black  inhabitants;  of  which  last,  53  are 
slaves  ;  and  furnishes  3000  militia.  Its  principal  towns 
arc  Burlington  and  Bordcntown.     (/j) 

BURLIN(jT()N,  a  town  of  New  Jersey,  and  capital 
of  the  county  of  Burlington,  extends  three  miles  along 
the  cast  bank  of  the  Delaware,  and  was  first  settled  in 
1677.  The  most  populous  part  of  the  town  is  built  upon 
an  island,  about  a  mile  and  a  quarter  long,  and  three  quar- 
ters of  a  mile  broad,  which  communicates  with  the  main- 
land by  four  bridges  or  causeways.  The  principal  streets 
arc  regular  and  spacious,  and  ornamented  with  rows  of 


trees  in  fiMit  of  the  houses.    It  lia^  an  !    •  -  ■  I'lian  clia- 
pcl,  a  Quaker  mecling-housc,  an  a<  la  free 

school;  which  last  is  supported  by  the  pi'j.i  >  i  j-.in^froni 
llie  island  of  .Mittinieunk,  which  amount  yearly  to  180/. 
Il  has  also  a   coui-t-liouse,  two  mark' 
best  jail  in  the  state.     Burlington  is  a  i 
sesses  a  very  conmiodious  h  i.ui  lU  M'-;jaty  to 

Philadelphia  renders  ih'  s  •  .  of  little   conse- 

flueiKo.     In  the  island  .  '   about    lOO'J 

inhabitants,   of  which   :.  -'x'^-     North 

latitude  40"  .i'.    West  !•  Sijc  Mprgt'g 

American  Gcoi^ra/ilnjf  \i.  /,  'it, 

BUKAIANNIA,  a  genus  of  plains  of  the  cL      f' 
andria  and  order  Monogynia.     See  Bo  i  asy,  p.  i 
BURN.     SeeSuu(;KttY. 

BURNET,  Thom  vs,  according  to  the  genera!  opinion, 
founded  on  an  inad\ertcnt  expression  of  Anthony  Wood, 
was  born  in  Scotland  ;  but  it  appears,  from  the  move  re- 
spectable authority  of  Birch's  Lif<:  of  Tilhiton,  that  hi? 
native  place  was  Croft  in  Yorkshire.  At  the  gi-ammar 
school  of  North.Alveito'nhc  made  great  proficiency,  and 
was  often  held  up  by  his  master  as  an  example  to  tiie  res' 
of  the  scholars.  In  1651,  he  was  admitted  of  Clarehall 
in  Cainbridtje,  wliero  he  had  f«r  ^li^  tutor  Mr  Tillotson. 
who  v/as  afterwards  archliisliop  of  Canterbury  ;  and,  in 
1654,  he  went  to  Christ  College,  of  v.  hich  the  leame<t 
Dr  Cudworth  had  obtained  the  mastership.  In  1657,  he 
was  chosen  fellow  of  that  house.  In  1658,  he  took  the 
degree  of  A.  M. ;  and,  in  1661,  was  chosen  senior  proc- 
tor of  the  university.  He  travelled  for  some  time  witli 
the  Earl  of  Wiltshire  ;  and,  besides  tl-.is,  was  governor 
to  Charles,  Duke  of  Bolton,  and  to  James,  Earl  of  Osson-, 
who  was  grandson  to  James,  the  first  Duke  ofOnnond, 
Through  the  patronage  and  inlluencc  of  the  Duke,  he 
was  chosen  master  of  the  charter-house  in  London,  and 
soon  after  took  orders  in  the  church.  While  in  that  situ- 
ation, he  distinguished  himself  by.opposhig,  with  equal 
vigour  and  success,  an  attempt  on  the  part  of  James  II. 
to  place  one  Andrew  Popham,  a  Papist,  as  a  pensioner 
on  the  charter-house  foundation.  The  other  goveniors, 
with  the  exception  of  Chancellor  Jeficrys,  supported 
him  in  this  bold  measure  ;  and  the  monarch,  meeting 
with  such  determined  resistance,  abandoned  his  purpose. 
In  IGiW,  he  published  his  Te/luris  T/ieoria  Sacra,  a  work 
which  was  much  celebrated  in  its  day,  but  has  long  since 
given  place  to  new  speculations,  more  accordant  to  the 
phenomena  of  nature,  though  equally  insufficient  to  ac- 
count for  them  all.  It  received  high  applause  from  seve- 
ral authors  of  repute,  particularly  from  Bayle  (Letter  to 
L'Enfant),  2'Ae  S/icc/aior  (No.  146),  and  Mr  Addison 
individually,  w  ho  indited  a  fine  Lath)  ode  on  the  occasion ; 
and  it  must  be  allowed  to  have  a  just  claim  to  the  praise 
of  great  learning,  ingenious  disquisition,  and  elegant 
latinity.  But  it  is  very  extravagant  in  some  things,  very 
unsound  in  others,  and,  upon  the  whole,  amounts  to  lit- 
tle more  than  a  beautiful  geological  romance.  In  point 
both  of  philosophy  and  religion,  it  has  been  deemed 
highly  objecLionable ;  and  it  no  sooner  made  its  appear- 
ance, than  it  was  answered  and  condemned  in  various 
pamphlets,  to  which  the  author  replied  with  ability. 
Among  many  others,  Mr  Keill  the  mathematician,  in  an 
examination  of  the  theory,  pointed  out  its  inronsistencies 
as  a- work  of  science;  and  Herbert  Ci-ofts,  Bishop  ot 
Hereford,  animadverted  with  great  keenness  on  its  hete- 
rodox and  anti-scriptural  principles.  Some  very  judicious 
and  candid  remarks  on  the  merits  of  tiiis  theory,  are  to 
be  found  in  Dr  Wallace's  KarioiM  Fros/iecls  of  Manlcind, 
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JVatitre^  and  I^rovideiue.     After  the  revolution,  Dr  Bur- 
net was  appointed  chaplain  in  ordinary  to  King  William. 
He  was  also,  through  the  interest  of  Archbishop  Tillot- 
son,  appointed  clerk  of  the    closet  to  that  prince.     But 
from  this  place  he  was  removed  in  1 692,  on  account,  it  is 
said  with  some  appearance  of  probability,  of  the  oficnce 
which  he  had  given  to  the  clergy  by  the  publication  of 
his  jlrchaologia  Fhilosoji/iicte.     Tnat  work,  indeed,  was 
by  no  means  orthodox.     It  called  in  question  the  literal 
history  of  the  fall ;  and  contained  an  imaginary  dialogue 
between  Eve  and  the  serpent,  so  extremely  objectionable, 
that   tiie  author  himself,  who  was  sufficiently  firm   and 
opinionative  in  other  cases,  was  very  solicitous  to  have  it 
suppressed  in  the  subsequent  editions  of  his  book.     It 
was  understood,  tliat  this  circumstance,  along  with  the 
genera!  suspicion  enteitained  of  his  religious  sentiments, 
produced   a   combination  among  the  superior  clergy  to 
prevent  liim  from  obtainuig  that  preferment  in  the  church, 
■frhich,  through  the  friendship  of  Tillotson,  and  the  favour 
of  King  William,  he  might  otherwise  have  expected  to 
receive.     So  sceptical,  indeed,  was  he  accounted,  and  so 
strong  Avas  the  prejudice  agamst  him,  th.at  all  thoughts  of 
his  promotion  were  laid  aside.  He  died  in  the  year  1713. 
After  his  death,  two  posthumous  treatises  were   publish- 
ed.    The  one  was  entitled  De  Jide  et  Officiis  Christiano- 
rum,  in  which  he   endeavours  to  give  a  compend  of  the 
doctrines  and  duties  of  Christianity,  excluding  what  ap- 
pears to  him  to  be  doubtful  or  unimportant,  and  insistuig 
only  on  what  he  conceives  to  be  of  essential  moment  in 
both.     This  plan,  it  is  evident,  is  liable  to  great  abuse, 
and  could  not  be  very  fairly  executed  by  a  man,  who,  like 
Dr  Burnet,  considered  rather  what  should  be,  than  what 
actually  is,  in  the  Christian  revelation.     The  other  trea- 
tise was  entitled  JDe  Statzi  Mortuorum  ct  Resurgentiuin. 
The  leading  point  which  he  here  maintains  is,  that  the 
future  pimishment  of  the  \\'icked  is  to  be  but  temporary, 
and  to  terminate  in  salvation.     Of  this  doctrine,  \\hich 
has  been  more  taught  by  sentimental  philosophers  than 
by  scriptural  divines,  the  author  perceived  the  dangerous 
consequences ;  and  fearful,  if  not  certain,  that  it  would 
materially  injure  the  interests  of  virtue  ainong  the  bulk 
of  mankind,  he  earnestly  protested,  in  a  note,  against  its 
being  translated.     The  caution,  however,  was  despised; 
for  Dennis  translated  not  only  the  book  which  contained 
the  doctrine,  but  the  note  also  ui  which  its  immoral  ten- 
dency was  acknowledged.  Besides  the  productions  alrea- 
dy mentioned,  it  was  discovered,  after  Dr  Burnet's  de- 
cease, that  he  had  written  three  tracts  aganist  Locke's 
Essay  concerning  Hu7iian    Undcrslandirig,    the    first    of 
which  was  animadverted  upon  by  Locke  himself,  and  all 
of  which  were  answered  by  Mrs  Cockburn  in  her  able 
defence  of  that  celebrated  essay.     Sec  Biografihia  Bri- 
tannica  ;  Birch's  Life  of  Tillotson  ;  and  the  Life  of  Dr 
ThomaH  Burnet^  prefixed  to  the  translation  of  the  Arch<Ro- 
logiie.     (t) 

BURNET,  Gilbert,  Bishop  of  Sanim,  was  born 
at  Edinburgh  in  I6<t,T.  His  father,  who  was  a  Lord  of 
Stssion  under  the  title  of  Lord  Crimond,  and  a  younger 
son  of  the  family  of  Leys  in  Kincardineshire,  was  attach- 
ed to  the  Episcopalian,  his  mother  to  the  Presbyterian, 
disciijline  ;  a  circumstance  which  perhaps  contributed 
to  the  liberality  with  which  he  al\Miys  regarded  lesser 
religious  differences.  At  the  age  of  14,  he  commenced 
master  of  ans  in  the  ajilege  of  Aberdeen  ;  and,  having 
abandoned  bis  original  study  of  the  civil  law,  he  became 
prohationaiy  jjreacher  when  about  IK.  His  rejection  of 
a  good  living  at  that  age,  from  a  doubt  of  his  compe- 


tency to  the  charge,  « as  a  promising  indication  of  the 
integrity  of  his  future  life.  Having  spent  about  three 
more  years  in  theological  studies  in  Scotland,  andni  visits 
to  the  English  universities,  he  passed  over  to  the  Conti- 
nent, and  made  some  stay  at  Amsterdam  and  Paris.  The 
year  following,  he  returned  to  his  native  country — re- 
ceived priest's  orders  from  the  Bishop  of  Edinburgh — 
and  was  presented  to  the  1  ving  of  Saltoun,  where  he 
read  the  liturgy  of  the  English  church.  When  not  more 
than  23  years  of  age,  he  ventured  to  draw  up  a  memo- 
rial of  the  abuses  practised  by  the  Scotch  bishops,  which 
he  defended  with  such  success,  that  Archbishop  Sharp 
thought  fit  to  abandon  his  design  of  punishing  him  for 
his  up.courtly  remonstrance  by  deprivation  and  excom- 
munication. Three  years  after,  he  was  appointed  pro- 
fessor of  divinity  in  the  university  of  Glasgow,  and  con- 
ducted himself  with  such  moderation  to  the  Conformists 
and  Non-conformists,  as  to  gain  the  censure  of  bigots  ot' 
both  classes. 

A  Scotch  bishopric  was  twice  offered  him  about  thi? 
time,  which  he  judged  it  prudent  to  refuse.  He  pub- 
lislied,  however,  in  1572,  A  Vindication  of  the  Authority, 
Conxtitution,  and  I^aivs  of  the  Church  and  Slate  of  Scot- 
land, which  was  dedicated  to  the  Earl  of  Laudeidale; 
and  the  principles  of  which  very  well  accorded  with  that 
nobleman's  well-known  zeal  on  the  side  of  prerogative 
and  power.  On  his  visiting  London  in  1673,  he  was  ap- 
pointed one  of  the  king's  chaplains  in  ordinary,  aiid  ap- 
peared to  be  in  the  high  road  of  preferment ;  but,  for  the 
present,  his  strong  attachment  to  the  Protestant  cause 
was  in  the  way  of  his  ambition,  and  he  was  too  honest  a 
man  to  sacrifice  prhiciple  to  promotion.  He  soon  lost 
the  friendship  of  Lord  Lauderdale  ;  and  having  resigned" 
the  professorship  at  Glasgow,  and  removed  to  London, 
he  was  presently  struck  out  of  the  list  of  chaplains  to 
the  king.  Being  now  freed  from  the  shackles  of  couit- 
connexion,  Burnet  devoted  himself,  with  his  characteristic 
assiduity  and  zeal,  to  the  service  of  his  country,  by  resis- 
tance to  the  Catljolic  encroachments.  With  this  view, 
he  published,  in  1679,  tbc  first  vokmie  of  his  History  of 
the  Ref'jrmati'jn  in  England — a  production  of  labour  and 
authority,  to  which  the  state  of  the  times  added  so  much 
of  incidental  value,  that  a  vote  of  thanks  to  the  author 
passed  both  houses  of  parliament,  accompanied  with  a 
request  that  he  would  complete  the  design.  The  second 
volume  appeared  two  years  after;  and  a  third,  which  is 
supplementary,  not  till  the  year  1714.  Burnet,  both 
fi'om  disposition  and  on  prir.ciple,  was  inclined  to  mode- 
rate measures ;  and  proposed,  at  a  time  in  which  the 
public  mind  was  violently  agitated  by  the  Popish  plot, 
that  some  measure  of  compromise  should  be  attempted, 
histtad  of  so  harsh  a  proceedhig  as  the  exclusion  of  the 
Duke  of  York  iVom  the  succession.  Notwithstanding 
this  conciliatory  proposal,  his  connection,  particularly 
with  Lord  Russell,  his  publications,  and  his  undisguised 
warmth  of  attachment  to  the  Protestant  interest,  rendered 
him  so  obnoxious  to  tlic  king  and  his  friends,  that,  in 
1683,  he  prudently  determined  to  retire  to  Paris.  The 
following  year,  he  was  discharged,  by  the  king's  order, 
from  his  lectureship  at  St  Clement's  ;  and  on  the  acces- 
sion of  James,  he  became,  for  some  time,  a  resident  in 
Paris.  At  length,  after  having  made  the  tour  of  Italy, 
Switzerland,  and  the  south  of  France,  by  the  invitation  of 
the  Prince  and  I'rincess  of  Oi-ange  he  settled  at  the 
Hague,  and  obtained  naturalization.  Having  lost  lus 
first  wife.  Lady  Margaret  Kennedy,  daughter  of  the 
Earl  of  Cassilis, he  now  manied  a  Dutch  lady  offortime, 
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descended  irom  the  Scotls  ol  Uucclcui^li  in  Srotliiiid. 
Tlic  widow  IJirkclcy  wiis  liis  third  wile,  wlioiii  In;  luar- 
licd  in  I0'J8. 

Tlic  I'rincc  of  Oranj^e  was  too  j^ood  a  politician  not  to 
sec,  lliat  the  principles,  talents,  connections,  and  reputa- 
tion ol'  Ihirnet,  all  conspired  to  make  him  a  valuable  aux- 
iliary to  his  cause,  if  he  once  espoused  it  warm.  lie. 
therefore  did  not  hesitate  to  refuse  the  sui  render  of  him 
to  the  En'^lish  (government  when  it  was  formally  demand- 
ed he  shoidd  be  delivered  up;  and  in  the  progress  of  the 
preparations  for  the  (jjreat  enteqirise  which  placed  Wil- 
liam on  tlie  throne  of  ICnjijland,  liis  experience  of  the  li- 
delity  and  services  of  Burnet  induced  him  to  noiriinate 
him  his  chaplain,  in  which  capacity  he  accompanied  him 
ill  the  expedition  to  l",ns;laud.  On  tlic  successful  issue 
of  that  threat  desi};n,  Burnet  found  himself  in  the  road  to 
pi'omotion,  without  any  obstacle,  either  from  principle  or 
feelinjj.  His  well-known  moderation  suitetl  tlie  temper 
of  the  present  [;ovcrmiienl,  and  both  his  i)ublic  services 
and  private  worth  recommended  him  to  ecclesiastical 
elevation.  In  ICfiO  he  was  raised  to  the  see  of  Saruni, 
the  duties  of  which  he  discharjjed  in  a  manner  the  most 
exemplary,  devoting;  himself  to  the  labours  of  the  pulpit 
and  of  the  diocese,  with  a  zeal  and  assiduity  which  have 
rarely  been  equalled,  and  never  surpassed.  An  institu- 
tion of  a  nursery  of  students  in  divinity  at  Salisbury,  un- 
der his  own  immediate  inspection,  shewed  how  great  was 
his  atixiety  to  secure  a  i)ious  and  enlightened  clergy.  He 
was,  however,  induced  to  abandon  that  favourite  project, 
on  being  informed  that  it  was  regarded  as  a  censure  on 
the  universities. 

It  is  a  singular  fact,  that  in  a  pastoral  letter  to  his 
clergy,  the  bishop  maintained  the  right  of  William  and 
Mary  to  the  crown  on  the  ground  of  contjuest.  But  his 
aversion  to  Popery,  and  his  zeal  for  the  Protestant  suc- 
cession, were  so  great,  that  to  his  iv.ind,  conquest  was  a 
better  title  in  a  Protestant,  than  possession  in  a  Papist. 
It  is  rather  more  extraordinary,  that  the  celcbt-ated  phi- 
losophical and  sceptical  writer,  Charles  Bloinit,  should 
have  maintained  the  same  doctrine  in  a  pamphlet,  en- 
titled Ki»ff  William  ami  Queen  Many,  Cotiynerors. 
Three  years  after  the  publication  of  the  pastoral  letter, 
it  was  ordered  by  Parliament  to  be  burnt,  together 
with  Blount's  pamphlet,  by  the  hands  of  the  common 
hangman. 

Besides  a  number  of  minor  productions,  Burnet  pub- 
lished .'In  Ex/tosilion  of  the  Thirty-nine  .Articles  of  the 
Church  of  England,  a  work  which  ranks  with  the  theo- 
logical treatises  of  that  nature.  He  also  left  for  publica- 
I ion  after  his  decease,  The  History  of  his  own  7''imes, 
TOiVA  an  .Account  of  his  -Lfe,  which  was  published  by 
his  son  Tnomas,  in  two  volumes  folio,  in  the  years  1723 
and  1734.  This  work,  v,  ithall  its  defects  and  redundan- 
cies ol  style  and  matter,  is  valuable  as  a  collection  of  au- 
thentic mcntoirs  of  persons,  whose  names  arc  connected 
with  some  of  the  most  important  ev(?nts  in  English  his- 
tory ;  and  it  is  not  rendered  the  loss  interesting  to  most 
readers,  by  the  garrulity  and  egotism  which  it  often  dis- 
plays, but  which  always  exhibit  tlie  writer  as  a  man  of 
simplicity,  integrity,  and  considerable  parts,  a  great 
part  of  wiiosc  life  was  passed  in  intimacy  with  men  of 
rank  and  genius,  and  who  himself  sustauicd  a  very  im- 
portant and  honourable  part  in  the  great  transactions  of 
tlie  day. 


Many  anecdotes  respcctnig  hini  are  in  oi  dinar)'  circu- 
lation, some  of  little  interest,  and  others  of  little  authori- 
ty. He  has  himself  left  a  recoid  of  his  instrumentality 
in  the  conversion  of  the  Earl  of  Rochester,  in  his  pub- 
lished account  of  the  life  and  death  of  that  nobleman 
Of  the  genuineness  and  saving  eflicacy  of  his  faitli  and 
repentance,  he  appears  to  have  received  a  full  conviction, 
more  honourable  to  his  heart  than  his  judgment.  It  is 
also  certain  that  a  visit  which  he  made  to  Mi-s  Robeils, 
a  mistress  of  tlie  khig,  in  her  last  ntoments,  si!gge»lc<I  to 
him  the  propriety  or  duty,  as  he  supposed,  of  addressing 
a  monitory  and  expostulatory  letter  to  Charles  II.  on  the 
vices  of  his  life  and  errors  of  his  government.  It  is  said 
the  king  gave  it  a  second  perusal  before  he  threw  it  itito 
the  fire,  but  that  he  never  forgave  the  writer.  The  life 
of  this  honest  man  and  excmplaiy  prelate  was  terminat- 
ed by  a  pleurelic  fever,  March  17,  1715,  in  the  72d  year 
of  his  age.  See  Burnet's  History  of  His  otvn  Timet,  anil 
Biogra/iliia  liritannica.      (j.  M.) 

BL'RNETT,  the  Honourable  James,  a  senator  of  the 
college  of  justice  in  Scotland,  by  the  title  of  Lord  Mon- 
boddo,  was  descended  from  the  aiicient  family  of  Bur- 
nett in  Kincardineshire,  who  have  possessed  the  domains 
of  Leys,  on  Decside,  ever  since  the  days  of  Robert  the 
Bruce  ;  and  upon  wliom  that  monarch  conferred  the  hc- 
reditaiy  otlice  of  forester  of  Mar,  accompanying  the  no- 
mination with  an  ivory  hunting-horn  of  very  ancient 
workmanship.  This  symbol  of  office,  suspended  by  a 
white  satin  sash,  is  still  preserved  in  the  venerable  and 
gothic  mansion  of  Crathes  Castle,  and  forms  a  conspicu- 
ous part  of  the  family  arms,  which  are  not  imappropiiate- 
ly  supported  by  a  Highlander  and  a  Greyhound.  James 
Burnett,  the  great  grandfather  of  Lord  Jlonboddo,  was 
a  grandson  of  Leys  by  a  younger  son  of  that  family  and 
the  heiress  of  Craigmyle  ;  and  married  Elizabetli,  daugh- 
ter of  Captain  Robert  Ir\  ine,  ol  the  family  of  Kingcaus- 
sie.  Besides  other  properties,  which  were  sold  by  his 
grandson,  this  gentleman  acquired  the  estates  of  Laga- 
vin  and  Monboddo,  which  still  remain  in  the  family,  and 
are  at  present  possessed  by  Mr  Burnett,  who  married 
Helen,  the  only  surviving  issue  of  Lord  Monboddo. 
His  Lordship's  grandfather  married  his  cousin,  Mar- 
garet, a  daughter  of  Sir  Tliomr.s  Burnett  of  Leys  ;  and 
his  mother  was  a  daughter  of  Sir  William  Forbes  of 
Craigievar.*  The  subject  of. the  present  article  was 
born  at  the  family  mansion  of  Monboddo,  in  the  parish  of 
Fordoun,  in  the  end  of  October  1714.  Of  his  early  age, 
little  is  now  remembered.  From  the  parish  school  of 
Laurencekirk  h.e  went  to  King's  College,  Aberdeen, 
where  he  was  distinguished  as  a  young  man  of  excellent 
parts,  and  where  iic  imbibed  that  taste  for  Greek  litera- 
ture wliich  he  retained  through  life.  Having  finished  the 
usual  course  of  study  in  this  university,  he  embarked  for 
Holland,  as  was  tiie  fashion  in  these  days,  to  study  civil 
law.  At  Groningen  he  continued  three  years  ;  and  it 
has  been  remarked,  that,  during  his  residence  in  t'nat 
country,,  he  entirely  lost  his  provincial  Scotch  dialect, 
and,  from  associating  witii  some  English  gentlemen  fol- 
lowing the  same  pursuits,  and  some  Protestant  French 
refugees,  he  acquired  a  correct  pronunciation  of  the 
French  and  English  languages.  On  returning  to  his  na- 
tive country,  he  arrived  in  Edinburgh  on  the  memorable 
night  when  Captain  Porteous,  of  the  city  guard,  fell  a 
victim  to  the  tumultuary   fury  of  the  inliabitai.ts.     Mr 
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who  cunsiilc 
into  his  writings 


liavc  given  this  short  abstract  of  the  gcncilogy  of  Lord  Monboddo,  as  it  forms  no  improper  introduction  to  the  life  of  a  nun, 
lilei  tu  the  adventitious  i  ii  c  nmstaiice  of  birth  as  a  mailer  of  no  small  importance,  and  who  has  even  iniroUuce<l  the  s'jbjec 
See  bis  Ant.  Mttaphysia,  vol.  iii.  Book  ii.  chap.  8. 
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Burnett  had  taken  up  his  lodgings  not  far  from  the  pri- 
son ;  and,  being  aroused  from  his  sleep  by  the  noise  of 
the  mob,  he  hastily  dressed  himself  in  his  nightgo\TO  and 
slippers,  and  sallied  forth  to  ascertain  the  cause  of  the 
disturbance.  He  used  frequently  to  recount  the  circum- 
stances of  that  violent  proceeding,  and  dwelt  particularlj- 
upon  the  appearance  of  a  stout  fellow  with  a  dyer's  apron, 
who  demanded  that  the  rope  should  be  given  to  him,  and 
lie  would  make  Porteous  dance  in  the  air  ;  which  he  ef- 
fectually accomplished,  notwithstanding  the  struggling 
and  resistance  of  his  helpless  victim.  Though  curiosity 
alone  led  Mr  Burnett  to  follov/  in  the  crowd  to  the  Grass- 
market,  and  to  witness  this  scene  of  popular  outrage,  yet 
it  seems  that  he  had  been  marked,  from  the  singularity 
of  his  dress,  as  having  joined  in  the  procession  to  the 
place  of  execution,  and  would  have  been  laid  hold  of,  had 
it  not  been  found,  upon  inquiry,  that  he  had  arrived  that 
afternoon  from  Holland,  and  consequently  could  not  ha\  e 
had  any  share  in  this  proceeding. 

He  ixissed  lawyer  in  1738,  and,  from  his  relationship 
with  Fletcher  of  Saltoun,  then  Lord  Justice-Clerk,  and 
with  Lord  President  Forbes,  he  was  soon  brought  into 
notice.  Lord  Tmwald,  who  was  an  excellent  Greek 
scholar,  shewed  him  (he  used  to  say)  particular  atten- 
tion ;  and  he  frequently  foiTned  one  of  the  party  at  the 
Lord  President's  Saturday's  dinner — an  honour,  which 
he  often  mentioned  even  in  his  latter  days,  as  the  great- 
est he  had  ever  received.  During  the  interruption  of 
law  business  by  the  rebellion  of  1745,  he  retired  to 
London,  where,  having  been  recommended  by  President 
Forbes  to  Dr  JNIurdoch,  Dr  Armstrong,  Mr  Thom- 
son, and  Mr  Mallet,  characters  of  the  first  celebrity  in 
literature,  he  spent  soine  months  in  a  manner  highly 
flatteruig  to  a  young  man  ambitious  of  literary  reputa- 
tion. At  Thomson's  house  in  Richmond,  this  circle  of 
friends  frccjuently  met,  when  the  bottle  went  briskly 
round,  and  the  hours  of  night  fled  on  the  wings  of  wit 
and  good  humour ;  and,  being  always  accustomed  to 
perform  this  short  journey  on  foot,  tliey  generally  drank, 
like  true  Scotchmen,  at  every  inn  and  tavern  on  the  road. 
Lord  Monboddo  used  to  observe,  that  Thomson's  phy- 
siognomy, when  not  rotised,  was  sluggish,  dull,  and  un- 
meaning, without  the  slightest  appearance  of  poetical 
inspiration ;  but  when  his  heart  was  warmed  with  con- 
versation and  conviviality,  his  countenance  brightened 
up,  and  beamed  with  expression  and  intelligence.  Of 
Dr  Armstrong  as  a  poet,  he  always  expressed  the  high- 
est o|)inion ;  and,  in  his  third  volume  on  the  Origin  of 
iMnguage,  has  bestowed  on  the  Art  of  Prcseiinng  Health, 
a  very  high,  but  surely  not  more  than  an  appropriate 
culogium.  He  rcpi'csentcd  the  Doctor  as  naturally  grave 
and  silent ;  l)ut  said  that  a  bottle  of  wine  made  him  utter 
oracles  of  wisdom.  Though  they  maintained  a  regular 
•;orrespondencc  till  a  few  years  before  the  Doctor's  death, 
yet  no  traces  of  it  have  been  found  among  his  Lordshijj's 
papers.  From  the  pleasure  which  he  then  enjoyed  in 
the  company  and  conversation  of  these  celebrated  au- 
thors, he  was  induced  frequently  to  repeat  his  visits  to 
London  ;  and,  in  the  course  of  these  excursions,  he  could 
number  among  his  friends  some  of  the  most  distinguish- 
ed ci)aracters  botli  for  rank  and  erudition  in  the  king- 
dom. Among  these,  we  may  mention  Dr  Markhani, 
the  late  Archbishop  of  York,  the  late  Earl  Stanhope, 
the  first  and  second  l-'arls  of  Mansfield,  Lords  Thurlow 
and  Grantlcy,  Bishops  Horsley,  Louth,  Porleous,  Sliip- 


ley,  and  Burgess,  Sir  John  Pringle,  W.  Seward,  Esq., 
George  Lewis  Scot,  Esq.,  who  had  been  the  preceptor 
of  his  present  majesty,  and  Mr  Harris,  the  celebrated 
author  of  Hermes.  To  Mr  Harris  he  attributed  his  first 
knowledge  of  the  Greek  commentaries  upon  Aristotle  of 
the  Alexandrian  school;  and,  in  the  spruig  of  1769,  he 
made  a  journey  to  London,  for  the  express  purpose  of 
paying  that  celebrated  author  a  visit,  and  of  thanking 
him  in  person  for  a  present  of  the  new  edition  of  his 
Hermes.  During  this  visit,  he  was  made  known  to  the 
venerable  Lord,  afterwards  Earl,  Bathurst,  and  the 
first  Lord  Lyttleton  ;  with  the  last  of  whom  he  after- 
wards held  a  literary  correspondence  on  the  subject  of 
language,  ■\^'hich  is,  in  part,  still  preserved  among  his 
manuscripts. 

Abgut  1760,  he  married  Miss  Elizabeth  Farquharson, 
a  very  amiable  woman,  whose  father,  being  the  nephew 
of  Keith  of  Cadham,  a  cadet  of  the  Marischall  fainily,  had 
accompanied  Lord  Marischall,  antl  his  brother  Marshall 
Keith,  to  the  battle  of  Sherift'muir, — from  whence,  how- 
ever, he  escaped,  and,  concealing  himself  in  the  corps 
of  artillery  at  Woolwich,  rose  to  the  rank  of  captam  ; 
hi  which  situation  he  died  at  Jamaica  in  1741,  in  the  ex- 
pedition to  Carthagena.  By  this  lady  he  had  several 
children,  but  these  all  died  infants,  except  a  son  and  two 
daughters. 

Mr  Burnet  had  now  been  upwards  of  twenty  years  a 
.regular  practitioner  at  the  Scotch  bar ;  and  though  he 
was  an  ardent  admirer  of  ancient  literature,  and  had 
spent  much  of  his  time  in  the  pursuit  of  this  favourite 
study,  yet  he  had  never  neglected  the  duties  of  his  pro- 
fession, and  yielded  to  none  either  as  a  lawyer  or  a  plead- 
er. He  was  a  leading  coimsel,  and  a  keen  supporter  of 
the  Douglas  cause,  in  favour  of  Mr  Douglas  of  Douglas  ; 
and  went  thrice  to  France  for  the  purpose  of  attendmg 
the  proof,  where  he  found  his  readiness  of  speaking,  and 
even  dictating  the  French  language,  which  he  had  ac- 
quired in  Holland,  of  the  utmost  service  to  huTi  upon 
these  occasions,  in  examining  witnesses,  and  taking  down 
the  evidence.  This  cause  had  excited  much  public  at- 
tention, and  had  called  forth  all  the  abilities  and  exer- 
tions of  both  parties.  INIr  Burnet  had  always  the  ut- 
most confidence  in  the  justice  and  ultimate  success  of 
his  client's  claim,  and  we  have  no  hesitation  in  declaring, 
that  it  was  to  his  firmness,  not  to  mention  his  knowledge 
of  the  law,  that  Lord  Douglas  owes  the  establishment  of 
his  birthright,  the  estates  of  his  uncle,  and  of  consequence 
his  present  rank  among  the  peers  of  Great  Britain.  It 
Avas  often  mentioned,  both  by  himself  and  the  late  William 
Robertson,  Esq.  of  the  Register  Office,  then  Mr  Bur- 
nett's clerk,  that  at  one  time  it  had  been  proposed  by 
i\lr  Douglas's  lawyers  at  Paris,  that  the  cause  should  be 
given  u])  as  untenable,  and  that  even  a  letter  had  been 
prepared  for  intimating  this  opinion  to  the  Duke  of 
Quicnsbury ;  but  Mr  Burnett,  in  the  face  of  all  the 
other  counsel,  strenuously  opposed  this  measure,  and 
so  far  succeeded  that  the  letter  was  thrown  into  the 
fire,  and  the  cause  allowed  to  proceed,  which  was  after- 
wards brought  to  a  successful  issue  in  favour  of  Mr  Dou- 
ghis. 

Upon  Lord  Gardenston  becoming  joint  solicitor  gene- 
ral with  the  late  Sir  James  Montgomery,  Mr  Burnett 
was  appointed  sheriff  of  his  native  comity  of  Kincardine  ; 
and  on  the  death  of  his  relation.  Lord  Milton,  in  1767,  he 
was  raised  to  the  bench  by  the  title  of  Loi'd  Monboddo.* 


•  It  is  worthy  of  remark,  that  his  lordship  was  only  the  third  on  the  bench  in  regular  succession  since  the  Revolution  ;  his  prede- 
cessor, Ix)rJ  Milton,  Imving  succeeded  Lmil  Fountainhall  in  172.5,  who  was  appointed  November  1,  1689;  and  as  Lord  Monboddo 
continued  a  member  of  the  cowl  until  his  death,  this  scries  of  three  judges  occupied  more  than  a  century. 


BUllNKn. 


47 


This  appoinlmcnt  lie  owed  to  ilic  friciiiisliip  of  ilic  luic 
Cliai-lcs  Duke  of  Quecnsbcrry,  who  on  lliis,  u'i  well  as 
on  anolluT  occiision,  more  than  30  ycai-H  licfoiu  in  ihc 
case  of  Mr  Ciay,  wilh  whicli  all  our  readers  who  liavc 
perused  the  works  of  Swift  and  Pope  must  be  acquaint- 
ed, displayed  a  respect  for  genius  and  lilera(,.ure,  and  a 
niai^nanimily  and  dlj^nily  of  rhaructcrr  which  tlirow  the 
brightest  lustre  on  liis  grace's  memory.  Tliis  nobleman 
had  obtained  a  promise  from  the  throne,  that  the  first 
vacant  gown  in  the  Court  of  Session  should  lie  bestowed 
on  Mr  Ilurnelt.  On  I^ord  Milton's  death,  therefore,  the 
duke  wailed  on  his  majesty,  and  reminded  iiim  of  his 
promise,  which  was  at  once  admittecl,  and  (orders  imme- 
diately given  to  the  secretary  of  stale  to  make  out  the 
royal  letter.  Temale  intrigue,,  however,  postponed  for  a 
time  the  fulfilnieul  of  these  orders.  The  lady  of  the  se- 
cretary was  nearly  allied  to  the  family  of  Hamilton  ;  and 
being  most  naturally  solicitous  about  the  vote  which  Mr. 
JBuniel  might  give  in  the  great  cause  which  he  had  taken 
so  much  charge  of  as  a  counsel,  she  and  the  Duchess  of 
Hamilton  and  .\rgyle  were  supposed  to  have  induced 
their  brother-in-law,  Mr  Secretary  Conway,  to  withhold 
for  many  weeks  the  letter  of  appointment ;  and  is  even 
supposed  to  have  represented  Mr  Burnett's  character  in 
.such  \mfavourable  colours  to  (he  Lord  Chancellor  Hen- 
Icy,  afterwards  Earl  of  Northinglon,  that  his  lordship  is 
reported  to  have  jocosely  declared,  that  if  she  could 
prove  her  allegations  against  that  gentleman,  instead  of 
making  him  a  judge,  he  would  hang  him.  This  delay 
gave  rise  to  much  idle  conjecture  and  conversation  in 
Edinburgh,  and  it  was  confidently  rejiorted,  that  Mr 
Burnett's  appointment  would  not  take  place  until  after 
the  decision  of  the  Douglas  cause.  Irritated  by  these 
insinuations  against  his  integrity,  he  inmiediately.  wrote 
to  the  Duke  of  Quecnsberry,  declaring,  that  if  his  up- 
rightness as  a  judge  could  be  questioned  in  this  cause, 
he  should  positively  refuse  to  be  trusted  with  any  other  ; 
and  so  highly  did  he  resent  the  opposition  manifested  by 
the  secretary  to  his  promotion,  that  he  took  measures 
for  canvassing  his  native  coimiy,  in  order  to  oppose  in 
parliament  a  ntinistry  who  had  so  grossly  affronted  him. 
The  Duke  of  Quecnsberry,  e([ually  indignant  at  the  de- 
lay, requested  an  audience  of  his  majesty,  and  tendered 
a  surrender  of  his  commission,  as  lord  justice  general 
of  Scotland,  if  the  royal  promise  was  not  fulfilled.  In  a 
few  days  the  letter  was  dispatched,  and  Lord  Monboddo 
took  his  seat  in  the  court  on  the  I'Jth  of  February,  1767. 
Lord  Monboddo's  indignation  at  these  proceedings  was 
not  of  long  continuance,  but  was  ui  a  great  ntcasure  re- 
moved with  the  cause  tlial  called  it  forth.  Even  the  in- 
jury which  he  had  received  from  the  noble  lady  was 
soon  entirely  forgotten  ;  and  on  a  visit  to  Invcrary  castle, 
in  1780,  he  was  most  cordially  received,  and  entertained 
witii  the  greatest  attention  and  hospitality. 

The  life  of  a  Scotch  judge  presents  few  incidents  for 
the  illustration  of  the  biographer.  His  attention  is  daily 
called  to  the  same  routine  of  business ;  and  the  duties  of 
his  office,  whc'Ji  conscientiously  fulfilled,  leave  him  but 
little  leisure,  except  during  the  period  of  vacation,  for 
following  other  avocations.  During  these  periods,  how- 
ever, Lord  Monboddo's  whole  thoughts  were  engaged 
in  literaiy  and  philosophical  pursuits  ;  and  so  devoted 
was  he  to  such  studies,  that  he  declined  the  acceptance 
of  a  justiciary  gown,  though  pressed  upon  him  both  by 
his  noble  jjalron  the  Duke  of  Qucensberry  and  by  Mr 
Dundas,  afterwards  Viscount  Melville,  lest  its  duties 
should  interfere  with  liis  favourite  pursuits.     These  stu- 


dies were  his  chief  conbolation  in  the  midst  of  domestic 
allUction.  He  had  loitL,  in  1774,  a  favourite  and  only 
surviving  son,  a  very  proniisiiig  boy,  in  whose  education 
he  had  taken  particular  delight ;  and  his  lovely  wife,  the 
object  of  his  dearest  tenderncbs,  and  whose  eNtjuisile 
beauty  was  the  least  of  her  attractions,  was  snatched  away 
from  his  alFeclions  after  an  union  of  only  six  years.  .She 
died  in  autumn  1766,  in  childbed  of  a  daughter,  whose 
charms  were  a  copy,  but  a  very  just  one,  of  those  of 
her  mother,  and  who  grew  to  be  the  pride  and  comfort 
of  her  father's  declining  years. 

Allured  by  the  charms  of  ancient  learning,  and  cn- 
ilowed  wilh  a  genius  peculiarly  filled  for  the  perccpUoi) 
(jf  its  beauties,  and  the   investigation  of  its  doelilnes, 
he  gave  himself  enlirily,up  to  the  study  of  ils  dinereir. 
branches.     Criticism, •grammar,  moral  jihilosophy,  and 
logic,  were  his  prevailing  studies  ;  and,  in  his  work  On 
Ihe  Origin  and  Progress  of  Language,  he  has  evinced  a 
critical  acuteness,  a  chasteness  of  taste  in  composition, 
and  a  discrimination  of  the  various  kinds  of  style,  and  ol 
the  ornaments  ap|)ropriate  to  each,  which  have  seldom 
been  equalled  ;   but  in  the  midst  of  great   erudition  and 
genius,  candour  must  acknowledgejlhat  there  is,  in  some 
of  his  philosoi)hical  works,  an  absurd  mi.xlure  of  wliim 
and   conceit.     The  first  volume  of  this   work  was  pub- 
lished in  1771,  the  second  in  177.5,  and  the  tliird  in  1776. 
This  publication  was    intended  cliielly  to   vindicate  the 
honour  of  Grecian   literature;  and,  v\itli  the    same  par- 
tiality for  antiquity,  he  began  another  work  in  1778,  en- 
titled.  Ancient  Mcta/i/iysics,  in    which    he    defends  the 
cause  of  Grecian  philosoijliy-     As  long  as  his  Lordship 
has  kept  close  to  this  subject,  he  has  given  very  compre- 
hensive views  of  the  doctrines  of  the  ancient  philoso- 
phers.    On  these  doctrines  he  was  completely  at  home  ; 
but  when,  in  the  prosecution  of  his  plan,  he  advanced 
into  the  regions  of  geometry  and  natural  philosophy,  his 
total  ignorance  of  the  modern  discoveries,  in  those 'sri 
cnces,  led  him  not  a  little  into  confusion  and  pcrplexin 
It  must  be  remembered,  however,  that  in  the  youth  o; 
Lord  Monboddo,  education  consisted  entireiy  in  classi- 
cal learning,  and  in  the  knowledge  of  the  ancient  systems 
of  philosophy,  formed  by  Plato,  Aristotle,  and  their  fol- 
lowers.     Geometry    had    not  then   become   a   popular 
study  ;  and  natural  philosophy  and  chemistiy  were  little 
attended  to,  except  by  those   who  follov\e<l  professions 
with  which  they  were    particularly  connected,     ll  wa.s 
not,  tiierefore,  to  be  expected,  thai  he  shfuld  renounce 
the  partialities  of  his  youth,  and,  ui  the  midst  of  active 
profes.sional  employment,  follow,  wilh  scientific  correct 
ness,  the  progress  of  modern  injprovemcnt  in  the  difTer- 
ent  branches  of  philosophy.     Let  it  also  be  considered, 
that  he  was  now  far  advanced  in  life,  and  tliough  liis  in.! 
ment  was  still  vigorous  and  unimpaired,  yet  his  mi 
had  begun  to  fail  him,  which  may  account  for  th 
qilent  repilitions  that  are  to  be  found  in  the  latter  p. 
his  works.     His  writings,  however,  bear  intemal  : 
of  the  extensive  erudition  and  penetrative  genius  o 
author;  and  to  draw  their  character,  would  rcqnin  u' 
pen  of  a  philosopher,  learued  as  himself  in  all  the  lar 
guagesand  systems  of  the  ancients,  wliich  he  lias  soabiv 
illustrated.     His  conceits  are  the  eccentricities  of  gcpii;> 
relying  on  its  own  energies,  and  despising  the  rcsirainti 
imposed  by  established  opinions  ;  and,  however  paiadoxi- 
cal,  they  discover  a  discriminating  understanding  and  .i 
benevolent  heart.     He  published,  in  al),  six  volumes  ov 
language,  and  the  same  number  on  metaphysics  ;  ihr  ! 
volume  of  which  came  out  a  short  time  before  his  (., . 
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As  soon  as  he  became  an  author,  he  found  his  com- 
pany and  conversation  courted  by  many  of  tl\e  most  dis- 
tinguished literary  characters  of  the  age.  E\ ery  stian- 
ger  of  distinction,  who  visited  the  capital  of  Scotland, 
had  letters  of  introduction  to  Lord  Monboddo,  and  his 
house  became  the  resort  of  genius,  literature,  and 
science.  To  resume  the  acquaintances  of  his  youth, 
and  to  enjoy  the  conversation  of  some  eminent  scho- 
lars, whom  he  could  count  in  the  number  of  his  inti- 
mate friends,  he  went  to  London  in  the  spring  vacation 
of  1780.  Here  he  was  so  caressed  and  sought  after, 
and  was  so  delighted  with  the  respect  and  attention  which 
he  universally  received,  that  he  continued  to  pay  an  an- 
nual visit  to  the  metropolis,  luitil  he  was  rendered  inca- 
pable, by  age  and  infirmities, /or  undertaking  the  jour- 
ney. When  in  London,  his  visits  were  not  confined  to 
the  library  and  study  of  the  scholar  or  man  of  letters  ; 
he  took  particular  delight  in  shewing  himself  at  court. 
He  frequented  the  levee  and  drawing  room  .  of  St 
James's  ;  and  the  king  is  said  to  have  taken  a  pleasure  in 
conversing  with  the  old  man,  with  a  distinguishing  no- 
tice that  could  not  but  be  very  flattering  to  him.  But 
in  the  midst  of  this  Universal  respect  and  esteem,  while 
he  was  in  the  very  blaze  of  his  reputation  as  an  author, 
and  his  declining  years  were  sweetened  by  the  caresses 
of  his  family,  and  the  kind  attentions  of  his  friends,  his 
feelings  received  a  shock  by  the  death  of  his  youngest 
daughter,  from  which  he  never  completely  recovered. 
This  young  lady,  in  personal  loveliness,  was  one  of  the 
finest  women  of  the  age,  and  was  second  to  none  in  the 
graces  of  her  mind.  To  her  father's  benevolence  of  dis- 
position she  added  his  refined  taste  for  elegant  literature. 
Wherever  she  appeared,  she  was  attended  with  general 
admiration,  and  many  were  the  suitors  she  attracted  to 
her  father's  house,  and  her  father's  table  was  often  sur- 
rounded by  all  that  was  truly  respectable  among  the 
youth  of  her  country.  Poetry  and  the  fine  arts  were 
lier  prevailing  amusements  ;  and  though  she  mingled  in 
the  world  of  fashion,  she  shared  in  none  of  its  follies. 
Her  chief  delight  was  to  be  the  nm'se  and  companion  of 
her  declining  parent ;  and  her  utmost  wish  to  soften,  by 
assiduity  and  Idndness,  the  pillow  of  age.  "  She  was 
the  ornament  of  the  elegant  society  of  the  city  in  which 
she  resided,"  says  one  of  Lord  Monboddo's  biographers, 
■'  her  father's  pride,  and  the  comfort  of  his  domestic  life 
in  his  declining  years.  Every  amiable  and  noble  senti- 
ment was  familiar  to  her  heart ;  every  female  virtue  was 
exemplified  in  her  life."  The  poet  llurns,  who,  on  his 
first  appearance  in  Edinburgh  as  an  author,  was  zealous- 
ly patronized  by  Lord  I^lonboddo  aiid  his  daughter,  and 
whose  feelings  were  exquisitely  alive  to  the  emotions  of 
gratitude  and  admiration,  celebrates  the  charms  and 
excellence  of  Miss  Buinett  in  the  following  beaulilul 
stanza : — 

Thy  daughters  bripht  thy  walks  ridnrn, 

Gay  as  the  gilded  summci-  .sky, 
Sweet  as  the  dewy  milk-wliite  lliorn, 

Di-ar  as  the  raptiir'd  lluill  of  joy  ! 

Fair  B         strikes  the  adoring  eye  ; 

Heaven's  htatitifs  on  my  fancy  shine. 
I  see  the  .Sire  of  Love  on  high, 

And  own  his  work,  indeed,  divine* 


By  the  death  of  his  accomplished  daughter,  who  was 
cut  off  by  a  consumption  in  the  25th  year  of  her  age,  the 
strongest  tie  was  dissolved  which  bound  him  to  society 
and  to  life.  From  that  time  he  began  to  droop  exceed- 
ingly both  in  his  health  and  spirits,  and  died  at  his  house 
in  Edinbutgh,  on  the  26th  of  May,  1799.  His  disease 
was  a  stroke  of  palsy,  which  rendered  him  quite  insensi- 
ble to  bodily  pain,  and  he  expired  without  a  struggle,  at 
the  advanced  age  of  eighty-five. 

To  a  sound  discriminating  judgment,  and  a  highly  cul- 
tivated genius,  Lord  Monboddo  added  a  dignity,  benevo- 
lence, and  integrity  of  character,  which  led  him  to  repro- 
bate every  action  that  was  inconsistent  with  the  nicest 
principles  of  honour,  or  which  savoured  of  meanness, 
injustice,  and  oppression.  As  a  judge,  he  conscientious- 
ly discharged  the  duties  of  his  office  ;  his  decisions  were 
sound,  upright,  and  learned,  and  always  marked  with 
acute  discrimination.  Although  rigidly  temperate  in  all 
his  habits,  yet  he  delighted  much  in  the  convivial  society 
of  his  friends  ;  and  he  was  excelled  by  none  in  playful 
himtour,  which,  being  always  accompanied  in  him  with 
the  gravity  of  the  judge,  was  doubly  striking  in  its  ef- 
fects. With  the  learned  he  was  the  philosophic  sage  ; 
but  with  the  young  and  the  gay,  he  was  the  liveliest,  the 
most  sportive  and  playful  of  the  party.  His  conversation 
was  both  amusing  and  instructive,  and  excited  the  wonder 
and  admiration  of  all  his  learned  acquaintance,  for  the 
clear  arrangement  of  his  ideas,  and  the  correct  and  per- 
spicuous language  in  which  they  were  expressed.  His 
perpetual  pursuit  was,  what  he  considered  the  chief  ob- 
ject of  human  life,  the  improvement  and  culture  of  his 
mental  powers.  Lord  Monboddo,  however,  had  peculia- 
rities in  an  eminent  degree.  His  unbounded  admiration 
of  the  customs,  the  literature,  and  the  philosophy  of  the 
ancients,  strongly  prepossessed  him  in  favour  of  whatever 
was  connected  with  such  studies.  In  them  he  supposed 
that  he  beheld  all  that  was  praise-worthy  and  excellent, 
while  he  looked  upon  the  moderns  as  a  degenerate  race, 
exhibiting  onlv  effeminacy  and  corruption.  This  attach- 
ment to  ancient  manners,  led  him  to  imitate  them  even 
in  his  amusements  and  habits  of  life.  He  was  fond  of 
athletic  exercises  in  his  youth,  particularly  fencing  and 
fox  hinuing,  which  tended  to  strengthen  a  constitution 
natiu'ally  healthy  and  robust.  His  general  hour  of  rising, 
in  all  seasons,  was  six  in  the  morning  ;  and,  till  a  late 
period  of  his  life,  he  used  the  cold  bath  in  the  open  air, 
evew  in  the  middle  of  whiter.  He  took  a  light  early  dui- 
ner,  and  a  plentiful  supper.  The  ancient  practice  of 
anointing  even  was  not  forgotten  ;  though  ttie  lotion  he 
used  was  not  the  oil  of  the  ancients,  but  a  saponaceous 
liquid,  composed  of  rose-water,  olive  oil,  saline  aromatic 
spirit,  and  Venice  soap,  which,  when  well  mixed,  re- 
sembled cream.  This  he  applied  at  bed-time,  before  a 
large  fire,  after  comhig  from  the  warm  bath.  His  method 
of  travelling  was  also  in  conformity  to  his  partiality  for 
ancient  customs.  .\  carriage,  which  was  not  in  common 
use  among  the  ancients,  he  considered  as  an  engine  of 
cfiemiiiary  and  sloth  ;  and  to  be  dragged  at  the  tail  of  a 
horse,  instead  of  mounting  upon  his  back,  appeared  to 
him  to  be  a  truly  ludicrous  degradation  of  the  genuine 
dignity  of  human  nature.  In  all  his  jonrnies,  therefore, 
between  London  and  Etiinburgh,  he  travelled  on  horsc- 


*  Bums,  in  a  letter  to  Mr  Chalmers,  dated  from  Edinhurgh,  27th  December,  1786,  hears  farther  testimony  to  the  charms  and  ex- 
cellence of  this  lady  :  "  One  blank,"  says  he,  "  in   the   .\ddress  to  Kdinhmgli,  '  Fan-  H ,'  is  the  heavi  nly  Miss  Burnett,  daiijjdUer 

to  l/)rd  Montiiidd  .,  i.t  whose  house  1  have  had  the  honour  to  be  more  than  once.  The- e  has  not  been  any  thing  nearly  like  liei,  m  all 
the  conibinatioMs  of  beauty,  gr.icc,  and  [goodness,  the  great  Creator  has  formed,  since  Milton's  F.ve  <in  the  lirst  <lay  of  her  existence." 
Sec  Ciirrie's  Vfe  ifBurni,  vol.  ii.  p.  35 
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back,  altiiulcd  by  a  sin^Ii'  strvant ;  and  ll\is  practkc-  lie 
persisted  in,  until  lie  was  upwards  of  80  years  of  a(^e. 
On  his  return,  however,  from  ids  last  visit  to  London, 
he  was  taken  so  ixc.eedinv^iy  ill  upon  the  road,  tliat  lie 
was  unable  to  proceed  ;  and  had  lie  not  been  overtaken 
by  a  Scotch  i'riend,  the  late  Sir  Hector  Mrjnroe,  wjio  took 
him  into  his  carriaj;e,  and  set  him  down  at  the  first  sta^;e, 
(for  he  scor'ied  to  perform  the  remainder  of  the  journey 
in  a  box,)  he  might,  perhaps,  have  actually  perished  by 
the  way  side. 

As  Lord  Monboddo  accounted  population  the  true 
wealth  of  an  estate,  he  spent  much  of  his  leisure  time, 
durin;;  the  vacations  of  the  court,  in  inipi'oving  his  pater- 
nal inheritance,  by  cultivating  an  extensive  farm  round 
the  family  mansion  ;  and  his  principal  desire  was  to  in- 
crease the  number  of  souls  upon  his  lands,  so  as  to 
make  it  greater  in  proportion  to  the  extent,  than  that  of 
any  neighbouring  landholder.  While  in  the  country,  he 
dressed  like  a  [ilain  funier,  and  lived  among  his  tenants 
with  all  the  patriarchal  familiarity  and  attention  of  an 
aged  father  among  his  grown  up  children.  He  encou- 
raged them  all  by  his  advice  and  example,  and,  what  was 
more  substantial,  by  long  leases,  almost  rights  of  in- 
heritance, as  he  not  very  improperly  called  them.  Tor 
these  patriotic  exertions,  his  memory  will  be  recorded 
and  revered  in  Kincardineshire  as  long  as  agriculture 
and  liospitalitv  shall  continue  to  be  practised.     (/;) 

BURNING.     See  Chemistry. 

BUUNING  OK  THE  Dead.  All  the  nations  of  the 
world,  rude  and  civilized,  have,  in  every  age,  exhibited 
some  remarkable  ceremonial  in  the  disposal  of  their 
dead.  Some,  by  simple  inhumation,  have  restored  the 
body  to  its  parent  earth  ;  others  have  committed  it  to  the 
waters  ;  and  others  again  have  reduced  it  to  ashes,  which 
were  either  collected  as  precious  memorials  of  the  de- 
ceased, or  dissipated  in  the  air.  In  one  respect,  perhaps, 
this  latter  custom  has  been  adopted,  to  testify  the  un- 
willingness of  the  survivors  to  part  with  all  remembrance 
of  a  departed  person  ;  and  there  are  nations  which  yet 
preserve  the  corpse  entire  in  token  of  veneration,  or,  de- 
spoiling it  of  the  flesh,  carefully  keep  the  bones.  How- 
ever, the  necessity  of  destroying  the  body,  or  some  reli- 
gious rite,  has  probably  operated  as  a  more  general  in- 
ducement. Cremation,  or  burning  the  dead,  has  been 
practised  in  Europe,  Asia,  and  the  vast  continent  of 
America,  from  the  most  remote  period  to  which  authen- 
ticated history  can  reach  :  and  although  it  has  partially 
given  way  to  other  customs,  there  are  many  places  where 
it  is  retained  to  the  present  day. 

Remounting  to  Jewish  history,  long  before  the  birth  of 
Christ,  we  are  told,  that  after  Saul  fell  on  his  own  sword, 
"  all  the  valiant  men  arose,  and  went  all  night,  and  took 
his  body  and  that  of  his  sons  from  the  wall  of  Beth-shan, 
and  came  to  Jabcsh,  and  burnt  them  there."  The  same 
is  to  he  inferred  from  various  other  passages  ;  but  it  is 
doubtful  whether  Aza  king  of  Judah  was  burnt,  as  gene- 
rally believed,  because  it  is  only  said  in  scripture  that 
tliere  was  a  burning  for  him — not  of  his  body  ;  and  Jere- 
miah addresses  Zedckiah  thus  :  "  Thou  shalt  not  die  by 
the  swoixl  ;  but  thou  shalt  die  in  peace,  and  with  the 
burning  of  thy  fathers,  the  former  kings  who  were  be- 
fore thee  ;  so  shall  they  burn  odours  for  thee."  Thus 
the  burning  of  odours  may  have  been  some  rite  or  cere- 
mony in  honour  of  the  deceased  among  the  Jews. 

But  we  arc  better  ac(|uainted  with  the  Cireek  and  Ro- 
man modes  of  cremation,  from  the  histories  ti-ansmitted 
10  our  own  time.     A  lofty  pile  was  constructed,  on  which 
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the  body  was  laid,  various  ceremonies  eiisucd,  and  the 
whole  was  then  reduced  to  ashes.  Yet  although  the 
custom  of  burning  the  <lead  generally  prevailed,  it  was 
liot  in  universal  practice  :  th.cre  were  some  absolute  ex- 
ceptions;  and  in  other  cases  it  dejiendcd  on  the  circum- 
stances of  the  dccea;e(l,  or  those  of  his  relations.  Amonp 
the  Romans,  infants  who  had  not  got  tliiir  first  teeth 
were  never  burnt,  somewhat  like  the  custom  of  Cliris- 
tians  in  denying  consecrated  grouiid  to  those  that  perish 
in  the  earliest  infancy.  Those  struck  with  lightning  also 
were  interred,  probably  from  thiiiking  it  in. pious  to 
commit  to  eanhly  flames  bodies  which  had  been  touched 
by  the  fire  of  heaven. 

The  anciciits  were  more  prone  to  a  minute  and  syste- 
matic performance  of  each  of  the  dift'erent  funereal  rites, 
fiom  the  peculiar  superstitions  which  they  eiitertaincd. 
They  believed,  that  unless  the  body  was  returned  to  the 
earth  by  iidiumation,  or  entombed  after  being  reduced 
to  ashes,  access  was  denied  to  the  Klysian  fields.  Thus 
their  principal  care  was  pious  ofliccs  to  the  dead. 

As  the  Romans  believed  that  the  soul  forsook  the  body 
by  the  mouth,  the  nearest  relative  watched  the  moment 
of  its  flight  to  receive  it  by  an  inspiration.  The  eyes 
and  mouth  of  the  corjjsc  were  then  closed  by  the  same 
individual,  or  if  a  husband  by  the  wife,  and  of  a  wife  by 
the  husband.  Next  the  body  was  washed  and  anointed 
by  women,  with  precious  unguents  ;  and  after  a  certain 
interval  the  name  of  the  deceased  loudly  called,  either 
from  some  superstitious  motive,  or  to  avoid  the  hazard 
of  a  premature  death  on  the  funeral  pile,  if  the  person 
was  only  in  a  swoon.  Examples  are  recorded  of  those 
who  were  on  the  bier  reviving,  descending  from  it,  and 
walking  home  in  health  ;  and  a  noted  instance  also  oc- 
curred, where  one,  aroused  from  insensibility  by  the 
flames  of  the  pile  crackling  around  him,  made  an  inef- 
fectual endeavour  to  escape,  and  was  burnt  alive.  The 
rings,  which  constituted  a  distinguished  mark  of  rank 
among  the  Romans,  were  now  taken  from  the  fingers  of 
the  deceased,  though  restored  before  the  whole  ceremo- 
ny of  cremation  was  concluded. 

In  the  next  place,  the  corpse  being  clothed  in  the  best 
garment  worn  during  life,  was  laid  on  a  couch,  sometimes 
constructed  of  costly  materials,  such  as  that  of  Caesar, 
which,  Suetonius  relates,  was  of  ivory,  adorned  with 
purple  and  gold.  This  was  borne  to  the  pile  by  the  near- 
est relatives  ;  or,  if  the  deceased  had  enjoyed  celebrity, 
his  body  was  supported  on  the  shoulders  of  others  of 
note.  Thus  Augustus,  whose  obsequies  were  performed 
with  great  solemnity,  was  carried  to  the  pile  in  the  Cam- 
pus Martiusby  senators,  and  Julius  Csesar,  in  like  man- 
ner, by  the  magistrates  of  Rome.  Others  -were  support- 
ed by  their  freedmen  ;  and  Trebius,  who  had  relieved 
the  wants  of  the  people  in  time  of  scarcity,  was  borne 
on  their  shoulders  to  be  burned.  Although  cremation 
was  denied  to  infants,  yet  if  they  attained  a  certain  period, 
the  ceremonial  demanded  that  they  should  be  borne  to 
the  funeral  pile  by  their  mothers. 

Much  funeral  pomp  was  now  displayed  :  In  bearing 
the  corpse  to  the  pile,  each  attendant  had  his  own  place 
assigned  ;  and  along  with  the  couch  were  carried  many 
others,  containing  waxen  busts  of  the  ancestiy  and  rela- 
tives of  the  deceased.  A  solemn  dirge  was  ng,  ac- 
companied by  trumpets  and  other  instruments,  and  an 
oration  in  honour  of  the  deceased  was  recited.  While 
that  on  Julius  Caesar  was  heard,  his  body  rested  under  a 
gilt  pavilion,  and  the  robe  in  which  he  had  been  killed 
was  suspended  aloft  to  public  view.     His  unage,  also, 
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exhibiting  all  the  wounds  he  had  received,  was  exposed 
in  a  moveable  carriage. 

The  pile  prepared  to  receive  the  deceased  was  of  a 
pyramidal  form,  lofty  in  proportion  to  the  rank  he  had 
enjoyed.  When  the  couch  bearing  the  corpse  was  de- 
posited upon  it,  the  eyes  were  opened,  and  the  rings  re- 
stored to  the  fingers.  Then  the  nearest  relation  filled 
the  mouth  with  a  certain  aromatic  potion,  and,  turning 
away  his  face,  applied  a  lighted  torch.  Perfumes  were 
thrown  over  the  pile  ;  wine  poured  among  the  flames  to 
promote  the  conflagration ;  and  invocations  offered  up 
for  the  aid  of  the  winds  to  consume  the  body. 

In  the  mean  time,  if  the  pile  was  that  of  an  illustrious 
warrior,  the  soldiers  marched  three  times  around  it  with 
inverted  weapons,  and  striking  the  ground  at  certain  in- 
tervals. 

Various  bloody  sacrifices  were  made  to  the  manes  of 
the  deceased:  Animals  were  thrown  into  the  fire  ;  dogs 
and  horses  were  destroyed  along  with  their  owners  ;  nay, 
slaves  and  captives  were  also  barbarously  burnt  alive. 
Every  thing  that  the  deceased  prized  during  life  was  con- 
sumed ;  so  that  it  might,  according  to  the  superstitions 
of  the  ancients,  be  useful  to  him  after  death.  But  to 
avoid  the  cruelty  and  expence  of  burning  slaves  or  cap- 
tives, a  blood-coloured  vestment  was  generally  thrown 
on  the  pile. 

Games,  pantomimes,  and  the  combats  of  gladiators 
followed,  at  which  one  of  the  most  conspicuous  charac- 
ters was  the  Arcliimimus,  who  personated  the  manners  of 
the  deceased.  At  the  funeral  of  Vespasian,  the  archimi- 
mus,  with  the  characteristic  avarice  of  that  emperor,  de- 
clared, that,  rather  than  that  the  intended  expence  should 
be  lavished  on  his  obsequies,  he  would  have  his  body 
thrown  into  the  Tiber.  The  games  were  protracted  dur- 
ing three  days  at  the  funeral  of  Publius  Licinius ;  and 
Livy  records,  that  no  less  than  seventy  gladiators  fought 
on  the  occasion. 

When  the  pile  was  consumed,  the  fire  was  extin- 
guishetl,  and  the  embers  soaked  in  wine.  The  nearest 
relatives,  or  eminent  men,  habited  in  loose  robes,  and 
bare-footed,  collected  the  bones  and  ashes  together. 
Thus,  the  chief  of  tlie  equestrian  order,  attired  in  robes, 
and  wanting  sandals,  gathered  the  remains  of  the  Em- 
peror Augustus.  The  ashes,  after  being  sprinkled  with 
wine  and  the  richest  perfumes,  were  committed  to  an 
urn,  and  the  whole  was  consigned  to  the  earth  or  to  a 
tomb. 

After  reluming  from  the  ceremony,  those  who  were 
occupied  in  it  stepped  over  a  fire  for  purification,  as  all 
who  had  seen  a  corpse  were  defiled  ;  and  priosls  and  ma- 
gistrates, before  resuming  their  functions,  were  obliged 
to  ofl'er  an  expiatory  sacrifice. 

These  general  observations,  as  far  as  can  be  ascer- 
tained, apply  to  the  Carthaginians,  CJ reeks,  and  Romans, 
as  well  as  to  other  nations  of  antiquity.  With  respect  to 
the  Romans,  it  is  not  well  known  how  the  ceremony 
commenced,  or  what  were  the  causes  of  its  discontinu- 
ance. Macrobius,  who  lived  in  the  lower  era  of  the  em- 
pire, when  describing  the  custom  also  spoken  of  by  Plu- 
tarch, of  adding  tlic  body  of  a  woman  to  those  of  ten  men, 
if  numbers  were  burnt  at  a  time,  distinctly  states,  that  in 
his  own  time  burning  the  dead  was  not  practised. 

The  true  or  fabulous  histories  of  many  nations  colcm- 
pcrary  with  the  Romans,  and  rising  into  notice  at  the  pe- 
riod of  their  overthrow,  refer  to  the  burning  of  the  dead  ; 
and  their  own   accounts  receive  corroboration  from  the 


observations  of  others.  Csesar  relates,  that  the  funerals 
of  the  Gauls  were  magnificent,  and  that  every  thing  cs-- 
teemed  by  the  deceased  was  consumed  along  with  his 
body;  and  Tacitus  assures  us,  that  although  the  Ger- 
mans exhibited  less  ostentation,  the  bodies  of  illustrious 
persons  were  burnt  with  certain  kinds  of  wood  ;  and  that 
the  arms  of  all,  and  the  horses  of  some,  were  consumed 
along  with  them.  The  practice  extended  over  the  north  ; 
and,  descending  still  later,  we  find  the  Danes  erecting 
piles  to  their  warriors,  the  flames  whereof  might  "  reach 
to  heaven." 

Burning  of  the  dead,  as  we  shall  presently  see,  is  not 
uncommon  among  the  natives  of  the  British  territories 
in  India.  But  this  ceremony  is  attended  with  some  sin- 
gular circumstances  among  the  Cticis  or  Kookies,  a  sa- 
vage race  of  mountaineers  dwelling  to  the  north-east  of 
Chittagong.  When  any  one  dies  in  a  village,  the  body  is 
carried  by  his  relatives  to  some  distance  from  the  house, 
and  deposited  on  a  stage  under  a  shed  erected  for  the 
purpose.  Some  member  of  the  family  daily  places  a 
supply  of  meat  and  drink  before  the  corpse,  and  assidu- 
ously guards  it  from  the  depredations  of  dogs  and  birds 
while  it  remains  in  the  shed.  If  another  of  tlie  same  fa- 
mily dies,  the  corpse  is  brought  to  the  same  place,  and 
similar  ceremonies  are  observed.  Whatever  be  the  time 
of  decease,  all  the  bodies  are  thus  kept  until  the  1 1th  of 
April,  on  which  day  the  relatives  assemble,  and  convey 
them  to  funeral  piles,  prepared  on  a  certain  spot  withui 
the  precincts  of  the  village,  where  they  are  burnt.  The 
sheds  where  they  had  been  deposited  are  likewise  con- 
sumed. This  ceremony  being  over,  the  whole  persons 
concerned  in  it  repair  to  the  house  of  him  in  whose  fami- 
ly the  first  death  occurred  in  that  year,  and  partake  of  an 
entertainment  given  in  honour  of  the  dead.  On  the  fol- 
lowing day,  a  similar  entertainment  is  given  by  him  in 
whose  family  the  next  casualty  happened ;  and  so  on  with 
the  rest,  until  a  feast  has  been  given  for  each  of  the  de- 
parted. 

This  feast  in  honour  of  the  dead,  called  silicemium  by 
the  Romans,  is  given  almost  over  the  whole  world,  and 
is  a  rite  still  retained  in  Britain.  Certain  tribes  of  Ame- 
rican savages  preserve  the  remains  of  the  deceased  in  the 
same  way  as  the  Kookies,  until  a  certain  time  of  the  year. 

The  bodies  of  deceased  Birmans  are  burnt ;  but  as  the 
ceremony  is  attended  with  great  expence,  this  honour  is 
not  conferred  on  the  poor.  Funerals  are  solemnized  with 
much  religious  parade  and  semblance  of  grief  in  the  king- 
dom of  Ava.  The  corpse,  preceded  by  women  chaunt- 
ing  a  dirge,  is  carried  in  slow  procession  on  a  bier  on 
men's  shoulders,  and  attended  by  the  relatives  in  mourn- 
ing. When  placed  on  a  pile,  which  is  about  six  or  eight 
feet  high,  formed  of  billets  of  dried  wood  laid  across, 
with  interstices  to  admit  the  air  and  promote  the  confla- 
gration, the  priests  walk  around,  reciting  prayers  to  tlieir 
deity.  When  the  fire  reaches  the  body,  it  is  quickly  re- 
duced to  ashes  ;  and  the  hones,  being  afterwards  collect- 
ed, are  deposited  in  a  grave.  The  bodies  of  the  chief 
ecclesiastic  of  a  province,  and  of  persons  of  exalted  sta- 
tion, arc  embalmed,  and  lie  instate  in  some  religious 
edifice  six  weeks  before  they  are  committed  to  the  pile. 

Cremation  of  the  dead  is  practised  by  the  natives  of 
New  Holland,  a  race  which  ranks  lowest  in  the  scale  of 
mankind.  The  surviving  husband  constructs  a  pile  to 
consume  the  body  of  his  departed  wife  :  he  collects  her 
ashes,  and,  depositing  them  in  tlic  earth,  erects  a  rude  and 
simple  memorial  of  her  on  the  spot.     See  Herodotus,  p. 
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490  ;  Pomponius  Mela  dc  Situ  Orbh  ;  Diodorus  Siculun, 
lib.  xix.  ;  Suetonius  iti  fit.  Jut.  CaHiifix,  ./luguHi.  ymfia- 
aiun,%  HI-,  l>il.  95.;  Cxsar  de  Jiell.  (Jail.  lib.  r>.  cap.  18  ; 
ilUian  Varia  HisloricCiWh.  v.  cap.  6.  IJio.  il, .59  ;  Ciiitbciius 
de  Jure  Alanium;  Hvyt^Uv  ^nlii/uitatis  Seticie  Sr/itrntrio- 
tialia  ;  Jlarthoiiinis  LibriAntujuHalum  Danicarum,  |).  507.; 


Brown  07i  Urn  /Ji/Wu/ ;  IlolweH's  tlittoricul  Jiventg  ; 
Cinii\)\>i:\l\  Journey  over  Land  ;  Hrxl^c's  TravcU  in  In- 
dia ;  jlsiatic  Jiesearc/tea,  vol.  v.  vii.  ;  and  Atiatic  .Annual 
Heg-iatcr,  vol.  xi.  l"or  an  account  ol  the  rercnioiiy  ot 
Burnini^  the  Living,  sec  the  above  works,  and  the  article 
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Burning  instruments,  arc  optical  instruments  for  pro- 
ducinsj  an  intense  heat  from  the  concentialion  of  the 
solar  rays,  cilher  by  rclleclion  or  icfraclion.  When  the 
concentration  is  effecteil  by  leflcction  alone,  the  instru- 
ments may  be  called  Catoi-tkic  Bukning  Instkl- 
MBNTs  ;  when  the  effect  is  produced  by  refraction,  they 
may  be  called  Dioptric  Bukning  Instuuments  ;  and 
when  the  rays  are  concentrated  both  by  mirrors  and  len- 
ses, they  may  be  called  Cat  a  diopthic  Burnikg  In- 
STUUMEN Ts.  In  proceeding,  therefore,  to  give  an  ac- 
count of  the  different  instruments  wliich  have  been  em- 
ployed for  this  purpose,  we  shall  arrange  them  under 
these  three  heads. 

On  Catoptric  Burning  Instruments. 

It  appears,  from  the  authority  of  Plutarch,  that  the 
aHcients  were  acquHinted  with  the  power  of  concave 
mirrors  to  concentrate  the  solar  rays,  and  to  burn 
substances  placed  in  their  focus ;  and  there  is  every 
reason  to  believe,  that  it  was  by  a  contrivance  of  this  kind 
that  the  vestal  fires  were  rekindled.  This  method,  how- 
ever, of  producing  an  intense  heat  from  the  solar  rays, 
can  be  practised  only  at  short  distances,  and  is  complete- 
ly incapable  of  producing  those  tremendous  effects  at  a 
distance  which  Archimedes  is  said  to  have  exhibited  at 
the  siege  of  Syracuse. 

The  concurring  testimonies  of  several  ancient  authors* 
sufficiently  establish  the  general  fact,  that  by  a  combina- 
tion of  mirrors,  constructed  by  Archimedes,  the  Roman 
fleet  was  either  partly  or  wholly  consumed.  By  means 
of  a  similar  apparatus,  as  we  arc  infonncd  by  Zonaras, 
(^Annal.  lib.  xiv.  p.  55.)  Proclus  destroyed  the  Golliic 
ships  in  the  harbour  of  Constantuiople,  in  order  to  protect 
his  benefactor,  Anastasius,  against  the  bold  attempt  of 
Vitalian. 

The  credibility  of  these  statements  has  been  seriously 
questioned  by  many  modern  mathematicians  of  the  high- 
est eminence,  and  the  exploits  of  Archimedes  at  Syra- 


cuse have  been  confidently  ranked  among  llie  fable*  ol 
antiquity.  All  this  scepticism,  however,  seems  to  have 
been  founded  on  the  supposition,  that  the  .Syiacusan  phi- 
losopher employed  concave  mirrors;  for  if  we  suppose, 
along  with  Kircher  and  Buffon,  that  Ai'chiincdes  em- 
ployed a  combination  of  plain  niiirors,  and  if  we  make 
some  allowance  for  the  exaggeration  of  ancient  authors, 
we  must  admit  it  as  a  fact  well  authenticated,  and  in  no 
respect  contradicted  by  the  principles  of  optics,  that 
Archimides  constructed  a  burning  nuichine,  by  which  he 
set  fire  to  the  Roman  fleet  at  a  considerable  distance. 
When  the  rays  of  the  sun  ai-e  rcfiecte'l  from  a  plain  mir- 
ror upon  any  object,  the  space  occupied  by  the  reflected 
light  is  always  greater  than  the  surface  of  the  mirror, 
and  this  space  increases  with  tlie  distance  of  the  object. 
The  heat  which  is  lost  by  reflection  does  not  much  ex- 
ceed one-half  of  the  direct  heat  of  the  solar  rays  ;  so  that 
two  plain  mirrors,  wliich  reflect  tlic  suri's  light  upon  an 
object  moderately  distant,  will  produce  a  degree  of  heat 
nearly  equal  to  the  direct  heat  of  the  sun.  By  increasing, 
therefore,  the  number  of  mirrors,  the  reflected  heat  of  the 
Sim  may  be  increased  to  any  assignable  magnitude.  If 
the  distance  of  the  object  is  increased,  the  space  occupied 
by  the  reflected  rays  from  each  mirror  will  also  be  in- 
creased ;  and,  in  proportion  to  this  augmentation,  the  in- 
tensity of  the  heat  will  be  diminished  ;  but  this  diminution 
of  the  heat  may  be  compensated  by  increasuig  the  num- 
ber of  the  mirrors.  Hence  it  is  possible,  theoretically 
speaking,  to  produce  any  degree  of  heat  at  any  given  dis- 
tance. In  practice,  however,  the  distance  at  which  com- 
bustion may  be  effected  is  limited  by  several  causes. 
Wiiile  the  reflected  rays  pass  through  the  atmosphere, 
their  force  is  considerably  diminished  by  the  density  of 
the  medium ;  and  even  when  liic  plain  mil  rors  arc  form- 
ed with  the  utmost  care,  they  are  still  by  no  means  free 
from  irregularities  on  their  surface.  The  angular  devia- 
tion produced  by  these  irregularities  increases  with  the 
distance  at  which  tiie  reflected  rays  are  received  ;  and  at 
the  distance  of  a  mile,  the  reflected  light,  instead  of  form- 


•  The  avithdrs  who  meiilion  the  mirrorof  Archimedes,  .irc  I.iician,  Galienns,  Anthemius,  Eustatius,  Tzetzes,  and  Zonaras. 

Lucian,  in  his  Uippias,  siinplv  .states,  that  Archimedes,  by  a  singular  artifice,  reduced  the  ships  of  the  Romans  to  ashes.  Galienus 
observes,  (  De  Tempernmrntia,  lib.  iii.  cap.  2.  torn  1.  p.  81.  Edit.  Basil.)  :  "  It  is  in  this  way,  at  least  1  think  so,  that  Archimedes  burnt 
the  enemy's  vessels.  For,  by  tiie  help  oi'a  burning  niiiror,  he  may  easily  set  fire  to  wool,  hemp,  wood,  &c.;  and,  in  short,  to  any  thing 
dry  and  light" 

Kus  athius  remarks,  in  his  commentary  on  the  Iliad,  E.  p.  338.  that  Archimedes,  by  an  inveiuion  in  catoptrics,  burned  the  fleet  of  the 
Homaiis  at  a  distance  equal  to  llie  shot  of  an  arrow  IVom  a  bow.  .\ccording  to  Zonaras,  (.Innal.  lib.  ix.  p.  424  )  •'  .\rchimedes  burnt 
the  fleet  of  the  Romans  in  an  .idmir.ible  manner;  for  he  turned  a  ci^rtain  mirror  towards  the  sun,  which  received  its  rays.  The  air  hav- 
ing been  heated  on  account  of  the  density  and  smoothness  of  this  mirror,  he  kindled  an  immense  flame,  which  he  precipitated  on  the 
vessels  which  were  in  the  harbour,  and  reduced  them  to  ashes." 

"  When  the  fleet  of  JIarccllus  (says  Tzetzcs,  Chiliad  ii.  119.)  w.as  within  bow-shot,  the  old  man  (Archimedes)  brought  out  a  hexa- 
gonal mirror  which  he  had  made,  lie  placed,  at  proper  distances  from  this  mirror,  other  smaller  mirrors,  which  were  of  the  same 
kind,  and  which  were  moved  bv  means  of  their  hinges,  and  certain  squ.ire  plates  of  metal.  He  afterwards  placed  his  mirror  in  the 
midst  of  the  solar  r.iys,  preciselv  at  noon  day.  The  rays  of  the  sun  being  reflected  by  this  mirror,  he  kindled  a  dreadful  fire  i;i  the 
ships,  which  were  reduced  to  ashes  at  a  distance  equal  to  that  of  a  bow  shot.  Dion  and  Dlodonis,  who  wrote  the  life  of  .Vrchimcdes, 
and  several  other  authors,  speak  of  this  fact ;  but  chiefly  Anthemius,  who  wrote  on  the  pix)digies  of  mechanics  :  it  is  in  these  workj 
that  we  read  the  history  of  the  conflagration  occasioned  by  the  mirror  of  Archimedes." 

Though  these  authorities  arc  conclusive,  set  no  notice  is  taken  of  Arcliimedes's  mirror  by  Polybius,  Livy,  and  Plutarch. 
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ing  one  large  image,  would  be   separated  into  various 
detached  portions. 

The  next  burning-  mirror  that  seems  to  have  been  con- 
structed after  tliat  of  Archimedes,  was  contrived  by  An- 
themius  of  Tralles,  who  flourishetl  towards  the  end  of 
the  fifth  century.  This  learned  architect  was  a  favourite 
of  Justinian,  who  employed  him  in  the  construction  of 
various  edifices,  but  particularly  in  the  church  of  St  So- 
phia at  Constantinople,  which  he  designed  and  executed. 
He  was  also  the  disciple  of  Proclus,  from  whom  he  pro- 
bably received  some  information  respecting  the  construc- 
tion of  burning  mirrors,  of  which  he  has  given  a  full  and 
distinct  account  in  a  fraginent,  entitled  Tle^i  jr«««^o|aiv 
fj.r,Xxii.r,Luii.Tat.  "  Of  Wonderful  Machines,"  which  has 
been  translated  and  ilkistrated  by  M.  Dupuys,  in  the 
Memoires  de  ['Academic  dcs  Inscriptions,  1777,  tom.  xlii. 
p.  392 — 45  i.  The  following  quotation  from  this  frag- 
ment, will  give  the  reader  a  complete  view  of  the  inven- 
tion of  Antbeniius,  who  appears  to  have  been  completely 
master  of  the  subject  upon  which  he  wrote.  After  ac- 
knowledging, that  it  was  universally  admitted  in  his  time, 
that  Archimedes  had  destroyed  the  Roman  fleet  by  means 
of  burning  mirrors,  Anthemius  observes,  "  Let  us,  there- 
fore, bring  and  collect  at  one  point  other  dlfierent  rays, 
by  means  of  plain  and  similar  mirrors,  in  such  a  manner 
that  all  these  rays,  united  after  reflection,  may  produce 
inflammation  :  This  may  be  effected  by  means  of  several 
persons  holding  nrirrors,  which,  according  to  the  posi- 
tions indicated,  send  the  rays  to  one  point. 

«  But,  in  order  to  avoid  the  embarrassment  resulting 
from  entrusting  this  operation  to  several  persons,  (for  we 
shall  find,  that  the  matter  intended  to  be  burnt  does  not 
require  less  than  twenty-four  reflections,)  the  following 
construction  must  be  followed  :  Let  there  be  a  hexago- 
nal plain  mirror,  and  other  adjoining  similar  mirrors  at- 
tached to  the  sides  of  the  hexagonal  mirror  by  the  small- 
est diameter,  so  that  they  may  be  moved  on  these  lines 
by  means  of  plates  or  bands  applied,  which  unite  them 
to  each  other,  or  by  means  of  what  are  called  hinges.  If, 
therefore,  we  bring  the  surrounding  mirrors  into  the 
same  plane  with  the  mirror  in  the  centre,  it  Is  clear,  that 
all  the  rays  will  undergo  a  reflection  similar,  and  confor- 
mable to  the  common  position  of  all  the  parts  of  the  in- 
strument. But  if,  the  centre  mirror  remaining  as  it 
were  immoveable,  we  dexterously  incline  upon  it  all  the 
Other  minors  which  surroimd  it,  it  is  evident  that  the 
rays  reflected  by  them  will  tend  towards  the  middle 
of  the  place  where  the  first  mirror  is  directed.  Re- 
peat the  same  operation,  and  aroimd  the  mirrors  already 
described  placing  other  siinilar  mirrors,  all  of  which  may 
be  inclined  towards  the  central  mirror,  collect  towards 
the  same  point  the  rays  which  they  send,  so  that  all 
these  united  rays  may  excite  inflammation  in  the  given 
spot. 

"  But  this  inflammation  will  take  place  better,  if  you 
ran  employ  for  this  purpose  four  or  fi\c  of  these  burn- 
ing mirrors,  and  even  seven,  and  if  they  are  all  at  the 
same  distance  from  the  substance  to  be  burnt,  so  as  that 
the  rays  which  issue  from  them,  nmtually  intersecting, 
niay  render  the  inflannnatlon  more  considerable  :  For,  if 
the  mirrors  arc  all  in  one  place,  the  rays  reflected  will 
intersect  at  very  acute  angles;  so  that  all  the  place  aroimd 
the  axis  being  heated,  the  inflammation  will  not  take 
place  at  the  single  point  given. 

"  It  is  therefore  possible,  by  means  of  the  burning 
mirrors  just  mentioned,  to  carry  inflammation  to  a  given 
distance.     Those  who  have  made  mention  of  the  mir- 


rors constructed  by  the  divine  Archimedes,  have  not 
said  that  he  made  use  of  a  single  burning  mirror,  but  of 
several ;  and  I  am  of  opinion,  that  there  is  no  other  way 
of  carrying  inflammation  to  any  distance." 

From  the  demonstration  which  Anthemius  proceeds 
to  give,  but  which  we  have  not  room  for  inserting,  it  ap- 
pears that  his  mirror  was  constructed  on  exact  geome- 
trical principles,  and  was  truly  parabolic. 

About  the  end  of  the  sixteenth  century,  when  an  ar- 
dour for  science  began  to  prevail,  we  find  the  subject  of 
burning  mirrors  again  brought  into  notice.  Our  coun- 
tryman, Leonhard  Digges,  in  a  work  entitled  Paniome- 
tria,  published  in  London  in  1571,  and  republished  by  his 
son  Thomas  Digges  in  1591,  mentions  a  burning  mir- 
ror, which  appears  to  have  consisted  of  a  combination 
of  plain  mirrors.  In  the  Preface  to  the  second  edition, 
Mr  Thomas  Digges  observes,  "  Archimedes  also  (as 
some  suppose,)  with  a  glasse  framed  by  reuolution  of  a 
section  parabolicall,  fired  the  Roman  naule  in  the  scat 
comming  to  the  siege  of  Syracusa.  But  to  leave  these 
celestial  causes,  and  things  donne  of  antiquitle,  long  agoe, 
my  father,  hath  at  sundiie  times,  by  the  sunne  beames, 
fired  powder  and  dlschargdc  ordinance  half  a  mile  and 
more  distante  ;  which  things  I  am  the  boulder  to  repoit, 
for  that  there  are  yet  lining  diuerse  of  these  his  doings 
(oculati  testes,  eye  witnesses,)  and  many  other  matters 
farre  more  strange  and  rare,  which  I  omit  as  impertinent 
to  this  place." 

In  the  21st  chapter  of  the  first  book,  the  subject  of 
burning  glasses  is  resumed.  "  Some  have  for;dly  sur- 
mised, that  Archimedes  burned  the  Roman  naule  with 
a  portion  of  a  section  parabolical  artificlallye  made  to  re- 
flect and  unite  the  sunne  beames  a  great  distance  off, 
and  for  the  construction  of  this  glass  toke  great  peines, 
with  high  curiositie,  to  write  large  and  many  intricate 
demonstrations,  but  it  is  a  mere  fantasie  and  utterly  im- 
possible, with  any  one  glass  whatsoeuer  it  be,  to  fire  any 
tiling  only  one  thousand  pace  off,  no  though  it  were  an 
100  foote  ouer,  marry  true  it  is  the  parabola  for  'lis  small 
distance,  most  perfectly  doth  unite  beames,  and  most 
uehemently  burnetii  of  all  other  reflecting  glasses.  But 
how  by  application  of  mo  glasses  to  extend  this  unitie  or 
concourse  of  beames  in  his  full  force,  yea  to  augment 
and  multiply  the  same,  that  the  farder  It  is  carried  the 
more  violently  it  shall  pearse  and  burne.  Hoc  ofiua,  hie 
labor  est,  wherein  God  sparing  life  and  the  time  which 
opportunitie  serulng,  and  minde  to  Impart  to  my  coun- 
trymen some  such  secrets,  as  hath  I  suppose  in  this  our 
age  been  retiealed  to  very  few,  no  lesse  serulng  for  the 
sccurltic  and  defence  of  our  naturall  countrey,  than 
surely  to  be  maruailed  at  of  strangers." 

A  few  years  after  the  publication  of  the  Pantometria 
of  Leonhard  Digges,  our  illustrious  countryman  Baron 
Napier  of  Merchiston,  drew  up  a  list  of  "  secret  inven- 
tions, profitable  and  necessary  in  these  days  for  the 
defence  of  this  island,  and  withstanding  of  strangers, 
enemies  of  (iod's  trutli  and  religion."  The  first  and 
second  of  these  inventions  are  burning  mirrors,  which 
Lord  Napier  has  very  briefly  described  in  the  following 
words : 

first,  "  The  invention,  proof,  and  perfect  demonstra- 
tion, geometrical  and  algebraical,  of  a  burning  minor, 
which  receiving  of  dispersed  beams  of  the  sun,  doth  re- 
flect the  same  beams  altogether  united,  and  concurring 
precl.sely  in  one  mathematical  point,  in  the  which  jioint 
most  necessarily  it  cngendereth  fire;  what  an  evident 
demonstration  of  their  error  who  aflirm  this  to  be  made 
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a  pai'.iljolic  section.  I'lic  use  of  this  invention  siM-vcth 
for  tlic  burning  of  llic  enemy's  ships  at  ■vvlmlsocver  ap- 
pointed dibtante." 

Seconcllij,  "  The  invention  and  sure  demonstration  of 
another  mirror,  wliic  h  receivinj^  the  dispersed  beams  of 
any  material  fire,  or  llame,  yicjdeth  also  the  former  ef- 
fect, and  serveth  for  the  like  use." 

It  does  not  appear  tliat  Na|)ier  ever  condescended  to 
give  any  farther  account  of  these  burniiij^  mirrors;  for 
when  he  was  solicited,  a  short  time  before  liis  death,  by 
one  of  his  most  pailicular  friends,  "  not  to  bury  sucn  ex- 
cellent inventions  in  the  grave  with  him,"  he  replied, 
"  thai  for  the  ruin  and  overthrow  of  man  lliere  were  too 
many  devices  already  framed,  wliich,  if  he  could  make 
to  be  fewer,  he  would  with  all  his  might  endeavour  to 
do;  and  that  therefore  seeing  the  malice  and  rancour 
rooted  in  the  heart  of  mankind,  will  not  suffer  thcni  to 
diminish  the  number  of  tliem,  by  any  new  conceit  of  his, 
tJiey  siiould  never  be  increased." 

The  next  burning  mirror  of  which  wc  have  any  ac- 
count, was  invented  by  the  learned  Athanasius  Kircher. 
This  indefatigable  [)hilosopher  mailc  a  great  variety  of 
experiments,  for  the  purpose  of  eslnblishing  the  authen- 
ticity of  ArchinK-des's  burning  mirrors.  111-.  began  with 
combining  a  number  of  parabolic  specula;  but  lliis  me- 
thod was  (luickly  aliandoncd,  and  he  resorted  to  the  use 
ol  piain  nnnors.  Having  procured  a  number  of  plain 
and  circular  glasses,  he  placed  them  upon  a  wall,  at 
such  degrees  of  i.iclination  tnat  Ihcy  ail  reilectcd  the 
light  ot  liie  sun  to  one  poi.it,  and  produced  a  consider- 
able heat.  His  principal  experiments,  however,  were 
made  with  hve  plane  sp;  cula  fixed  in  a  frame,  so  that  they 
collected  the  soiar  rays  at  the  distance  of  more  than  one 
hundred  feet.  At  tiiis  distance  he  produced  a  degree 
of  heat  which  sufficiently  convinced  him,  that  by  increas- 
ing the  number  of  his  mirrors,  he  could  have  consumed 
inllummabie  substances  at  a  much  greater  distance.  He 
informs  us  in  liis  Afag-ica  Calo/iirica,  that  the  heat  of  the 
first  rellection  was  diHVrenl  from  that  of  direct  light; 
tliat  the  light  when  doubled  gave  a  very  perceptible  in- 
crease of  heat ;  that  it  had  the  heat  of  a  fire  when  tri- 
pled ;  that  when  quadrupled,  the  heat  could  still  be  en- 
dured;  but  tliat  a  fivefold  reflection  made  the  heat  almost 
intolerable.  From  these  results  lie  concludes,  that  a 
combination  of  plain  mirrors  was  capable  ot  producing 
more  ])owerful  eftects,  than  minors  of  a  parabolic,  hy- 
perbolic, or  elliptic  form  ;  and  he  entreats  future  ma- 
thematicians to  prosecute  the  subject  with  a  more  nu- 
Tnerous  combination  of  plane  specula.  Not  satisfied 
■with  these  trials,  Kircher,  accompancd  by  liis  pupil 
Schottus,  made  a  voyage  to  Syracuse  in  order  to  exa- 
mine the  position  of  the  hostile  fleet,  and  they  were  both 
completely  convinced,  that  the  ships  of  Marcellus  could 
not  have  been  more  than  thirty  paces  distant  from  Ar- 
clii  nudes. 

The  seventeenth  century  was  distinguished  by  the  pro- 
duction of  various  burning  mirrors,  oftlifi'erent  construc- 
tions. The  principal  of  these  were  made  by  M.  Vilette, 
»  French  artist  at  Lyons,  who  appears  to  have  construct- 
ed no  fewer  than  five  of  considerable  magnitude.  One 
of  them  was  bought  by  M.  D'Alibert  for  1500  livres : 
another  was  purchased  by  Tavernier,  and  presented  to 
the  King  of  I'ersia  :  a  third  was  sent  by  the  French  king 
to  the  Koyal  Academy  :  a  fourth  was  bought  by  t!ie  King 
of  Denmark  ;  and  the  fifth  was  brought  to  England  for 
public  exhibition.  The  first  of  these  mirrors  was  thirty 
inches  in  diameter,  and  weighed  above  a  hundred  weight. 


Its  focal  lengtli  was  about  three  feet,  and  the  size  of 
the  sun's  image  was  about  half  a  Louis  d'or.  It  wan 
mounted  on  a  circular  frame  of  steel,  and  could  easily  be 
put  into  any  rc(|uired  position.  This  mirror  was  made 
in  \67')y  and  having  been  brought  to  St  Germains  by 
the  order  of  the  king,  his  majesty  was  so  well  pleased 
with  it,  that  he  rewarded  Vilette  with  a  hundred  pistoleH 
for  the  sight  of  it,  and  afterwards  pui-chascd  it,  and  placed 
it  in  the  royal  observatory  at  Paris.  The  effects  were 
the  following  : 

Seconds. 

A  small  piece  of  pot  iron  was  melted  in  40 

A  silver  jjiece  of  fifteen  pence  was  pierced  in  24 

A  thick   nail  (/r  f/o«  </«■ /;ai/«an)  melted  in          .  30 

The  end  of  a  sword  blade  of  Olinde  burnt  in          .  43 

A  brass   counter  was  pierced  in           ...  6 

A  |)iece  of  red  copper  was  melted  in          .          .  42 

A  piece  of  chamber  quarrystone  was  vitrified  in  45 

Watch-spring  steel  melted  in         ....  9 
A  mineral  stone,  such  as  is  used  in  harquebusses 

a'rouel,  was  calcined  and  vitrified  in          .          .  1 

A  piece  of  mortar  was  vitrified  in         ...  52 
Green  wood  and  other  bodies  took  fire  instantly. 

The  mirror  of  M.  Vilette  which  was  brought  to  Eng- 
land was  put  into  the  hands  of  Dr  Harris  and  Dr  Desa- 
guliers,  who  made  several  trials  with  it.  It  was  a 
composition  of  copper,  tin,  and  tin  glass ;  and  its 
reflection  had  something  of  a  yellow  cast.  There 
were  only  a  few  small  flaws  in  the  concave  surface, 
but  there  were  some  holes  in  the  convex  side  wfiich 
was  polished.  The  diameter  of  the  mirror  Mas  47 
inches,  its  radius  of  curvature  76  inches,  and  its  focal 
length  38  inches.  The  following  results  were  ob- 
tained in  July  1718,  between  9  and  12  o'clock  in  the 
morning,  and  the  time  was  measured  by  a  half-second 
pendulum. 

Seconds. 

A  red  piece  of  Roman  patera  began  to  melt  in  3 

and  was  ready  to  drop  in  .         .         .100 

A  black  piece  of  the  same  melted  in     ...  4 

and  was  ready  to  drop  in          ...  64 

Chalk  taken  out  of  an   echinus  spatagus   filled 

with  chalk,  only  fled  away  in              ...  23 
A  fossil  shell  calcined  in               ....  7 
and  did  no  more  in           ....  64 
The  black  part  of  a  piece  of  Pompey's  pillar  melt- 
ed in         50 

And  the  white  part  in          .....  54 

Copper  ore,  with  no  metal  visible,  vitrified  in       .  8 
Slag  or  cinder  of  the  iron  work  said  to  have  been 
wrought  by  the  Saxons,  was  ready  to  run  in     . 

The  mirror  now  became  hot,  and  burned  with  much 
less  force. 

Seconds. 
Iron  ore  fled  at  first,  but  melted  in        .  .24 

Talc  began  to  calcine  at  ....       40 

and  held  in  the  focus         ....       64 
Calculus  humanus  was  calcined  in       ...         2 
and  only  dropped  ofl"  in  ...       60 

The  tooth  of  an  anonymous  fish  melted  in     .  .       32 J 

The  asbestos  seemed  condensed  a  little  in     .  .28 

But  it  now  became  cloudy.     M.  Vilette  says 
that  the  mirror  usually  calcines  asbestos. 
A  golden  marchesite  broke^and  began  to  melt  in       30 
A  silver  sixpence  mekcU  in  .         •  ''.J- 


'^1 


54 


BURNING  INSTRUMENTS. 


Seconds. 
A  King  William's  copper  halfpenny  melted   in       20 

and  ran  witli  a  nole  in  it  in  .  .  .31 

A  King  George's  halfpenny  melted  in         .         .16 

and  ran  in         ......       34 

Tin  melted  in      .......  3 

Cast  iron  melted  in      .         .         .         .         .         .16 

Slate  melted  in  3 

and  had  a  hole  in      .....         6 
Thin  tile  melted  in 4 

and  had  a  hole  and  was  vitrified  through  in       80 
Bone  calcined  in  ......         4 

and  vitrified  in  .....       33 

An  emei-ald  was  melted  into  a  substance  like  Tur- 
quoise stone,  and  a  diamond  that  weighed  4 
grains  lost  |ths  of  its  weight. 

This  mirror  was  made  by  M.  Vilette,  some  years  af- 
ter the  first,  and  with  the  assistance  of  his  two  sons.  It 
came  into  the  possession  of  M.  Vilette  the  son,  engineer 
and  optician  to  his  electoral  highness  of  Cologne,  bishop 
and  prince  of  Liege,  where  he  commonly  resides.  At 
the  desire  of  several  learned  men,  M.  Vilette  brought  it 
to  London,  where  its  effects  were  exhibited  in  Priory 
garden,  Whitehall. 

The  burning  mirrors  of  Maginus,  and  of  Manfredi 
Septala,  a  canon  of  Milan,  do  not  appear  to  have  pro- 
duced such  powerful  effects  as  those  of  M.  Vilette.  The 
mirror  of  Maginus  was  only  20  inches  in  diameter,  and 
it  would  appear  from  the  different  accounts  in  the  Phi' 
losofihical  Transactions,  that  Septala  had  constructed  two 
mirrors.  The  first,  which  was  five  palms,  or  about  3i 
feet  in  diatneter,  had  a  long  focal  length  ;  but  there  is 
no  particular  information  respecting  its  effects,  which 
seem  to  have  been  far  from  powerful,  as  a  gentleman 
who  had  seen  it,  declared,  "  that  it  could  not  set  wood  on 
fire  but  after  the  time  of  saying  a  miserere  !"  a  method 
of  measuring  time  not  much  in  use  among  experimental 
philosophers.  The  other  burning  mirror  of  Septala 
seems  to  have  been  about  seven  feet  in  diameter,  and  to 
have  had  a  focal  length  of  50  palms,  or  about  33  feet. 
See  Schottus  Magia  Univers,  Part  L  vol.  vii.  §  6.  p. 
418. 

In  the  year  1685,  M.  De  la  Garoustc  presented  to  the 
Academy  of  Sciences,  a  large  metallic  mirror,  five  feet 
two  inches  in  diameter,  and  five  feet  in  focal  length.  It 
was  not  equally  polished,  and  a  piece  was  inserted  in  the 
middle  of  it  where  the  metal  had  failed.  This  ciixum- 
stancc,  however,  did  not  seem  to  diminish  its  force.  Se- 
veral trials  were  made  with  this  mirror  in  the  Academy, 
by  order  of  M.  De  Louvois,  but  the  precise  effects  which 
it  produced  have  not  been  detailed.  It  is  merely  stat- 
ed, that  those  who  tried  it  were  satisfied  with  the  re- 
sults, and  that  its  effects  would  have  been  much  greater 
had  it  been  better  polished,  and  mounted  upon  a  proper 
stand. 

On  the  27th  of  February,  1 667 — 8,  Francis  Smeth- 
wick,  Esq.  produced  before  the  Royal  Society  two  burn- 
ing concave  glasses,  ground  of  a  ncivltj  invented  figure, 
which  was  probably  that  of  a  parabola.  One  of  tliem 
was  six  inches  diameter,  with  three  inches  of  focal 
length  ;  and  the  other  was  of  the  same  diameter,  with 
its  focus  ten  inches  distant.  When  these  were  brought 
towards  a  large  lighted  candle,  they  somewhat  warmed 
the  faces  of  those  that  were  four  or  five  feet  distant ;  and 


when  held  to  the  fire,  they  burnt  gloves  and  garments  at 
the  distance  of  about  three  feet  from  the  fire.  At  ano- 
ther experiment  made  intl^e  presence  of  Dr  Seth  Ward, 
the  deeper  of  the  two  burned  a  piece  of  wood  into  flame 
in  the  space  of  ten  seconds,  and  the  shallower  one  in  five 
seconds.  This  experiment  was  made  in  autumn,  at  nine 
o'clock  in  the  morning,  when  the  weather  was  gloomy. 
By  exposing  the  deeper  concave  to  a  northern  window 
on  which  the  sun  did  not  shine,  it  was  found  to  warm 
the  hand  by  "  collecting  the  warmed  air  in  the  day  time, 
which  it  would  not  do  after  sunset." 

The  burning  mirror  constructed  by  the  celebrated  M. 
Tschirnhausen,  was  formed  of  copper  plate,  scarcely 
twice  as  thick  as  the  back  of  an  ordinary  knife.  It  was 
about  three  Leipsic  ells  in  diameter.  It  was  well  polish- 
ed ;  and  burnt  at  the  distance  of  two  Leipsic  ells,*  The 
following  results  were  obtained  with  it  : 

1 .  A  piece  of  wood  held  in  the  focus,  flames  in  a  mo- 
ment, so  that  a  fresh  wind  can  hardly  put  it  out. 

2.  Water  applied  in  an  earthen  vessel  immediately 
boils ;  and  the  vessel  being  kept  there  some  time,  the 
water  evaporates  all  away. 

3.  A  piece  of  tin  or  lead  three  inches  thick  melts 
away  in  drops  as  soon  as  it  is  put  in  the  focus  ;  and  when 
held  there  a  little  time  is  in  s.fieifectfiuor,  so  that  in  2  or 
3  mumtes  it  is  quite  pierced  through. 

4.  A  plate  of  iron  or  steel  becomes  immediately  red 
hot,  and  soon  after  a  hole  is  burnt  through  it. 

5.  Copper,  silver,  &c.  melt  in  five  or  six  minutes. 

6.  Stones,  brick,  &c.  soon  become  red  hot. 

7.  Slate  becomes  red  hot,  but  in  a  few  minutes  turns 
into  a  fine  sort  of  black  glass. 

8.  Tiles  which  had  been  exposed  to  the  most  intense 
heat  of  fire,  melt  down  into  a  yellow  glass. 

9.  Pot-shreds,  that  had  been  much  used  in  the  fire, 
melt  into  a  blackish  yellow  glass. 

10.  Pumice  stone  melts  into  a  white  transparent  glass. 

1 1 .  A  piece  of  a  very  strong  crucible  melted  into  a 
glass  in  8  minutes. 

12.  Bones  were  converted  into  a  kind  of  opaque  glass, 
and  a  clod  of  earth  into  a  yellow  or  greenish  glass. 

13.  The  beams  of  the  full  moon  when  at  her  greatest 
altitude  were  concentrated  by  this  speculum,  but  no  per- 
ceptible degree  of  heat  was  experienced. 

Zacharias  Traberus  mentions  in  his  book.  In  JVe7~uo 
Optico,  tliat  burning  mirrors  may  be  constructed  by  turn- 
ing a  large  concave  of  wood,  laying  its  surface  equally 
with  pitch,  and  covering  if  with  square  pieces  of  leaf 
gold  about  two  or  three  inches  broad.  Large  mirrors,  he 
says,  may  be  made  of  30,  or  100,  or  more  concave 
pieces,  artfullv  joined  in  a  turned  wooden  dish  or  scut- 
tle. 

Zahnius,  in  his  work  In  Oculo  Ariific.  fundam.  3.  in- 
forms us,  that  one  Neuman,  an  engineer  at  Vienna,  form- 
ed burning  mirrors  of  pasteboard,  covered  on  the  inside 
with  straw  glued  to  it,  and  that  their  cficct  was  so  power- 
ful as  to  melt  metals  almost  instantly. 

Parabolic  mirrors  of  a  large  size,  and  very  considerable 
power,  were  constructed  by  M.  Hoesen  of  Dresden,  and 
afterwards  by  M.  Ehrard.  These  mirrors  were  compos- 
ed of  several  pieces  of  solid  wood,  and  on  the  convex 
part  were  pieces  of  wood,  both  diverging  from  the  ver- 
tex and  transversely,  nicely  fitted  and  strengthened.  The 
concave  pari  of  this  framing  was  covered  with  copper- 
plate j.  of  an  inch  in  thickness,  4^  feet  long,  and  2^  feet 


In  another  account  its  diameter  is  said  to  be  4}  feet,  and  its  focal  length  12  feet. 
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broad,  so  as  to  resemble  one  piece,  finely  polished.  The 
speculum  was  so  supporud  as  lo  bo  easily  managed,  and 
the  anleiior  part  of  it  was  sul)t<  iidcd  by  an  iron  an.h  half 
an  inch  thick.  The  middle  of  this  arch,  which  coincid- 
ed with  the  place  of  the  burning  focus,  was  perforated 
into  a  ring,  which  supported  lVon>  liotli  sides  an  iron 
fork  for  receiving  the  body  to  he  examined.  Four  of 
Mr  Khrard's  mirrors  constructed  in  this  way  had  the  fol- 
lowing dimensions  : 


No. 


Perinietei . 


Feet,  IncliCi 

29  4 

21  0 

16  4 

1    !  O  1 

1  J  _5 


Diameter, 
or  ordinate 


t'cct,  Indies 
9  7 

6  8 

5  I 

4  2 


Depth  oi 
absciss. 


Feetjlnches 

1  4 

0 

0         1 0 

0 


'"i 


l''ocal 
length. 


Feet,  Inches 

4  O 

,3  1 

1  10 

1  9 


The  celebrated  Wolfius,  who  had  witnessed  the  ef- 
fects of  these  mirrors,  assures  us,  that  in  burning,  calcin- 
ing, nicking,  and  vitrifying,  they  far  exceeded  any  thing 
of  the  kind  ever  known.  The  hardest  stones  scarcely 
resisted  a  few  seconds.  Metals  were  rapidly  perffirated, 
and  vegetables  and  bones  were  immediately  burnt  to  a 
cinder  and  vitrified. 

Our  celebrated  countryman,  Dr  James  Gregory,  turn- 
ed his  attention  to  the  construction  of  burning  machines, 
about  the  year  1670  ;  and  in  a  letter  lo  Mr  Collins,  dated 
St  Andrews,  7th  March,  1673,  he  stales  his  views  on 
this  subject,  and  requests  Mr  Collins  to  communicate 
them  to  Sir  Isaac  Newton,  who  returns  a  favourable 
opinion  of  the  invention,  in  a  letter  to  Mr  Collins.  The 
passages  in  these  letters  are  too  interesting  to  be  given 
in  any  other  form  than  in  the  original  words  of  these  dis- 
tinguished authors. 

"  Mr  Newton's  discourse  of  reflection,"  says  Dr  Gre- 
gory, "  puts  me  in  mind  of  a  notion  I  had  of  burnnig 
glasses  several  years  ago  ;  which  appears  to  mc  more 
nsefull  than  subtile.  If  ther  be  a  concave  specuium  of 
glassc,  the  leaded  convex  surface  having  the  same  cen- 
ter with  the  concave,  or  to  speak  preciselie,  albeit  per- 
chance to  little  more  purpose,  let  the  radius  of  the  con- 
vexitie  be  c,  the  thicknes  of  the  glasse  in  axia  transitu/, 

,         ..         -    ,                  .  .             ,          9c' -t-  I8f/+.V= 
theradms  oi  the  convexitie  cnual  to ^^— - — - — 

'  yc  -f  5/ 

this  speculum  sal  have  theybci  of  both  the  surfaces  in 
the  same  point;  and  not  onlie  that,  but  all  the  rays  which 
are  reflected  betwixt  the  two  surfaces,  sal,  in  their 
egresse,  come,  quam  firojrime,  to  the  common  focus. 
The  making  of  sucii  an  speculum,  requirclh  not  much 
more  airt  than  an  ordinar  plane  glassc,  seing  great  sub- 
tiltie  is  not  necessar  here  :  so  that  I  believe  they  who 
mak  the  plane  miroir  glasses,  wold  mak  one  of  these, 
three  foot  in  diameter,  for  four  or  five  pounds  sterling, 
or  lillle  more :  for  I  have  seen  plane  glasses,  almost  of 
that  hignes,  sold  even  here  for  less  money.  Now  seing 
(as  Mr  Newton  observeth)  that  al  reflecting  mctalls  lose 
more  than  one-third  of  the  rayes  ;  I  "lis  concave  glasse, 
even  catfria  /laribus,  wold  have  an  great  advantage  of  a 
meiall  one  ;  for  certainlic  an  cxactlic  polished  thin  mi- 
roir-glasse,  of  good  transparent  mater,  after  a  few  reflec- 


tions, doeth  not  lose  one-fourth  of  the  raycs  :  and,  upon 
other  accounts,  this  hath  incomparable  advantages,  seing 
it  is  more  porlalile,  free  from  tarnishing,  and,  above  al, 
hardlie  ^'^th  of  the  value.  The  great  usefulness  of  burii- 
ing  concaves,  this  being  so  obvious,  and  as  yet  (for  quhat 
I  know)  untouched  by  anie,  makes  me  jealous  that  there 
may  be  in  the  practice  some  fallacie.  Ye  may  commu- 
nicate this  to  intelligent  persons,  and  especiallie  to  Mr 
Newton  ;  assuring  him  that  none  hath  a  greater  venera- 
tion foi  him,  admiring  more  his  great  and  subtile  inven- 
tions, than  his  and  yours. 

P.  S.  n  ye  please,  let  mc  hear,  with  the  first  conveni- 
ence, what  n»ay  be  judged  the  result  of  this  burning  con- 
cave ;  for  I  am  as  much  concerned  to  be  undeceived,  if 
ther  be  any  insujierable  ditlicultie,  as  to  be  informed  of 
an  most  surprising  success.  I  have  spoke  of  it  to 
severals  here,  but  al  wer  as  ignorant  of  it  as  ray  .self," 

Sir  Isaac  Newton's  reply  to  Mr  Collins  is  dated  Cam- 
bridge, April  9th  1673,  and  contains  the  following  pas- 
sage : — 

"  The  design  of  the  burning  speculum  appears  to  me 
very  plausible,  and  worlhy  of  being  put  in  practice.  What 
artists  may  think  of  it,  I  know  not ;  but  the  greatest 
difficidty  in  the  practice,  that  occurs  to  n\e,  is  to  propor- 
tion the  two  surfaces  so,  that  the  force  of  both  may  be  in 
the  same  point  according  lo  the  theory.  But,  perhaps,  it 
is  not  necessary  to  be  so  curious ;  for,  it  seems  to  me, 
that  the  eff'ect  would  scarce  be  sensibly  less,  if  both 
sides  should  be  ground  to  the  concave  and  gage  of  the 
same  tool,  &c.  Sec." 

The  attention  of  Sir  Isaac  Newton  being  thus  acciden- 
tally directed  to  the  subject  of  burning  instruments,  he 
procured  seven  concave  glass  mirrors,  each  of  which  was 
eleven  and  a  half  inches  in  diameter,  and  six  of  these 
were  placed  round  the  seventh,  and  contiguous,  but  so 
as  to  have  one  common  focus.  The  general  focal  length 
was  22  inclies  and  a  half,  and  about  an  inch  in  diameter. 
It  melted  gold  in  about  half  a  minute,  and  vitrified  brick 
or  tile  in  one  second. — The  eff'ect  of  these  specula  was 
obviously  much  less  than  seven  times  the  effect  of  any 
one  of  them.  The  rays  of  the  sun  could  fall  perpendi- 
cularly only  on  the  one  in  tlic  middle  ;  and,  in  conse- 
quence of  tliis  obliquity  of  incidence,  none  of  the  spe- 
cula intercepted  a  column  of  rays  of  the  same  diameter, 
and  the  image  formed  in  the  focus  of  each  could  not  be 
exactly  circular." 

Burning  mirrors,  composed  of  glass,  were  construct- 
ed by  M.  Zeiher  of  St  Petersburgh.  His  object  was  to 
convert  plates  of  plain  glass  into  concave  mirrors,  which 
he  effected,  by  placing  the  glass  upon  a  convex  tool,  and 
exposing  it  to  a  strong  heat,  till  it  assumed  the  exact 
curvature  of  the  tool.  Zeiher  made  numerous  trials 
with  plates  of  various  sizes,  and,  after  several  failures, 
he  succeeded  in  finding  the  proper  method  of  conducting 
the  operation.  No  particular  difficulties  occurred  in 
giving  the  proper  shape  to  plates  five  or  six  inches  in 
diameter;  but,  in  forming  one  of  16  inches,  the  circum- 
ference was  moulded  to  the  tool  before  the  centi-al  parts, 
where  a  number  of  vesicles  of  air  had  collected;  and,  in 
some  other  cases,  the  glasses  cracked  after  they  had  re- 
ceived the  pi-oper  shape.  The  following  method  is  that 
which  Zeiher  always  found  to  succeed  : 


•  No  account  of  this  burning  c;lass  of  Sir  Isaac  Newton's,  is  piven  in  the  Phitot.  Trans  and  we  are  informed,  upon  verj'  gooj  aullio- 
rity,  that  no  such  inslriimi  ni  is  in  the  possession  of  the  Royal  Society-  Mr  Dcrham,  however,  a  Fellow  of  the  Boyal  Society,  gives  the 
s.ame  account  which  we  have  followed  in  the  text.    See  Derham's  Astrotheotogia,  lib.  vii.  cap.  i.  Note. 
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A  small  bit  of  the  glass  to  be  used,  must  first  be  ex- 
posed to  die  fire  till  it  becomes  red  hot,  and  if,  after 
cooling,  it  has  preserved  its  polish  and  transparency,  the 
glass  is  fit  for  the  required  purpose,  for  it  sometimes 
happens  that  the  glass  becomes  quite  black  after  the 
operation.  The  plate  of  glass  is  next  placed  on  a  con- 
cave iron  dish  of  the  ret|uired  curvature,  and  put  into  a 
furnace.  Coals  arc  placed  below  and  above  the  dish, 
and  on  all  sides  of  it.  Tlie  greatest  care  must  then  be 
taken  that  the  glass  shall  become  equally  hot  both  at  the 
circumference  and  at  the  centre,  for  if  the  red  colour 
should  get  deeper  in  the  middle,  the  glass  will  be  in 
great  danger.  As  soon  as  the  whole  is  red  hot,  the  in- 
stant of  its  bending  to  the  shape  of  the  mould  must  be 
carefully  watched,  and  when  this  happens,  which  may  be 
observed  from  the  reflected  images  of  the  surrounding 
coals,  all  the  fire  must  be  removed  from  above  the  glass, 
and  also  a  great  part  of  the  fire  at  its  sides.  The  glass 
must  then  be  covered  with  warm  ashes,  that  have  been 
passed  through  a  sieve,  and  it  must  be  allowed  to  cool 
gradually.  It  is  of  the  utmost  importance  to  mark  the 
precise  moment  when  the  glass  applies  itself  to  the  sur- 
face of  the  mould,  for,  if  it  remain  too  long,  a  part  of  the 
scoriae,  which  separates  from  the  mould,  will  adhere  to 
the  glass.  When  the  glass  is  covered  with  the  hot  ashes, 
the  fire  must  still  be  allowed  to  remain  below  the  mould, 
lest  the  glass  should  crack  by  being  cooled  too  suddenly. 
When  the  glass  is  taken  from  the  furnace,  its  convex 
sides  may  then  be  silvered  for  a  burning  speculum  ;  or, 
if  a  lens  is  required,  two  of  the  pieces  of  glass  may  be 
joined,  so  as  to  contain  a  fluid. 

M.  Zeiher  also  constructed  burning  glasses,  by  mak- 
ing a  concave  frame  of  wood,  and  covering  the  concave 
surface  with  a  paste  made  of  flower,  chalk,  &c.  till  it 
had  the  requisite  degree  of  curvature.  A  number  of 
pieces  of  silverized  glass  mirrors,  about  half  an  inch 
square,  were  then  fixed  upon  the  concave  side,  so  as  to 
constitute  a  polygonal  reflecting  surface. 

About  the  same  time  that  Zeiher  was  occupied  with 
these  pursuits,  the  celebrated  Bufton  was  engaged  in  the 
improvement  of  burning  instruments.  This  distinguish- 
ed naturalist  directed  the  whole  energy  of  his  powerful 
mind  to  this  curious  subject;  and  when  we  say  that  he 
has  in  a  great  measure  exhausted  it  by  the  ingenuity  of 
his  contrivances,  we  are  not  detracting  much  from  the 
merit  of  his  successors. 

Before  Buffbn  began  to  construct  his  great  mirror,  he 
made  a  number  of  preliminary  experiments,  which  are 
well  worthy  of  being  recorded.  He  found  tiiat  silvered 
glass  reflected  light  more  powerfully  than  the  best  polish- 
ed metals,  even  than  those  which  are  employed  for  the 
specula  of  reflecting  telescopes ; — that  at  short  distances, 
such  as  fi)ur  or  five  feet,  only  one  half  of  the  light  was 
lost  by  reflection  ;• — that  almost  no  light  was  lost  by  being 
transmitted  through  100,  200,  and  300  feet  of  air  ; — that 
more  of  the  light  of  candles  was  lost  by  reflection  than 
the  sun's  light,  owing  to  the  greater  obliquity  of  the  in- 
cident rays  ; — that  the  image  reflected  from  a  plain  mir- 
ror six  inches  square,  is  at  a  short  distance  also  six  in- 
ches square,  but  afterwards  it  augments,  and  then  glows 
deformed,  till  it  at  last  becomes  round  at  greater  distan- 
ces;— that  a  plain  mirror  six  inches  S(|uare  loses  its 
square  figure  at  the  distance  of  60  feet,  and  one  of  a  foot 
square  at  the  distance  of  120  feet ; — that  a  lens  32  inches 
in  diameter  and  six  inches  focal  length,  having  the  dia- 
meter of  its  focus  8  lines,  melted  copper  in  l(-ss  than  a 
minute,  while  a  small  lens  32  lines  in  diameter,  with  a 


focal  length  of  6  lines,  and  its  focus  ^  or  ^  of  a  line,  was 
scarcely  capable  of  heating  copper,  though  the  two  lenses 
had  theoretically  the  same  burning  power,  and  that  a  large 
focus  was  therefore  preferable  to  a  small  one,  in  the 
fusion  of  metals.  After  having  determined  these  preli- 
minary points,  Buffon  constructed,  with  the  assistance  of 
M.  Passemant,  a  very  powerful  mirror,  which  we  shall 
now  proceed  to  describe. 

Tiiis  mirror,  v/hich  we  have  represented  in  Plate  CV. 
Fig.  1.,  was  at  first  composed  of  168  pieces  of  plain  sil- 
vered glass,  six  inches  by  eight,  and  having  an  interval 
of  four  lines  between  each,  for  the  purpose  of  allowing 
them  a  free  motion  in  every  direction,  and  also  of  per- 
mitting the  observer  to  see  the  place  to  which  the  images 
were  to  be  thrown.  These  pieces  of  glass  were  mount- 
ed in  an  iron  frame,  and  each  of  them  was  so  fitted  up 
with  screws  and  springs,  that  a  motion  could  be  given  to 
them  in  any  direction,  so  that  the  images  reflected  from 
all  the  mirrors  might  be  easily  thrown  upon  the  same  spot. 
The  machinery  for  giving  motion  to  each  mirror  is  re- 
presented in  Fig.  2,  3,  and  4.  The  greatest  difficulty  ex- 
perienced in  the  formation  of  this  mirror,  was  to  obtain 
glasses  sufficiently  plane.  Buffbn  selected  those  that 
gave  the  roundest  image  of  the  sun  at  the  distance  of 
150  feet;  and  he  had  to  examine  more  than  500  before 
he  could  procure  16S  that  answered  his  purpose.  With 
this  instrument  the  following  results  were  obtained. 

Mcirc/i  23.  1747,  Bufl'on  set  on  fire,  at  the  distance  of 
66  feet,  a  plank  of  tarred  beach  wood,  with  40  mirrors 
only.  In  this  experiment,  the  mirror  was  not  put  upon 
its  stand,  and  was  therefore  very  disadvantageously 
placed,  forming  with  the  sun  an  angle  of  20°  of  declina- 
tion, and  another  of  more  that  10°  of  inclination. 

Alarch  23.  1747.  The  mirror  being  still  more  disad- 
vantageously placed,  a  plank  tarred  and  sulphured  was 
set  on  fire  at  the  distance  of  126  feet,  with  98  mirrors. 

Afiril  3.  1747.  At  4  o'clock  in  the  evening,  when  the 
sun's  rays  were  weak,  and  his  light  very  pale,  and  when 
the  mirror  was  mounted  upon  its  stand,  a  slight  inflam- 
mation was  produced  upon  a  plank  covered  with  wool 
cut  into  small  pieces  {taine  Jiac/iec)  at  the  distance  of  138 
feet,  with  112  of  the  mirrors. 

^/iril  4.  1747.  At  11  o'clock  in  the  morning,  when 
the  sun  was  very  pale  and  obscured  witli  vapours  and 
light  clouds,  154  mirrors  at  the  distance  of  150  feet, 
made  a  tarred  plank  smoke  to  such  a  degree  in  two  mi- 
nutes, that  it  would  have  been  inflamed,  had  not  the  sun 
quickly  disappeared. 

J/iril  5.  1747.  At  three  o'clock  in  the  afternoon,  the 
sun  being  more  feeble  than  on  the  day  preceding,  154 
mirrors,  at  the  distance  ol  250  feet,  inflamed  in  2A  mi- 
nutes chips  of  fir  deal  sulphured  and  mixed  with  char- 
coal. When  the  sun  was  vivid,  the  inflammation  took 
place  in  a  few  seconds. 

^/iril  10.  1747.  After  mid-day  with  a  clear  sun,  128 
mirrors,  at  the  distance  of  150  feet,  set  fire  to  a  tarred 
plank  of  fir.  The  inflannnation  was  very  sudden,  and 
took  place  over  the  whole  extent  of  the  focus,  which  was 
about  sixteen  inches  in  diameter. 

^Ijiril  10.  1747.  At  half  past  two  o'clock,  148  mirrors, 
at  the  distance  of  150  feet,  set  on  fire  a  plank  of  beech 
sulphured  in  some  parts,  and  covered  in  others  with 
wool  cut  into  small  portions.  The  iiiflanmiation,  which 
began  in  tlie  uncovered  part  of  the  wood,  was  so  sudden 
and  violent,  that  it  was  necessary  to  plinige  the  plank 
in  water  in  order  to  extinguish  it. 

jl/iril  11.  1747.     Twelve  mirrors  at  the  distance  of 
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20  feet  inflamed  small  comhusliblc  matters.  Twf.kty- 
ONE  miiTois  iiilkiiiicd  a  plank  of  beech  that  had  been 
already  partly  burned.  1'outv-iivr  mirrors  at  the  same 
distance,  melted  a  larj;e  pewter  llask  that  wei};lied  about 
six  pounds.  O.nk.  iiunuki'.o  and  skvkntf.kn  mirrors 
melted  some  thin  pieces  of  silver,  and  made  red  hot  a 
piece  of  sheet  iron.  By  employing  all  the  mirrors, 
liuifon  imaj!;incd  that  lie  could  melt  metals  as  easily  at 
SO  feet  distance  as  at  20. 

Fi-om  a  number  of  subsequent  experiments,  Buffbn 
ascertahud  that  40  or  45  feet  was  the  most  advantafjeous 
distance  for  mak'uijj  experiments  on  the  metals.  The 
silver  plates  which  he  melted  at  this  distance  with  224 
(glasses  cmitti:d  a  most  abundant  smoke,  but  as  they  were 
very  clear,  he  did  not  ascribe  this  smoke  to  grease  or  any 
other  substances  which  they  had  imbibed,  as  was  sup- 
posed by  some  who  had  witnessed  the  experiment.  When 
the  silver  was  quite  new,  it  smoked  as  before,  and 
sometimes  for  about  eight  or  ten  miimtes  before  it  was 
melted. 

At  a  sul)scquent  period,  Butfon  bunied  wood  at  the 
distance  of  200  and  210  feet,  when  the  sun  was  brilliant, 
and  he  melted  all  the  metals  and  metallic  minerals  at  the 
distance  of  25,  30,  and  40  feet.  The  mirror  rccpiires 
about  half  an  hour  to  be  properly  adjusted,  so  that  all 
the  images  may  coincide  ;  hut  when  the  adjustment  is 
completed,  the  focus  will  continue  unaltered  for  more 
than  an  hour. 

The  attention  of  Buffon  was  next  directed  to  the  con- 
struction of  mirrors  for  burning  at  short  distances.  He 
took  circular  plates  of  glass  about  IS  inches,  two  feet, 
and  three  feet  in  diameter,  and  having  perforated  them 
at  the  centre  with  an  aperture  two  or  tliree  lines  in  dia- 
meter, he  placed  them  in  a  circle  of  iron  that  was  truly 
turned.  A  very  fine  screw  connected  with  a  box  stretch- 
ing across  the  back  of  the  glass,  passed  through  the  hole 
in  tne  centre  into  a  nut  on  the  other  side,  so  that  by  turn- 
ing the  screw,  the  circular  piece  of  flat  glass  was  gra- 
dually incurvated,  till  it  formed  a  concave  mirror.  The 
glass  of  three  feet  diameter,  when  it  was  bent  about  fths 
of  a  line,  had  its  focus  50  feet  distant,  and  set  fire  to  light 
substances  ;  when  it  was  bent  two  lines,  it  burned  at  the 
distance  of  forty  feet ;  and  when  it  was  bent  2^  lines,  its 
focal  length  was  30  feet ;  but  in  attempting  to  reduce  its 
focal  length  to  20  feet,  it  was  broken  in  pieces.  The 
glass  of  two  feet  diameter  shared  the  same  fate  ;  but  tlie 
one  of  18  inches,  which  had  a  focal  Icngtli  of  25  feet, 
was  preserved  as  a  model  of  this  species  of  mirror.  The 
accident  \shich  iiuppcncd  to  the  two  largest  of  these 
mirrors,  appears  to  have  been  owing  to  the  iicrforation 
in  tlie  centre.  In  order  to  remedy  this  evil,  ijuflon  pro- 
posed to  place  a  circular  piece  of  glass  at  the  extremity  of 
a  cylindrical  drum,  made  of  iron  or  copper,  and  com- 
pl'tely  air-tight.  The  cavity  being  exhausted  by  means 
of  an  air-])ump,  the  glass  at  one  extremity  woidd  be 
pressed  in  by  the  weight  of  the  atmosphere,  and  would 
have  its  focal  length  inversely  proportional  to  the  degree 


of  rarefaction.  This  conLrivanceis  represented  in  Plato 
CV.  Fig.  5,  and  a  section  of  it  in  l"ig.  6. 

A  still  more  simple  and  ingenious  method  of  exhaust- 
ing the  air  in  the  drum  was  (ontrive<l  by  Butfon.  He  pro- 
posed to  grind  the  central  part  of  the  plain  glass  into  the 
form  of  a  small  convex  glass,  and  in  the  focus  of  thi-, 
convex  portion  to  |)lacc  a  suli)hur  match,  so  that  when  the 
mirror  was  dirceti d  to  the  sun,  the  rays  concentrated  by 
the  convex  porli(>n  would  inflanie  the  match,  which,  be- 
ing set  on  file,  would  aljsorb  the  air,  and  thus  produce  a 
partial  vacuum,  and  conse(|uently  an  incurvation  of  the 
plain  glass.*     See  Plate  CV.  Tig.  7  and  8. 

Mirrors  of  this  kind,  with  a  moveable  focus,  were  re- 
garded by  Bufl'on  as  i,{  great  use  for  measuring  the  efl'ects 
of  the  solar  rays,  when  concentrated  into  foci  of  difi'crcnt 
sizes.  As  the  quantity  of  incident  light  and  heat  is  nearly 
the  same  to  whatever  curvature  the  glass  is  successively 
bent,  we  might  thus  determine  the  size  of  focus  by  which 
a  maximum  effect  was  produced. 

Buffon  likewise  made  a  number  of  concave  mirrors, 
by  bending  plates  of  glass  on  moulds  of  a  spherical  form. 
Some  of  these  were  so  large  as  3,  4,  4  feet  6,  and  4  feet 
8  inches  in  diameter ;  but  the  utmost  care  is  requisite  in 
the  formation  of  those  of  such  a  large  diameter.  After 
these  glasses  were  moulded  to  the  proper  shape  in  ap- 
propriate furnaces,  their  concave  and  convex  sides  were 
carefully  ground  so  as  to  be  perfectly  conccnti'ic,  and  the 
convex  side  was  afterwards  silvered  by  M.  de  Beniicres. 
Out  of  twenty-four  mirrors  of  this  kind  which  Buffon  had 
moulded,  he  was  able  to  preserve  only  three,  the  rest 
having  broken,  either  by  exposure  to  tlie  air,  or  in  the 
operation  of  grinding.  One  of  these  three,  which  was 
46  inches  iji  diameter,  was  presented  to  the  king  of 
France,  and  was  regarded  as  the  most  powerful  burning 
mirror  in  Europe.  The  other  two  were  37  inches  in 
diameter,  and  one  of  them  was  deposited  in  the  Cabinet 
of  Natural  History  in  the  Jardin  du  Roi.  Buffon  con- 
centi-ated  the  rays  of  the  moon  by  means  of  the  mirror  of 
46  inches  diameter,  but,  though  his  thermometer  was 
very  sensible,  no  heat  was  perceived. 

The  great  defect  in  the  large  burning  mirror  of  Buf- 
for.,  and,  indeed,  in  every  combination  of  plain  mirrors,  is 
the  difficulty  of  adjusting  each  mirror,  so  as  to  be  always 
perpendicular  to  the  straight  line  which  bisects  the  angle 
formed  by  the  ray  of  the  sun,  and  the  line  which  joins 
the  mirror  and  the  focus  of  the  paraboloid.  The  neces- 
sary motion  might  easily  be  given  to  all  the  elementary- 
mirrors,  by  attaching  each  of  them  to  a  machine  resem- 
bling the  Heliostata  of  Gravesende  ;  but  the  dilatation  of 
its  parts,  and  the  shakings  to  which  it  uould  inevitably 
be  exposed,  might  occasion  an  agitation  in  the  different 
images,  which  would  greatly  diminish  the  power  ot  the 
machine.  The  only  method,  therefore,  of  combii  uig 
plain  mirrors,  is  to  confide  each  of  them  to  an  individual, 
properly  histructed,  to  keep  it  in  such  a  position  as  to 
reflect  the  solar  rays  to  a  determinate  point,  and  to  vaiy 
tliis  position  according  to  the  motion  of  the  sun.  M.  Pey- 


•  Instead  of  grinding  the  central  part  of  the  glass  plate  into  a  convex  form,  Zeiher  proposes  Ui.^t  a  sin.ill  burning  gl.iss  should  be 
applied  to  inriame  ilie  sulphur;  or,  what  is  still  better  than  cidier  of  tliese  plans,  a  convex  lens  might  be  f;isli;ned  by  tlie  balsam  of  Tolu, 
or  ai.v  transparent  cement,  to  the  centre  of  the  plass  plate- 

M.  Zcilier  employed  .i  more  effectual  method  of  bending  circular  plates  of  glass,  than  that  which  was  used  by  Buffon.  The  circular 
piece  (it  glass  was  placed  m  an  iron  ring,  across  which  was  fixed  a  thin  piece  of  iron,  with  a  hole  containing  a  female  screw,  so  placed 
as  to  be  above  the  ctntre  of  the  glass.  .\  strong  bar  of  brass  was  also  placed  across  the  centre  of  the  speculum,  and  a  screw  wnrking 
in  I  ho  centre  of  this,  an.l  m  the  female  screw  already  mentionod,  pressed  die  thin  iron  bar  against  the  glass,  and  bent  it  into  the  proper 
curvatiiie.  A  pl.ite  of  Venetian  glass,  two  lines  thick  ;iiid  twenty  Hhinland  inches  in  diameter,  was  bent  in  this  way  till  it  protruded 
two  lines  in  the  middle,  so  as  to  have  a  focal  length  of  fifteen  tect,  which  was  a  greater  curvaluic  in  proportion  than  .-.T.y  of  Bi:ffi>n's. 
The  gl.iss  was  kept  in  this  slate  for  several  days,  without  suffering  any  injury.      See  A"o«.  C<rmment.  Prrot>.  175S,  1759,  p»g* 
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rard,  however,  properly  observes,  that  though  this  might 
be  easily  done  by  three  or  four  persons,  yet  if  100  or  200 
individuals  were  thus  employed,  none  of  them  could  dis- 
tinguish the  image  of  his  own  mirror  from  that  of  the 
rest ;  and,  therefore,  if  a  single  image  were  removed 
from  the  focus,  each  of  the  mirror-holders  would  natu- 
rally wish  to  know  if  it  was  his,  and  a  general  agitation 
and  confusion  of  the  images  would  be  the  consequence. 
In  order  to  remedy  this  inconvenience,  M.  Peyrand  pro- 
poses to  furnish  each  mirror  with  suitable  apparatus,  so 
that,  Avhen  it  is  once  directed  to  the  point  where  the 
images  are  to  be  collected,  the  individual  who  has  the 
charge  of  it  can  always  adjust  it  to  the  motion  of  the  sun, 
without  looking  beyond  the  apparatus  itself. 

The  apparatus  with  which  each  mirror  is  connected, 
is  represented  in  Plate  CV.  Fig.  9,  where  AB  is  a  com- 
mon telescope,  with  only  one  tube,  containing  the  object- 
glass  at  B,  and  the  eye-glass  at  A.  This  tube  is  move- 
able on  its  axis,  between  the  two  collars  CC,  C'C,  which 
are  fixed  to  a  piece  of  metal  DD.  This  piece  of  metal 
33  supported  on  a  stand  like  a  common  telescope,  having 
a  vertical  and  horizontal  motion,  by  which  the  axis  of  the 
telescope  may  be  directed  with  facility  to  any  given  point. 
The  axis  of  the  instrument  is  marked  out  by  the  inter- 
section of  a  pair  of  cross-wires  placed  in  the  anterior  fo- 
cus of  the  eye-glass  ;  and  when  this  point  of  intersection 
is  directed  to  Laiy  object,  the  whole  instrument  is  kept 
steady  in  its  place  by  the  screws  F  and  G,  the  former  of 
which  prevents  any  motion  in  a  vertical  direction,  and 
the  latter  in  a  horizontal  direction.  From  the  middle  of 
the  tube  AB  ri^es  a  cylindrical  piece  of  metal  MM,  and 
upon  the  eye-glass  extremity  a  branch  of  iron  HHH, 
wrought  square,  is  fixed  firmly  in  a  direction  parallel  to 
the  axis  of  the  cylindrical  piece  MM. 

A  plain  silvered  glass  mirror  IL,  inserted  into  a  proper 
frame,  is  made  to  turn  on  two  pivots,  one  of  which  m  m 
vests  on  the  cylinder  MM,  while  the  other  o  o  is  inserted 
in  the  horizontal  part  of  the  branch  HH.  The  straight 
line  which  passes  through  the  centres  of  these  pivots, 
roust  be  exactly  parallel  to  the  silvered  back  of  the  mir- 
ror, and  at  right  angles  to  the  axis  of  the  telescope,  and 
the  black  mark  N,  prodviccd  by  a  scratch  upon  the  sil- 
vered surface,  must  be  bisected  by  the  axis  of  the  mirror. 

Above  the  object  end  B  of  the  tube  is  fixed  a  plate  of 
metal,  seen  in  the  figure,  and  behind  this  plate  is  seen 
another  square  plate  z  z,  on  which  are  drawn  the  lines 
X  x,yy,  crossing  each  other  at  right  angles.  By  means 
of  a  piece  of  brass  fixed  to  the  last  of  these  plates,  and 
traversing  a  square  hole  made  in  the  other  plate,  the 
bcjuare  plate  may  be  moved  up  and  down,  and  from  right 
to  left  ;  and  it  is  kept  in  any  position  which  is  thus  given 
to  it,  by  a  screw  on  the  back  of  tlie  fixed  plate.  The 
moveable  square  plate  must  be  adjusted  in  such  a  man- 
ner that  the  line  x  x  may  intersect  the  axis  of  the  tele- 
scope, and  be  parallel  to  the  axis  o  m  of  the  mirror.  The 
position  of  the  line  yij  must  also  be  such,  that  its  distance 
from  the  axis  of  the  telescope  is  equal  to  the  distance  of 
the  line  IK  from  the  same  axis.  When  the  plate  z  z  is 
thus  adjusted,  the  straight  line  y  ly  will  always  be  in  the 
same  plane  with  the  line  IK,  whatever  be  the  position  of 
the  mirror,  and  a  line  drawn  from  a  point  at  N,  where 
the  axis  of  the  mirror  cuts  IK,  to  the  point  where  yy 
intersects  x  x,  will  be  parallel  to  the  axis  of  the  telescope. 

The  spring  QQ'  is  fixed  at  Q  to  the  arm  IIH,  and  by  a 
screw  R  working  into  it>-  other  extremity  Q',  the  end  H 
of  the  horizontal  arm  may  be  made  to  press  the  pivot  o  o 
upon  the  fr^mc  of  tiic  mirror. 


The  horizontal  branch  HH,  which  is  represented  se- 
parately in  Plate  CV.  Fig.  10,  is  surrounded  with  seve- 
ral pieces.  The  piece  db  and  pivot  o  are  fixed  in  an 
invariable  manner.  The  pivot  o  o  is  inserted  in  a  square 
hole  through  the  piece  VV,  and  through  the  exttcmity 
of  the  arm  HH.  The  piece  d  b  may  be  moved  either  be- 
fore or  behind,  by  turning  the  screw ;  and  the  piece 
VV  may  be  moved  from  right  to  left  with  the  piece  d  b, 
by  means  of  the  screw  S. 

Tlie  apparatus  being  thus  constructed,  the  next  tiling 
to  be  considered  is  the  method  of  adjusting  it.  In  order 
to  effect  this,  the  axis  of  the  mirror  must  be  perpendicu- 
lar to  the  axis  of  the  telescope ;  the  line  drawn  from  a 
point  near  N,  where  the  axis  of  the  mirror  cuts  the  luie 
IK,  to  the  point  of  intersection  of  x  x  and  y  y,  must  be 
parallel  to  IK,  and  the  straight  line  y  ?/  must  always  be 
in  the  same  plane  with  IK. 

The  mirror  is  first  placed  in  such  a  manner  that  the 
line  IK  is  at  right  angles  to  the  axis  of  the  telescope.  By 
turning  the  screw  T,  the  lower  edge  of  the  frame  is  made 
a  tangent  to  the  circular  surface  MM',  which  is  parallel 
to  the  axis  of  the  telescope.  The  screw  T  is  then  turned, 
in  order  to  fix  the  piece  d  b  in  an  invariable  manner. 

The  axis  of  the  telescope  is  next  directed  to  a  point 
on  a  plane  surface,  placed  at  a  certain  distance.  This 
pohit  must  be  situated  in  a  vertical  plane,  perpendicular 
to  the  plane  surface,  and  passing  through  the  eye  of  the 
observer  and  the  centre  of  the  sun.  A  horizontal  line 
being  drawn  through  this  point,  a  second  point  is  taken, 
as  far  from  the  first  as  the  centre  of  the  mirror  is  distant 
from  the  axis  of  the  object-glass.  By  unscrewing  S, 
turning  the  telescope  on  its  axis,  and  the  mirror  also 
about  its  own  axis,  the  piece  VV  is  moved  backwards 
or  forwards  until  the  centre  of  the  reflected  image  falls 
upon  the  second  pohit.  The  square  plate  z  z  is  then  ad- 
justed in  such  a  manner  that  tlie  shadow  of  the  line  IK 
falls  on  the  line  y  y,  and  that  the  shadow  of  NN  is  bisect- 
ed by  the  line  x  x.  When  this  happens,  the  plate  z  r 
is  firmly  fixed.  Hence  it  follows,  that  whenever  this 
adjustment  is  made,  and  when  the  intersection  of  the 
cross  wires  i)i  the  telescope  is  directed  to  any  point,  the 
rays  reflected  by  the  mirror  will  be  parallel  to  the  axis  of 
the  telescope,  and  will  always  continue  so  while  the  sha- 
dow of  IK  falls  on  yy,  and  while  the  shadow  of  NN  is 
bisected  by  x  x. 

In  making  use  of  the  mirror,  the  intersection  of  the 
cross  wires  must  be  first  directed  to  any  point  of  the  ob- 
ject which  is  to  be  inflamed  : — the  telescope  must  next  be 
turned  round  in  the  collars  CC,  C'C,  till  the  shadow  of 
the  line  IK  falls  upon  y  y  ;  and,  finally,  the  mirror  must 
be  turned  about  its  own  axis  till  the  shadow  of  NN  is  bi- 
sected by  the  line  x  x.  The  centre  of  the  reflected  image 
will  consequently  fall  upon  a  point  of  the  object  as  far 
distant  from  the  point  to  which  the  intersection  of  the 
wires  was  directed,  as  the  centre  of  the  mirror  is  from 
the  axis  of  the  telescope.  The  image  may  obviously  be 
preserved  in  this  position  as  long  as  we  choose,  by  keep- 
uig  the  shadows  otlK  and  N  in  the  same  position. 

In  this  manner  M.  Pcyrard  proposes  to  construct  eve- 
ry individual  mirror,  so  that  if  each  of  them  is  managed 
by  one  person,  and  directed  to  the  same  point,  the  heat 
of  the  solar  beams  may  be  multiplied  to  any  extent.  As 
the  motion  of  the  sun,  and  consequently  the  change  of 
position  in  the  image,  is  very  slow,  one  person  may  di- 
rect ten  or  more  of  the  mirrors,  without  any  injurious 
enlargement  of  the  focus. 

If  the  object  required  to  be  burnt  is  in  motion,  each 
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niirror  must  be  n»;ina[>,f;d  liy  two  persons,  one  of  whom 
is  coiistanlly  employed  in  dircctiiifj;  the  intersection  of  the 
wires  ujion  tiie  niovinj^  object,  while  the  other  tukes  care 
that  the  sha<lows  of  IK  and  N  shall  fall  upon  their  pro- 
per places. 

The  attention  of  M.  Pcyrard  was  next  directed  to  the 
eft'ect.H  which  niii!;lil  he  expected  from  any  s^iven  combi- 
nation of  mirrors  ;  and  the  following  are  the  data  upon 
which  he  proceeds.  They  arc  derived,  from  the  expe- 
riments of  Buflbn. 

1.  The  lii^ht of  the  sun  reflected  l)y  a  plane  glass  mir- 
ror, does  not  lose  more  than  one  half  by  reflection  at  short 
distances. 

2.  At  great  distances  it  loses  almost  none  of  its  force, 
from  the  thickness  of  the  air  through  which  it  passes ; 
and, 

3.  Its  force  is  diminished  solely  by  the  inverse  ratio 
of  the  augmentation  of  the  spaces  which  the  image  occu- 
pies upon  a  plane  perpendicular  to  the  reflected  rays. 

From  these  prineiplcs,  and  from  the  consideration  that 
the  rays  rellecled  lVr)ni  a  circular  piece  of  mirror  on  a 
line  perpendicular  to  its  surface,  foi'm  a  cone  whose  an- 
gle is  32'  the  diameter  of  the  sun,  M.  Peyrard  has  com- 
puted the  distances  at  which  the  reflected  image  of  a 
;nirror  five  decimetres*  in  diameter,  is  doubled,  tripled, 
quadrupled,  thus : 


The  imagpe  being 


Tlic  distance  in 
Metres  is 


Double         22,25 

Trijjle         39,33 

Quadruple        ......  53,72 

(Quintuple        66,41 

Sextuple 77,85 

Septuple 88,41 

Octuple 98,22 

Nonuple 107,44 

Decuple, 116,16 

If  these  distances  were  double,  triple,  quadruple,  the 
ilianieters  of  the  mirrors,  instead  of  being  five  would  be 
ten,  fifteen,  twenty,  Sec.  decimetres. 

It  follows  from  the  preceding  table,  that  if  any  given 
combination  of  mirrors  produced  a  certain  degree  of  heat 
iit  a  small  distance,  in  order  to  produce  the  same  degree 
of  heat  at  the  distance  of  22,2.5  metres,  double  the  imm- 
oer  of  mirrors  wouUl  bere(|uired;  at  the  distance  of 
3^1,23  metres,  triple  the  number  would  be  reijuired,  and 
»o  on. 

l-'rom  an  examination  of  Buffon's  experiments,  M. 
Peyrard  has  obtained  the  following  results,  respecting 
the  multiplication  of  the  direct  heal  of  the  sun,  which  is 
necessary  to  burn  different  substances. 

1.  On  the  2.>d  of  March,  at  noon,  a  plank  of  tarred 
beech-wood  was  set  on  fire  by  4j  times  the  direct  heat 
of  the  sun. 

2.  On  the  1 0th  of  April,  in  the  afternoon,  a  tarred 
plank  was  set  on  fire  by  4-^*-^  the  sun's  heat. 


3.  On  the  I  1th  of  April,  a  beech  plank,  partly  burned, 
was  set  on  fire  by  5-J  times  the  sun's  heat. 

4.  On  the  same  day,  sonic  small  combustible  substan- 
ces were  burnt  by  ihrcc  times  the  sun's  heat. 

5.  On  the  same  day,  a  large  pewlcr  flask,  weighing  6 
pounds,  was  melted  by  11^  timts  the  sun's  heat. 

6.  Some  thin  pieces  of  silver  were  melted,  and  a  piece 
of  sheet  iron  was  made  red  hot,  by  29i  times  the  sun's 
hcat.t 

7.  Silver  plates  melted  with  37J^  times  the  sun'g  hca». 

By  supposing  ihax.  five  limes  the  heat  of  the  sun  is  suf- 
ficient to  set  lire  to  tarred  jilanks,  Pcyrard  imagines 
that  fi,^/(r  times  the  sun's  boat  will  be  sufficient  to  set  on 
fire  all  kinds  of  wood,  and  upon  this  principle  h«  has 
computed  the  following  table,  suited  to  his  own  mirrors 
of  five  dednietres  in  diameter. 

At  the  distance  of  fl  wnuUl  require  to  set  fire 

to  wood 
22,25  metres 16  mirrors 


39,33 

53,72 

66,41 

77,86 

88,41 

98,32 

107,44 

116,16 

1250,  or  a  quarter  of  a  league 


24 
32 
4") 
4S 
56 
64 
72 
80 
590 


2500,  or  half  a  league     ....     2262 

In  order  to  find  the  number  of  mirrors  x  necessary  for 
burning  wood  at  any  distance  d,  we  have  the  following 
analogy : 

53.72  :  53.72  -f  d  =  1  ;  x»,  and 


(53. 


+  d)2 


(53.72/ 

By  making  the  height  and  breadth  of  the  mirrors  dou- 
ble, triple,  quadruple,  &c.  it  is  obvious  that  they  would 
inflame  wood  at  double,  triple,  and  quadruple  distances. 
M.  Peyrard  is  of  opinion,  that  with  590  glasses  five  deci- 
metres in  diameter,  he  could  reduce  a  fleet  to  ashes  at 
the  distance  of  a  quarter  of  a  league  ;  that  if  they  were 
a  metre  in  diameter,  he  could  produce  the  same  effect 
at  the  distance  of  half  a  league  ;  and  that  if  they 
were  two  metres  in  diameter,  the  same  result  would  be 
obtained  at  the  distance  ofa  league.  In  this  calculation, 
however,  M.  Pcyrard  has  completely  omitted  to  take  into 
account  the  great  diminution  of  effect  which  must  neces- 
sarily arise  from  any  deviation  in  the  surfaces  of  the  mir- 
rors, from  a  perfectly  plain  figure,  and  from  a  want  of 
parallelism  in  the  surfaces.  Even  if  all  the  mirrors  wckc 
parallel  glasses  ground  with  the  same  care  as  those 
which  are  used  for  reflecting  instruments,  the  diminution 
of  effect  would  be  enormous  at  the  distance  of  a  league, 
as  the  angular  deviation  increases  exactly  with  the  dis- 
tance. An  experimental  proof  of  this  operation  may  be 
obtained,  by  looking  into  a  mirror  at  different  distances. 


•  We  have  not  converted  tlie  French  into  English  measure,  as  it  is  only  the  ratio  of  tlie  numbers  that  is  Of  any  use. 
f  This  result  enubles  us,  in  some  mcasuix-,  to  estimate  the  accuracv  of  these  deductions.     As  onlv  thin  pieces  of  silver  were  melted, 
we  aie  entitled  to  say.thatthe  heat  diJnot  much  exceed  22"  ofWedgwood,  or  3940?  of  Fahrenheit,  die  temperature  at  which  silver 


3940° 
39  J- 


melts,  according  to  Sir  James  Hall's  experiments.    But 

the  heat  of  the  solar  rays  were  90°  in  April,  which  is  a  sufficiently  high  estimate,  we  have  '^^^^=  44,  the  number  of  limes  that  the 

9v° 

sxin's  heat  appears  to  have  been  increased  by  supposing  the  temperature  to  be  3940°. 


135°,  which  is  obviously  too  great  a  result  for  the  heat  of  the  sun.    If 
3940° 
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At  a  short  distance  the  worst  mirror  will  give  a  tolerable 
representation  of  the  observer,  but  as  the  distance  in- 
creases, the  distortion  becomes  very  great.  Even  in  the 
finest  mirrors  that  are  now  made  as  articles  of  furniture, 
we  are  confident  that  the  image  will  be  very  perceptibly 
distorted  at  the  distance  of  50  feet.  This  cause  is,  we 
fear,  the  most  insurmountable  obstruction  to  the  process 
of  burning  objects  at  a  great  distance.  By  a  numerous 
combination  of  large  mirrors,  it  may  be  possible  to  in- 
flame wood,  at  the  distance  of  a  quarter  of  a  mile  ;  but 
we  think  that  this  is  the  greatest  distance  at  winch  ef- 
fects of  this  kind  will  ever  be  produced. 

Having  thus  given  a  full  account  of  the  various  catop- 
tric burning  instruments  which  have  been  constructed, 
we  shall  conclude  this  part  of  the  article  with  some  gene- 
ral remarks. 

In  the  present  state  of  military  science,  it  is  very  ob- 
vious that  burning  instruments  can  never  be  employed  as 
an  engine  of  war  ;  and  therefore  any  attempt  to  con- 
struct mirrors  for  burning  at  a  distance  must  be  con- 
sidered more  as  a  matter  of  curiosity  than  of  use.  The 
formation  of  instruments,  h.owever,  for  burning  at  sliort 
distances,  is  a  subject  of  the  first  importance  to  science  ; 
and  we  have  no  doubt  that  they  will,  some  time  or  other, 
be  employed  as  the  most  powerful  agents  in  chemistry 
and  the  arts.  Though  catoptric  burning  instruments  of 
great  power  have  been  constructed,  yet  their  effects  have 
never  been  so  great  as  those  of  lenses,  and  they  are  be- 
sides liable  to  numerous  disadvantages.  The  burning 
point  must  evidently  lie  between  the  centre  of  the  mir- 
ror and  the  sun  ;  and  therefore  the  operator  cannot  so 
easily  perform  his  experiments  as  when  the  focus  lies  on 
the  other  side  of  the  instrument.  All  his  operations,  in- 
deed, have  a  tendency  to  obstruct  the  light  before  it  falls 
upon  the  reflecting  surface.  This  evil  will  not  admit  of 
a  remedy,  and  consequently  we  must  have  i-ecoursc  to 
instruments  of  a  dioptric  or  catadioptric  nature,  which 
are  alone  capable  of  uniting  great  power  with  great  faci- 
lity of  management. 

ON    DIOPTRIC    BURNING    INSTRUMENTS. 

There  is  reason  to  believe  that  the  ancients  were  ac- 
quainted with  the  use  of  burning  lenses,  though  the  in- 
formation upon  this  point  which  has  been  conveyed  to 
our  times  is  extremely  trifling.  All  that  we  know  on 
the  subject,  indeed,  is  contained  in  Pliny  and  Lactantius. 
The  former  of  these  authors  mentions  globes  of  glass 
and  crystal,  which,  when  exposed  to  the  sun,  bm-nt  the 
clothes  and  flesh  on  people's  backs ;  and  Lactantius  ob- 
serves, that  a  sphere  of  glass  filled  with  water,  and  held 
in  the  sun,  lighted  the  fire,  even  in  the  coldest  weather. 

Tlie  first  burning  lenses  of  any  magnitude  were  con- 
structed by  M.  Tschirnhausen.  They  were  three  and 
four  feet  in  diameter,  their  focal  length  was  about  twelve 
feet,  and  the  diameter  of  the  focal  image  about  an  inch 
and  a  half.  In  order,  however,  to  increase  the  force  of 
the  solar  rays,  the  light  refracted  by  the  large  lens  was 
received  upon  a  lens  of  a  smaller  size,  which  converged 
them  to  a  point  nearer  the  large  lens  than  its  princijjal 
focus,  and  had  a  focal  image  of  only  H  lines  in  (liameter. 
The  large  lens,  which  weighed  160  pounds,  was  pur- 
chascd  by  the  Duke  of  Orleans,  and  presented  by  him  to 
the  French  Academy.  As  its  effects  were  extremely 
powerful,  we  shall  give  them  at  some  length. 

1.  All  soils  of  wood,  whether  hard  or  green,  and  even 
when  wet,  were  bnml  in  an  instant. 

2.  Water  in  a  small  vessel  boiled  immediately. 


3.  All  the  metals,  when  the  pieces  were  of  a  propel' 
size,  were  easily  melted. 

4.  Tiles,  slates,  delft  ware,  pumice  stone,  talc,  what- 
ever was  their  size,  grew  red  and  vitrified. 

5.  Sulphur,  pitch,  and  resins,  melted  under  water. 

6.  When  the  metals  were  placed  in  charcoal,  they 
melted  more  readily,  and  were  completely  dissipated. 

7.  The  ashes  of  wood,  vegetables,  paper,  and  cloth, 
were  converted  into  a  transparent  glass. 

8.  All  the  metals  were  vitrified  upon  a  plate  of  porce- 
lain.    Gold  received  a  fine  purple  colour. 

9.  Substances  that  would  not  melt  in  pieces  were 
easily  melted  in  powder  ;  and  those  that  resisted  the  heat 
in  this  form.,  melted  by  adding  a  little  salt. 

10.  A  substance  easily  fused  assists  in  melting  more 
refractory  substances  when  placed  along  with  them  in  the 
focus ;  and  it  is  very  singular,  that  two  substances  whicii 
are  very  difficult  to  melt  separately,  are  very  easily 
melted  wlien  exposed  together,  such  as  flint  and  English 
chalk. 

11.  A  piece  of  melted  copper  being  thrown  suddenly 
into  cold  water,  produced  such  a  violent  concussion  that 
the  strongest  earthen  vessels  were  broken  to  pieces,  and 
the  copper  was  thrown  oft"  in  such  small  particles  that  not 
a  grain  of  it  could  be  found.  This  did  not  happen  with 
any  other  metal. 

12.  All  bodies  except  the  metals  lose  their  colour. 
The  precious  stones  are  instantly  deprived  of  it. 

13.  Certain  bodies  vitrify  easily,  and  become  as  trans- 
parent as  crystal ;  but  by  cooling  they  grow  as  white  as 
milk,  and  lose  all  their  transparency. 

14.  Other  bodies,  that  are  opaque  when  melted,  be- 
come beautifully  transparent  when  they  are  cooled. 

15.  Substances  that  are  transparent,  both  when  melted 
and  cold,  become  opaque  some  days  after. 

16.  Substances  which  the  heat  renders  at  first  trans- 
parent, but  which  afterwards  become  opaque  by  being 
melted  with  other  substances  that  are  always  opaque, 
produce  a  beautiful  glass,  always  transparent. 

17.  The  rays  of  the  moon  concentrated  by  this  lenS, 
though  extremely  brilliant,  have  no  heat. 

M.  De  Buffbn,  whose  burning  mirrors  have  already 
been  noticed,  directed  his  attention  also  to  the  construc- 
tion of  burning  lenses.  His  first  object  was  to  form 
burning  glasses,  by  combining  two  circular  segments  of 
a  glass  sphere,  so  as  to  form  a  lenticular  cavity  to  be  fill- 
ed with  water.  These  glass  segments  were  first  mould- 
ed into  their  proper  shape,  and  then  regularly  ground  on 
both  sides,  so  that  the  concave  and  convex  surfaces  were 
exactly  parallel.  The  one  which  he  constructed  was  37 
inches  in  diameter,  with  a  focal  length  of  about  5  feet  and 
a  half,  and  the  segments  were  of  considerable  thickness, 
to  prevent  them  from  breaking  or  altering  their  form  by 
the  weight  of  tiie  included  water.  As  the  refractive 
power  of  water  is  very  small,  Buffbn  proposed  to  increase 
it  by  saturating  it  with  salt;  but  notwithstanding  every 
precaution,  he  found  that  the  focus  of  lenses  of  this  kind 
was  never  well  terminated,  nor  reduced  to  its  smallest 
size,  and  that  the  diflcrcnt  refractions  which  the  rays  sus- 
tained, produced  a  very  great  degree  of  aberration.  Buf- 
fon  also  proposed  to  make  each  segment  consist  of  a 
number  of  smaller  segments  ])ut  together  into  a  frame  ; 
but  as  the  water  could  not  easily  be  prevented  from  in- 
sinuating itseir  between  the  joints  of  the  segments,  and  as 
there  would  be  a  great  dilliculty  in  arranging  them  in 
the  same  spherical  circumference,  this  kind  of  burning 
glass  docs  not  seem  to  have  ever  been  executed. 
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111  order  to  a\oiil  the  great  tliickncss  of  glass  ai  ilit: 
centres  of  large  convex  lenses,  lliifl'on  lias  proposed  a 
very  ingenious  contrivance.  Instead  of  making  the 
burning  lens  of  one  piece  of  glass,  he  pro|)oscs  to  iorni  it 
of  three  concentric  circular  pieces  resting  uiion  each 
other.  Thus  if  the  whole  diameter  of  the  lens  is  to  be  2-t 
inches,  which  would  r«iuire  a  central  tliickncss  of  three 
inches  if  it  were  (jf  solid  glass,  the  middle  part  will  he-  a 
lens  8  inches  in  diameter,  with  a  thickness  of  one  inch. 
This  lens  is  inserted  in  the  middle  of  a  circular  zone, 
whose  diameters  are  8  and  16  inches,  and  this  circular 
zone  is  again  inserted  in  the  middle  of  another  circular 
zone,  whose  diameters  arc  16  and  24  inches.  The  surfa- 
ces of  the  lens  and  of  the  two  zones  are  all  ground  to  the 
same  radius  ;  so  that  w  hen  they  are  placed  together,  the 
solar  rays  will  be  refracted  to  one  focus,  in  the  very  same 
manner  as  if  they  had  fallen  upon  a  lens  2 1  inches  in  di- 
ameter. The  great  advantages  which  are  gained  by  this 
construction,  is  the  diminution  of  the  (piantity  of  glass,  as 
it  does  not  rec|uire  half  as  much  as  is  necessary  in  lenses 
of  one  piece.  In  consequence  of  this  diminution  of  thick- 
ness, the  power  of  the  lens  is  remarkably  increased.  The 
rays  which  fall  upon  the  central  parts,  instead  of  being 
absorbed  liy  the  great  mass  of  glass  through  which  tliey 
had  to  pass,  will  be  transmitted  through  the  lens  of  8 
inches,  and  will  be  twice  as  powerful  us  if  they  had  buin 
refracted  by  a  similar  portion  of  a  solid  and  continuous 
lens. 

The  next  burning  lens  of  any  magnitude  was  con- 
structed by  M.  IJerniercs  for  M.  Tniduine  de  Mon- 
tigny,  an  honorary  member  of  the  Royal  Academy  of 
Sciences.  This  gentleman,  whose  liberality  and  zeal  de- 
serve to  be  recorded,  engaged  to  be  at  the  expence  of  a 
large  burning  glass,  formed  under  the  direction  of  seve- 
ral commissioners  named  by  the  Acadi.my.  Tliislens 
consisted  of  two  spherical  segments  8  feet  mdius  and  8 
lines  thick.  The  lenticular  cavity  was  4  feet  in  diame- 
ter, and  6  inches  and  .'5  lines  thick  at  the  centre,  and  was 
filled  with  spirits  of  wine,  of  which  it  held  no  less  than 
140  pints.  The  focal  length  of  a  zone  at  the  circum- 
ference, about  6  or  7  lines  broad,  was  10  feet  0  inches 
and  6  lines,  the  focal  length  of  a  portion  at  the  centre, 
about  6  inclies  in  diameter,  was  10  feet  7  inches  and  5 
lines,  and  the  diameter  of  the  focus  was  14^  lines.  When 
the  whole  surface  was  covered,  except  a  zone  at  the  cir- 
cumference of  6  or  7  lines,  the  followhig  were  the  foci  of 
the  (lifTerent  rays  : 


Feet. 

Inch.  Lines. 

Violet       9 

6       4^  from  the  centre  of  the  lens. 

Blue         9 

7      U)| 

Yellow    10 

2        3 

Orange    10 

2       10 

Red  '       10 

3       llA 

Tiie  following  experiments  were  made  in  October 
1774,  in  the  Jardin  de  I'Infantc,  by  M.  M.  Trudaine, 
Macqucr,  Cadet,  Lavoisier,  and  Brisson,  the  commis- 
sioners appoi,  ted  Ijy  the  Academy. 

I.  The  buii  ing  power  of  the  anterior  half  of  the  lens 
was  much  grcter  than  that  of  tlie  exterior  half. 


2.  On  the  5tli  of  October,  alter  mid-day,  the  sky  not 
being  very  dear,  two  farthings,  placed  upon  charcoal, 
were  completely  melted  in  half  a  minute. 

3.  Inorder  to  melt  forged  iron,  it  was  found  nccesnaiy 
to  concentrate  the  rays  by  a  second  lens  8|  inches  dia- 
meter, 22  inclies  8  lines  in  focal  length,  and  placed  at  8 
feet  7  inches  from  the  centre  of  the  great  lens.  At  this 
jjlace,  the  cone  of  rays  was  8  inches  in  diameter,  and  the 
burning  focus,  now  reduced  to  8  lines  in  diameter,  was  I 
fool  fiom  the  small  lens. 

4.  In  the  focus  of  the  small  lens,  upon  a  piece  of  hol- 
low charcoal,  small  pieces  of  forged  iron  were  placed, 
which  were  instantly  melted.  After  fusion,  the  metal 
bubbled  up,  and  fumed  like  nitie  in  fusion,  and  then  sent 
off  a  great  number  of  sparks.  This  effect  (which  was 
observed  during  the  expel  iments  with  T.schimhausen's 
lens,)  always  took  place  after  the  fusion  of  iron,  forged 
iron,  or  steel. 

5.  In  order  to  try  the  effect  upon  greater  masses,  pieces 
of  forged  iron,  and  the  end  of  a  nail,  were  exposed  to  the 
focus,  and  were  melted  in  13  seconds.  A  piece  of  nail, 
5  Ihies  long  and  -J  of  a  line  square,  which  was  added  to 
the  rest,  was  instantly  fused,  and  the  same  was  the  case 
with  a  screw  that  liad  a  round  head,  and  was  8  lines  in 
length. 

6.  Some  days  afterwards,  a  bar  of  steel,  4  inches  long, 
and  4  lines  s(|uare,  was  exposed,  so  as  to  receive  the  focal 
image  upon  the  middle  of  its  length.  This  part  was  com- 
pletely melted  i;i  5  minutes,  after  having  begun  to  run  at 
the  end  of  the  second  minute. 

7.  Platina,  in  grains,  appeared  to  draw  together,  to 
diminish  in  bulk,  and  to  prepare  for  fusion.  A  little  after, 
it  bubbled  up  -.ind  smoked.  Ail  the  grains  were  united 
uuo  one  mass,  witliout  iiowever  forming  a  spherical  button 
like  other  melted  metals.  After  the  platina  had  under- 
gone this  seniifubion,  it  was  not  attracted  by  the  magnet 
as  it  was  before  the  operation. 

8.  A  portion  of  platina,  deprived  of  the  iron  which  it 
contained,  and  therefore  not  affected  by  the  magnet,  lost 
a  part  of  its  bulk,  smoked,  and  formed  one  mass,  which 
was  extended  under  t!-.e  hammer.* 

9.  Several  experiments  were  made,  in  order  to  find 
the  lens  that  was  most  proper  for  collcctuig  the  i-ays  after 
refraction  by  the  large  lens.  A  spirit  of  wine  lens  2  feet 
ill  diameter  and  4  feet  focus,  a  soiid  lens  18  inches  dia- 
meter and  3  feet  focus,  and  another  13  inches  ui  diame- 
ter, were  successively  tried,  but  none  of  them  produced 
such  a  powerful  effect  as  the  lens  8^-  inches  in  diameter, 
and  22  inches  and  8  lines  focus,  though  it  was  full  of  vesi- 
cles and  stria:. 

Messrs.  Cadet  and  Brisson  made  a  number  of  experi- 
ments on  the  refractive  power  of  different  fluids,  by  in- 
closing them  in  the  lens  of  M.  Trudaine,  and  observing 
the  variations  in  its  focal  length.  The  object  of  tneir 
experiments  was  to  find  a  fluid  that  possessed  a  greater 
refractive  power  than  spirits  of  wine,  and  was  at  the  same 
time  suffu  ieiitly  cheap  and  transparent  to  be  used  between 
the  glass  segments.  Liquid  turpentine  was  the  most 
refractive  fluid  that  they  employed  ;  but  as  they  found 
that  its  dispersive  power  was  to  that  of  crown-glass  as 
34  to   28,  tliis  fluid  was  obviously,  on  tliis  account,  unfit 


*  Messrs  Macqucr  and  Beaumc  arc  said  to  bave  melted  small  grains  of  platiua  by  a,  concave  glsiss,  22  inches  in  diameter,  and  2& 
Inches  focus. 
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for  the  purpose.*  The  fluid  which  they  preferred  was  a 
saturated  solution  of  sal  ammoniac  or  distilled  water. 

The  most  powerful  burning-glass  that  has  yet  been 
constructed,  was  made  by  Mr  Parker  of  Fleet-street. 
After  a  great  number  of  experiments,  and  an  expcnce 
of  above  TOOL,  this  able  artist  succeeded  in  completing  a 
burning  lens  of  flint  glass  three  feet  in  diameter.  This 
powerful  instrument  is  represented  in  Plate  CVI.  Fig.  1 . 
The  large  lens,  which  is  placed  in  the  ring  at  A,  is  dcw- 
bly  convex,  and  when  fixed  in  its  irame,  it  exposes  a  sur- 
face of  2  feet  8i  inches.  It  is  3i  inches  thick  at  the 
centre  ;  its  focal  distance  is  6  feet  8  inches  ;  the  diameter 
of  the  burning  focus  one  inch  ;  and  the  weight  of  the 
lens  212  pounds.  The  rays  that  were  refracted  by  this 
lens,  were  received  (according  to  the  method  of  Tschirn- 
hausen)  upon  a  second  lens  B,  whose  diameter  is  16 
inches  out  of  the  frame,  and  1 3  inches  in  the  frame  ;  its 
central  thickness  is  If  of  an  inch.  The  length  of  its 
focus  is  29  inches,  the  diameter  of  the  focal  image  |  of 
an  inch,  and  the  weight  of  the  lens  2 1  pounds.  I'he 
combined  focal  length  of  these  lenses  is  5  feet  3  inches, 
and  the  diameter  of  the  focus  half  an  inch.  These  lenses 
are  placed  at  the  extremities  of  a  truncated  conical 
frame,  consisting  of  twelve  ribs  of  wood.  Near  the 
smaller  end  B  is  fixed  a  rack  D,  which  passes  through 
the  pillar  L,  and  is  moveable  by  means  of  a  pinion  within 
the  pillar,  driven  by  the  handle  E.  A  bar  of  wood  F, 
fixed  at  G  between  the  two  lower  ribs  of  the  cone,  car- 
ries an  apparatus  H,  which  turns  on  an  universal  joint  at 
K,  and  also  moves  to  or  from  F  in  a  chased  mortice. 
Tliis  apparatus,  which  carries  the  iron  plate  I  for  hold- 
ing the  substances  to  be  examined,  may  thus  be  placed 
exactly  in  the  focus  of  the  lens  B.  The  conical  framing 
is  supported  by  pivots  upon  a  strong  iron  bow  AC,  which 
rests  upon  a  mahogany  frame  LL,  with  thi-ee  feet  MMM 
furnished  with  castors.  Friction  wheels  are  placed  under 
the  table  N,  to  facilitate  the  horizontal  motion. 

The  following  experiments  with  this  lens  were  made 
in  the  presence  of  major  Gardner,  and  of  several  mem- 
bers of  the  Royal  Society. 

Substances  fused,  with  their  Weight  in  Time  in 

weight  and  time  of  fusion.  grains,  seconds. 

Common  slate, 10  2 

Scoria  of  wrought  iron,       ...     12  2 

Gold,  pure, 20  3 

Platina,  do 10  3 

Nickel, ■     .     16  3 

Cast  iron,  a  cube, 10  3 

Silver,  pure, 20  4 

Crystal  pebble, 7  6 

Terra  ponderosa,  or  barytes,        .10  7 

Lava, 10  7 

Asbestos, 10  lo 

Steel,  a  cube, 10  12 

Bar  iron,  do 10  12 

•      Gurnet, 10  17 

Copper,  pure,       33  20 

Onyx, 10  20 

Zeolites, 10  23 


Sobstances  fused,  with  their  Weight  in        Time  in 

weight  and  time  of  fusion.  grains.  seconds. 

Pumice  stone, 10  24 

An  oriental  emerald,      ....  2  25 

Jasper, 10  25 

White  agate, 10  30 

Flint,  oriental, 10  30 

A  topaz  or  chrysolite,    ....  3  45 

Common  lime-stone,      ....  10  55 

Volcanic  clay, 10  60 

Cornish  moor  stone,        ....  1 0  60 

White  rhomboidal  spar,      ...  10  60 

Rough  cornelian, 10  75 

Rotten  stone, 10  80 

A  diamond  of  10  grains,  v.hcn  exposed  to  the  lens  for 
30  minutes,  was  reduced  to  6  grains.  It  opened,  foliated, 
and  emitted  whitish  fumes,  and  when  again  closed,  it 
bore  a  polish,  and  kept  its  form. 

Gold  retained  its  inetallic  state,  though  exposed  for 
many  hours. 

The  specimens  of  platina  were  in  diflerent  states  of 
approach  to  a  metallic  form. 

Copper  did  not  lose  any  of  its  weight  after  an  exposure 
of  three  minutes. 

Iron  steel  shear  melted  first  at  the  part  in  contact  with 
the  charcoal,  while  the  other  part  exposed  to  the  focus 
was  unfused. 

Iron  scoria  melted  in  much  less  time  than  the  turnings 
of  iron. 

Calx  of  iron  from  vitriolic  acid,  precipitated  by  mild 
fixed  alkali,  weighed  5  grains  before  exposure,  and  5^ 
after  it. 

The  remains  of  regulus  of  zinc,  after  it  had  melted 
and  was  nearly  evaporated,  were  magnetic. 

Regulus  of  cobalt  was  completely  evaporated  in  5"". 

Regulus  of  Bismuth,  exposed  in  charcoal,  was  nearly 
evaporated  : — in  black  lead  it  began  to  melt  in  2",  and 
was  soon  after  completely  fused  :  Iron,  on  exposure  of 
ISO",  lost  only  half  a  grain  ;  when  placed  on  bone  ash,  it 
fused  in  3". 

Regulus  of  antimony,  33  grains,  on  charcoal,  were  fus- 
ed in  3",  and  1 1  grains  only  remained  after  195". 

Fine  kearsh  from  the  cannon  foundery  evaporated  very 
fast  during  120",  and  30"  afterwards  the  remainder  flow- 
ed in  globules,  which  were  attracted  by  the  magnet  when 
cold. 

Crystal  pebble  of  North  America,  five  grains,  con- 
tracted in  15",  were  perfectly  glazed  in  135",  ebullesced 
in  150",  and  became  of  a  slate  colour,  and  semitranspa- 
rent. 

Agate,  oriental  flint,  cornelian,  and  jasper,  were  ren- 
dered externally  of  a  glossy  form. 

Garnet,  placed  upon  black  lead  fused  in  120".  It  be- 
came of  a  daiker  hue,  lost  one-fourth  of  a  grain,  and  was 
attracted  by  the  magnet.  Ten  cut  garnets  from  a  bracelet 
lun  into  one  another  in  a  few  seconds. 

Mr  Wedgewood's  pyrometrical  clay  run  into  a  white 
enamel  in  a  few  secrmds.  Other  seven  kinds  of  clay  sent 
by  that  gentleman  were  vitrified. 


Cadet  .-ind  Brisson,  in  the  course  of  their  experiments,  were  led  to  the  discovery  of  achromatic  fluid  object-glasses,  a  discovery 
which  has  hiihoiio  been  referred  to  a  much  later  date.  This  discovery  is  mo.st  distinctly  contained  in  the  following  passage. — 
"  Commc  la  terrchinihe  cause  un  dispersion  de  rayons  asscz  differcnte  de  celle  que  cause  le  verre,  comme  nous,  nous  en  sommes 
assur<;s  p.ir  I'experic  nee,  no  pourroit  on  pas  faii'e  des  objcctifs  dans  Icsquels,  pour  Its  rcndro  achromatiques,  on  fcroit  usage  de  cette 
rcsine,  a  la  place  du  flint-glass,  matiere  si  difficile  a  se  procurer  d'une  densite  uniforme,  et  sans  delants,  surtout  en  grands  moiceax, 
mais  le  devtioppcment  de  celtc  idee  nous  mcncroit  trop  loin,  ot  nc  fait  in?  nartic  df  noire  suiet  actnel  1"  Jileni.  .icaJ.  Par.  1777, 
page  551  '^  '      '  ' 
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Limestone  was  somciimcs  viliiiicd  and  so)iicUnic» 
agglutinulctl.  A  j^loljulc  IVorn  out  of  the  siiccimcns  flew 
into  atliousaiul  pieces  when  put  into  the  mouth. 

Stahictites  zculilhus  spatobus,  nine  grains,  took  a  (jlo- 
l)ular  form  in  6u".  Tlie  ,u;lohule  began  to  become  clear 
in  14b".  It  became  jjerlectly  transparent  in  155"  When 
cold,  its  transparency  diminished,  and  it  assumed  a  beau- 
tiful red  colour. 

Lavas  and  other  volcanic  products  likewise  yielded  to 
the  power  of  this  lens. 

In  the  year  1B02,  Sir  Josepli  Banks,  Ur  Crawford,  and 
some  other  memljers  of  the  Koyal  Society,  were  present 
at  an  experiment  for  concentrating  the  lunar  rays  ;  but 
though  the  most  sensible  thermonieters  were  applied,  it 
was  rather  thought  that  there  was  a  diminulioii  tlian  an 
increase  of  heal. 

It  was  not  to  be  expected  that  this  powerful  lens,  which 
cost  such  a  large  sum  of  money,  could  have  been  retain- 
ed in  the  hands  of  Mr  Parker.  That  ingenious  artist  was 
naturally  desirous  to  indemnify  himself  for  the  expense 
of  its  construction.  A  subscription  was  therefore  opened 
fvr  purchasing  the  lens,  as  a  natioiral  instrument ;  but,  to 
the  disgrace  of  our  country,  this  subscription  completely 
failed,  and  Mr  Parker  was  induced  to  sell  it  to  Captain 
Mackijitosh,  who  accompanied  Lord  Macartney  to  China. 
This  valuable  instrument  was  left  at  Pekin,  where  it  rc- 
Tiiains,  a  monument  of  Chinese  ignorance,  and  British 
parsimony. 

From  the  history  which  we  have  now  given  of  dioptric 
burning  instruments,  it  evidently  appears,  that  in  every 
construction  which  has  yet  been  proposed,  a  limit  is  ne- 
cessarily put  to  the  magnitude,  and  consetiuently  to  the 
power  of  burning  lenses.  The  extreme  difficulty  of  pro- 
curing glass  proper  for  a  large  solid  lens  ;  the  trouble 
and  expence  of  casting  it  into  a  lenticulai'  form  without 
faults  and  impurities  ;  the  great  increase  of  central  thick- 
ness which  becomes  necessary  by  increasing  the  diame- 
ter of  the  lens  ;  the  enormous  obstruction  which  is  thus 
opposed  to  the  transmission  of  the  solar  rays  ;  and  the 
augmented  aberration  which  dissipates  the  rays  at  the 
focal  point ;  are  almost  insuperable  obstacles  to  the 
construction  of  a  solid  lens  of  a  size  larger  than  that  of 
Mr  Parker. 

Biiflbn,  indeed,  has  very  ingeniously  removed  one  of 
these  difticultics,  by  his  proposal  to  construct  the  lenses 
of  three  concentric  zones.  The  quantity  of  glass  is  ob- 
viously diminished  by  this  contrivance,  and  the  ob- 
struction of  the  rays  in  passing  througli  the  central  por- 
tions of  the  lens  is  greatly  lessened  ;  but  the  outer  cir- 
cular zone  must  still  contain  as  much  glass  as  the  cor- 
responding zone  in  the  solid  lens,  asd  must  be  nearly  as 
diflicult  to  cast  and  grind  as  if  it  formed  a  part  of  the 
whole  lens. 

In  order  to  remove  these  evils,  and  at  the  same  lime 
to  diminish  the  expence  and  simplify  the  construction  of 
dioptric  burning  instruments,  the  following  construction 
has  been  proposed  by  Dr  Brewster.  If  it  be  required, 
for  exaniple,  to  construct  a  burning  lens  4  feet  in  dia- 
meter, it  should  be  composed  of  diftercnt  pieces,  as  re- 
presented in  Plate  CVI.  Fig.  2,  where  ABCD  is  a  lens 
of  flint  glass,  18  inches  in  diameter.  This  lens  is  sur- 
rounded by  several  segments,  AGID,  AGEB,  BELC, 
CLID,  ground  in  the  same  tool  with  ABCD,  but  so 
formed  with  respect  to  their  thickness  at  AB  and  GE, 


&.C.  that  they  may  exactly  resemble  liic  corresponding 
poitions  of  a  solid  lens.  These  different  thicknesses  can 
be  easily  calculated,  and  there  is  no  difliculty  in  giving 
the  s'-gments  their  proper  form.  This  zone,  conbisting 
of  se|)arale  se^'ments,  is  again  suriounded  with  other 
segments,  fJNOl-,  lOEP,  PEMQ,  QMLK,  RLKS, 
SKIT,  Tlli\',  N'ilGX,  each  of  which  is  six  inches  broad 
in  the  direction  of  the  radius.  The  section  of  this  lens 
is  represented  in  Fig.  3.  where  DE  is  the  central  por- 
tion, DCn,  \i,<j  V  the  second  zone,  and  CA  m,  FB/i  the 
external  zone.  One  of  the  segments  is  shewn  separately 
in  Fig.  4.  By  this  combination  of  segments,  a  lens  four 
feet  in  diameter  will  be  formed,  and  will  obviously  pos- 
sess the  same  properties  as  if  it  consisted  of  solid  glass. 
The  advantages  of  this  construction  may  be  very  shortly 
enumerated. 

1.  The  difTirulty  of  i)rocuring  a  mass  of  flint  glass 
proper  for  a  solid  lens,  is  in  this  construction  ctjmplctcly 
removed. 

2.  If  impurities  exist  in  the  glass  of  any  of  the  spheri- 
cal segments,  or  if  an  accident  happens  to  any  of  them, 
it  can  be  easily  replaced  at  a  very  trifling  expence.  Hence 
the  spherical  segments  may  be  made  of  glass  much  more 
pure  and  free  from  Haws  and  veins  than  the  correspond- 
ing ponions  of  a  solid  lens. 

3  I>om  the  spherical  aberration  of  a  convex  lens,  the 
focus  of  the  outer  portion  is  nearer  the  lens  than  the  fo- 
cus of  the  central  parts,  and  therefore  the  solar  light  is 
not  concentrated  in  the  same  point  of  the  axis.  This  evil 
may,  in  a  great  measure,  be  removed  in  the  present  con- 
struction, by  placing  the  different  zones  in  such  a  man- 
ner that  their  foci  may  coincide.* 

4.  A  lens  of  this  construction  may  be  formed  by  de- 
grees, according  to  the  convenience  and  means  of  tli€ 
artist.  One  zone,  or  even  one  segment,  may  be  added 
after  another,  and  at  every  step  the  instrument  may  be 
used  as  if  it  were  complete.  Thus  in  Fig.  2.  the  seg- 
ment NVt;  n  may  be  added  to  the  lens  without  the  rest 
of  the  zone  to  which  it  belongs,  and  it  will  contribute, 
in  the  proportion  of  its  area,  to  increase  the  general  ef- 
fect. 

5.  If  it  should  be  thought  advisable  to  grind  the  seg- 
ments separately,  or  two  by  two,  a  much  smaller  tool 
will  be  necessary  than  if  they  formed  one  continuous  lens. 
But  if  it  should  be  reckoned  more  accurate  to  grind 
each  zone  by  itself,  then  the  vaiious  segments  may  be 
easily  held  together  by  a  firm  cement. 

6.  Each  zone  may  have  a  dilTcrcnt  focal  length,  and 
may  therefore  be  placed  at  different  distances  from  the 
focal  point,  if  it  is  thought  proper. 

In  the  construction  of  burning  lenses,  whether  they 
consist  of  one  solid  piece  or  of  a  number  of  zones  and 
segments,  a  limit  is  necessarily  put  to  their  magnitude. 
As  we  increase  the  diameter  of  these  lenses,  the  surface 
of  the  outer  zone  has  a  more  oblique  position  towards 
the  incident  rays,  and,  consequently,  a  greater  number 
of  them  arc  reflected  from  that  surface.  When  this  ob- 
liquity amounts  to  47°  or  48",  the  whole  of  the  incident 
li:_;ht  is  reflected,  and,  therefore,  a  zone  of  this  obliquity 
becomes  totally  useless.  The  diameter  of  burning  lenses 
can  never  exceed  the  chord  of  an  arch  of  47°  or  48°  of 
the  sphere  to  which  it  has  been  ground  ;  and  when  the 
diameter  approaches  to  this  limit,  the  outer  zone  contri- 
butes very  little  to  the  general  effect.     In  order  to  sur- 


•  The  burning  focus  lies  a  Ktlle  beyond  the  red  rays,  and  therefore  at  a  greater  distance  from  the  lens  than  the  lumiaous  ftJcus. 


64 


BURNING  INSTRUMENTS. 


mount  tliis  difficulty,  we  must  have  recourse  to  Cata- 
dioptric  •  Instruments. 

OS    CATADIOPTRIC    BURNING    INSTRUMENTS. 

In  order  to  construct  a  burning  instrument  whicli  shall 
in  a  great  measure,  be  unlimited  ui  its  power,  we  must 
combine  the  prmciples  both  of  reflection  and  refraction. 
We  are  not  aware  that  any  instrument  of  this  kind  has 
ever  been  proposed ;  and  we  are  the  more  surprised  at 
this,  as  the  proper  combination  of  lenses  and  mirrors 
must  naturally  suggest  itself  to  any  one  who  considers 
the  limits  which  are  set  to  the  construction  of  single 
lenses,  and  the  disadvantages  eithei-  of  a  theoretical  or 
a  practical  nature,  to  wdiich  they  are  liable. 

This  instrument,  which  has  been  proposed  by  Dr 
Brewster,  and  which  may  be  properly  called  a  burning 
sphere,  from  the  arrangement  of  the  lenses,  is  repre- 
sented in  Plate  CVI.  Fig.  5.  which  is  merely  a  section 
of  the  sphere,  and  represents  only  five  of  the  lenses,  and 
four  of  the  mirrors.  The  lenses  A,  B,  C,  D,  E,  which 
maybe  of  any  diameter  and  focal  length,  are  so  placed 
in  the  spherical  surface  AMN,  that  their  principal  foci 
exactly  comcide  in  the  point  F.  If  any  of  the  lenses 
have  a  different  focal  length  fiom  the  rest,  the  coinci- 
dence of  its  focus  with  that  of  the  other  may  be  easily 
effected  by  varying  its  distance  from  F.  The  whole  sphe- 
rical surface,  whose  section  is  AMN,  except  a  small 
opening  for  admitting  the  object  to  be  fused,  may  be  co- 
vered with  lenses,  having  all  their  foci  coincident  at  F  ; 
though  it  will,  perhaps,  be  more  convenient  to  have  the 
posterior  part  MN  without  lenses,  and  occupied  by  a 
mirror  of  nearly  the  same  radius  FA  as  the  sphere.  The 
object  of  this  mirror  is  to  throw  back  upon  the  object  at 
F  the  light  that  passes  by  it,  without  producuig  any  ef- 
fect. Each  of  the  lenses,  except  the  lens  A,  is  furnish- 
ed with  a  plane  glass  mirror,  which  may  be  either  fixed 
to  the  general  frame  of  the  sphere,  or  placed  upon  a  se- 
parate stand.  When  this  combination  is  completed,  the 
sphere  is  exposed  to  the  sun,  so  that  its  rays  may  fall  at 
right  angles  upon  the  lens  A,  which  will,  of  course, 
concentrate  them  at  F,  and  produce  a  pretty  intense 
heat.  The  plane  mirror  PQ,  when  properly  adjusted, 
will  reflect  the  sun's  light  perpendicularly  upon  the  lens 

B,  by  which  it  will  be  refracted  accurately  to  the  focus 
F,  and  produce  a  degree  of  heat  fully  one  half  of  what 
was  produced  by  the  direct  refracted  rays  of  the  sun 
through  the  lens  A.  A  simihir  effect  will  bo  produced 
by  the   minor  RS  and  lens  D,   the  mirror  TU  and  lens 

C,  the  mirror  VW  and  lens  E,  and  by  all  the  other  mir- 
rors and  lenses  which  arc  not  seen  in  the  section.  The 
effect  may  be  still  farther  increased  by  the  addition  of  a 
large  lens  at  XX.  As  the  angle  which  the  surface  of 
each  miiTor  forms  with  the  axis  of  its  corresponding  lens 
is  a  constant  quantity,  the  mirrors  maybe  all  fixed  to  the 
general  frame  of  the  sphere,  and  therefore  the  only  ad- 
justment which  the  instrument  will  require,  is  to  keep 
the  axis  of  the  lens  A  parallel  to  the  direction  of  the  so- 
lar rays. 

In  order  to  estimate  the  advantages  of  this  construc- 
tion, let  us  compare  its  effects  with  tliose  of  a  solid  lens, 
which  exposes  the  same  area  of  glass  to  the  incident 
rays. 

1.  In  the  burning  sphere,  almost  the  only  diminution 
of  light  is  that  which  arises  from  reflection  by  the  plane 
mirrors,  and  which  may  be  estimated  pretty  accurately 


at  one   half  of  the   incident   light ;  but  this  loss  can  bs 
amply  compensated  by  adding  a  few  more  lenses. 

2.  In  the  solid  lens,  a  great  diminution  of  light  arise* 
from  the  thickness  of  the  central  portions,  and  from  the 
obliquity  of  the  parts  at  the  circumference  ;  wiiich,  wc 
conceive,  will  be  fully  equal  to  the  light  lost  by  reflec- 
tion in  the  burning  sphere. 

3.  In  the  burning  sphere,  the  lenses  may  be  obtained 
of  much  purer  glass  than  can  be  got  for  a  solid  lens  ;  and 
therefore,  cateris  /ia7ibus,  they  will  transmit  more  light. 

4.  Owing  to  the  small  size  of  each  lens  in  the  burning 
sphere,  the  diminution  of  effect  arising  both  from  sphe- 
rical aberration  and  from  the  aberration  of  colour,  will  be 
very  much  less  than  in  the  solid  lens. 

5.  In  the  burning  sphere,  the  effect  is  greatly  increas- 
ed, in  consef|uence  of  the  shortness  of  the  focal  length  of 
each  lens,  and  the  greater  concentration  of  the  incident 
light. 

6.  In  the  burning  sphere,  all  kinds  of  lenses  may  b© 
coinbined.  They  may  be  made  of  any  kind  of  glass,  of 
any  diameter,  and  of  any  focal  length ;  and  the  lenses 
belonging  to  different  individuals  may  be  combined  for 
any  occasional  experiment,  in  which  a  great  intensity  of 
heat  is  requisite. 

In  the  application  of  the  preceding  principle  to  a  por- 
table instrument,  the  different  mirrors  may  be  all  ce- 
mented together,  so  as  to  form  the  frustrum  of  a  pyra- 
mid, having  as  many  planes  as  there  are  lenses  sur- 
rounding the  central  lens.  A  section  of  this  pyramid  is 
shown  in  Plate  CVI.  Fig.  6.,  and  a  plan  of  it  in  Fig.  7. 
Each  plane  glass  which  composes  the  pyramidal  mirror 
is  so  placed  as  to  reflect  the  uiciilent  rays  upon  the  lens 
B  or  C  which  is  adjacent  to  it ;  while  the  central  lens  A 
converges  to  tlie  same  focus  as  the  rest,  the  direct  light 
of  the  sun  which  traverses  the  axis  of  the  pyramid.  Thus 
in  the  plan,  Fig.  7.,  the  direct  light  of  the  sun  falling 
upon  the  lens  A,  is  refracted  to  the  focus  <p,  in  Fig.  6. ; 
the  light  which  falls  upon  the  mirror  B,  is  reflected  per- 
pendicularly upon  the  lens  b,  which  refracts  it  to  the 
same  focus  <J> ;  the  light  which  falls  on  the  mirror  C,  is 
reflected  upon  the  lens  c,  and  so  on  with  the  rest ;  so 
that  a  whole  column  of  rays,  nearly  equal  in  magnitude 
to  the  polygonal  surface  BCDEFG,  Fig.  7.,  is  conccn* 
trated  to  one  point  <p.  Instead  of  the  glass  mirrors,  a 
conical  frustrum  of  tin  or  of  silvered  copper  might  be 
advantageously  employed. 

For  farther  information  upon  burning  instruments,  see 
Wolfii  O/iera  Mathcmatica,  torn.  ii.  p.  165 — 167.  Tra- 
berus,  In  A'crvo  Ojitic.  lib.  ii.  cap.  12.  prop.  5.  cor.  1. 
Vilette,  yo!ir;!a/ r/fs  Saltan*,  1666,  p.  125,  Isted.  p.  74, 
2d  ed.  Ibid,  1679,  p.  284.  Ph\l.  Trans.  No.  6.  p.  95. 
Do.  No.  33.  p.  631.  Do.  No.  40.  p.  795.  Do.  1719. 
vol.  . XXX.  No.  360.  p.  976.  Tschirnhauscn,  P/ii/.  /"raw*, 
vol.  xvi.  168",  No  188,  p.  352;  and  .'ict.  Eriidit.  1087, 
Jan.  p.  5  2.  Hoesen,  Phil.  Trans  1768,  vol.  lix.  p.  4. 
La  fiarouste,  Mem.  .4cad.  torn.  i.  p.  276.  Buffon,  Sufi- 
pkment  a  Histoirc  Miturclic,  torn.  ii.  8vo.  Par.  1 774.  Six- 
icme  Alemoirei  p.  181 — 309.  Dutens  Du  Miroir  Ardent 
d^Jrc/iimede,  Paris,  1755.  A  Descri/ilion  of  the  great 
Burning  Glass  made  btj  M.  Vilette  and  his  tivo  Sons,  born 
at  Lyons,  loifh  some  Remarks  u/ion  the  stir/irising  and 
wonderful  Effects  thereof,  London,  1719.  See  also  Mc/n. 
Acad.  1747.  Zcilier,  J\'ov.  Com.  Pctro/t.  torn.  vii.  1758, 
1759,  p.  2i7.  Richman,  Nov.  Com.  Petrofi.  vol.  iii.  p. 
340.  'iii>Wx,  Mem.  Acad.  Par.  1757,  p.  896.  Kircher's 
Ars  Magna  Lucis  ct   Umbrx,  p.  772.  Courtivron,  3/<rm, 
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.4cad.  Par.  \7a7,  p.  C59.  Trudainc,  Mem.  .4c<i(l.  Par. 
177 i;  p.  62.  Journal  Jincyclo/ii-ilif/uc,  I5tli  Scpl.  1777. 
Cadtt  and  IJiissoii,  Afeni.  Acad.  Par.  1777,  p.  511.  Uu- 
puy's  Alnn.  Acad.  IiiKcrifil.  1777.     (/3) 

hURNI.I^Y,  a  iiKirkcl  town  in  Liiucushirc,  stands  on  a 
peninsula,  I'ornKtd  by  tlie  rivers  Colder  and  Brown,  213 
N.  of  London,  and  at  a  small  distance  from  the  Leeds 
and  Liverpool  Canal.  Some  considerable  manufactories 
of  linen  and  cotton  arc  established  on  the  adjacent  rivers  ; 
and  the  vicinity  al)Ounds  with  excellent  pit-coal  and 
quarries  of  free-stone,  Hags  and  slate.  It  has  a  liand- 
some  chapel  of  case,  and  two  dissenting  mecting-liouses. 
Tlicrc  arc  five  anmial  fairs  held  in  Burnley,  and  a  week- 
ly market  on  Monday.  Number  of  houses  682,  inhabi- 
tants 3305,  of  whom  940  arc  employed  in  trade  and  ma- 
nufactures.    (//) 

BURNS,  RoiiEUT,  a  distinguished  Scottish  poet,  was 
born   on  the    'iath   of   January    1759,  in  a  small  house 
about  two  miles  from  tlic  town  of  Ayr,  and  witliin  a  few 
hundred    yards   from    "  Altoway's  auld  haunted    kirk," 
which  the    poet   has  rendered   so   famous    in    his    Tarn 
"o'Shantcr.     His  fatlicrwas  a  small  farmer  and  gardener, 
and  overseer  to  Mr  Ferguson  of  Dunholm.     Burns  was 
sent,  in  his  sixth  year,  to  a  school  at  Alloway  Mill,  about 
a  mile  distant ;  but  was  soon  after  placed  under  a  young 
schoolmaster  of  tlu:  name  of  Murdoch,  whom  bis  father, 
poor  as  he  was,  engaged,  in  conjunction  with  some  neigh- 
bours, to  instruct  their  families,  and  live  at  their  houses 
in  rotation.     This  teacher  seems  to  liavc  had  an  amiable 
ambition  to  cultivate  the  talents  of  his  pupil,  though  he 
had  little  anticipation  of  his  fame  :  he  taught  him  Eng- 
lish grammar,  a  circumstance  of  great  importance  to 
Burns,  in  facilitating  his  correspondence  and  conversa- 
tion with  persons  of  superior  education  at  a  subsequent 
period  of  his  life.     In    1767,  Burn's  father   quitted  the 
birth  place  of  our  poet,  and  took  a  farm  at  Mount  Oli- 
phant,  a  change  of  residence  which  made  his  attendance 
at  Murdoch's  school  more  irregular ;  and  at  the  end  of 
two  years  and  a  half  from  the  commencement  of  his  tui- 
tion, Murdoch  quitted  the  place  for  a  diflerent  appoint- 
ment.    Burns  was  thus  left  with  no  other  instructor  than 
his  father,  at  the  farm  of  Mount  Oliphant ;  but  the  ve- 
nerable rustic  seems  to  have  done  all  that  lay  in  himself 
for  the  education  of  his  family.     He  taught  them  arith- 
metic by  their  solitary  evening  candle,  and  borrowed  for 
them  some  useful  books,  such  as  Salmon's  Geografthical 
Grammar,    Dcrham's  Physico    and    Astrotheologij,   and 
Ray's  JVmlom  of  God  in  the   Creation.     He  was   also  a 
subscriber  to  Stackhouse's  History  of  the  Bible.     What- 
ever interests  us  in  the  Bible,  (and  there  isnotliing  which 
.  interests  a  young  and  curious  mind  so  much  as  elucida- 
tions of  its  histoiy,)  is,  independant  of  all  influence  on 
■morals— a  most  valuable  guide  to  good  taste.     In  trac- 
ing the  education  of  Burns,  (an  education  interesting, 
because  it  is  scanty,)  this  early  direction  of  his  mind  to 
the  sacred  writings  is  a  prominent  circumstance. 

About  the  age  of  13,  he  was  sent  for  a  week  at  a  time, 
alternately  with  his  brother,  to  the  parish  school  of  Dal- 
rymple,  during  a  summer's  quarter,  to  improve  his 
hand -writing.  The  following  summer,  as  his  faithful 
friend  Murdoch  had  been  appointed  to  the  English 
school  at  Ayr,  he  was  boarded  with  him  for  three  weeks, 
to  revise  his  Englisii  grammar,  and  to  acquire  a  little 
French.  Wonderful  it  is,  that,  during  a  fortnight's  in- 
structions in  the  latter  language,  he  was  enabled  to  trans- 


lute  it  in  prose.  This  seems  to  havi:  been  all  his  ac- 
complishment in  French  ;  yet  it  is  the  only  instance  ol 
his  manly  and  modest  nature  being  betrayed  into  vanity, 
liiat  he  pirjued  himself  so  much  u])on  it,  as  to  afl'ect 
I'rench  phrases,  when  broad  Scotch  would  have  served 
him  better.  He  even  sometimes  tried  to  speak  it.  On 
one  occasion,  when  he  callerl  in  Edinbuigh  at  the  house 
of  an  accomplished  friend,  a  lady  who  had  been  educated 
in  I'rance,  he  found  her  conversing  with  a  French  lady, 
to  whom  lie  was  introduced.  The  French  woman  un- 
derstood English  ;  but  Burns  must  try  his  powers.  His 
first  sentence  was  intended  to  compliment  the  lady  on 
her  apparent  elot|uencc  in  conversation  ;  but  by  mistak- 
ing some  idiom,  he  made  the  lady  understand,  that 
she  was  too  fond  of  hearing  herself  speak.  The  French 
woman,  highly  incensed,  replied,  that  there  were  more 
instances  of  vain  poets  than  of  talkative  women ;  and 
Burns  was  obliged  to  use  his  own  language  in  appeas- 
ing her. 

He  made  a  slight  attempt  to  learn  Latin,  but  did  not 
persevere.  Upon  the  whole,  the  instructions  already 
mentioned,  with  a  quarter's  attendance,  at  the  age  of  19, 
in  geometiy  and  surveying,  and  a  few  lessons  at  a  coun- 
try dancing  school,  form  tlie  history  of  Bunis's  education. 
From  the  books  which  he  read  during  that  period,  he 
had  imbibed  a  smattering  of  history  and  philosophy  ; 
but  till  the  time  of  his  becoming  an  author,  his  brother 
assures  us,  that  he  was  imperfectly,  or  not  at  all  acquaint- 
ed with  our  most  eminent  English  authors.  We  have' 
been  thus  minute  in  noticing  the  history  of  our  poet's 
mind,  because  his  education  has  been  sometimes  as  much 
over-rated  as  under-rated.  It  has  been  said  to  be  equal 
to  that  of  Shakespeare.*  If  the  education  of  a  poet 
means  that  reading  which  shall  best  inspire  a  poet,  we 
beg  to  say,  w  ith  deference  to  the  high  authority  which 
we  contradict,  that  his  reading  must  have  been  infinitely- 
inferior  to  that  of  Shakespeare.  The  great  ancient  poet 
lived  in  an  age  overflowing  with  chivalrous  and  romantic 
books,  the  richest  food  for  the  imagination  ;  in  an  age, 
too,  when  translations  were  sought  with  more  avidity  ; 
translations  which  Shakespeare  must  have  perused  in- 
cessantly, from  his  business  of  v.riting  for  the  stage. 

But  the  youth  of  Bums  was  depressed  by  circum- 
stances still  more  dispiriting  than  want  of  education.  His 
father  was  unfortunate  on  the  farm  of  Mount  Oliphant. 
The  family  lived  in  a  state  of  toil  and  poverty  ;  for  seve- 
ral years,  butcher's  meat  v.as  a  stranger  in  their  house, 
and  Robert,  who  was  the  eldest,  threshed  in  the  bam  at 
13  years  of  age,  and  at  15  was  the  principal  labourer  on 
the  farm.  To  this  scanty  diet,  and  exhaustion  of  strength, 
aggravated  by  the  prospect  of  still  deeper  family  dis- 
tress from  the  declining  health  of  his  fatlier,  his  brother 
ascribes  the  melancholy  and  nervousness  which  fixed  on 
his  constitution,  and  eventually  drove  him  to  baneful  re- 
liefs. "  This  kind  of  life  (he  says,)  the  cheerless  gloom 
of  a  hermit,  and  the  unceasing  moil  of  a  galley  slave, 
brought  me  to  my  1 6th  year,  a  little  before  wliich  pe- 
riod I  first  committed  the  ^vnoi  rhyming."  The  object 
of  his  first  attachment  was  Mary  Campbell,  a  simple 
Highland  girl,  his  fellow-reaper  in  the  same  field.  He 
was  separated  from  this  early  idol  of  his  attachment  by 
the  poverty  of  circumstances,  which  did  not  allow  to 
either  of  them  a  choice  of  residence,  or  an  opportunity  of 
meeting  after  separation.  His  heart  was  not  so  tenacious 
of  attachment  as  that  of  Petrarch,  (though  his  poetry 


Vol  V.     P.ART  I. 


Edinburgh  Jteviev)  ofSurm's  Reliqutt,  edited  by  Mr  Cromek. 


I 


66 


BURNS. 


speaks  a  more  sincere  language,)  and  we  find  him  chang- 
ing its  object  of  idolatry  several  limes  before  his  mar- 
riage. But  if  he  was  too  honest  to  boast  of  unvaried  fi- 
delity, he  was  too  faithful  to  his  first  love  to  hear  of  the 
death  of  Mary,  without  the  sincerest  agitation.  He  was 
a  married  man  when  he  received  the  news.  He  entreat- 
ed his  wife  Jane  to  sing  to  him  all  the  tenderest  airs, 
which  she  knew  had  power  to  solace  his  spirits  in  a  state 
of  emotion  ;  after  which,  he  withdrew  himself,  and  for 
several  hours  gave  way  to  a  flood  of  tears,  and  the  deep- 
est paroxysms  of  grief.  After  he  was  calmed,  he  wrote 
his  Address  to  Mary  in  Heaven,  a  most  exquisite  ef- 
fusion. 

His  father  removed  from  Mount  Oliphant  to  a  neigh- 
bouring farm,  called  Lochlea,  and  there  Burns  continu- 
ed from  his  ITth  to  his  24th  year.  In  his  23d  year,  he 
attempted  to  settle  himself  in  business  as  a  flax-dresser 
in  tiie  neighbouring  town  of  Irwin ;  but  his  shop  took 
fire  one  unhappy  evening,  when  he  was  celebrating  the 
welcome  of  the  new  year  with  a  carousal,  his  stock  was 
consumed,  and  he  was  not  so  fond  of  the  trade  as  to  at- 
tempt obtaining  credit  for  a  new  adventure.  His  father 
died  soon  after,  and  his  all  went  to  his  creditors  ;  but 
the  family  contrived  to  collect  some  money  among  them- 
selves, and  entered  on  the  neighbouring  farm  of  Moss- 
giel.  Robert  now  said  to  himself,  "  Come  go  too,  I  will 
be  wise  ;"  he  read  farming  books,  calculated  crops,  and 
attended  markets  ;  but  neither  this  purposed  wisdom  of 
the  poet,  nor  the  steady  sagacity  of  his  brother  Gilbert, 
could  avert  misfortunes.  The  soil  of  their  farm  was  un- 
improvable, and  a  succession  of  bad  crops  obliged  them 
to  abandon  it,  with  great  loss  of  stock,  at  the  end  of  four 
years.  During  this  period.  Burns  had  become  known  in 
the  neighbourhood  as  a  maker  of  rhymes.  A  satire  on 
the  Calvinistical  clergymen  of  the  place  had  met  with 
applause,  not  only  from  the  laity,  but  from  a  certain  des- 
cription of  the  clergy,  who  relished  humour.  Holij  IVil. 
lie's  Prayer  next  made  its  appearance,  and  alarmed  the 
kirk-session  so  much,  that  they  held  several  meetings  to 
consult  on  taking  vengeance  on  the  author.  "  Unluckily 
for  me  (says  the  poet,)  my  wanderings  led  ine  on  ano- 
ther side,  within  point  blank  shot  of  their  heaviest  me- 
tal." He  alludes  to  the  church  censure,  which  he  was 
obliged  to  undergo  for  his  connexion  with  Jane  Armour, 
afterwards  his  wife, — a  connexion  which  could  no  longer 
be  concealed  at  the  time,  when  he  was  forced  to  quit  his 
farm,  and  had  resolved  to  push  his  fortunes  on  the  other 
side  of  the  Atlantic.  For  want  of  money  to  procure  his 
passage  to  Jamaica,  he  had  thoug'.it  of  indenting  himself 
as  a  servant.  From  this  necessity  he  was  extricated,  by 
publishing  his  Poems  at  Kilmarnock  :  he  reaped  from 
them  a  temporaiy  supply,  but  not  suflicient  for  the  pre- 
sent to  set  aside  his  thoughts  of  emigration.  In  the 
mean  time,  his  pride  and  affections  were  wounded  al- 
most to  distraction,  by  the  conse(|uences  of  his  amour. 
He  loved  the  partner  of  his  disgrace  very  tenderly,  and, 
as  all  the  atonemciit  he  rould  offer  to  her,  made  a  private 
marriage  with  her.  But  bis  affairs  being  still  in  a  hope- 
less state,  he  could  form  no  other  arrangement,  than  that 
he  should  leave  her  behind  him  at  her  father's,  a  sub- 
stantial farmer,  proposing,  whilst  he  ptislied  his  fortune 
in  Jamaica,  that  they  s.'iould  trust  to  belter  circumstances 
for  tiicir  re-union.  Tiic  parents  of  Jane  were,  however, 
more  sensible  to  the  misfoilune  of  her  having  a  husband 
so  far  removed,  than  to  the  disvjraceof  her  having  chil- 
dren witliout  the  name  of  a  wife,  and  ])ersuaded  her  to 
renounce  the   marriage,    which  was  infuraial.     Buins, 


though  he  sufficiently  proved  his  honour,  by  marrying 
her  in  his  prosperity,  consented  that  she  should  renounce 
him  in  his  adversity.  But,  amidst  the  distraction  and 
gloom  of  his  prospects,  the  fame  of  his  poems  had  made 
a  rapid  progress.  A  letter  from  Dr  Blacklock  induced 
him  to  repair  immediately  to  Edinburgh,,  after  his  chest 
was  on  the  road  to  the  port  from  which  he  was  to  sail, 
and  after  he  had  composed  his  farewell  song  to  Caledo- 
nia. The  reception  which  he  met  with  in  his  native  ca- 
pital is  well  known,  as  the  impression  which  he  made  by 
the  uiteresting  powers  of  his  conversation  is  still  remem- 
bered by  many.  He  possessed,  with  all  his  practical 
folly  and  misconduct,  a  quick  and  almost  intuitive  power 
of  reading  human  character.  His  manners,  when  he 
came  to  Edinburgh,  are  thus  described  by  Professor 
Stewart :  "  They  were  then,  as  they  continued  ever  af- 
terwards, simple,  manly,  and  independent, — strongly  im- 
pressive of  conscious  genius  and  worth,  but  without  any 
thing  that  indicated  forwardness,  airogance,  or  vanity. 
The  attentions  which  he  received  in  Edinburgh  were 
such,  as  would  have  turned  any  head  but  his  own.  I 
cannot  say  that  I  perceived  any  unfavourable  effect 
which  they  left  upon  his  mind.  He  retained  the  same 
simplicity  of  manners  and  appearance,  which  struck  me 
so  forcibly  when  I  first  saw  him  in  the  country.  Fron\ 
his  conversation,  I  should  have  pronounced  him  to  be 
fitted  to  excel  in  whatever  walk  of  ambition  he  had  cho- 
sen to  exert  his  abilities." 

Among  the  first  encouragers  of  Burn's  genius  was 
the  Earl  of  Glencairn,  an  accomplished  and  highminded 
nobleman  ; — if  he  had  lived  longer,  and  if  his  power  had 
equalled  his  wishes,  Scotland  (as  his  biographer  re- 
marks) might  have  still  exulted  in  the  genius,  instead  of 
lamenting  the  early  fate  of  her  bard.  But  unhappily  at 
this  period,  Edinburgh  contained  an  uncommon  propor- 
tion of  men  of  considerable  talents,  but  devoted  to  social 
excesses.  Burns  was  as  much  beset,  by  the  importunity 
of  those  admirers  of  his  genius  to  share  his  society,  as 
impelled  by  the  vehemence  of  his  character  to  indulge  in 
their  orgies.  The  sudden  alteration  in  his  habits  of  life, 
operated  on  him  physically  as  well  as  morally.  The 
humble  fare  of  an  Ayrshire  peasant  he  had  exchanged 
for  the  luxuries  of  the  Scottish  metropolis ;  and  the  ef- 
fects of  this  change  on  his  constitution  could  not  be  in- 
considerable. He  saw  his  danger,  and  at  times  formed 
resolutions  to  guard  against  it ;  but  he  had  embarked 
on  the  tide  of  dissipation,  and  was  borne  along  its  stream. 

The  profits  of  a  new  edition  enabled  him,  in  the  year 
after  his  arrival  in  Edinburgh,  (1787,)  to  make  the  tour 
of  a  considerable  extent  of  Scotland.  He  visited  the 
tomb  of  Bruce,  and  knelt  at  it  with  characteristic  devo- 
tion. Unhappily  for  his  habits,  he  returned  to  Edin- 
burgh, and  spent  there  the  winter  of  1787 — 8.  His  vi- 
sit seems  to  have  been  without  any  serious  object,  and 
consumed  some  portion  of  his  capital,  which  would  have 
been  much  better  bestowed  on  stockhig  a  farm,  than  in 
renewing  his  rotmd  of  dissipation.  He  probably  looked, 
however,  to  some  permanent  provision  fiom  the  exten- 
sive ])atronage  which  he  nominally  enjoyed.  A  provi- 
sion, was,  indeed,  at  last  made  for  him  ;  but  it  was  a  mi- 
serable piovision, — the  place  of  an  exciseman,  an  office 
which  condemned  him  to  the  haunts  of  smugglers  and 
the  society  of  publicans.  Burns  humorously  expressed 
his  consolation  for  the  lowness  of  his  corps  and  comrades, 
by  coniparinjj;  it  to  the  encouragement  which  he  had 
heard  held  out  by  a  recruilinp;  Serjeant  to  some  young 
soldiers ;  "  Gentlcincii,  you  hare  enlisted   in  the  most 
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blackguard  corps  in  his  majesty's  bcrvjcc  ;  if  there  is  an 
honest  man  umonjjyoii,  lie  is  sure  to  nuikc  liis  Coitnin:  in 
the  regiment." 

He  now  took  a  farm  on  the  banks  of  llie  Nilh,  built 
hiniscira  house  witli  liis  own  hands,  and  settled  in  lon- 
jugal  union  with  his  Jane.  IJut  here  his  unhappy  dis- 
traction between  two  businesses,  and  the  journies  which 
he  was  obliged  to  take  in  his  profession  as  an  exciseman, 
had  so  bad  aneU'ect  on  his  farming  pursuits,  that,  at  the 
end  of  three  years  and  a  half,  he  found  it  convenient,  if  not 
necessary,  to  resign  the  one.  His  ollice  in  the  excise 
had  originally  produced  about  fifty  pounds  per  annum. 
Having  acquitted  himself  to  the  satisfaction  of  the  board, 
lie  was  appointed  to  a  new  district  in  Dumfriessiiire,  wortli 
about  seventy  pounds  per  annum  ;  and  he  settled  in  Dum- 
fries in  1791.  Hitherto,  although  addiclcd  to  excess  in 
com|)any,  Bums  had  abstained  from  the  habitual  use  of 
spirituous  liquors ;  but  in  Dumfries  new  temjitations 
presented  themselves  to  "  the  sin  that  so  easily  beset 
him."  His  life  was  embittered  also  by  the  political  per- 
secution (for  it  can  be  called  nothing  else,)  which  he  suf- 
fered for  expressing  the  independent  principles  of  a  friend 
to  liberty.  Information  of  some  unguarded  expressions, 
which  he  had  used  in  private  conversation,  was  sent  to 
the  board  of  excise,  and  he  was  prevented  from  being 
cast  out  of  bread  and  support,  only  by  the  interposition 
of  liis  steady  friend  Mr  Grahamc  of  Fintry. 

In  the  winter  of  1793,  his  constitution,  broken  by  cares, 
irregularities,  and  passions,  fell  into  premature  decline. 
The  sunnner  returned,  but  only  to  shine  on  his  sickness 
and  his  grave.  In  July  his  mind  wandered  into  delirium, 
unless  reused  by  conversation  ;  and  in  that  month  a  fever, 
on  the  fourth  day  of  its  continuance,  closed  his  life  and 
sufferings,  at  37  years  of  age. 

Burns  was,  in  his  person,  about  five  feet  ten  inches 
high,  of  a  form  that  indicated  strength  as  well  as  agility; 
lus  forehead  was  finely  raised,  indicating  extensive  ca- 
pacity ;  his  eyes  were  large,  dark,  fidl  of  ardour  and 
intelligence  ;  his  character,  though  marred  by  impru- 
dence, was  never  contaminated  by  duplicity  or  mean- 
ness. 

As  a  poet,  without  accomplishing  any  work  of  exten- 
sive or  complicated  design,  he  has  exhibited  all  the  va- 
viety  of  poetical  powers  which  can  enter  into  the  great- 
est works,  the  conduct  of  a  plan  only  excepted.     The 
English  reader  is  alive  to  the  force  and  feeling  of  many 
of  his  passages ;  but  the   Scottish  reader  perceives  also, 
that  he  is  as  nuich  a  master  of  the  ludicrous  and  fami- 
liar, as  of  the  strong   and  pathetic.     His  humour  in  de- 
lineating Scottish  character  and  manners,   unfortunately 
for  his  name,  depends  upon  a  language  which  is  fast  ex- 
piring ;  but  as  lung  as  it  remains  intelligible,  the  gaiety 
and  the  unsophisticated  charm  of  his  pictures  from  r\is- 
tic  life,  will  be  deeply  felt  by  his  countrymen,  and   will, 
in  all  probability,  be  studied  by  glossaries,  as  Chaucci's 
able  pictures  of  English  life  are  now  studied  by  the  En- 
glish scholar.     As  a  poet,  he  is  superior  in  force  to  Ram- 
say ;  his  humour  is  of  a  richer   vein  than  that  of  either 
Kauisay  or  Ferguson,  both  of  whom,  as  he  himself  in- 
forms us,  he   iiad  frequently  in  his  eye,  but  rather  \>itli 
a  view  to  kindle  at  their  flame  than  to  servile  imitation. 
Ferguson's  Farmer's  IngU,  which  may  be  considered  as 
a  Scottisi     pastoial,  was  certainly  the  architype  of  his 
Cotter's  Saturday  Xight.     The  picturesque  simplicity  of 
the  former  is  not  only  caught  by  lUirns,  but  it  is  eicv.tt- 
ed  by  touches  of  tejiderness   and   sublime   devotion  un- 
known to  Ferguson.     The  description  of  these  humble 


cottagers  forniitig  a  wider  circle  round  tlicir  hearth,  and 
uniting  in  the  worship  of  God,  is  a  piriiire.  as  Dr  Cur- 
1  ie  has  observed,  the  most  deeply  afleding  of  any  which 
the  rural  muse  has  ever  presented.  Such  poetry  (it  is 
well  added  by  the  same  critic,)  is  not  to  he  estimated 
by  the  degree  of  pleasure  it  bestows;  it  is  calculated 
far  beyond  any  other  human  means  to  give  permanence 
to  the  scenes  and  characters  it  so  exquisitely  describes. 

As  a  song  writer,  he  has  adapted  the  Scottish  melo- 
dies to  such  a|)propriate  words,  that  he  seems  more  like 
one  discovering  by  inspiiation  certain  thoughts  which 
had  lain  hid  in  the  tune,  than  like  a  writer  axlapting  his 
own  thoughts  to  the  music.  Sometimes  in  his  descrip- 
tive and  epistolary  poetry,  his  mirth  is  coarse,  but  he  is 
never  vulgar  (that  we  recollect)  in  his  songs;  even  in 
the  rustic  and  bacchanalian  strains.  His  love  songs  arr 
the  best.  In  comparing  the  different  faculties  of  hisminfl 
as  a  poet,  we  think  his  feeling  predominated  consider- 
ably beyond  his  fancy.  This  may  account  for  the  sim- 
plicity of  his  amatory  poetry,  in  the  language  of  which, 
fancy  is  always  a  dangerous  intruder.  Setting  aside  the 
now  forgotten  authors  of  ancient  ballads,  he  has  done 
more  for  ScoUish  song,  than  all  the  other  writers  in  our 
northern  dialect.  Crawfurd,  Skijincr,  Ross,  and  Fer- 
guson, are  names  not  to  be  put  in  the  most  distant  com- 
petition with  his.  Ramsay  was,  with  all  his  other  me- 
rits, an  indifferent  song  writer.  There  are  not  above 
half  a  dozen  songs  true  to  the  national  character  and 
dialect,  produced  within  the  last  century,  which  have 
the  exquisite  stamp  of  merit  sufficient  to  rank  with  his 
happiest  effusions.  Those  few  are  indeed  very  beauti- 
ful exceptions:  The  reader  will,  perhaps,  anticipate  that 
we  allude  to  the  "  Flowers  of  the  Forest,"  and  "  Auld 
Robin  Gray,"  as  the  most  striking  instances.  In  oiie 
species  of  song  he  had  no  predecessor:  we  mean  his 
war  songs  of  Ijruce  to  his  troops,  and  the  song  of  Death. 
In  these  he  has  risen  to  a  lyric  energy  to  which  the  pas- 
toral genius  of  our  music  does  not  follow  him. 

Dr  Currie  has  scarcely  left  any  thing  to  do  in  illus- 
trating the  merit  of  his  chief  poems  individually  ;  and  we 
owe  lio  small  degree  of  gratitude  to  the  memory  of  that 
good  and  great  inan,  for  so  fully  executing  the  trust  of  a 
critic  and  biographer  to  the  poet  of  Scotlaiid.  Holy 
Willie's  Prayer^  which  Dr  Currie  has  omitted,  is  inferior 
to  nothing  which  Burns  has  written  in  force  of  huiTiour ; 
and  his  Cantata  of  the  Beggars,  which  Dr  Currie  has 
likewise  omitted,  is  another  inimitable  picture  from  low 
life. 

We  trust,  as  Scotchmen,  we  shall  be  pardoned  for  dis- 
cussing at  such  length,  the  merits  of  a  poet  so  peculiar 
in  genius  and  circumstances.  It  is  not  that  we  under- 
rate the  living  or  the  future  generation,  when  we  say, 
that  "we  shall  not  look  upon  his  like  again."  Our  an- 
cient language  is  expiring,  and  with  Burns,  or  with  Mac- 
niel  at  least,  it  is  probable,  that  Scottish  poetry  will  also 
expire ;  we  dwell  therefoie  with  fondness  on  the  last 
voice  of  our  Doric  nmsc.  We  may  find  again  the  same 
genius  spring  from  a  cottage,  and  sufficiently  acquainted 
with  veritabie  life,  to  interest  us  in  whatever  belongs  to 
simplicity  and  rustic  nature  ;  but  we  shall  not  again  hear 
a  poet,  in  that  dialect  which  is  at  once  venerable  from 
ancient  associations,  atid  endearing,  because  it  has  been 
the  real  language  of  our  childhoo<l,  and  entwined  with 
our  earliest  recollections.  The  affected  rust  of  obseletc 
words,  will  not  be  a  substitute  for  this  natural  antiquity. 
Let  them  plant  the  moss  of  lan'^'Uage  ever  so  thickly, 
poets  will  only  make  out  of  tliis  phraseology  an  artificial 
1  3^ 
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pile  of  ruins.  But  Burn's  song  is,  to  a  Scotchman  in  a 
foreign  land,  the  ran-  de  vaches  of  his  country.  On  the 
banks  of  the  Ganges,  or  the  Ohio,  it  recals  to  him  scenes 
of  his  playfellows,  the  images  of  his  brothers  and  his 
sisters  ;  it  speaks  to  him  also  of  Bruce  and  of  Wallace 
in  the  very  language  wliich  the  heroes  themselves 
spoke. 

"  He  was  alive  (says  Dr  Currie,)  to  every  species  of 
emotion.  He  is  one  of  the  few  poets,  who  have  at  once 
excelled  in  humour,  in  tenderness,  and  in  sublimity  ;  a 
praise  unknown  to  the  ancients,  and  which,  in  modern 
times,  is  only  due  to  Ariosto,  to  Shakespeare,  and  per- 
haps to  Voltaire.  To  compare  the  writings  of  the  Scot- 
tish peasant  with  the  works  of  these  giants  in  literature, 
might  appear  presumptuous,  yet  it  maybe  asserted,  that 
he  lias  displayed  the  foot  of  Hercules."     (>>) 

BURNTISLAND,  or  Bruntisland,  a  royal  bo- 
rough of  Scotland,  in  the  county  of  Fife,  stands  upon  a 
kind  of  peninsula  at  the  bottom  of  the  Bin,  a  steep  hill, 
©n  the  nortli  bank  of  the  Frith  of  Forth,  nearly  opposite 
to  Leith.  From  its  insular  situation,  this  town  is  airy 
and  healthy,  not  subject  to  epidemical  diseases,  and 
there  are  dry  and  pleasant  walks  at  all  times  in  its  vicini- 
ty. The  town  is  indifferently  built,  consisting  chiefly  of 
one  spacious  street ;  and  the  church  is  an  old  square 
building  with  a  spire  in  the  centre.  Its  harbour,  how- 
ever, is  one  of  the  best  on  the  coast.  The  bottom  is  of 
a  fine  clay,  and  vessels  ground  very  easily ;  and,  during 
spring  tides,  the  water  at  the  heads  of  the  piers  is  22 
feet  deep.  It  is  capacious,  secure,  and  of  considerable 
depth  at  high  water ;  and  being  surrounded  with  hills  in 
the  form  of  an  amphitheatre,  is  completely  sheltered  from 
every  wind  but  the  south.  On  each  side  of  its  entrance 
is  a  projecting  ledge  of  rocks,  called  the  cast  and  west 
bush,  v.'hich  runs  out  to  the  sea  for  about  1 30  yards,  and 
breaks  the  heavy  swells  from  the  south  west ;  and  the 
headlands  of  Clayness  .and  Sand-end  defend  it  from  the 
seas  which  are  brought  up  the  Forth  by  easterly  winds. 
There  is  excellent  anchorage  ground  in  the  outer  road- 
stead, where  the  largest  vessels  ride  in  safety.  But  not- 
withstanding the  local  advantages  of  this  harbour,  though 
nature  has  done  much,  and  a  good  deal  has  been  done  by 
art,  it  is  still  capable  of  very  considerable  improvements. 
It  is  always  dry  at  low  water,  and  the  spring  tides  ebb 
from  20  to  30  yards  without  the  piers.  To  render  it 
commodious,  therefore,  for  passage  boats  and  other 
small  craft  to  enter  and  sail  at  all  times  of  tide,  requires 
only  an  extension  of  the  piers,  which,  according  to  Mr 
Rennie,  might  be  easily  accomplished,  as  plenty  of  ma- 
terials are  to  be  found  in  the  neighbourhood.  "  For  this 
purpose,"  says  that  gentleman  in  his  report  to  the  trus- 
tees, "  the  two  ledges  of  rocks,  namely  the  east  and  west 
bush,  afford  an  excellent  opportunity  ;  but  owing  to  their 
being  upwards  of  400  feet  in  length,  the  cxpence  will  be 
considerable.  The  distance  between  these  ledges,  at 
their  extremity,  is  about  200  feet,  and  the  soundings  be- 
tween them,  at  low  water  spring  tides,  is  from  seven  to 
eight  feet;  and  the  decrease  of  depth  from  thence  to  the 
present  pier  is  gradual."  Such  an  improvement  would 
not  only  be  of  essential  importance  to  the  town  itself; 
but  were  a  correspondent  pier  to  be  erected  at  Newha- 
vcn,  as  was  propos<-d,  it  would  be  of  the  utmost  advan* 
tage  to  the  county  of  I'ifc  and  the  public  in  general,  as 
it  would  render  a  direct  communication  between  the  two 
sides  of  the  Forth  at  all  times  practicable. 

This  town,  before  the  union  of  the  two  kingdoms, 
•  arricd  on  a  consicerable  trade  to  England  in  the  expor- 


tation of  corn,  and  malt ;  but  since  that  time  little  busi- 
ness of  any  kind  has  been  done.  Within  these  fifteen 
years,  however,  trade  has  begun  to  revive ;  and  a  con- 
siderable quantity  of  herrings  have  been  annually  cured 
here  for  a  number  of  years  past ;  but  this  business  has 
of  late  been  rather  falling  off — There  is  now  established 
in  the  town,  a  vitriol  work  and  a  distillery,  and  the 
business  of  ship-building  is  prosecuted  to  a  considerable 
extent. 

An  excellent  dry  dock  has  lately  been  constructed  by 
Mr  Farnie,  an  inhabitant  of  Burntisland.  It  is  very  ex- 
tensive and  commodious,  being  215  feet  in  length,  and 
of  a  proportional  breadth.  The  gates  are  43  feet  4  in- 
ches wide,  and  contain  17i  feet  of  water,  which  renders 
it  capable  of  receiving  the  largest  frigates. 

Burntisland  was  strongly  fortified  by  our  French  allies 
in  the  troubles  of  1560;  and  from  its  natural  strength, 
and  its  vicinity  to  the  capital,  it  was  then  considered  as  a 
post  of  great  importance.  During  the  usurpation  it  stood 
out  against  Oliver  Cromwell,  until  he  agreed  to  repair 
the  streets  and  harbour,  and  to  build  a  quay;  and  in 
1715  it  was  surprised  and  taken  by  the  rebels.  The  re- 
mains of  its  walls  and  intrenchments  are  still  visible; 
and  on  the  south  east  side  of  the  port  are  the  ruins  of  an 
old  castle,  which  was  built  by  the  Duries,  and  which 
commanded  both  the  town  and  harbour. 

The  peninsula  on  which  the  town  is  situated,  and  also 
much  of  the  surrounding  elevated  country,  is  composed 
of  rocks  belonging  to  one  of  the  newer  coal  formations. 
These  rocks  are  greenstone,  sandstone,  limestone,  bitu- 
minous shale,  slate-clay,  clay  iron-stone,  coal ;  and  we 
suspect  that  the  trap  tuff,  amygdaloid,  and  basalt,  which 
occur  on  the  Bin,  Dunearn  hill,  Orrock  hill,  Alexander's 
craig.  Sec.  are  members  of  the  same  series  or  formation. 
The  beds  of  greenstone  are  frequently  traversed  by  veins, 
which  are  filled  with  beautiful  varieties  of  common  chal- 
cedony, flint,  cjuartz,  amethyst,  calcareous  spar,  and  brown 
spar.  Agates  occur  imbedded  in  the  greenstone,  also 
in  the  amygdaloid  ;  and  we  have  observed  serpentine  and 
asbest  in  the  greenstone,  a  fact  which  shews  that  ser 
pentine  is  not  confined  to  the  primitive  and  transition 
mountains. 

The  government  of  this  borough  is  vested  in  a  council, 
consisting  of  14  guild  counsellors,  and  seven  trades  coun- 
sellors. From  the  former  are  chosen  a  provost  and  three 
bailies  ;  but  sometimes  the  provost  is  elected  from  the 
neighboiuing  nobility  and  gentry,  in  which  case  he  is  a 
supernumerary.  According  to  the  census  taken  in  1811, 
Burntisland  contains  192  inhabited  houses,  and  392  fami- 
lies, in  which  are  738  males  and  877  females,  making  in 
all  1615  inhabitants.  N.  Lat.  5G°  8'.  W.  Long.  3°  5'.'(/j) 

BURRAMPOOTER.     See  India. 

BURRO.     See  Bouuo. 

BURROUGH's  MACHINE.  See  Glass-grinding. 

BURSARIA,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Monogynia.     See  Botany,  p.  165. 

BURSERA,  a  genus  of  plants  of  the  class  Polyga- 
mia,  and  order  Dioccia.     Sec  Botany,  p.  200  and  341. 

BURTON-upon-Trent,  a  borough  and  market-town 
in  Staflbrdshire,  is  situated  on  the  west  bank  of  the  river 
Trent,  over  which  it  has  an  old  stone  bridge  of  37  arches. 
Though  an  ancient  town,  it  contains  several  handsome 
modern  buildings  ;  and  its  church,  whicli  was  rebuilt  hi 
1722,  is  much  admired  for  its  neatness  and  convenience. 
It  has  a  neat  town-hall,  erected  in  1772,  at  the  sole  ex- 
pense of  the  Earl  of  Uxbridgc;  and  at  the  south  end  of 
the  to^vn  are  the  ruins  of  a  Benedictine  abbey,  which  was 
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tbundcd  in  1004.  It  has  also  a  frcc-scliool,  and  two  ulmi- 
houscs.  The  principal  inanul'acluiTs  of  Burloii  arc  liats, 
of  wliicli  larj^c  (iiianlilit-s  arc  furnished  f(jr  llic  army  and 
navy,  ironnion(;<-ry,  rotton,  and  li(j;hl  woollen  stuffs.  But 
it  is  chiclly  I'unious  for  its  ale,  which  is  not  only  in  high 
repute  throu^jhout  I'lngland,  but  is  exported  to  many 
parts  of  the  continent.  Burton  is  very  conveniently  situ- 
ated for  commerce,  as  the  Trent  is  navigable  for  boats 
of  considerable  burden  as  high  as  the  town  ;  and  it  has 
also  communication,  by  means  of  canals,  with  the  prin- 
cipal cities  of  the  kingdom.  It  has  four  annual  fairs,  one 
of  which  continues  for  live  days,  and  a  weekly  market 
on  Thursday.  Number  of  houses,  738.  Population, 
3679,  of  whom  1325  are  employed  in  trade  and  manu- 
factures.    N.  Lat.  52°  50',  W.  Long.  1"  36'.     (l) 

BURY,  a  borough  and  market  town  in  Lancashire,  is 
pleasantly  situated  on  the  east  side  of  the  river  IrwcU, 
about  nine  miles  from  Manchester,  and  194  from  Lon- 
don. It  is  a  large  and  prosperous  town,  and  principally 
noted  for  its  maiuifacture  of  cotton  in  all  its  branches,  and 
for  coarse  woollen  goods,  called  half-thicks  and  kerseys. 
Numerous  factoiies  are  established  on  the  rivers  and 
brooks  in  the  vicinity  ;  and  the  conveyance,  both  of  the 
raw  material,  and  of  manufactured  goods,  is  greatly  faci- 
litated by  the  canal  from  Bury  to  Manchester.  This 
town  owes  its  wealth  and  commercial  importance,  in  a 
great  measure,  to  the  laudable  exertions  of  Sir  Robert 
Peelc,  Bart.,  who  has  established  extensive  manufactu- 
ring and  calico  printing  works  on  the  banks  of  the  Ir- 
well,  and  who  has  given  every  encouragement  to  the  in- 
vention and  improvement  of  useful  machinery.  The 
church  of  Bury,  which  was  rebuilt  in  1780,  is  rather  a 
handsome  structure;  besides  which,  it  has  a  chapel  of 
ease,  and  Methodist,  Presbyterian,  and  Independent  meet- 
ing-houses. It  has  also  a  free  school  for  boys  with  two 
masters,  and  a  charity  school  for  boys  and  girls.  A 
dreadful  accident  occui'red  here  in  1787,  by  the  falling 
of  the  theatre,  when  nearly  300  persons  w  ere  buried  in 
the  ruins,  many  of  whom  were  killed,  and  others  terribly 
bruised.  The  population  of  Bury,  by  the  increase  of 
manufactures  in  Vi  s  neighbourhood,  was  more  than  tri- 
pled in  less  than  30  years.  In  1773,  it  contained  464 
houses,  and  2090  inhabitants  ;  while,  according  to  the 
census  of  1801,  there  were  l3-tl  houses,  and  7072  inha- 
bitants, of  whom  4545  were  returned  as  employed  in 
trade  and  manufactures.  It  has  three  annual  fairs,  and  a 
weekly  market  on  Thursday.  N.  Lat.  53"  56',  W.  Long. 
2^  26'.     See  Beauties  oj'  Mntf land  and  Wales,  vol.  ix.  p. 

;9i.  (l.) 

BURY  St  Edmunds,  a  populous  borough  in  the  coun- 
ty of  Suffolk,  is  situated  on  the  river  Lark,  and  is  re- 
rnarkable  for  the  salubrity  of  its  climate,  which  has 
fjained  it  the  distinguished  appellation  of  the  Montpellier 
of  England.  It  owes  its  name  to  an  abbey,  which  was 
founded  here,  about  the  year  903,  in  honour  of  St  Ed- 
mund, king  of  the  East  Angles,  who  was  murdered  by 
the  Danes  in  a  wood  at  Hoxne,  and  whose  shrine,  in  the 
days  of  superstition,  became  a  place  of  great  resort  and 
veneration.  Of  this  abbey,  which  was  esteemed  one  of 
the  largest  and  richest  in  the  kingdom,  one  gate  only  re- 
mains, which,  however  presents  a  fine  specimen  of  its 
former  grandeur.  It  is  a  clean  and  handsome  town,  con- 
taining 34  streets,  which  are  wide  and  well  paved,  and 
intersect  each  other  at  nearly  right  angles ;  and,  inclu- 
ding the  suburbs,  it  extends  a  mile  from  east  to  west, 
And  about  two  miles  from  north  to  south.  Its  principal 
buildings  are,  tlie  churches  of  St  Mary  and  St  James's, 


which  are  handsome  sttuctures,  with  spacious  '-nd  ele- 
gant windows,  and  are  deservedly  esteemed  for  their  ex- 
act and  bi-auiiful  symmetry.  The  church  of  St  Marga- 
ret is  now  converted  into  a  bhirchall,  where  the  county 
assizes  are  held.  It  has  alsoa  spacious  guildhall,  a  beau- 
tiful market-cross  surrounded  with  iron  railing,  an  ele- 
gant little  theatre,  a  free  grammar  school,  four  meeting- 
houses, and  an  hospital,  or  work-house,  for  30  boys,  and 
as  many  girls.  Its  only  manufacture  is  spinning  wool, 
which  is  used  in  the  fabrication  of  fine  stuffs.  The  go- 
vernment of  the  town  is  vested  in  a  recorder,  1 2  burgesses, 
and  24  common  council  men.  One  of  the  burgesses  is 
annually  chosen  alderman,  who  holds  the  office  of  chief 
magistrate,  and  six  senior  burgesses  act  as  assistant  jus- 
tices. 

Bury  St  Edmund's  is  said  to  have  been  the  place  whci-e 
the  barons  of  England,  at  the  instigation  of  Cardinal 
Langton,  entered  into  a  confedciacy  to  asseit  their  pri- 
vileges against  the  oppressions  of  King  John  ;  and  it  is 
also  famous  for  several  meetings  of  parliament.  It  was 
buint  by  Sweyn,  king  of  Denmark,  and  almost  complete- 
ly destroyed  ;  but  the  abbey  was  rebuilt  by  his  son  Canute, 
who  restored  the  town  to  its  former  impoi-tance.  In  1257, 
a  violent  plague  swept  off  above  a  thousand  of  its  inhabi- 
tants ;  and,  in  1638,  upwards  of  600  perished  by  this 
dreadful  calamity. 

This  borough  sends  two  members  to  parliament.  It 
has  three  annual  fairs,  and  two  weekly  markets  on 
Wednesday  and  Saturday.  Number  of  houses,  1397. 
Population  7655,  of  whom  4198  are  employed  in  trade 
and  manufactures.  N.  Lat.  52°  20',  E.  Long.  0°  50'.  (/i) 
BUSCHING,  Anthony  Frederick,  was  bom  at 
Stadthagcn,  ui  Germany,  in  1724.  After  having  been 
instructed  in  the  Greek,  Chaldaic,  and  Syriac  languages, 
and  also  in  mathematics  and  astronomy,  by  M.  Hauber, 
the  pastor  of  a  German  congregation  at  Copenhagen,  he 
went,  in  1744,  to  study  divinity  at  Halle.  In  1746,  he 
published  his  first  work  entitled,  jln  Introduction  to  the 
E/tislle  of  Paul  to  the  Philififiians,  which  was  followed 
by  his  exegetical  lectures  on  Isaiah  and  on  the  New 
Testament.  Having  been  employed,  in  1748,  to  super- 
intend the  education  of  the  eldest  son  of  the  Count  L>-nar, 
he  accompanied  that  nobleman  to  St  Petersburgh  in  1 749, 
and  in  the  course  of  this  journey  he  planned  the  new  sys- 
tem of  geography,  which  he  afterwards  executed  with 
so  much  ability.  The  difficulties  with  which  he  had  to 
struggle  in  the  composition  of  this  work,  induced  him  to 
leave  his  present  situation  (1752,)  and  to  repair  to  Co- 
penhagen for  the  purpose  of  completing  it.  In  this  city 
he  conducted  a  monthly  work  on  the  state  of  the  Arts 
and  Sciences  in  Deiunark ;  and  when  he  returned  to 
Halle,  in  1754,  he  published  his  Vindicia  SeJitetUriotiis, 
and  announced  his  design  of  publishing  a  work  on  the 
constitution  of  the  principal  states  of  Europe.  This  plan, 
however,  was  frustrated,  by  his  accepting,  in  1759,  of 
the  office  of  extraordinary  professor  of  philosophy  at 
Gottingen,  witli  a  salary  of  200  rix-dollars  to  enable  him 
to  complete  his  geography. 

In  consequence  of  the  death  of  Moshcim,  Busching 
offered  himself  a  candidate  for  the  professorship  of  the- 
ology in  Gottingen  ;  but  his  religious  opinions  were  not 
sufficiently  sound,  and  instead  of  obtaining  the  object  of 
his  ambition,  he  was  ordered  by  a  rescript,  issued  in 
1757,  to  abstain  from  lecturuigon  disputed  points  in  the- 
ology, and  from  publisiiing  any  thing  on  that  subject 
which  had  not  been  approved  of  by  the  privy  council  ©I 
Hanover. 
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In  1759,  Busching  was  appointed  public  professor  of 
philosophy,  and  his  leisure  hours  were  occupied  in  the 
compleiion  of  his  geographical  work.  In  1761,  he  ac- 
cepted of  the  office  of  pastor  to  a  Lutheran  congregation  at 
St  Petersburgh,  where  he  founded  a  public  school,  which 
had  risen  to  such  reputation  in  1763,  that  Catherine  II. 
granted  it  several  privileges.  Some  disputes,  however, 
respecting  this  institution,  produced  a  difference  between 
him  and  his  congregation,  and  occasioned  his  return  to 
his  native  country.  Busching  now  chose  Altona  as  the 
place  of  liis  residence  ;  and  he  continued  here,  notwith- 
standing the  numerous  proposals  that  were  made  to  in- 
duce him  to  return  to  Gottingen.  In  1766,  he  was  ap- 
pointed director  of  a  gymnasium  at  Berlin ;  and  in  this 
capital  he  spent  the  remainder  of  his  life,  respected  by 
all  who  knew  him,  and  distinguished  by  his  unwearied 
industry  in  literary  pursuits.  A  pulmonary  disorder, 
with  wiiich  he  was  for  several  years  afflicted,  terminated 
his  useful  life,  in  1793  ;  and,  according  to  his  own  direc- 
tions, he  was  buried  in  his  garden  at  midnight,  without 
any  ceremony. 

The  productions  of  this  laborious  writer  were  moie  than 
an  hundred.  His  Geography,  which  was  published  at 
different  times  after  the  year  1754,  was  completed  in  six 
quarto  volumes,  and  went  through  no  fewer  than  eight 
editions  daring  his  life.  He  published  also  a  Magazine 
for  Modern  History  and  Geography,  which  was  completed 
in  22  quarto  parts,  between  1767  and  1788.  His  Weekly 
account  of  Maps  appeared  in  detached  parts,  between  the 
years  1773  and  1787.     («■) 

BUSHEL,  a  measure  of  capacity  for  dry  commodities. 
The  standard  bushel  of  tliis  country,  when  measured  in 
the  presence  of  the  House  of  Commons  hi  1696,  was 
found  to  contain  2145.6  cubic  inches  of  water  ;  and  this 
water,  when  weighed,  amounted  to  1131  ounces  and  1 4 
pennyweights  Troy.  In  1697,  it  was  determuied  by  act 
of  parliament,  that  every  round  bushel,  with  a  plain  and 
even  bottom,  that  was  18i  inches  diameter  and  8  inches 
deep,  should  be  regarded  as  a  legal  Winchester  bushel, 
which  will  consequently  contain  2150.42  cubic  inches. 

The  busliel,  in  different  parts  of  England,  is  of  various 
sizes. 

Gallons. 
Abingdon  and  Andover  bushel  contains       •         .         9 
Appleby  and  Penrith,  for  pease,  rye,  and  wheat,  1 6 

Appleby  and  Penrith,  for  barley,  big,  malt,  mixed 

malt,  and  oats,  .....  20 

Carlisle  bushel,       ......         24 

Chester  do.  for  wheat,  rye.  Sec.  ...  32 

Chester  do.  for  oats,         .....         40 

Dorchester  do.  for  malt  and  oats,       .  .         .  10 

Falmouth  do.  of  stricken  coals,         .  .  .  16 

Falmouth  do.  for  other  articles,         .         .      20  and  21 
Kingston  upon  Thames,  ....  8^ 

Newbui'y, 9 

Wycombe  and  Reading,  .... 

Stamford,         ....... 

BUSHIRE,  or  more  properly  ABusrnAiiR,  the  prin- 
cipal sea-port  of  Persia,  in  the  ])rovince  of  Farsistan,  is 
situated  on  the  extremity  of  a  peninsula  in  the  Persian 
Gulf  The  town  is  of  a  triangular  form,  surrounded  on 
two  sides  by  the  sea,  and  fortified  towards  the  land  by  a 
wall,  with  twelve  bastions,  perforated  at  the  top  with 
holes,  through  which  the  defenders  may  point  their  mus- 
ketry. The  streets  are  only  from  6  to  8  feet  wide,  and 
the  houses  arc  mean  and  low,  constructed  chiefly  of  mud, 
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or  of  a  soft  sandstone,  which  is  obtained  from  the  ruins  of 
Reshire  in  the  neighbourhood.  Those  of  the  principal 
inhabitants  arc  distinguished  by  a  square  turret,  of  which 
there  are  nine  in  Bushire ;  and  this  circumstance  gives 
the  city,  at  a  distance,  very  much  the  appearance  of  A 
burying-ground.  Its  only  public  buildings  are  the 
mosques,  which  are  extremely  mean,  and  of  which  there 
are  four  of  the  Shiites,  and  three  of  the  Sunnites.  It  has 
also  two  /mmmums,  and  two  caravanseras.  The  house  of 
the  English  resident  stands  about  two  miles  from  the 
town,  and  is  the  only  place  deserving  the  name  of  a 
building. 

Bushire  possesses  a  very  commodious  harbour,  by 
which  vessels  can  approach  close  to  the  city.  Fleets  of 
boats  from  the  neighljouring  coast  bring  coarse  linen  for 
turbans,  earthen  pots,  mats,  Sec.  which  they  exchange 
for  dates.  From  Bombay,  Masulipatam,  and  Bengal,  it 
draws  Guzerat  kincobs,  chintz,  long  cloths,  muslins,  &c. 
for  which  the  return  is  generally  made  in  specie  ;  but 
many  of  its  broad  cloths  are  imported  from  France  by 
way  of  Russia  ;  and  notwithstanding  the  expence  of  land 
carriage,  it  buys  them  cheaper  than  they  can  be  procur- 
ed from  the  East  India  Company.  The  favourite  coloure 
are  scarlet  and  yellow.  Its  principal  exports  are  carpets, 
pearls,  and  cotton  ;  and  its  inhabitants  fabricate  from  the 
cotton  bushes  in  the  vicinity  of  the  town,  a  kind  ofclotli 
nearly  equal  to  the  Cliina  nankeen.  It  carries  on  also  a 
considerable  trade  with  Shiraz,  by  means  of  caravans. 

Busliire  owes  its  origin  to  the  Arabs,  who,  at  an  early 
period,  had  formed  settlements  along  the  eastern  coast 
of  the  Persian  Gulf ;  and,  till  within  these  few  years,  it 
continued  to  be  an  independent  state,  governed  by  its  own 
Sheik.  The  power  of  Sheik  Nasr,  the  most  celebrated 
of  its  princes,  extended  over  the  low  country,  called 
Dashtistan  ;  besides  which,  he  possessed  the  isle  of  Bah- 
rein, and  a  considerable  territory  in  Kermesis.  This 
prince,  though  perpetually  engaged  in  war,  earned  on  a 
very  extensive  commerce  with  India  and  Muscat,  which 
brought  him  considerable  wealth.  By  this  he  was  ena- 
bled to  maintaui  a  lai-ge  standing  force,  which  often  with- 
stood the  whole  power  of  the  Persian  monarchs  ;  and,  on 
an  emergency,  he  could  collect  a  numerous  army  of 
Arabs  from  the  surrounding  tribes  ;  who,  upon  a  well- 
known  signal,  willingly  flocked  to  the  standard  of  the 
hospitable  chief  "  The  Sheik  of  Bushire,"  says  Mr 
Morier,  "  is  still  remembered,  in  his  general  conduct 
with  reverence.  Whenever  his  little  domain  was  threat- 
ened by  the  government  of  Persia,  or  by  a  neighbouring 
chief,  Sheik  Nasr  flew  to  arms.  According  to  the  tra- 
ditional accounts  of  the  country,  his  summons  to  his  fol- 
lowers in  these  emergencies  was  equally  characteristic 
and  eiVictual.  He  mounted  two  large  braziers  of  Piltau 
on  a  camel,  and  sent  it  to  parade  round  the  country.  The 
rough  pace  of  tiie  animal  put  the  ladles  in  motion,  so 
that  they  struck  the  sides  of  the  vessels  at  marked  inter- 
vals, and  produced  a  most  sonorous  clang.  As  it  tra- 
versed the  Dashtistan,  it  collected  the  mob  of  every  dis- 
trict; every  one  had  tasted  the  Arab  hospitality  of  the 
Sheik,  and  every  one  remembered  the  appeal,  and 
crowded  round  the  ancient  standard  of  tiieir  chief,  till  his 
camel  returned  to  him  surrounded  by  a  force  sufficient 
to  repel  the  tlireulened  encroachments."  His  descend- 
ants, however,  were  unable  to  maintain  tl\e  government 
which  he  had  strengthened  and  so  long  upheld.  His 
grandson,  Abdullah  Resoul,  a  young  man  of  indolent  and 
dissolute  habits,  inlieritcd  none  of  those  qualities,  %vhich 
commanded  the  affections  and  services  of  his  people,  b\it 
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merely  filled  llic  ofTicc  to  which  he  had  bscii  born,  and 
held  his  precarious  aiithoiily  only  at  the  will  of  I'ersia. 
Being  unwilling  or  iinalile  tx)  comply  with  the  demand  of 
the  governor  of  l-'arsislan  for  a  sum  of  money,  he  was 
deposed  in  1808,  when  Mahomed  Nebee  Khan,  formerly 
a  poor  merchant,  and  afterwards  Persian  ambassador  at 
Calcutta,  procured  the  succession  to  the  government  of 
Bushire,  for  4<),ouo  toniauns,  ecjual  nearly  to  as  many 
pounds  sterling. 

The  town  of  Bushire  contains  about  400  houses,  with 
nearly  an  etjual  number  of  date-tree  huts;  and  its  popu- 
lation is  cstimuted  at  10,000.  N.  Lat.  28°  5'.)',  E.  Long. 
50°  43'.  See  Morier's  Journcij  llirougli  I'rrisia,  ylrmcniu, 
mnil  ^nia  Minor,  Co  Con.ilaiitinofitc,  in  ihe  Years  1808  and 
1809,  p.  56  ;  VVaring's  Tour  to  S/iccraz,  p.  2,  S;c.  in  P/ii- 
li/is's  Collection  of  f^oyaifcs,  bcc.  vol.  vi. ;  and  Niebuhr's 
Travels,  vol.  ij.  p.  1  \7.     {/i) 

BUSTy\RD  BAY,  on  the  coast  of  New  Holland,  was 
discovered  by  Captain  Cook  in  1770,  and  received  its 
name  from  a  species  of  bustard  which  he  found  there, 
which  was  as  large  as  a  turkey,  and  the  best  bird  he  had 
eaten  since  his  departure  from  England.  The  country 
about  this  place  is  of  a  dry  and  sandy  soil,  and  is  much 
worse  thaii  at  Botany  Bay.  The  hills,  however,  arc  cov- 
ered with  trees,  which  grow  separately  without  under- 
wood ;  and  on  the  sides  of  the  bay  grows  the  true  man- 
grove, such  as  is  found  in  the  West  Indies.  "  In  the 
branches  of  these  niangroves,"  says  Ca])tain  Cook, 
"  there  were  many  nests  of  a  remarkable  kind  of  ant, 
that  was  as  green  as  grass  ;  when  the  branches  were  dis- 
turbed, they  Came  out  in  great  numbers,  and  punished 
the  ofl'cndcr  liy  a  much  sharper  bite  than  ever  we  had 
fell  from  the  same  kind  of  animal  before.  Upon  these 
mangroves,  also,  we  saw  small  green  caterpillars  in 
great  numbers;  tlicir  bodies  were  thick  set  with  hairs, 
and  they  were  ranged  upon  the  leaves,  side  by  side,  like 
a  file  of  soldiers,  to  the  number  of  twenty  or  thirty  to- 
gether. When  we  touched  them,  we  found  that  the  hair 
on  their  bodies  had  the  quality  of  a  nettle,  and  gave  us  a 
n\uch  more  acute,  though  less  durable  pain."  The 
shoals  and  sand-banks  abound  with  pelicans,  and  the  sea 
witli  fish  and  oysters  of  various  kinds,  both  hanmier  and 
pearl.  Captain  Cook  supposed,  that  the  inhaliitants  had 
neither  clothes  nor  habitations  ;  but  that  they  spent  liie 
night  among  the  other  commoners  of  nature  in  the  open 
air.     W.  Long.  208°  18',  S.  Lat.  24°  4'.     {/i) 

BUTCHER,  a  word  of  uncertain  derivation,  signifies 
a  person  who  slaughters  cattle  for  the  table,  or  for  sale. 
In  London  there  are  two  sorts  of  butchers:  carcass- 
butchers,  who  kill  meat  in  large  ([Uaiitities,  and  sell  it 
©ut  to  otheis,  called  retail-butchers,  who  are  dispered  in 
all  out-parts,  villages,  and  towns,  near  the  city. 

The  company  ot  butchers,  although  ancient,  formed  no 
corporation  until  the  third  year  of  James  I.,  when  tluy 
were  incorporated  by  the  name  of  masters,  wardens,  and 
commonalty  of  the  art  and  mystery  of  butchers.  Their 
arms  are  azure,  two  axes  sallierwise  argent,  between 
three  boars'  heads  couped,  attired  or,  a  boar's  head 
gules,  between  two  garbes  vert. 

Several  useful  laws  have  been  made,  at  d'lfFercnt  times, 
for  the  purpose  of  regulating  the  trade  of  butchers,  and 
preventing  those  abuses  which  tiuy  might  otherwise  be 
liable  to  conmiit. 

By  tlie  statute  15th  Car.  II.  c.  8.  no  person  exercising 
the  trade  of  a  butcher,  sludl  sell,  offer,  or  expose  for  sale, 
any  live  cattle,  on  paiu  of  forfeiting  doubli;  value.  By 
-d  and  od  Edw.  VI.  c.  15.  revived  and  continued  by  2-d 


and  23d  Car.  II.  c.  19.  now  expired,  if  any  butchers 
shall  conspire  not  to  sell  their  victuals,  but  at  certain 
prices,  they  are  liable,  for  the  first  offence,  to  a  forfeiture 
of  10/.  to  the  king,  or  twenty  days  imprisonment,  with 
bread  and  water  only  ;  for  the  second  oflence,  20/.  or  the 
pillory  ;  and  for  the  third  oflence,  40/.  or  pillory,  with  the 
loss  of  an  ear  and  infamy.  And  this  offence  may  be  de- 
termined by  the  sessions  or  leet.  By  the  ordinance  for 
bakers,  kc.  I)utchers  selling  swine's  flesh  measled,  or 
flesh  dead  of  the  murrain,  shall,  for  the  first  time,  be 
grievously  amerced  ;  the  second  lime  suffer  the  pillory  ; 
the  third  time  be  imprisoned  and  fined  ;  and  the  fourth 
time  forswear  the  town,  (^lluivk.  Stat.  vol.  i.  p.  181.)  By 
statute  4th  Hen.  V'll.  c.  3.  no  butcher  shall  slay  auy 
beast  within  any  walled  town,  Carlisle  and  Berwick  ex- 
cepted, under  a  penalty  of  12d.  for  every  ox,  and  8d.  for 
every  cow  or  other  beast.  Butchers  shall  not  kill  or 
sell  any  meat  on  Sundays,  under  a  penalty  of  6s.  Hd.  by 
3d  Car.  I.  c.  1. 

By  the  statutes  Isl  Jac.  I.  c.  22.,  and  9th  Ann.  c.  1 1, 
regulations  are  made  with  regard  to  the  watering,  wil- 
fully or  negligently  gashing  of  hides,  or  selling  them 
when  gashed,  and  also  to  the  selling  of  putrefied  or  rot- 
ten hides  ;  to  each  of  which  oficnces  diflerenl  penalties 
are  annexed.  By  the  former  statute  also,  no  butcher 
shall  be  a  tanner  or  currier,  on  pain  of  6s.  8d.  a  day.  See 
Jacob's  Lam  Did,;  and  Burn's  Justice  of  the  Peace,  (z) 

BUTE,  an  island  on  the  western  coast  of  Scotland,  lies 
in  the  mouth  of  the  Frith  of  Clyde,  and  is  separated  from 
the  district  of  Cowal,  \\\  Argyleshire,  only  by  a  long  and 
narrow  channel,  about  half  a  mile  broad.  The  origin  of 
its  name  has  never  been  rightly  ascertained  ;  though 
some  ancient  authors  derive  it  from  Both,  which,  in  the 
Irish  language,  signifies  a  cell ;  and  they  say  that  St 
Brendan,  aiv  Irish  abbot,  erected  a  cell  here  in  the  6th 
century.  It  has  indeed  been  variously  written,  as  Bote, 
Both,  and  Boot,  and  we  find  it  denominated  Botis  by  the 
anonymous  geographer  of  Ravenna.  The  extent  of  Bute 
from  north  to  south  is  fiftccii  miles  ;  while  its  medium 
breadth  is  little  more  than  three  ;  and  it  contains  between 
23,000  and  24,000  Scotch  acres.  This  island  has  rather 
a  flat  appearance,  although  there  is  a  gradual  ascent 
from  the  cast  and  west  shore,  but  no  where  docs  the 
ground  rise  more  than  400  feet  above  the  level  of  the 
sea.  The  coast  is  rocky,  and  indented  with  several  deep 
bays,  which  renders  its  line  of  circumference  very  irre- 
gular. Bute  enjoys  the  most  genial  climate  on  the  west 
of  Scotlanil ;  the  intense  cold  of  the  mainland  in  winter, 
and  the  oppressive  heats  of  summer,  being  modei-ated  by 
its  proximity  to  the  ocean  ;  and  it  has  been  recommend- 
ed to  persons  labouring  under  complaints  requiring  a 
mild  climate,  as  equal  in  most  points  to  Devonshire,  and 
in  some  even  surpassing  it.  Snow  never  falls  to  any 
great  depth,  and  seldom  remains  four  days  upon  the 
ground.  Mists  and  fogs  are  unknown  in  this  island, 
though  it  is  sometimes  exposed  to  heavy  storms  of  wind 
and  rain.  Yet  even  these  are  not  so  <"requent  or  severe 
as  in  some  of  the  neighbouring  districts.  The  high 
mountains  of  Arran,  by  attracting  the  clouds  which  are 
carried  by  the  south-west  wind  along  tlie  Argyleshire 
mour.taius  towards  Glasgow  and  Greenock,  where  they 
disciiarge  their  contents,  leave  Bute  comparatively  free. 
It  has  been  remarked,  that  tlje  months  of  March  and 
April  are  here  peculiai-ly  dry  ;  and  some  have  even  ques- 
tioned whether  more  i-ain  f.u;  in  this  island  than  upon 
the  eastern  coast  of  Scotland. 

The  soil  of  Bute  is  in  gcnci-al  light  and  sandy  ;  but]  if 
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properly  managed,  well  suited  for  eveiy  kind  of  hus- 
bandry. Plenty  of  limestone  is  to  be  found  in  various 
quarters  of  the  island  ;  the  beds  of  sea  shells  are  appa- 
rently inexhaustible  ;  and  vast  quantities  of  sea-weed  are 
constantly  thrown  upon  its  shores.  Agriculture,  how- 
ever, is  here  still  in  its  infancy,  and  is  conducted  much 
in  the  same  way  as  it  was  half  a  century  ago,  without  any 
deviation  or  attempt  at  improvement.  The  capitals  of  the 
farmers,  instead  of  being  laid  out  in  improving  their  land, 
have  been  chiefly  employed  in  the  herring  fishery,  which 
was  here  carried  on  to  a  considerable  extent,  and  which 
was  preferred  to  agriculture,  as  it  afforded  them  a  more 
speedy  and  lucrative  profit.  Cultivation  has  thus  been 
almost  completely  neglected.  The  lands  have  been 
allowed  to  run  waste  for  want  of  cleaning,  and  have  been 
impoverished  by  an  almost  constant  rotation  of  cropping, 
with  little  or  no  manure.  A  course  of  vmsuccessful  years, 
however,  have  reduced  the  number  of  vessels  employed 
in  the  herring  fishery  to  less  than  one  third,  by  which  the 
difficulty  of  procuring  labourers  for  the  purposes  of  hus- 
bandry have  been  considerably  lessened ;  and  a  spirit  of 
emulation  in  agricultural  improvements  has  been  lately 
excited  among  the  tenantry,  by  the  liberal  encourage- 
ment given  by  the  Marquis  of  Bute  for  draining  and  en- 
closing the  different  farms  upon  his  property.  By  such 
exertions,  it  is  to  be  hoped,  that  this  spot,  so  highly  fa- 
voured by  nature,  will  soon  be  rendered  equal  to  the 
richest  and  most  flourisliing  districts  of  the  kingdom. 
Most  of  the  island  is  now  well  enclosed,  and  subdivided 
with  ditches  and  hedges  of  white  thorns,  which  are  tall, 
thick,  and  vigorous.  They  afford  shelter  and  warmth 
to  the  land,  and  make  a  very  agreeable  appearance.  The 
roads  of  this  island  are  ill- conducted,  narrow,  and  in 
wretched  order  ;  and  the  barbarous  customs  of  thirlage, 
kane-fowls,  and  other  services,  still  exist  here,  but  which 
ought  to  be  universally  exploded  as  the  last  remains  of 
feudal  oppression. 

The  chief  produce  of  the  island  consists  of  barley, 
oats,  and  potatoes ;  also  turnips,  and  artificial  grasses, 
which  flourish  here  uncommonly  well.  They  have  a 
ready  market  at  Greenock  and  Glasgow  for  cattle  and 
grain  of  every  kind  ;  and  packets  are  continually  passing 
between  these  places  and  Rothsay.  Excellent  banks  for 
white  fishing  are  to  be  foimd  all  round  the  island,  which 
arc  completely  neglected  for  the  sake  of  the  herrings  ; 
and  though  there  are  also  abundance  of  lobsters,  crabs, 
and  oysters,  yet  it  is  seldom  they  are  to  be  procured. 
Bute  is  well  stocked  with  hares,  partridges,  snipes,  green 
and  grey  plovers.  It  lias  likewise  plenty  of  ducks,  teal, 
and  other  sea-fowl  common  to  the  western  coast  of  Scot- 
land ;  and  in  some  winters  a  great  abundance  of  wood- 
cocks. 

The  property  of  this  island  belongs  entirely  to  the 
Marquis  of  Bute,  with  the  exception  of  the  estate  of 
Kaims,  and  three  or  four  small  properties  worth  from 
150/.  to  200/.  a-ycar  each.  Mount-Stuart,  his  lordship's 
country-scat,  is  an  elegant  mansion,  surrounded  with  a 
forest  of  fine  trees,  and  commanding  a  beautiful  view  of 
the  rVith  of  Clyde,  and  the  shipping  which  enters  that 
river.  The  Marquis  is  admiral  of  the  county,  by  com- 
mission from  his  majesty  ;  and  his  power  is  entirely  in- 
dependent of  the  lord  high  admiral  of  Scotland. 

At  Langal-chorid  are  the  remains  of  a  Druidical  cir- 
cle ;  and  at  Kingarlh,  the  ruins  of  a  church,  of  which 
two  cemeteries  only  remain,  and  near  it  a  circular  en- 
closure called  the  Devil's  cauldron.  This  building  co- 
vers an  area  of  thirty  feet  in  diameter,  and  the  walls, 


which  are  about  ten  feet  in  thickness,  and  seven  feet 
high,  are  formed  of  stones  piled  together  without  mor- 
tar, but  trimmed  in  the  inside  in  a  smooth  and  regular 
manner. 

Considerable  hopes  were  once  entertained,  that  a  seam 
of  coal  might  be  found  in  this  island,  and  several  at- 
tempts were  made  for  that  purpose,  but  unfortunately 
without  success.  This  want  of  proper  fuel  is  one  of  the 
greatest  inconveniences  under  which  the  inhabitants  pre- 
sently labour,  as  all  their  coals  must  be  brought  from 
Glasgow,  and  at  a  great  expence. 

The  whole  of  the  north  part  of  this  island  is  composed 
of  primitive  and  transition  rocks,  which,  in  some  places, 
as  at  Kaims  Castle,  the  seat  of  Lord  Bannantyne,  rise 
into  hills  of  considerable  height.  The  rocks  are  mica 
slate,  clay  slate,  and  chlorite  slate.  These  strata  are 
traversed  by  numerous  veins  of  quartz,  and  also  of  trap, 
which  are  from  a  few  inches  to  several  feet  in  breadth. 
Near  to  Kaims  Castle  there  are  several  slate  quarries  ; 
but  the  slate  is  inferior  to  that  of  Eisdale.  The  north 
side  of  Rothsay  bay  is  composed  of  slate  ;  so  also  is  the 
north  side  of  Scalpa  bay,  which  is  situated  upon  the  west 
side  of  the  island,  and  nearly  in  a  line  with  Rothsay  ;  but 
the  south  sides  of  these  bays  are  composed  of  the  first 
flaetz,  or  red  sandstone.  The  country  between  Rothsay 
and  Cel-Chattan  bay,  which  is  the  lowest,  most  beautiful, 
and  best  cultivated  part  of  the  island,  is  composed  of  red 
sandstone,  belonging  to  the  first  flaetz  formation,  which 
is  traversed  by  many  veins  of  trap.  From  Cel-Chattan 
bay  to  the  southern  extremity  of  the  island,  called  Gur- 
roch-head,  the  country  becomes  nearly  as  lugh  as  in  the 
north  end,  rising  into  irregular  hills,  with  abrupt  per- 
pendicular crags,  as  is  the  case  in  all  countries  contain- 
ing considerable  portions  of  trap  rocks.  This  part  of 
the  country  is  composed  of  sandstone,  and  various  rocks 
of  the  trap  formation,  and  these  are  traversed  by  numer- 
ous trap  veins.  We  may  add,  that  as  thick  beds  of  coal 
have  been  found  in  red  sandstone  in  various  coimtries, 
this  useful  mineral  may  also  occur  in  Bute. 

The  population  of  this  island  in  1801,  amounted  to 
6106.  It  is  now  between  7000  and  8000,  of  whom  about 
4000  inhabit  the  royal  burgh  of  Rothsay.  Most  of  the 
natives  speak  English  very  well,  but  when  conversing 
with  one  another,  they  prefer  the  Gaelic,  which  is  their 
mother  tongue,  and  which  chiefly  prevails  among  the 
old  people. 

Bute  gives  name  to  a  shire,  which  consists  of  the 
islands  of  Bute  and  Arran,  together  with  the  small  isles 
of  Greater  and  Lesser  Cumbray,  and  Inchmarnoch  ;  and 
sends  a  member  to  parliament  alternately  with  Caith- 
ness. The  whole  shire,  according  to  a  very  recent  and 
accurate  measurement,  contains  153.98  English  square 
miles,  or  98,547  English  acres,  or  78,131  Scotch  acres. 
See  Beauties  of  Scollatid,  vol.  v.  p.  536;  Pennant's  Tour 
in  Scotland,  vol.  ii.  ;  Sinclair's  Statistical  Account  of  Scot- 
land, vol.  i.  p.  3 10  ;  and  The  Farmer's  Magazine  for  1811, 
p.  427.     (/j) 

BUTEA,  a  genus  of  plants  of  the  class  Diadelphia, 
and  order  Decandria.  See  Bot.\nv,  p.  274. 

BUTLER,  Samuel,  author  of  the  most  celebrated 
burlesque  poem  in  our  language,  was  the  son  of  a  farmer 
at  Strensliam  in  Worcestershire,  where  he  was  born, 
accorduig  to  Dr  Nash,  in  1612.  He  received  a  grammar- 
school  education  at  Worcester.  Wood  and  other  bio- 
graphers have  placed  him  for  seven  years  at  Cambridge; 
but  it  is  renjarkable,  as  Dr  Johnson  observes,  that  Woo;!, 
although  he  pretends  to  have  had  the  account  from  hi« 
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brother,  could  not  ttll  his  liall  or  college  ;  and  it  is  not 
likely  that  Hiitlcr  nhould  have  so  long  inhabited  a  place 
of  Icarninfj,  with  so  little  distinction  as  to  leave  his  place 
of  residence  uncciiaiii.  The  learning  of  Iludibras  may 
be  obj(5cted  to  Dr  Johnson's  doulHs  of  his  academical 
education,  yet  it  must  be  said,  tliat  the  learning  which 
shews  itself  in  allusion  may  be  collected  fiom  various 
reading  ;  while  that  which  illuminates  dissertation,  can 
perhaps  be  imbibed  only  in  seminaries  of  erudition.  On 
his  return  to  his  own  county,  he  was  for  some  time  clerk 
to  Mr  JeflVeys  of  Earls  Croomb,  an  eminent  justice  of 
the  peace.  In  his  service  he  had  leisure  not  only  for 
study,  but  recreation.  He  addicted  himself  to  music  and 
painting.  In  the  latter  he  was  instructed  by  Cooper, 
whose  friendsliip  for  him  is  recorded,  to  the  mutual  ho- 
nour of  the  poet  and  painter.  lie  lived  afterwards  in  the 
family  of  llie  Countess  of  Kent,  probably  as  assistant  to 
the  celebrated  Selden,  who  was  the  steward  of  the  Coun- 
tess. Here  he  enjoyed  the  use  of  a  good  library,  and  the 
still  greater  advantage  of  Sclden's  acquaintance.  This 
circvmistance  may  explain  his  learning,  without  having 
recourse  to  a  college.  His  next  residence  was  with  Sir 
Samuel  Luke,  at  Cople  in  Bedfordshire,  an  officer  of 
Cromwell,  and  a  leader  of  IJie  Piu'itans,  whose  character 
furnished  him  with  the  original  of  Hiidibras.  At  the 
Restoration,  Butler  is  described  as  an  expectant  for  the 
reward  of  loyal  principles  ;  he  was,  however,  only  made 
secretary  to  the  Earl  of  Carl)ury,  president  of  the  prin- 
cipality of  Wales,  who  conferred  on  him  the  stewardship 
of  Ludlow  Castle,  when  the  court  of  the  marches  was 
revived.  In  this  part  of  his  life  he  married  Mrs  Herbert, 
a  gentlewoman  of  fortune ;  but  her  fortune  was  lost  by 
bad  securities.  In  1663  was  published  the  first  part  of  his 
Hudibras,  which,  being  recommended  by  the  taste  of  the 
Earl  of  Dorset,  was  quoted  by  the  king,  and  studied  by 
the  coiu'tiers.  In  1664,  the  second  part  appeared.  Yet 
with  all  his  literary  merits  and  party  claims,  praise  was 
his  only  reward.  He  was  introduced,  we  are  told  by 
Packe,  to  the  Duke  of  Buckingham  ;  but  his  Grace  had 
no  sooner  set  himself  down  beside  the  poet  and  his  friend 
Wychcrley,  W'ho  introduced  him,  than  observing  a  cou- 
ple of  ladies  pass  by  an  o])en  door,  he  quitted  his  engage- 
ment to  follow  another  kind  of  business.  This  anecdote 
seems  to  be  corroborated  by  some  verses  against  Buck- 
ingham, written  with  extreme  acrimony,  and  which  have 
been  published  by  Mr  Thyer  in  the  genuine  remains  of 
Butler.  Notwithstanding  this  discouragement  and  ne- 
glect, he  still  prosecuted  his  design  ;  and  in  1678  ])ub- 
lishcd  a  third  part  of  Hudibras,  which  still  leaves  the 
poem  imperfect  and  abrupt.  He  died  in  1680,  and  Mr 
Longuevillc,  who  had  supported  the  poet  in  his  indigence, 
and  who  received  from  him  his  manuscripts  before  his 
rlcatli,  having  in  vain  solicited  a  subscription  for  his  inter- 
ment in  Westminster  Abbey,  buried  him  at  his  own  cost 
in  Uie  church-yard  of  Covent-garder.  Sixty  years  after 
his  death.  Barber,  a  printer,  erected  a  monument  to  him 
in  Westminster  Abbey,  which,  by  a  strong  allusion  to  his 
poverty,*  has  piobably  created  a  common  tradition  that 
he  died  of  absolute  want. 

It  will  not  be  necessary  to  inform  many  readers,  that 
the  object  of  the  poem  of  Hudibras  was  to  expose  the 
fanaticism  of  the  Puritans,  in  the  same  manner  as  Cer- 
vantes exposed  the  passion  for  knight-errantry.  Hudibras 
is  the  Don  Quixote,  and  Hulphoisthe  Sancho  of  Butler. 
Both  satirists  exposed  the  folly  of  their  respective  objects 


of  ridicule  when  they  had  fallen  into  decline  ;  but  it  must 
be  owned,  that  the  Spanish  satirist  is  as  superior  in  gene- 
rosity to  his  fallen  foe,  as  he  is  in  originality  :  Cervantes 
makes  us  love  Quixote  while  we  laugh  at  him;  Butler 
clothes  him  in  deformity  and  contempt.  The  Spanish 
mock  hero  is  much  more  natural  and  probable;  he 
springs  out  of  circumstances  easily  and  instantly  conceiv- 
able ; — the  Puritan  mock  horo  arises  from  an  odd  com- 
plexion of  the  times  ;  he  is  the  creature  of  politics,  of 
peculiar  and  local  manners,  and  superstition  ;  a  com- 
pound of  pedantry,  fanaticism,  and  knight-errantry.  We 
can  imaghie  at  once  a  Don  Quixote,  because  he  is  a  sim- 
ple though  mock  knight-errant,  translated  as  he  is  from 
a  foreign  language  ;  but  we  cannot  imagine  a  real  Hudi- 
bras, though  we  read  of  him  in  English.  The  reason 
seems  principally  to  be,  that  we  have  united  in  Hudibras 
the  incongruous  characters  of  Puritan  and  knight-errant. 
What  was  chiefly  ridiculous  in  the  former  of  these  cha- 
racters was  false  humility,  in  the  latter  false  elevation.  It 
is  impossible  to  satirize  both  under  the  same  hero.  Butler 
makes  his  hero  low  at  the  outset,  and  it  is  impossible  to 
debase  him  by  incident ;  he  fails,  therefore,  in  effecting 
any  contrast  of  character  between  his  knight  and  the 
S(|uire,  his  obstinate  independent  clerk ; — unlike  the 
happy  model  of  Cervantes,  where  our  chief  entertainment 
arises  from  the  contrast  of  the  nobU  master  and  the  cun- 
ning servant.  Independent  of  this  mfeliclty,  the  story  of 
Hudibras  is  meagre  and  uninteresting  ;  it  wants  unity  ; 
and  though  we  cannot  pronounce  what  the  story  would 
have  been  had  it  been  prolonged,  it  is  easy  to  perceive, 
that  out  of  such  a  design  no  captivating  fable  could  ever 
have  been  formed.  1  he  dialogue  of  Cervantes  is  for 
ever  amusing :  that  of  Butler  is  fatiguing,  not  from  in- 
sipidity, hut  from  straining  the  mind  to  attend  to  subtle, 
remote,  learned,  or  metaphysical  combinations. 

Yet  while  wc  may  safely  pronounce  the  poem  of  Hu- 
dibras to  be  inferior  to  no  human  production  in  point  of 
wit,  we  must  forget  our  own  sensations  in  reading  it,  or 
we  must  pervert  the  meaning  of  the  word  humour,  if  we 
deny  it  that  quality.  Whatever  may  be  said  of  the  other 
characters,  that  of  the  lawyer,  at  least,  is  supported  with 
exhilarating  humour.  The  principal  merit  of  the  poem 
is  its  close  sententious  wit ; — its  profoundly  wise,  and 
true,  and  surprising,  though  laughable  adages  ; — its 
successful  travestie  of  every  metaphor  and  simile  in  the 
store-house  of  poetry  ; — its  converting  rhyme  itself  from 
an  ornament  to  an  instrument  of  burlesque  in  versifica- 
tion ;  and  the  talent  which  it  displays  of  sending  at  once 
the  powers  of  fancy  and  erudition  in  qticst  of  ludicrous 
associations.  Hudibras  is  a  mine  of  mottoes.  He  had 
watched  (as  Dr  Johnson  observed)  with  great  diligence 
the  operations  of  human  nature,  and  traced  the  effects  of 
opinion,  humour,  interest,  and  passion.  From  such  re- 
marks proceeded  that  great  number  of  sententious  dis- 
tichs  which  have  passed  into  conversation,  and  are  added 
as  proverbial  axioms  to  the  general  stock  of  practical 
knowledge.  ())) 

BUTLER,  Joseph,  a  prelate  of  the  greatest  distinc- 
tion in  the  church  of  England,  was  a  native  of  Wantage 
in  Berkshire.  His  life,  like  that  of  most  literary  charac- 
ters, affords  but  few  events  remarkable  ei,ther  for  their 
singularity  or  their  variety.  But  on  this,  as  on  many 
other  occasions,  we  have  to  lament  the  conduct  of  sur- 
viving friends,  who,  with  a  view  to  conceal  all  the  more 
human  features  of  a  great  man's  character,  deprive  us  of 
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all  access  to  his  familiar  society,  and  exhibit  him  only  at 
a  distance  in  the  cold  and  dignified  attitude  of  a  statue. 
Whether  we  consider  the  high  elevation,  from  a  low 
origin,  to  which  he  attained  in  life,  the  rank,  dignity,  and 
leai-iiing  of  his  friends,  or  tlie  mighty  and  almost  unpa- 
ralleled grasp  of  his  OAvn  intellectual  powers.  Bishop 
Butler  was  surely  a  man,  whose  opinions,  sayings,  and 
private  habits  of  life,  not  exceptiiig  even  his  juvenile 
history,  could  bear  as  minute  a  recital,  as  those  of  any 
literary  character  of  his  or  any  other  time.  He  was  born 
in  1692,  of  respectable  parents,  of  the  Presbyterian  de- 
nomination ;  wlio  perceiving,  at  an  early  period,  the 
predilection  of  their  son  for  a  life  of  study,  did  not  fail  to 
encourage,  to  the  utmost  of  their  power,  so  flattering  a 
disposition.  By  his  respectable  industry  as  a  shopkeeper, 
his  father,  Mr  Thomas  Butler,  was  fortunately  enabled 
to  afford  Joseph,  who  was  the  youngest  of  eight  children, 
a  course  of  preparatory  education  at  the  grammar  school 
of  Wantage,  under  the  Rev.  Philip  Barton ;  whence, 
with  the  view  of  qualifying  him  for  the  ministry,  he  natu- 
rally sent  his  son  to  an  academy  of  his  own  persuasion. 
This  Presbyterian  seminary,  which  had  the  honour  of 
giving  Butler  and  some  other  great  men  to  the  world,  was 
superintended  by  Mr  Jones,  first  at  Gloucester  and  after- 
wards at  Tewkesbury. 

Kere  our  young  ^udent  soon  rendered  himself  con- 
spicuous, by  his  intehse  application  to  his  professional 
studies,  and  particularly  to  the  department  of  metaphy- 
sics. Of  this  early  distinction,  a  memorable  proof  will 
always  remain.  Dr  Clarke's  celebrated  demonstration 
of  the  being  and  attributes  of  God,  was  at  this  time  in 
the  hands  of  the  learned,  ;uid  of  course  commanded  the 
deep  attention  of  the  Idndred  mind  of  young  Butler. 
Though  scarcely  20  years  of  age,  and  still  immersed  in 
the  multifarious  routine  of  academical  pursuits,  he  con- 
trived to  tnake  himself  master  of  that  most  abstruse  de- 
monstration ;  studying,  however,  not  so  much  the  book 
as  the  subject,  rigidly  examining  the  validity  and  con- 
sistency of  the  arguments,  and  even  rejecting  some  as 
either  obscure  or  inconclusive.  These  juvenile  doubts 
he  respectfully  transmitted  to  Dr  Clarke  in  an  anonymous 
letter,  dated  the  4th  November  1713.  His  candour, 
sagacity,  and  depth  of  thought,  did  not  fail  to  excite  the 
particular  notice  of  the  Doctor,  who,  no  doubt,  conceived 
the  letter  to  be  the  production  of  some  experienced  phi- 
losopher. Encouraged  by  this  attention,  he  addressed 
the  Doctor  several  times  upon  the  same  subject,  and  was 
likewise  honoured  with  his  great  antagonist's  replies  : 
and  the  whole  correspondence  being  soon  after  annexed 
to  the  admirable  treatise  above  mentioned,  it  has  been 
retained  in  all  the  subsequent  editions.  The  only  person 
in  Butler's  secret,  on  this  occasion,  was  his  friend  and 
fellow  pupil  Mr  Seeker,  who  conducted  this  philosophi- 
cal affair  with  all  due  mystery,  by  carrying  the  letters  in 
person  to  the  post  office  at  Gloucester,  and  bringing  back 
Dr  Clarke's  answers. 

It  is  natural  to  suppose,  that  the  acquisition  of  such  a 
promising  mind  would  soon  become  an  object  of  desire 
with  the  leaders  of  any  church  ;  and  the  particular  friend- 
ship of  Dr  Clarke,  with  which,  on  llie  disclosure  of  his 
name,  Butler  was  immediately  honoiu'cd,  could  not  fail 
to  inspire  his  youthful  mind  with  the  desire  of  signalis- 
ing his  talents  in  a  more  extensive,  and  therefore  a  more 
useful  field,  than  that  afforded  by  a  dissenting  commu- 
nion. Accordingly  we  find  that  about  this  time  the  sub- 
ject of  non-conformity  engaged  his  particular  attention ; 
;u)d  the  result  of  his  deliberation  was  a  determined  reso- 


lution to  attach  himself  to  the  church  of  England.  Against 
this  measure  his  father  protested,  with  a  warmth  natural 
to  a  man  concerned  for  the  principles  of  his  son,  and  in- 
terested in  the  honour  of  his  party ;  and  to  strengthen 
his  remonstrances,  called  in  a  meeting  of  the  most  emi- 
nent Presbyterian  divuies.  All  their  united  eudeavours 
to  dissuade  him  from  his  purpose  were  in  vain  :  his  re- 
solution was  fixed;  and  he  was  soon  afterwards  suffered 
to  remove  to  Oxford,  where  he  was  admitted  a  commo- 
ner of  Oriel  college,  on  the  17th  of  March  1714. 

It  does  not  appear  at  what  precise  time  Butler  took 
orders,  nor  by  what  bishop  he  was  ordained.  One  thing 
seems  highly  probable,  that  some  deviation  from  the  es- 
tablished rules  was  tacitly  permitted  in  his  case,  in  con- 
sideration of  his  previous  acquirements ;  for  it  is  report- 
ed that  very  soon  after  his  admission  at  Oxford,  he  en- 
tered into  the  church,  and  occasionally  assisted  Mr  Ed- 
ward Talbot  in  the  divine  service,  at  his  living  of  Hen- 
dred  near  Wantage. 

His  acquaintance  with  this  gentleman,  who  was  the 
second  sonof  Dr  Wiliiam  Talbot,  successively  bishop  of 
Oxford,  Salisbury  and  Durham,  commenced  at  the  uni- 
versity :  it  soon  ripened  into  intimate  friendship,  and,  to- 
gether witli  the  active  co-operation  of  Dr  Clarke,  laid 
the  fomidation  of  all  Butler's  subsequent  preferment.  At 
the  recommendation  of  Mr  Talbot  and  Dr  Clarke,  he 
was  appointed  by  Sir  Joseph  Jekyll,  at  the  age  of  26,  and 
four  years  after  his  admission  at  Oxford,  to  the  very  ho- 
nourable and  conspicuous  situation  of  preacher  at  the 
Rolls-chapel.  Here  he  continued  three  years  before  he 
took  any  degree  at  the  imiversity  ;  for  he  went  out  ba- 
chelor of  law  on  the  loth  June  1721,  this  being  the  ear- 
liest period  at  wluch  tliat  honour  could  suitably  be  con- 
ferred on  him. 

Mr  Butler  held  the  situation  of  preacher  at  the  Rolls 
till  1726 ;  in  the  beginning  of  which  year  he  gave  to  the 
world,  in  one  volume  octavo.  Fifteen  Sermons  preached 
at  that  chapel ;  a  work  which  deservedly  raised  him  to 
the  highest  consideration  as  an  acute  and  solid  reasoncr. 
Though  these  discourses  are,  for  the  most  part,  rather 
scientific  disquisitions  on  morals,  than  what  is  generally 
understood  by  sermons,  and,  therefore,  exclusively  adapt- 
ed to  the  closet;  their  value,  to  men  of  reflection,  is  not 
the  less  on  that  account.  They  proceed  on  a  systematic 
theory  of  morals,  partly  borrowed  from  the  ancient  phi- 
losophers, and  partly  invented  by  himself.  This  theory 
consists  neither  in  the  welfare  of  society,  nor  the  fitness 
of  things,  nor  the  will  of  God,  as  generallv  understood  ; 
but  according  to  the  expression  of  the  ancient  schools, 
in  followHig  nature ;  that  is,  in  acting  in  conformity  to 
those  views  with  which  nature  has  furnished  us  with  par- 
ticular powers  and  faculties.  Butler  has  employed,  and 
with  great  success,  a  constant  appeal  to  facts,  and  the 
inductive  process  of  reasoning,  to  tlie  subjects  of  morals 
and  religion  ;  and  in  botli,  has  availed  himself  of  the  ana- 
logy of  nature.  Of  the  abstruseness  of  these  discourses, 
the  author  himself  was  so  sensible  as  to  offer  an  ajjology, 
in  a  preface  to  the  second  edition,  revised  and  improved 
in  1729;  presenting  at  the  same  time  an  abridged  state- 
ment of  the  princi))lts  laid  down  in  the  sermons.  It  is 
much  to  be  lamented,  that  Butler,  like  some  other  great 
men  of  powerful  intellect,  should  seem  to  have  under- 
valued the  graces  of  composition.  In  the  style  of  these 
sermons,  and  indeed  of  all  the  writings  of  this  cele- 
brated divine,  while  we  admire  his  profoinid  research, 
and  original  train  of  reasoning;  a  certain  embarrassment 
of  language  impedes  our  progress,  and  to  the  natural 
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abstruscness  of  the  discussion,  adds  the  fati(»uinf»  exer- 
cise of  fVr(niciilly  rclracinp  our  steps  to  ascertain  tlic 
scope  and  dircclion  of  the  arj^nnicnt.  This  defect  was 
not  unobserved  by  iiis  friend  Seeker,  who  is  sai<l  to 
liave  kindly  (loin-  all  in  his  powei'  to  f!;\\(;  more  perspi- 
cuity and  ease  (o  all  the  compositions  of  Butler.  Hut 
notwithstandini;  all  these  blemishes,  which  arc  perhaps 
somewhat  ai^^^jravated  »t  present  by  the  hand  of  lime,  the 
sermons  arc  master  pieces  in  their  kind,  and  must  for 
ever  continue  to  command  the  attention  of  the  divine  and 
the  philosoiiher. 

Whilst  IJutlcr  was  thus  occupied  at  the  Rolls,  his 
friends  were  not  inattentive  to  his  preferment ;  for  havinj^ 
been  recommended  by  Mr  Talbot,  on  his  death-bed,  to 
his  father  the  bishop  of  Durham,  he  was  presented  to 
the  benefice  of  Ilaucjhton  in  1722;  nearly  four  years  be- 
fore the  publication  of  his  sermons.  This  living  and  the 
Rolls  he  lield  to'^ethcr  for  three  years,  ajjrceably  divid- 
ing his  time  between  the  town  and  the  country  :  a  mode 
of  life  peculiarly  adapted  to  the  temperament  of  a  man 
who  was  at  once  dependent  on  the  society  of  his  friends, 
and  yet  attached  to  contemplation  and  retirement.  In 
1725,  his  steady  friend  Seeker,  who  had  acquired  a  very 
considerable  iniluence  with  Bishop  Talbot,  prevailed  on 
that  prelate  to  remove  Butler  from  Haughton,  where  ex- 
tensive repairs  of  buildings  had  become  necessary,  for 
which  the  incumbent  had  neither  money  nor  talents.  He 
was  accordingly  presented  to  the  rectory  of  Stanhope  in 
the  same  diocese :  a  living  of  much  superior  value,  and 
indeed  one  of  the  ricliest  parsonages  in  England.  Having 
quitted  the  Rolls  in  the  following  year,  he  resided  whol- 
ly at  Stanhope  ;  where,  for  the  space  of  seven  years,  he 
devoted  himself  to  the  conscientious  discharge  of  all  the 
duties  of  a  parish  priest. 

This  retirement,  however  favourable  to  Butler's  con- 
tem])lative  turn  of  mind,  and  to  the  production  of  his 
Analogii,  which  we  may  suppose  was  now  the  main  em- 
ployment of  his  recluse  hours,  was  far  too  solitary  for  his 
disposition,  which  had  in  it  a  deep  tincture  of  melancho- 
ly. He  felt  at  times,  most  ])ainfully,  the  want  of  that 
select  society  to  which  he  had  been  accustomed  in  the 
metropolis,  and  which  was  so  well  calculated  to  afl'ord  a 
delightful  relaxation  after  the  fatigues  of  study,  and  of 
professional  labour.  This  circumstance  was  not  un- 
known to  his  friends,  who  were  therefore  extremely 
anxious  to  bring  him  back  into  the  world.  Mr  Seeker 
particularly  exerted  himself  on  this  occasion.  Having 
himself  been  appointed  king's  chaplain  in  1732,  he  one 
day>  in  the  course  of  a  conversation  with  Queen  Caroline, 
took  occasion  to  mention  his  friend's  name.  Her  ma- 
jesty said  she  thought  he  had  been  dead  :  und  asked  Arch- 
bishop Blackburne  if  this  was  not  the  case.  His  reply 
was,  "  No,  madam,  but  he  is  biu'ied."  This  activity  of 
Mr  Seeker  in  behalf  of  Butler,  was  at  last  rewarded 
with  complete  success ;  having  found  means,  on  the  ele- 
vation of  Mr  Charles  Talbot  to  be  lord  chancellor,  to 
have  him  effectually  recommended  to  his  lordship  for  his 
chaplain.  The  chancellor  accordingly,  in  1733,  nomi- 
nated Butler,  who  accepted  the  nomination,  and  imme- 
diately set  off  for  London.  Taking  Oxford  m  his  way, 
he  was  there  created  Doctor  of  Laws.  A  prebend  in  the 
church  of  Rochester  was  also  conferred  upon  him  by  the 
same  patron ;  and  that  he  might  once  more  return  to  his 
favourite  mode  of  life,  it  was  agreed  that  he  should  still 
reside  half  the  year  at  Stanhope. 

In  1736  he  was  appointed  clerk  of  the  closet  to  the 
queen ;  to  whom,  in  the  same  year,  he  presented  a  copy 


of  his  great  and  immortal  work,  "The  Analogy  of  Rcli- 
gion.  Natural  and  Revealed,  to  the  constitution  and  course 
of  Nature;"  together  with  two  brief  dissertations  annex- 
ed to  it ;  one  on  personal  identity,  and  the  other  on  the 
nature  of  virtiii-. 

His  philoso|)hy  of  morals  had  been  published  by  the 
author  wlien  young,  in  the  fonn  of  sermons.  His  riper 
judgment  induced  him  to  throw  his  theory  of  religion 
into  the  form  of  regular  dissertation.  The  reasoning 
contained  in  the  Analogy,  is  founded  on  a  topic,  which 
the  author  had  treated  in  one  of  his  sermons,  the  igno- 
rance of  man  ;  a  topic  to  which  he  was  somewliat  par- 
tial on  all  occasions.  The  general  idea  which  runs 
through  the  wor-k  is  as  follows: — The  difficulties  wliich 
occur  in  religion,  both  natural  and  revealed,  are  precisely 
of  the  same  complexion  as  those  which  occur  in  the  eco- 
nomy of  nature.  But  as,  from  our  limited  knowledge, 
the  difliculties  of  nature  are  admitted  to  be  no  proof  of 
its  not  having  a  divine  author  ;  so  the  difficulties  in  re- 
ligion, having  probably  no  other  cause  than  our  igno- 
rance, not  merely  are  no  evidence  against  its  truth ;  but 
afford  rather  a  presumption,  from  the  similarity  in  both 
cases,  that  both  nature  and  religion  are  conducted  by  the 
same  govemment,  and  on  the  same  plan.  Since,  then, 
we  perceive  a  striking  resemblance  between  the  systems 
of  nature  and  of  religion,  and  as  to  many  remarkable 
events  in  the  economy  of  grace  there  may  be  found  cor- 
responding facts  in  real  life ;  it  is  logical  to  conclude, 
that  this  resemblance  will  be  found  to  hold  in  parts 
beyond  our  view,  and  that  to  natural  occurrences  which 
take  place  at  present,  there  will  be  corresponding  occur- 
rences in  an  after  state. — Taking  therefore  this  analogy 
as  his  guide,  Butler  follows  it  most  beautifully  through 
tlie  constituent  tenets  of  religion,  and  thus  confirms  the 
doctrines  of  a  future  existence,  of  probation,  of  retribution, 
of  the  moral  government  of  God,  and  of  the  peculiar  doc- 
trines of  revelation.  It  ought  ever  to  be  had  in  recollection, 
tliat  from  its  very  nature,  analogical  reasoning  is,  by  it- 
self, incapable  of  establishing  any  point,  except  perhaps, 
the  single  one  of  theoretical  possibility.  Its  chief  effect  is 
merely  to  confirm  evidence  derived  from  a  different 
source  ;  and  while  it  pretends  to  no  infallible  deductions, 
contents  itself  with  simple  ])robability.  There  are  two 
important  objects  which  Dr  Butler  has  accomplished  by 
his  Analogy,  with  respect  to  the  Christian  religion  :  h<j 
has  at  once  disposed  our  minds  more  readily  to  admit 
its  positive  evidences,  by  shewing  its  confonnity  to  the 
other  departments  of  the  divine  government ;  and  clear- 
ly demonstrated  that  it  is  not,  prima,  facie,  according  to 
the  absurd  assertion  of  some  Deists,  a  proper  subject 
of  ridicule,  but  a  system  that  at  least  mau  be  true. 

During  the  short  remainder  of  Queen  Caroline's  life, 
who  died  in  1737,  she  required  the  attendance  of  Dr  But- 
lerfortwo  hoursevery  day,  from  seven  to  nine  in  the  even- 
ing. Her  demise  was  no  obstacle  to  his  preferment ; 
for  so  effectually  had  that  excellent  princess  recom- 
mended him  to  his  majesty's  protection,  that  in  the  en- 
suing year  he  was  promoted  to  the  episcopal  dignity, 
being  consecrated  to  the  see  of  Bristol  on  the  3d  of  De- 
cember, 1738.  In  addition  to  this  splendid  mark  of  royal 
approbation,  the  king  conferred  upon  him,  in  1740,  tlie 
deanery  of  St  Paul's,  London ;  upon  which,  from  the 
great  accumulation  of  duty,  he  immediately  resigned  the 
rich  benefice  of  Stanhope.  During  this  period  he  was 
called  upon  to  preach  several  sermons  on  public  occa- 
sions in  the  metropolis ;  which  were  printed,  and  have 
been  since  annexed  to  those  preached  at  the  Rolls.     In 
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1 746,  upon  the  death  of  Dr  Egerton,  bishop  of  Hereford, 
Dr  Butler  was  made  clerk  of  the  closet  to  the  king  ;  and 
on  the  16th  of  October,  1750,  he  was  translated  to  the 
princely  see  of  Durham,— an  appointment  which  we  may 
easily  conceive  was  peculiarly  agreeable  to  the  worthy 
prelate,  from  having  been  so  long  connected  with  that 
diocese  in  his  younger  days. 

At  his  primary  visitation,  which  was  in  1751,  he  de- 
livered the  famous  charge  to  his  clergy,  which  was 
printed  at  Durham.  Of  this  his  first  and  indeed  last 
charge,  the  principal  object  was  "  external  religion." 
For,  having  long  observed  the  growing  indifference  of 
the  people,  and  particularly  of  the  lower  orders,  to  sacred 
matters,  he,  on  this  occasion,  strenuously  insisted  on  the 
usefulness  of  outward  forms  and  institutions,  and  of  call- 
ing in  the  aid  of  the  senses  to  excite  feelings  of  duty  and 
devotion.  The  forms  of  religion  he  would  have  to  occur 
as  frequently  as  possible,  so  as  ultimately  to  produce 
some  general  effect ;  and  this  he  shewed  to  have  been 
the  policy  under  all  the  other  systems  of  religion.  Under 
these,  he  observes,  religion  "  lias  had  a  conspicuous  part 
in  all  public  appearances,  and  the  face  of  it  has  been 
kept  up  witli  great  reverence  throughout  all  ranks,  from 
the  highest  to  the  lowest,  not  only  upon  occasional  so- 
lemnities, but  also  in  the  daily  course  of  behaviour.  In 
the  heathen  world,  their  superstition  was  the  chief  sub- 
ject of  statuary,  sculpture,  painting,  and  poetry.  It 
mixed  itself  with  business,  civil  forms,  diversions,  do- 
mestic entertainments,  and  every  part  of  common  life. 
The  Mahometans  are  obliged  to  short  devotions  five 
times  between  morning  and  evening.  In  Roman  Ca- 
tholic countries,  people  cannot  pass  a  day  without  hav- 
ing religion  recalled  to  their  thoughts,  by  some  or  other 
memorial  of  it ;  by  some  ceremony  or  public  religious 
form  occurring  in  their  way  ;  besides  their  frequent  ho- 
lidays, the  short  prayers  they  are  daily  called  to,  and 
the  occasional  devotions  enjoined  by  confessors.  By 
these  means,  their  superstition  sinks  deep  into  the  minds 
of  the  people,  and  their  religion  also  into  the  mmds  of 
such  of  them  as  are  serious  and  well  disposed."  It  is 
evident,  from  the  general  strain  of  the  good  bishop's 
charge,  that  he  highly  approved  of  this  policy,  and  that 
he  even  regretted  that  partial  diminution  of  pomp  and 
splendour  which  the  Reformation  had  introduced  into 
the  service  of  the  English  church.  "Indeed,"  says  he, 
"  in  most  ages  of  the  church,  the  care  of  reasonable  men 
has  been,  as  there  has  been  for  the  most  part  occasion, 
to  draw  the  people  off  from  laying  too  great  weight 
upon  external  things  ;  upon  formal  acts  of  piety.  But 
the  state  of  matters  is  quite  changed  now  with  us.  These 
thhigs  arc  neglected  to  a  degree,  which  is,  and  cannot 
but  be,  attended  with  a  decay  of  all  that  is  good.  It  is 
liighly  seasonable  now,  to  instruct  the  people  in  the  im- 
portance of  external  religion." 

We  are  fully  aware  of  the  reverence  due  to  such  a 
character  as  Bishop  Butler;  but  we  cannot  help  regret- 
ting, that  he  should  seem  to  have  reconnr.cnded  so  em- 
pliatically  those  mechanical  expedients  for  exciting  devo- 
tion, which  in  all  ages  have  degenerated  into  superstition. 
It  is  singular  enough,  that,  among  all  these  outward 
means,  lie  does  not  once  allude  to  education.  The  bishop 
asks,  whether  it  would  be  superstition,  were  men  hi  ought 
to  be  affected  with  devout  feelings  at  the  sight  of  a 
church  ?  We  conceive  their  feelings  would  be  much 
more  rationally  excited,  were  the  English  poor  more  ge- 
nerally taught  to  read  the  Bible  :  and  all  the  excellent 
methods  of  external  religion  recommended  in  the  charge 


would  certainly  be  multiplied  in  their  effects,  by  the  sin- 
gle addition  of  a  competent  education. 

We  can  easily  conceive,  that  the  bishop  would  have 
gone  much  farther  in  reviving  external  pomp,  did  the 
constitution  of  his  church  admit  of  it.  And  this  conclu- 
sion we  are  warranted  to  draw,  not  merely  from  the  ge- 
neral strain  of  the  charge,  which  some  how  or  other  has 
narrowly  escaped  being  suppressed ;  but  from  another 
circumstance  still  more  unequivocal  :  we  allude  to  the 
marble  cross  which  he  erected  in  his  chapel  at  Bristol, 
to  enliven  his  own  private  devotions.  This  bold  attempt 
at  reviving  ancient  forms,  calculated  to  impose  on  the 
senses,  gave  great  and  universal  offence  to  the  church  ; 
and,  combined  with  the  theory  inculcated  in  the  charge, 
gave  rise  to  public  discussions,  which,  though  anonymous, 
were  yet  sufficiently  important  to  command  attention. 
In  1752,  there  appeared  an  able  and  spirited  pamphlet, 
understood  to  be  written  by  a  clergyman  of  the  chinch  of 
England,  entitled,  A  serious  Ernjuiry  i?i(o  the  Use  and 
hnfiortance  of  external  Religion.,  addressed  to  the  bishop. 
The  writer,  the  only  direct  antagonist  that  Dr  Butler 
ever  met  with,  accused  him,  in  a  pretty  sharp  style,  of 
speaking  favourably  of  pagan  and  popish  ceremonies,  and 
countenancing,  in  some  degree,  the  cause  of  supersti- 
tion :  he  animadverts  on  his  number,  variety,  and  fre- 
quency of  forms,  as  being  too  apt  to  be  considered  by  the 
vulgar  as  commutations  tor  their  vices,  and  as  something 
substituted  in  lieu  of  repentance  ;  and  insinuates,  not  ob- 
scurely, that  his  lordship  was  no  enemy  to  the  Roman 
Catholic  form  of  worship.  We  have  been  the  more  par- 
ticular in  our  account  of  the  Charge,  as  we  wished  to 
lead  the  reader  to  the  true  foundation  of  the  report  which 
was  afterwards  raised,  that  Bishop  Butler  had  actually 
died  in  the  Roman  Catholic  communion.  This  was  for- 
mally asserted,  fifteen  years  after  his  death,  in  an  anony- 
mous panqihlet,  entitled.  The  Root  of  Protestant  Errors 
examined;  which  has  been  answered  by  Archbishop 
Seeker,  and  others.  But,  in  truth,  there  was  not  the 
least  reason  for  such  an  aspersion.  The  plain  statement 
has  already  been  given.  The  bishop,  in  conformity  to 
his  theory,  wished  to  hitroduce  a  more  ceremonious  form 
of  worship,  and  probably  would  have  had  no  aversion  to 
pictures  and  statues,  any  more  than  to  crosses  in 
churches;  but  all  this  has  evidently  no  more  to  do  with 
the  Roman  Catholicy"«!7/;,  than  it  has  with  I'resbyterian- 
isni.  If  he  took  delight  in  perusing  tlie  legends  and 
miraculous  lives  of  Roman  Catholic  saints,  this  was 
no  more  than  has  been  often  done  by  many  other  Pro- 
testants :  besides,  as  Seeker  justly  observes,  Dr  Butler 
was  a  man  who  knew  how  to  draw  instiuciion  from  any 
book. 

By  his  promotion  to  the  see  of  Durham,  h.e  was  plac- 
ed in  a  situation  highly  favourable  to  the  exercise  of 
that  beneficence  and  liberality  which  constituted  one  of 
his  greatest  enjoyments.  Blessed,  too,  with  ample  means 
of  encouraging  and  promoting  men  of  piety  and  fidelity, 
and  thus  promoting  practically  tliat  religion  of  which  he 
was  one  of  the  ablest  defenders,  his  prospect  of  doing- 
much  good  was  almost  as  extensive  as  his  wishes.  But 
this  prospect  soon  vanished.  His  health  began  visibly 
to  declhie  soon  after  his  removal  to  his  new  bishopric. 
When  complimented  on  his  great  resignation  during  his 
indisposition,  he  is  reported  to  have  expressed  his  re- 
gret, that  he  should  be  called  away  so  soon  from  this 
world,  alter  he  had  become  capable  of  doing  more  good 
in  it.  During  this  his  last  illness  he  was  carried  to  Bris- 
tol, to  make  trial  of  the  waters  of  that  place  :  but  no  be- 
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ticfit  resultintj  from  thcsi;,  he  removed  to  Bath  ;  where, 
bciiijj  coiiililctily  (xhaustcil,  lir  culirily  l)r(;ith<(l  his  lust, 
at  the  age  of  sixty,  on  thr  IGth  ot  June  1732.  llisciirpse 
was  conveyed  to  llribtol,  ;',iid  interred  in  the  cutliedral. 
A  flat  marble  stone,  pla<  ed  over  the  s])ot  where  his  re- 
mains are  deposited,  eontains  a  Latin  epitajdi,  i:ow  nearly 
obliterated,  said  to  have  been  written  by  his  own  chap- 
lain, the  h-ained  Ur  Nath.  t'orstir. 

Few  characters  are,  upon  the  whole,  more  entitled  to 
our  veneration  than  bishop  IJutler.  His  works  will  con- 
tinue to  bear  testimony  to  his  strength  of  mind,  and  ori- 
ginality of  view,  as  long  as  their  subjects  sliall  interest 
the  world  ;  ami  he  may  be  ranked  among  the  ablest  de- 
fenders of  revelation,  since  the  age  of  the  apostles.  The 
selection  of  his  topics  was  sometimes  unavoidably  influ- 
enced by  the  questions  of  the  day.  Some  of  them  are 
such  as,  perhaps,  would  not  now  Ije  discussed  with  much 
interest;  but,  if  they  have  ceased  to  agitate  the  philoso- 
phical world,  it  is  in  a  great  measure  owing  to  the  rigid 
accuracy  with  which  they  were  finally  elucidated  by  him- 
self, it  has  indeed  been  remarked,  that  his  reasoning  is 
generally  belter  calculated  to  silence  than  to  convince  ; 
and  that,  by  dwelling  so  much  on  the  unccrtaijity  and  im- 
perfections of  the  inferences  of  reason,  lie  is  apt  to  pro- 
duce a  sce))lical  turn  of  mind.  This,  however,  was  but 
the  nianncr  of  the  limes.  'Ihc  inlidels  of  those  days  did 
not  all  i)retend  to  reject  revelation  as  a  subject  of  ration- 
al cnfiuiry.  They  attacked  particular  points  with  all 
the  subtlety  of  metaphysical  argumentation  ;  and  hence 
a  necessity  was  imposed  on  the  friends  of  religion,  to 
dispute  every  inch  of  ground  witii  corresponding  uunute- 
ness. 

l)r  Butler's  greatest  praise  is  not  that  of  an  admirable 
writer;  he  was  equally  distinguished  as  a  man  and  a 
Christian.  His  private  benefactions  were  numerous, 
and  his  example  in  prouAOting  charitable  institutions  emi- 
;ientiy  conspicuous.  His  piety  was  truly  sincere  and 
fervent,  leaning,  perhaps,  a  little  to  the  gloomy  and  as- 
cetic :  a  character  which  it  possibly  derived,  in  part, 
from  his  early  education,  and  partly  from  a  natural  dis- 
position inclined  to  melancholy.  His  muniliccnce  was 
ill  all  respects  equal  to  the  great  means  with  which 
I'rovidcnre  had  blessed'him.  Whilst  bishop  of  Bristol, 
liC  expended,  in  repairuig  and  improving  the  episcopal 
palace,  4000/. ;  being  more  than  the  whole  emoluments 
of  that  see  amovmted  to  during  his  incumbency.  At 
Durham,  he  supported  the  episcopal  dignity  with  equal 
grandeur.  He  set  apai't  three  days  in  the  week  for  doing 
the  honours  of  the  bishopric,  and  entertained  the  principal 
r;entry  of  the  county  in  the  most  princely  style.  To  his 
table  were  invited  even  the  poorest  of  his  clergy  ;  whom 
he  occasionally  visited  at  their  parishes, and  tieatcd  with 
tlie  utmost  kindness  and  condescension.  Bishop  Butler 
was  never  married.  At  his  death,  it  is  said  that  he  or- 
dered all  his  manuscripts  lobe  burnt,  without  inspection. 
See  Bioff.  Brit. ;  and  Halifax's  Preface  and  Notes  to  the 
Analogij.     (k) 

BUTOMliS,  a  genus  of  plants  of  the  class  Emiean- 
dria,  and  order  Hexagynia.  See  Botany,  p.  201. 

BUTTKR,  a  fat  unctuous  substance,  usually  prepared 
from  the  crean)  of  cows  milk  by  agitation.  It  is  of  a  yel- 
low colour,  sometimes  higher,  sometimes  lighter,  pos- 
sesses the  properties  of  an  oil,  and  readily  mixes  with 
other  oily  bodies.  The  process  by  which  it  is  obtained 
from  cream,  is  that  sort  of  agitation  called  churning, 
well  known  to  every  body.  When  pure,  it  is  soft  and 
concrete,  and  of  an  agreeable  sweet  taste.     It  melts  at 


the  temperature  of  96",  and  becomes  transparent ;  but 
if  it  be,  kept  for  some  time  in  this  state,  a  portion  of  curd 
and  water,  or  wlwy,  is  disengaged,  and  it  assumes  exact- 
ly the  appearance  of  oil.  Il  has  now,  however,  lost  al- 
most all  ils  peculiar  flavour. 

Butter  has  been  usually  thought  to  be  a  matter  natu- 
rally distributed  through  the  milk,  and  existing,  alon^ 
with  the  caseous  and  serous  parts  thereof,  in  a  state  of 
mechanical  suspension,  similar  to  that  in  which  oil  is, 
when  suspended  in  water  by  means  of  syrup  or  muci- 
lage. But  though  a  mixture  of  this  sort,  commonly  call- 
ed an  emulsion,  puis  on  a  white  colour  like  milk,  and  its 
oily  parts  by  rest  rise  to  the  top,  and  form  a  cream  similar 
to  the  cream  of  milk,  yet  tlie  experiments  of  Messrs. 
Deyeux  and  Parmentier  seem  to  have  proved,  that  butter 
does  not  actually  exist  in  the  cream,  but  that  it  is  formed 
from  it  during  the  process  of  ch\irning,  by  certain  che- 
mical changes  which  then  occur.  These  gentlemen  were 
led  to  form  this  opinion,  by  observing,  that  butter  could 
not  be  produced  in  any  other  way  than  by  agitation  ;  be- 
cause whatever  substances  or  means  they  employed  to 
detach  cither  the  cheesy  or  buttery  part  of  the  cream, 
they  always  found  agitation  or  churning  necessai-y. 

Fourcroy  considers  the  butyraceoua  matter  of  milk  as 
quite  distinct  from  butter  ;  and  says,  it  is  a  white  liquid 
oil,  suspended  in  the  serum,  by  means  of  the  muco- 
saccharine  and  cheesy  parts,  which,  combining  with 
oxygen,  forms  butter.  The  oxygen  he  conceives  it  to 
obtain  partly  from  the  atmosphere,  and  partly  from  the 
milk  itself.  He  is  of  opinion,  that  butter  in  a  small  quan- 
tity can  be  obtained  without  agitation  ;  and  says,  that  the 
oily  panicles  of  the  butyraceous  matter,  which,  from  their 
greater  levity,  float,  when  the  milk  is  allowed  to  rest,  on 
the  surface  of  the  caseous  and  serous  fluid,  absorb  oxy» 
gen  from  the  atmosphere,  and  become  real  butter. 

That  important  chemical  changes  take  place  durinty 
the  operation  of  churning,  there  can  be  no  doubt;  but 
the  nature  of  these  is  still,  we  apprehend,  imperfectly 
understood.  Farther  experiments  seem  necessary  to 
elucidate  ihe  subject.  In  all  cases,  there  is  a  considera- 
ble extrication  of  gas  ;  and  Dr  Young  aflirms,  that  there 
is  likewise  a  rise  of  temperature  equal  to  four  degrees. 
In  the  Mid-Lothian  agricultural  report  for  1795,  it  is 
stated,  that  creain  churned  in  contact  with  atmospheric 
air,  absorbed  a  considerable  quantity  of  it.  But  Dr 
Young  has  shewn,  that  butter  may  be  obtained  from  cream 
by  churning,  without  the  contact  of  air.  These  two  state- 
ments, however,  arc  not  irrcconcileablc,  since,  according 
to  Fourcroy,  the  butyraceous  matter  takes  its  oxygen 
paitly  from  the  air,  and  partly  from  the  milk.  That  this 
matter  should  absorb  oxygen,  and  thereby  acquire  the 
consistence  of  butter,  is  quite  analogous  to  what  happens 
to  other  oily  bodies,  which  all  become  thicker  by  absorb- 
ing the  oxygenous  principle.  The  gas  disengaged  is 
probably  the  carbonic  acid  gas ;  for  every  person  must 
have  observed,  that  when  even  sour  cream  is  churned, 
the  butter  obtained  is  perfectly  sweet ;  and  the  milk  re- 
maining in  the  churn,  called  the  butter-milk,  is  always 
much  less  sour  than  the  cream  had  been. 

Though  butter  is  obtained  usually  by  agiuiing  cr^m, 
it  may  be  also  got  by  agitating  milk  as  drawn  from  the 
cow,  ar.d  even  in  greater  quantity  tlian  from  the  cream 
alone  of  the  same  milk  ;  a  fact  well  kiiovm  to  those  who 
superintend  dairies.  Even  whey,  by  churning,  yields  but- 
ter. In  the  agricultural  report  before  quoted,  it  is  stat- 
ed, that  27  Scotch  pints  of  whey,  that  is,  about  108  Eng- 
lish, afford  at  an  average  one  pouud  of  butter.    The  oily 


78 


BUTTER. 


part  of  the  milk  appears  to  have  so  strong  an  attraction 
for  the  other  ingredients,  that  it  never  completely  sepa- 
rates from  them. 

Butter  can  be  obtained  from  cream,  when  sweet  and 
newly  taken  from  the  milk  ;  but  it  then  requires,  accord- 
ing to  Fourcroy,  four  times  as  much  churning  as  after  it 
has  become  sour  by  standing.  It  appears,  therefore,  that 
by  being  kept,  cream  acquires  new  properties,  in  conse- 
quence of  which,  it  can  be  with  greater  facility  converted 
into  butter.  This  can  by  no  means  be  equally  well  ob- 
tauied  from  the  milk  of  every  sort  of  animal.  Indeed, 
the  milk  of  some  of  them  can  never  be  made  to  yield  any 
butter.  No  length  of  churning  will  produce  it  from  the 
cream  of  woman's  milk,  or  of  mare's  milk ;  while,  on  the 
contraiy,  the  cream  of  goat's  milk,  and  ewe's  milk,  yield 
it  in  abundance,  and  with  as  much  facility  as  the  cream 
of  the  milk  of  the  cow,  from  which  it  is  almost  always 
made.  The  cream  of  asses  milk,  when  long  agitated, 
yields  a  soft,  white,  insipid  butter,  which  has  the  singu- 
lar property  of  again  mixing  very  readily  with  the  butter- 
milk, and  of  being  capable  to  be  again  separated  from  it, 
by  agitating  the  containing  vessel  under  cold  water. 

When  butter  is  kept  for  a  certain  time,  it  acquires  a 
peculiar  disagreeable  smell  andtaste,  known  by  the  name 
of  rancidity.  This  has  been  thought  to  arise  from  the 
developement  of  a  peculiar  acid,  similar  to,  if  not  the 
same  with,  the  sebacic  acid.  But  Dcyeux  and  Parmen- 
tier  have  shewn,  that  no  acid  is  present  in  rancid  butter. 
Rancid  oils,  however,  certainly  do  shew  acid  properties. 
Tne  disposition  of  butter  to  become  rancid,  is  owing  in  a 
good  measure  to  the  presence  of  foreign  matters  adher- 
ing to  it;  for  if  the  butter  be  carefully  washed,  so  as  to 
separate  completely  the  serous  and  curdy  parts,  rancidi- 
ty does  not  take  place  nearly  so  soon. 

When  butter  is  distilled,  we  obtain  a  little  water  and 
sebacic  acid  ;  the  greatest  part  of  the  butter  comes  over 
in  the  state  of  an  oil,  with  a  strong,  pungent,  and  very  dis- 
agreeable smell ;  much  carburated  hydrogen  gas  is  dis- 
engaged, and  there  remains  in  the  retort  a  very  small 
carbonaceous  residuum,  with  a  little  phosphat  of  lime. 

The  most  approved  modes  of  preparing  butter,  the 
circumstances  which  influence  its  goodness,  the  uses  to 
which  it  is  put,  and  the  best  methods  of  preserving  it, 
with  its  importance  as  an  article  of  commerce,  will  be 
mentioned  afterwards.  Meanwhile,  we  observe,  that  this 
substance  seems  to  have  been  very  imperfectly,  if  at  all, 
known  to  the  ancients. 

The  word  butter  is  no  doubt  from  the  Latin  butyrum, 
and  that  from  the  Greek  lialv^et,  which  is  generally  stat- 
ed to  be  a  compound  of  the  two  words  /3»5,  bos,  and  li/fos, 
coagulum  ;  while  others  contend  that  fik/lvfoi  is  not  of 
Greek  origin,  but  derived  from  the  language  of  the 
Scythians,  from  whom  the  Greeks  fu-st  obtained  the 
knowledge  of  butter.  Certain  it  is,  that  Hippocrates  is 
the  first  Greek  author  who  mentions  /Sslffov.  Speaking 
of  the  Scythians,  he  says,  "  they  pour  the  milk  of  their 
marcs  into  wooden  vessels  and  shake  it  violently  ;  this 
causes  it  to  foam,  and  the  fat  part,  which  is  ligjit,  rising 
to  the  surface,  becomes  what  they  call  butter  (o  ^alv^ov 
jc«At89-i)"  Herodotus  also,  who  v.as  cotcmporary  with 
him  from  the  year  U.  C  459  to  B.  C.  413,  particularly 
describes  the  process  of  making  butter  among  llie  Scy- 
thians. Tliis  affords  a  presumption  that  the  article  was 
not  then  known  among  the  Greeks,  and  that  they  acquir- 
ed the  knowledge  of /JsTufev,  and  the  practice  of  making 
it,  from  the  Scythians. 

Some  have  imagined  that  they  found  butter  mentioned 


in  the  writings  of  Moses,  the  book  of  Job,  and  other  parts 
of  the  most  ancient  sacred  scriptures.  According  to  our 
translation,  Abraham  is  said,  Gen.  xviii.  8.  to  have  taken 
butter  and  milk,  and  the  calf  that  had  been  dressed,  to  set 
before  the  august  strangers  who  visited  him.  And  in 
the  well-known  song,  or  historical  ode  of  Moses,  which 
he  recited  in  the  hearing  of  the  Israelites,  a  short  time 
before  his  death,  (Deut.  xxxii.  14.)  we  have  the  words 
"  butter  of  kine."  Butter  is  also  mentioned  in  the  song 
of  Deborah  and  Barak,  Judges  v.  25.  Certain  friends 
(2  Sam.  xvii.  29.)  are  said  to  have  brought  to  Maha- 
naim,  butter  and  other  articles,  for  the  refreshment  of 
David  and  his  army  during  the  rebellion  of  his  son  Ab- 
salom. Honey  and  butter  are  also  mentioned  Job  xx. 
17  ;  and  in  chap.  xxix.  6.  he  says,  "  When  I  washed  my 
steps  with  butter,  and  the  rock  poured  me  out  rivers  of 
oil."  Butter  and  honey  are  also  mentioned  in  the  well- 
known  passage  in  the  7th  chapter  of  Isaiah,  where  the 
prophet  foretels  of  the  child,  that  he  should  eat  butter 
and  honey.  And  in  the  30th  chapter  of  the  Proverbs  it  is 
said,  "  the  churning  of  milk  bringeth  forth  butter."  But 
it  is  to  be  observed,  that  in  all  these  passages,  the  He- 
brew word  is  nKOrii  hemae,  which  biblical  critics  agree 
in  allowing  to  signify  sour  thick  milk  or  cream.  Be- 
sides, it  is  plain  that  hemde  alludes  to  something  fluid, 
for  it  was  used  to  wash  the  feet.  The  error  of  suppos- 
ing hemae  to  mean  a  concrete  substance  like  butter,  ap- 
pears to  have  arisen  from  the  Septuagint,  who  translate 
the  Hebrew  term  by  ^alv^ot,  a  word  which,  as  they  lived 
in  Egypt  two  centuries  after  Hippocrates,  they  might  no 
doubt  have  heard  of,  and  supposed  to  correspond  to  the 
Hebrew  word  hemde.  That  they  meant,  however,  no 
more  than  cream  by  the  term  jinlv^ct,  is  highly  probable. 
No  doubt,  the  common  translation  of  the  passage  alrea- 
dy quoted  from  the  Proverbs,  may  be  thought  to  prove 
clearly  that  the  making  of  butter  by  churning  was  well 
known  among  the  Hebrews.  But  the  original  words 
abn  V'n>  meetz  heleb,  signify  to  squeeze  or  press  ;  and 
mignt  have  been  as  well  translated  "  the  pressing  of  the 
milker  bringeth  forth  milk."  And  this  accords  better 
with  what  immediately  follows,  viz.  "  and  the  wringing 
of  the  nose  bringeth  forth  blood." 

It  was  late  before  the  Greeks-appear  to  have  had  any 
knowledge  of  butter.  No  mention  is  made  of  it  by  any 
of  their  early  poets.  Homer,  Theocritus,  and  Euripides, 
though  they  frequently  speak  of  milk  and  cheese,  say 
nothing  of  butter:  and  Aristotle,  in  his  History  of  jini- 
mals,  at  first  assigns  to  milk  only  two  component  pai'ts, 
viz.  the  serous  and  the  caseous  ;  though  afterwards  he  re- 
marks, as  it  were  by  the  bye,  that  there  is  likewise  found 
in  milk  a  fat  substance,  which,  under  certain  circum- 
stances, is  like  oil.  Hippocrates,  as  we  have  already  re- 
marked, is  the  first  Greek  writer  who  mentions  butter; 
and  he  frequently  prescribes  it  as  an  external  application 
under  another  name,  viz.  iriKc^iov.  But  Galen,  who 
wrote  in  the  end  of  the  second  century,  does  not  use  this 
term.  It  seems  to  have  been  of  PInygian  extraction. 
The  poet  Anaxandridcs,  who  flourished  a  short  time  af- 
ter Iii])poci'atcs,  describhig  the  wedding  of  Iphicrates, 
wiio  married  the  daughter  of  Cotys  king  of  Thrace,  and 
the  Thracian  entertainments  given  on  that  occasion,  men- 
tions the  use  of  butter  for  food  among  these  people  as  a 
matter  of  curiosity;  a  sure  proof  that  it  was  not  so  em- 
ployed among  the  Greeks. 

Strabo,  who  llourisjiid  about  thirty  years  before  the 
Christian  era,  says  tin;  Lusilanians  and  Ethiopians  used 
butter  instead  of  oil.     And  A',lian,  wlio  lived  in  the  end 
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oi  ihc  lir.st  (cuUiry,  suys  tlint  llic  Indians  (employed  but- 
ter to  iiiiuint  tlic  wounds  ol'  tli<.ii'  clcplianls.  IMiilaicli, 
wlio  was  his  colcmporaiy,  speaks  of  a  visit  paid  Ijy  a 
Lacedemonian  lady  Ut  lierenicc  llic  wife  of  iJeiotariis, 
wliicli,  accordint;  to  liiui,  seems  not  to  have  been  mutual- 
ly ajjreeable  ;  for  he  says  the  one  snielled  so  much  of 
butter,  and  the  other  of  perfume,  that  neither  of  tliem 
could  endure  tiie  otiier. 

Uioscoridcb  (B.  C.  33,)  is  the  lirst  author  who  recom- 
mends Ijulter  as  an  article  of  diet,  and  says  it  mii^Iit  be 
melted  fresh,  and  poiwed  over  pulse  and  otiicr  vegeta- 
bles iiisti;adof  oil,  and  used  in  pastry.  He  also  recom- 
mends it  for  medicinal  purposes.  IJut  Galen,  who  wrote 
at  Rome  about  200  years  later,  is  mucii  more  full  on  the 
healing  virtues  of  butter.  He  is  surprised  that  Diosco- 
rides  should  have  said  it  was  made  of  sheep's  and  goat's 
milk,  for  he  himself  had  seen  it  made  of  cow's  milk  ;  and 
such  butter,  he  aflirms,  was  always  the  fattest  and  be.st, 
and  had  from  thence,  he  believes,  derived  its  name.  He 
says  it  may  be  used  instead  of  oil  in  mollifying  leather, 
and  that  m  cold  countries  which  did  not  produce  oil,  but- 
ter was  used  in  tlie  baths,  and  was  evidently  a  real  fat, 
because,  when  poured  over  bvn-ning  coals,  it  readily 
caui^ht  fire.  From  all  this  it  is  evident,  tliat  butter  in 
his  time  nmst  have  been  very  little  known  to  the  Greeks 
aim  Romans. 

Strabo,  speaking  of  the  ancient  Britons,  says,  that 
though  they  had  abundance  of  milk,  some  of  them  were 
so  ignorant  that  they  did  not  know  how  to  make  a  cheese. 
But  Pliny,  on  the  other  hand,  aflirms,  that  "  the  barbar- 
ous nations,"  by  wiiich  he  usually  means  the  Germans 
and  Britons,  not  only  made  cheese,  but  likewise  butter, 
which  they  used  as  a  most  agreeable  food  ;  and  the  use 
of  this  food  was  a  distinguishing  mark  betwixt  the  rich 
and  the  poor.  To  these  nations  he  ascribes  the  inw;ntion 
of  butter,  and  says  they  made  it  from  the  milk  of  the  goat, 
the  sheep,  and  the  cow  ;  most  commonly  from  the  latter, 
but  that  the  milk  of  the  ewe  produced  the  fattest  butter. 
He  likewise  describes  the  form  of  the  vessel  employed 
by  the  barbarians  in  making  it,  which  seems  to  have  been 
not  very  dilfereul  from  wliat  wc  now  use.  It  was  cover- 
ed, he  says,  and  had  holes  in  the  lid.  He  is  the  first 
Latin  writer  who  mentions  the  word  buturum,  though 
Vossius  thinks  it  is  to  be  found  in  Columella.  Whether 
Tacitus,  by  lac  concrctuw,  which  he  aflirms  to  have  been 
the  most  common  food  of  the  Germans,  means  cheese 
or  butter,  it  is  impossible  to  determine. 

The  Greeks,  then,  seem  to  have  derived  their  first 
acquaintance  with  butter  from  the  Thracians  or  the  Scy- 
thians, and  the  Romans  from  the  Germans.  Nor  did 
either  of  them,  after  learning  its  nature,  employ  it  as  an 
article  of  food,  but  only  as  an  ointment  in  their  baths,  and 
in  medicine.  Their  agricultural  writers,  who  treat 
largely  of  milk,  cheese,  and  oil,  as  food,  take  no  notice  of 
butter,  nor  is  it  mentioned  by  Apicius.  The  suggestion 
of  Dioscorides,  therefore,  formerly  mentioned,  that  but- 
ter might  be  conveniently  used  in  cookery,  seems  not  to 
have  been  attended  to.  Fourcroy  thinks,  that  the  effect 
of  agitation  in  separating  butter  from  milk,  must  have 
been  accidentally  made  by  the  Scythians  or  other  wan- 
dering tribes  while  transporting  their  milk  from  place  to 
place  in  skins  or  other  vessels. 

Sidonius  Apollinaris  informs  us,  that  the  ancient  Bur- 
gundians  were  accustomed  to  besmear  their  hair  with 
butler ;  and  Clemens  Alexandrinus  says,  that  the  ancient 
Christians  of  Egypt  burned  butter  in  their  lamps  at 
their  altars  instead  of  oil ;  a  practice  somewhat  similar 


to  which  has  been  retained  by  the  Abyssinians.  In  the 
Roman  Catholic  churches,  it  was  anciently  allowed, 
during  Christmas  time,  to  use  butter  instead  of  oil,  on 
account  of  the  great  consumption  of  this  in  other  ways. 
This  accounts  for  the  name  "  butter  tower,"  which  we 
find  in  some  places,  as  at  Rouen,  Notre  Dame,  and  others. 
In  1500,  George  d'Amboise,  Archbishop  of  Rouen, 
finding  the  oil  fail  in  his  diocese  during  Lent,  permitted 
the  use  of  butter  in  their  lamps,  on  condition  that  each 
person  sliould  pay  six  deiucrs  for  the  indulgence,  with 
which  sum  lliis  tower  was  erected. 

From  all  the  accounts  of  the  method  of  making  butter 
transmitted  to  us  by  the  aiicients,  we  have  reason  to  thuik 
that  they  were  unactpiainted  with  the  art  of  giving  it 
that  firmness  and  consistence  which  is  so  valuable  a  qua- 
lily  of  modern  butter.  They  always  speak  of  it  as  a  li.|uid 
substance.  With  them  it  was  poured  out  like  oil ;  with 
us  it  is  cut  and  spread.  Their  butter  was  probably  much 
inferior  to  ours,  and  its  use  very  limited. 

The  processes  for  making  butter  have  been  various  in 
difl'ercnt  ages  and  among  different  nations.  The  opera- 
tion of  churning  is  well  known ;  and  we  have  only  to 
observe,  that  though  churns  have  been  constructed  of 
diflercnt  forms,  they  may  be  all  reduced  to  two,  the  ver- 
tical and  horizonlul.  The  vertical,  or  pump  chum,  as 
it  is  usually  named,  was  probably  the  first  tl.ought  of, 
and  is  nothing  more  than  a  tall  wooden  vessel,  three  or 
four  feet  high,  narrow  in  proportion  to  its  height,  and 
straiter  above  than  below,  having  a  sort  of  piston  or  staff, 
adapted  to  it,  with  a  perforated  head,  by  moving  which 
up  and  down  with  the  hands,  the  cream  is  agitated,  and 
the  butter  at  length  formed.  The  utensil  is  sufficiently 
well  adapted  to  the  operation  of  making  butter  on  a  small 
scale,  where  the  cream  to  be  churned  is  the  produce  of 
a  few  cows  only.  But  where  dairying  is  managed  on 
the  great  scale,  and  the  quantity  of  cream  large,  tlie  ope- 
ration performed  in  this  way  is  too  tedious  and  laborious 
for  general  use,  and  methods  have  been  contrived  to  ex- 
pedite the  process  and  abridge  the  labour.  This  is  best 
done  by  means  of  the  horizontal,  commonly  called  the 
barrel-churn,  w  hich  is  a  cylindrical  vessel,  close  at  both 
ends,  and  firmly  fixed  upon  a  stand,  having  a  sort  of  rack 
or  trundle  adapted  to  it  within,  usually  with  four  blades, 
and  turned  by  a  winch  or  handle,  placed  on  its  axle,  pass- 
ing through  the  ends  of  the  churn.  By  this  machine,  as 
much  cream  may  be  churned  in  an  hour  as  could  be  done 
in  ten  or  twelve  by  the  common  upright  churn. 

Ingenious  machinery  for  working  both  species  of 
churns,  by  means  of  water,  and  other  moving  powers, 
have  been  contrived,  and  found  to  answer  well. 

In  the  northern  parts  of  Africa,  in  Egypt,  and  Arabia, 
they  chum  by  putting  the  cream  into  a  goat's  skiii,  turn- 
ed inside  out,  and  pressing  it  to  and  fro,  in  an  uniform 
manner.  Sometimes  tliey  place  it  on  an  inclined  plane, 
permitting  it  to  roll  to  the  bottom,  and  then  again  re- 
placing it  to  run  the  same  coui-sc.  A  method  which  in 
a  short  time  produces  butter. 

Dr  Chandler,  while  tj-avelling  in  Greece,  observed 
them  treading  the  skins  thus  filled  with  their  feet ;  a 
practice  which  has  been  thought  to  illustrate  the  passage 
already  quoted  from  the  book  of  Job. 

In  Bengal,  they  chum  by  simply  turning  a  stick  in 
the  milk ;  and  that  families  may  have  the  butter  fresh 
and  sweet  to  breakfast,  it  is  made  in  this  way  every 
morning.  In  many  parts  of  the  East,  they  make  butter 
of  the  milk  of  the  bufTalo  ;  but  this  is  by  no  means  es- 
teemed equal  in  excellence  to  the  butter  of  the  covr's 
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irdlk.  It  is  deficient  in  consistence,  colour,  and  fla- 
vour. 

AVith  regard  to  the  good  or  bad  qualities  of  butter, 
a  great  deal  has  been  always  ascribed  to  the  pasturage 
of  different  farms  or  districts.  Recent  observations  and 
experiments,  however,  shew  that  much  less  depends 
upon  this  than  has  been  commonly  imagined.  The 
mode  of  management  appears  to  be  of  much  greater 
consequence.  "  In  every  district,"  says  Dr  Anderson, 
■'  where  fine  butter  is  made,  it  is  universally  attributed 
to  the  richness  of  the  pastures,  though  it  is  a  well  known 
fact,  that  take  a  skilful  dairy-maid  fram  that  district  into 
another,  where  no  good  butter  is  usually  made,  and 
where,  of  course,  the  pastures  are  deemed  very  unfa- 
vourable, she  will  make  butter  as  good  as  she  used  to 
do  ;  and  bring  one  from  this  last  district  into  the  other, 
and  she  will  find  that  she  cannot  make  better  butter  there 
than  she  did  before,  unless  she  takes  lessons  from  the 
servants  or  others  whom  she  finds  there." — "  I  have  fre- 
quently," continues  he,  "  known  instances  of  this  kind. 
And  the  same  thing  takes  place  in  the  manufacture  of 
beer  and  many  other  articles.  In  matters  of  this  sort,  a 
very  great  diversity  is  produced  by  circumstances  appa- 
rently of  a  most  trivial  kind." 

M.  Tessier,  of  the  National  Institute  of  France,  says, 
"  The  particular  nature  of  Bretagne  butler,  whose  colour, 
flavour,  and  consistence,  are  so  much  prized,  depends 
neither  on  the  pasture  nor  the  particular  species  of  cow, 
but  on  the  mode  of  making.  This  butter  is  of  a  supe- 
rior quality,  because  they  make  it  of  the  richest  cream, 
and  usually  in  large  quantities  at  a  time.  As  soon  as  it 
is  made  and  washed,  they  sprinkle  it  with  sweet  milk, 
spread  it  out  in  flatted  cakes,  larger  or  smaller,  but  rare- 
ly containing  less  than  three,  or  more  than  six  pounds  ; 
and  lay  it  on  a  kind  of  pan,  placed  on  hot  cinders,  and 
covered  with  a  copper  lid,  on  which  are  put  cinders  also. 
It  remains  there  some  minutes,  more  or  fewer  according 
to  the  bulk  of  tlie  cake." 

This  mode  of  managing  butter  appears  from  him  to 
be  a  secret  in  certain  families,  and  to  require  practice 
and  dexterity  to  conduct  it  with  success. 

Still,  however,  we  arc  disposed  to  believe  that  certain 
pastvn'es  arc  more  favourable  to  the  production  of  good 
butter  than  others.  Certain  plants,  such  as  turnip,  wild 
garlic,  hemlock,  rough-leaved  dandelion,  charlock,  and 
may-weed,  are  known  to  afi"ect  milk  with  a  cUsagreeable 
flavour,  and  there  may  be  many  others  which,  to  a  cer- 
tain degree,  impair  its  goodness,  though  their  eff'ects  are 
by  no  means  so  evident.  Far  more,  however,  depends 
on  good  management  tiian  on  this  circumstance,  or  even 
on  the  species  of  cow  we  feed  ;  for  that  something,  like- 
wise, is  owing  to  this,  is  equally  well  ascertained.  Cows 
have  been  found  whose  milk  could  not  be  brought  to 
yield  any  butter  at  all. 

It  has  been  long  remarked,  tlial  the  butter  in  the  High- 
lands of  Scotland,  when  ])roperly  made,  possesses  a  pe- 
culiarly rich  and  delicate  flavour;  and  tliis  has  been  al- 
most universally  attributed  to  the  old  grass  on  which  the 
cows  feed  in  these  remote  glens.  lint  what  more  com- 
mon error  than  to  mistake  a  concondtani  rircumstance 
for  a  cause  ?  I)r  Anderson,  by  his  experiments  on  milk, 
has  shewn  tlial  the  excellence  of  the  liigliland  butter 
may  be  very  rea:;onal)ly  ascribed  to  a  quite  (iifl'ci'ent 
cause.  He  has  jiros  ed  that  the  cream  of  a  given  mea- 
sure of  milk  ronslaniiy  increases  in  quanliiy,  and  still 
more  in  quality,  from  the  first  drawn  tea-cup  full,  lo  the 
last  drop  that  can  bo  squeezed  from  the  udder  at  the 


time.  "  Probably,"  says  he,  "  on  an  average  of  a  great 
many  cows,  the  proportion  of  the  cream  obtained  from  a 
given  quantity  of  the  last  drawn  milk,  may  be  to  that  of 
the  cream  obtained  from  an  equal  quantity  of  the  first 
drawn,  as  ten  or  twelve  to  one;  but  the  quality  of  the 
cream  of  the  last  drawn  was  still  more  superior  than  its 
quantity.  The  cream  of  the  first  drawn  tea-cupful  of 
the  milk  was  only  a  thin  white  film  ;  in  the  last,  it  was  of 
a  thick  butyraceous  consistence,  and  of  a  glowing  rich- 
ness of  colour,  such  as  no  other  cream  possesses.  It  is, 
therefore,  observes  Dr  Anderson,  of  much  more  impor- 
tance than  is  commonly  imagined,  to  milk  the  cows  well ; 
for  on  the  cream  of  the  last  drawn  milk  depends  entirely 
the  richness  and  delicate  flavour  of  the  butter."  Now, 
in  the  Highlands  of  Scotland,  where  they  rear  almost  all 
their  calves,  the  common  practice  is  to  admit  the  calf  to 
suck  the  mother  always  for  a  certain  time  before  milking. 
And  when  the  dairy-maid  judges  the  calf  has  had  enough, 
it  is  removed  to  the  pen  or  cruive,  from  which  it  had 
been  brought.  In  this  way,  the  latter  drawn  parts  of  the 
milk  only  are  obtained  for  the  dairy  ;  and  the  cream  pro- 
duced from  it  being  of  a  superior  quality,  the  excellence 
of  the  Highland  butter  seems  to  be  accounted  for.  In 
the  higher  districts  of  Galloway,  a  similar  mode  of  ma- 
nagement prevails,  and  their  butter  is  observed  to  be  rich 
and  delicate.  It  has  been  likewise  ascertained,  that  the 
cream  which  first  rises  after  the  milk  has  been  deposited 
in  the  dairy -pans,  is  both  much  greater  in  a  given  space 
of  time,  than  that  which  rises  in  an  equal  space  several 
hours  after,  and  of  a  greatly  superior  quality;  that  thick 
milk  throws  up  less  cream  than  thin,  but  of  a  richer 
quality  ;  and  that  milk  that  has  been  much  agitated  by 
carrying,  and  cooled  before  it  is  put  into  the  milk-pans, 
never  throws  up  so  much  cream,  as  that  which  is  im- 
nicUiately  deposited  in  them  after  milking.  It  is  also 
known,  that  the  milk  is  not  at  the  best  till  about  four 
months  after  the  cow  has  calved  ;  and  that  the  degree  of 
heat  most  favourable  to  the  production  of  cream  from 
milk,  is  from  50  to  55  degrees  of  Fahrenheit's  thermome- 
ter. "  If  the  heat  of  the  milk-house,"  says  Dr  Anderson, 
"  be  too  great,  the  milk  suddenly  coagulates,  without 
admitting  of  any  separation  of  the  cream  ;  or  it  is  so 
quickly  turned  sour,  as  greatly  to  mar  the  operation.  If, 
on  the  other  hand,  the  milk  be  exposed  to  too  cold  a 
temperature,  the  cream  separates  from  it  slowly,  and 
with  difficulty ;  it  acquires  a  bitter  and  disagreeable 
taste ;  the  butter  can  scarcely  be  made  to  come  at  all ; 
and  when  it  is  come,  it  is  so  pale  in  the  colour,  so  small 
in  quantity,  and  of  such  hard  and  brittle  consistence,  so 
poor  to  the  taste,  and  of  so  little  value  in  all  respects,  as 
to  bring  a  very  low  price  at  the  market,  compared  to 
what  it  would  have  produced,  had  it  been  preserved  in  a 
proper  degree  of  heat."  The  same  judicious  writer 
stales  it  as  his  o])inion,  formed  from  experience  and  at- 
tentive observation,  th.at  since  neither  cream  nor  butter 
can  be  produced  from  milk,  till  some  portion  of  an  acid 
be  evolved  in  it,  the  last  drawn  lialf  of  the  milk  only 
should,  in  general,  be  set  up  for  producing  cream,  and 
be  allowed  to  stand  till  it  throw  up  the  whole  of  its  cream, 
even  till  the  milk  tastes  perceptibly  sourish  ;  and  that  if 
this  cream  be  afterwards  judiciously  managed,  the  butter 
thus  obtained  will  be  of  a  greatly  superior  quality  to  what 
can  be  usually  got  at  market,  and  its  quantity  not  consi- 
derably less,  than  if  the  whole  of  the  milk  had  been  ori. 
ginally  set  apart  for  producing  cream.  "  This,  there- 
fore," says  he,  "  is  the  practice  that  I  should  recom- 
mend, as  most  likely  to  suit  the  frugal  farmer ;  as  his 
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butter,  tliouj^li  of  a  snpciior  q\ialitj',  could  be  alTordcd 
at  a  price  thai  would  always  ensure  it  a  rapid  sale." 

Cows,  in  Huninier,  sli(<ul(l  be  milked  three  times  a-day 
at  least;  early  in  the  niDrnin^,  at  nuon,  and  just  before 
l)i]^ht-fall.  If  this  be  not  done,  the  greatest  ])ossiblc 
quantity  of  milk  will  be  far  from  being  obtained  from 
them.  'I'he  milk  is  secreted  in  the  udder,  very  much  in 
proportion  to  the  (luantity  re([uircd,  as  we  sec  in  the  case 
of  dogs,  cats,  pigs,  and  other  animals,  which  produce 
more  young  than  one  at  a  time  ;  and  we  know  that  a  cow, 
by  scanty  milking,  can  very  soon  be  put  di'y.  It  is  there- 
fore of  the  utmost  conscf|Ucncc,  that  the  whole  milk  se- 
creted be  at  each  milking  carefully  drawn  away.  It  may 
be  laid  down  as  a  pretty  general  rule,  that  18  pounds  of 
milk  will  yield  one  pound  of  butler  ;  and  that  this  is  ihc 
produce  of  a  single  cow  per  day.  Some,  however,  will 
furnish  twice,  or  even  thrice  this  <|uanlity.  The  effects 
of  feeding,  treatment,  managemcni,  and  the  idiosincracy 
ef  particular  animals,  are  here  astonibhingly  great. 

From  1 2  to  20  hours  in  summer,  and  about  twice  as 
long  in  winter,  should  be  permitted  to  elapse  before  the 
milk  is  skimmed,  after  it  has  been  put  into  the  milk-pans. 
If,  on  applying  the  tip  of  the  finger  to  the  sulfate,  no- 
thing adlieres  to  it,  the  cream  may  l)e  properly  taken 
ofl";  and  during  the  hot  summer  months,  this  should  al- 
ways be  done  in  the  morning,  before  the  dairy  becomes 
warm.  The  cream  shoidcl  then  be  deposited  in  a  deep 
pan,  placed  in  the  coolest  part  of  ihu  dtiiry  ;  or  in  a  cool 
cellar,  where  free  air  is  admitted.  In  hoi  weather,  churn- 
ing should  be  performed,  if  possible,  every  other  day ; 
but  if  this  is  not  convenient,  the  crdam  sliould  be  daily 
shifted  into  a  clean  pan;  and  the  cht'miug  should  never 
be  less  frequent  than  twice  a-week.  This  work  should 
be  performed  in  the  coolest  time  ofthe  day,  and  in  the 
coolest  part  ofthe  house,  where  tbeje  is  a  free  flranght 
of  air.  Cold  water  should  be  applici  to  the  churn,  first 
by  filling  it  with  this,  some  time  bttbre  the  cream  is 
poured  in,  and  then  by  immersing  it  il  water  to  the  depth 
of  a  foot  or  so,  during  the  operation  provided  we  use 
the  pump-churn;  or  by  applying  wcfcloths  to  it,  if  we 
use  a  barrel-churn.  Such  means  ail  generally  neces- 
sary to  prevent  the  too  rapid  acidifiction  of  the  cream, 
and  formation  of  the  butter. 

The  winter  season  and  cold  wcatherinf  course,  require 
an  opposite  practice;  but  we  can  harc^y  be  too  cautious 
in  the  application  of  heat ;  for  the  coimon  practices  of 
wrapping  the  churn  in  a  warm  clothlplunging  it  into 
hot  water,  adding  warm  milk  to  the  feam,  or  placing 
the  churn  near  the  fire,  all  tend  to  Sure  the  butter. 
The  best  way  perhaps  is  to  heat  the  clirn,  by  filling  it 
with  boiling  water  before  the  cream  i.  put  in,  and  to 
place  it  in  the  warmest  part  ofthe  hous^  but  not  close 
by  a  fire. 

The  operation  of  churning  ought  to  bcHoderatc,  equa- 
ble, and  uninterrupted  ;  for  if  we  stop  Ir  relax  in  our 
exertions,  the  butler  will  go  back,  as  ifis  called  ;  and 
if  the  motion  be  too  quick  and  violent,  he  butter  will 
imbibe  a  very  disagreeable  flavour.  Till,  in  some  dis- 
tricts of  Scotland,  is  known  by  the  phras  bursting  the 
churn. 

Machinery,  ffs  before  observed,  of  anVigenious  and 
convenient  construction,  is  in  some  districtkiow  employ- 
ed, and  found  to  have  the  advantage,  not  olv  of  abridg- 
ing labour,  but  of  securing  a  more  regulaand  uniform 
motion.  I 

When  the  operation  is  properly  conduct^,  the  butter, 
after  some  time,  suddenly  forms,  and  is  tlie  carefully 
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collected  and  separated  from  i)ic  Inutcr-milk.  Hut  ir, 
doing  this,  it  is  not  Miflicicnt  merely  to  |KJuroflr this  milk, 
or  withdraw  the  butler  from  it ;  because  a  certain  portion 
ofthe  caseous  and  serous  parts  of  the  milk  still  remain 
in  llie  inlerslicesof  the  butler,  and  niustl>e  detached  from 
it  by  washing,  if  we  would  obtain  it  pure.  In  washing 
butler,  some  think  il  suflicitnt  to  press  the  niabs  gently 
betwixt  the  hands  ;  others  press  it  strongly  and  frequent- 
ly, repealing  the  washings  till  the  water  come  olT  (piito 
clear.  The  first  method  is  preferable,  when  the  buttci 
is  made  daily  for  immediate  use,  from  new  milk  or 
cream  ;  because  the  portions  of  such  adhering  to  it,  or 
mixed  with  il,  contribute  to  produce  the  sweet  agreeable 
llavour  which  distinguishes  new  cream.  But  when  our 
object  is  to  prejjare  butler  for  keeping,  wc  cannot  repeat 
tiic  washings  too  often,  since  the  presence  of  a  small 
quantity  of  milk  in  it,  will,  in  less  than  12  hours  after 
churning,  cause  il  sensibly  to  lose  its  good  qualities. 

The  process  of  washing  butler  is  usually  nolliing  more 
than  throwing  it  into  an  earthen  vessel  of  clear  cool  wa- 
ter, working  it  to  and  fro  with  the  hands,  and  changing 
the  water  till  it  come  off  clear.  A  much  preferable  ,^ 
method,  however,  and  that  which  we  believe  is  now 
always  practised  by  those  who  best  understand  the  busi- 
ness, is,  to  use  two  broad  pieces  of  wood  instead  of  the 
hands.  This  is  to  be  preferred,  not  only  on  account  of 
its  apparently  greater  cleanliness,  but  also  because  it  is 
of  decided  advantage  to  the  quality  of  the  butter.  To 
this  the  wai-mth  of  the  hand  gives  always  more  or  less  of 
a  greasy  appearance ;  and  butter  washed  by  means  of 
the  Vfooden^a/i/iers,  as  they  are  called,  will  always  fetch 
at  market  a  higher  price  than  if  the  hand  had  been  em- 
ployed. The  influence  ofthe  heat  of  the  hand  is  greater 
than  might  at  first  have  been  suspected.  It  has  always 
been  remarked,  that  a  person  who  has  naturally  a  warm 
hand,  never  makes  good  butler. 

After  washing,  the  butter  should  be  cut  and  sliced  in 
every  possible  direction,  with  a  serrated  or  rough-edged 
knife,  in  order  to  bring  out  from  it  the  smallest  hair,  bit 
of  rag,  strainer,  or  any  thing  that  may  have  chanced  to 
fall  into  it.  It  is  then  to  be  spread  in  a  bowl,  and  such  "a 
quantity  of  salt  added  as  may  be  judged  proper.  If  tl»e 
butter  is  to  be  used  immediately,  or  kept  only  for  a  short 
time,  a  small  proportion  will  be  sufficient ;  and  in  this 
state  it  is  usually  denominated  /rcsh  butter.  But  if  it 
be  intended  to  be  long  kept,  or  transported  to  a  distance, 
an  ounce  or  two  of  salt  will  be  required  to  the  pound  of 
butler.  The  salt  used  in  curing  butter  should  be  ofthe 
purest  kind,  well  dried,  and  broken  down,  but  not  com- 
pletely pulverized  ;  and  it  must  be  so  thoroughly  work- 
ed in,  as  to  be  equally  incorporated  with  the  mass. 

When  butter  is  to  be  sold  on  the  spot,  or  in  the  neigh- 
bouring markets,  it  is  divided  into  rolls  of  a  pound,  or 
half  a  pound;  or  into  lumps  of  24  ounces,  called  dishes 
in  some  parts  of  England  ;  but  when  it  is  to  be  kept,  or 
carried  to  a  distance,  quantities  of  84,  56,  or  28  pounds, 
are  put  up  together  in  casks,  usually  called  tubs,  firkins, 
and  half  firkins. 

When  the  butter  has  been  sufficiently  impregnated 
with  the  salt,  by  being  spread  out  in  thin  layers,  sprinkled 
with  it,  and  thoroughly  wrought,  it  is  then  to  be  gently 
pressed  into  the  tub  or  firkin,  which  must  not,  however, 
be  filled  quite  up,  but  room  left  at  top  to  receive  a  layer 
of  salt,  half  an  inch  or  an  inch  in  thickness.  In  seven  or 
eight  days,  the  salted  butter  detaches  itself  from  the 
sides  of  tlic  firkin,  shrinks,  and  occasions  interstices 
These,  if  allowed  to  remain,  would  injure  the  butter,  by 
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admitting  the  contact  of  the  air.  They  are,  therefore,  to 
be  filled  up  by  a  saturated  solution  of  salt  in  water,  or 
brine  strong  enough  to  carry  an  egg.  The  butter  is  then 
to  be  covered  by  a  new  layer  of  salt,  and  the  head  of  the 
vessel  put  on. 

Before  the  butter  is  put  into  the  firkin,  care  must  be 
taken  that  the  latter  be  well  seasoned  :  and  this  is  effect- 
ed by  exposing  it  for  two  or  three  weeks  to  the  air,  and 
frequent  washing.  The  readiest  method,  however,  is  by 
the  use  of  unslaked  lime,  or  a  large  quantity  of  salt  and 
water  well  boiled,  with  which  it  should  be  scrubbed  se- 
veral times,  and  afterwards  thrown  into  cold  water,  to 
remain  three  or  four  days  till  wanted.  It  should  then  be 
scrubbed  as  before,  and  well  rinsed  with  cold  water;  and 
before  receiving  the  butter,  every  part  of  the  mside  of 
the  firkin  must  be  carefully  rubbed  with  salt.  Indeed,  the 
surest  of  all  methods  to  preserve  butter  from  spoiling, 
after  it  has  been  properly  salted,  is  to  keep  it  constantly 
immersed  in  a  saturated  solution  of  this  substance.  A 
friund  of  the  writer  of  this  article  informs  him,  that  he 
has  preserved  butter  in  this  manner  at  sea  for  a  very  long 
period.  It  might  deserve  attention,  to  try  to  discover  a 
sptcics  of  wood  that  would  not  communicate  any  taste  to 
the  butter. 

An  excellent  composition  for  preserving  butter  may  be 
prepared,  by  mixing  one  part  of  saltpetre,  one  of  com- 
mon salt,  and  two  oY  sugar.  This  thoroughly  wrought 
into  t!ie  butter,  will  keep  it  sweet  for  a  very  long  time, 
and  communicates  to  it  no  salt  or  disagreeable  taste. 

When  butter  is  to  be  exposed  to  the  heat  of  a  warm 
climate,  it  should  be  purified  by  melting,  before  it  is 
salted  and  packed  up.  Let  it  be  put  into  a  proper  ves- 
sel, and  this  into  another  containing  water;  let  the  water 
be  gradually  heated  till  the  butter  be  thoroughly  melted  ; 
let  it  continue  in  this  state  for  some  time,  and  the  impure 
parts  v.ill  subside,  leaving  at  the  top  a  perfectly  pure 
transparent  oil.  This,  when  it  cools,  will  become  opake, 
ip.d  assume  a  colour  nearly  resembling  the  original 
butter ;  being  only  a  little  paler,  and  of  a  firmer  consist- 
ence. 

This  refined  butler  must  be  separated  from  the  dregs, 
salted,  and  put  up  in  the  same  way  with  other  butter ; 
and  it  will  keep  much  longer  sweet  in  hot  climates,  as 
it  retains  tiie  salt  better.  It  may  also  be  preserved  sweet, 
without  salt,  by  adding  to  it  a  certain  proportion  of  fine 
honey,  and  mixing  them  thoroughly,  so  tliat  t'ley  may 
be  perfectly  incorporated.  A  mixture  of  this  sort  has  a 
sweet  pleasant  taste,  and  will  keep  for  years  without  be- 
coming rancid.  It  might  of  course  be  very  useful  in 
long  voyages.  Dr  Andei-son  thinks  an  ounce  of  honey 
sufficient  to  preserve  a  pound  of  butter. 

To  preserve  butter  for  a  long  time  fresh  without  any 
foreign  mixture,  the  best  method  perhaps  is,  first  of  all 
to  wash  the  butter-milk  completely  out,  and  tljen  to  keep 
the  butter  under  j)ure  cool  water,  frc(|Uently  renewed. 
Some  wrap  it  up  in  a  wet  linen  clotii,  to  defend  it  from 
the  influence  (f  the  air.  I5ut  thougli  fresh  butter  be  kept 
rool  and  from  the  air,  it  will  in  no  very  long  time  be- 
come rancid.  We  cannot  by  any  means  keep  it  fresh 
from  one  year  to  anoti  cr,  or  transpoit  it  to  a  distance  in 
good  conciition.  Rancid  butler,  to  most  piople,  is  ex- 
tremely disagreeable.  A  very  small  (|uantily  of  it  will 
be  observed  by  rtiany  in  a  large  mass  of  meat,  that  it  may 
have  been  employed  to  season.  Tew  stomachs  can  digest 


rancid  butter.  Some  are  so  delicate,  that  the  use  even 
of  fresh  butter,  of  milk,  of  cream,  and  in  general  of  all 
oleaginous  substances,  aflect  them  with  difiicult  and 
painful  digestion. 

Butter,  to  be  a  wholesome  aliment,  must  be  free  from 
rancidity,  and  not  fried  or  burned.  But  even  in  its  purest 
state,  there  are  few  who  can  indulge  very  freely  in  the 
use  of  this  article  with  impunity  ;  and  health,  perhaps, 
would  not  suffer,  though  its  employment  as  food  were 
altogether  laid  aside.  Like  the  other  bland  oils,  it  is 
gently  laxative. 

Most  housewifcs  know  several  receipts  for  restoring 
rancid  butter  to  freshness.  But  of  these  the  greater  num- 
ber are  of  little  use.  Washing  it  well  with  pure  water, 
or  with  ardent  spirit,  still  better  perliaps  with  sweet 
milk,  will  deprive  it  in  some  measure  of  its  disagreeable 
smell  and  taste.  It  is  of  much  more  consequence  to 
preserve  butter  from  becoming  rancid,  by  salting,  and 
the  other  means  already  explained. 

As  turnip  is  now  become  so  common  a  food  for  cows, 
and  often  imparts  to  their  miik,  and  the  butter  thence 
made,  a  very  disagreeable  flavour,  it  is  of  some  conse- 
quence to  know  how  tliis  may  be  best  obviated.  A  small 
quantity  of  saltpetre  has  been  recommended  ;  and  in  the 
Georgical  Essays,  vol.  v.  we  have  the  following  method  : 
'•  Let  the  bowls  or  pans  be  kept  constantly  clean,  and 
well  scalded  with  boiling  water  before  using.*  When 
the  milk  is  brought  into  the  dairy,  to  every  eight  quarta 
mix  one  quart  of  boiling  water ;  then  put  up  the  milk 
into  the  bowls  to  stand  for  cream."  Dr  Anderson  says, 
"  that  if  the  milk  is  to  be  used  sweet,  its  taste  may  be 
considerably  diminished  by  boiling  ;  and  that  other  means 
of  sweetening  milk  have  been  attempted,  more  trouble- 
some andexpensivi,  and  not  more  efficacious." 

As  butter  made  in  winter  is  generally  p.T,)e  or  white, 
and  its  richness  atthe  same  time  inferior  to  that  which 
is  made  during  th(  summer  montlis,  the  idea  of  excel- 
lence has  been  assiciated  with  the  yellow  colour.  Means 
are  therefore  employed  by  those  who  prepare  and  sell 
butter,  to  impart  o  it  the  yellow  colour  where  that  is 
naturally  wanthig  Various  substances  have  been  used 
for  this  purpose^but  tney  nmst  all  be  of  the  resinous 
class,  or  such  asu'c  soluble  in  oils.  Extractive  matters, 
and  such  as  are  soluble  only  in  water,  alcohol,  &c.  as 
beet-root  and  cchincal,  give  no  tinge  to  butter.  The 
substances  most;ommonly  employed  are  the  root  of  the 
carrot,  and  the  lowers  of  the  marigold.  The  juice  of 
either  of  these  i'  expressed  and  passed  through  a  linen 
cloth.  A  smallquanlily  of  it,  (and  the  proportion  ne- 
cessary issoonlarned  from  experience,)  is  diluted  with 
a  little  cream,  nd  this  mixture  is  added  to  the  rest  of  the 
cream  when  imters  the  churn.  So  little  of  this  colour- 
ing matter  uniss  with  the  butter,  that  it  never  conunu- 
nicatcs  to  it  ar  peculiar  taste. 

Many  othcrcolouiing  matters  have  been  employed, 
as  saflion,  thoerriis  of  the  physalis  alkekengi,  the  seed 
of  the  asparaiis;  but  the  marigold  and  carrot  are  cer- 
tainly the  bes  and  it  is  the  latter  that  is  chiefly  used  by 
the  best  farmrs. 

Alkanet  ret  will  give  every  shade  of  colour  to  butter, 
from  tlie  ligiest  rose  to  tlie  deepest  red,  by  augmenting 
ordimiuisiiii;  the  proportions  of  it. 

Though  t-  milk  of  the  cow,  when  fed  on  rich  pasture 
duruig  the  snmaer   months,   is  almost  always   found  to 


•  !l  can  harillv  be  nero-isary  to  o^J•^cr^■c,  thai  the  utmost  .itlention  to  clcanlincsswith  i-cspcct  to  every  vessel  and  iiisliMimcnl  used, 
»nc)  every  opciaiimi  iierCoinKa  in  tlie  makinjjof  Ijuner,  is  iiiillsiKnsal)ly  i<c|ti,  I  c.  .iiv  iiei;lc(l  oflli'is  kind  is  fatal  to  Us  (goodness.  It 
is  quite  necessary  llial  llie  bowls  or  jjaii't,  after  scalding,  be  allowed  lu  cool  belore  le  milk  is  put  into  them. 
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profliico-  butter  of  a  rich  yellow  colour,  tliis  is  by  ny 
incaus  the  case  with  every  aniiiiul.  The  ^oat,  the  sheep, 
tlic  mare  and  the  ass,  fed  on  the  same  pasture  in  the  same 
season,  produce  milk  which  yields  butler  always  more 
or  less  white. 

Huitcr,  as  an  article  of  commerce,  is  of  considerable 
importance.  Some  compute  that  there  are  1  12,000,000 
pounds  of  it  annually  consvmied  in  London,  chiefly  made 
within  40  miles  round  tliecity-  l''rom  the  three  counties 
of  York,  Cambridge,  and  Suffolk,  there  are  annually  sent 
to  the  capital  210,000  firkins,  amounting  to  11,760,000 
poimds. 

Some  counties  or  districts  are  pai-ticnlarly  famous  for 
the  excellency  of  their  butter.  That  which  is  made  in 
Essex,  and  well  known  under  the  name  of  Eppinjj  but- 
ter, is  the  most  highly  esteemed  of  any  in  Lcjndon  and 
its  vicinity.  In  the  more  restricted  use  of  this  api)ella- 
tjon,  it  is  applied  only  to  the  butter  made  from  the  milk 
of  cows  which  arc  fed  in  Epping  forest  during  the  sum- 
mer jnonths,  where  the  leaves  and  some  ])articular  plants 
are  thought  to  contribute  to  its  superior  llavour.  In 
Somerset  butter  of  nearly  the  same  excellence  is  made; 
but  brought  to  market  in  half  pounds  instead  of  pounds. 

The  Cambridgeshire  salt-butter  is  held  in  the  highest 
esteem.  And  the  London  cheesemongers,  by  washing 
and  detaching  the  salt  from  it,  often  sell  it  at  a  high  price 
for  fresh  butter.  It  is  made  nearly  in  the  same  way  as 
the  Epping  butter,  and  when  salted,  put  iip  in  liikins  of 
36  pounds.  Yorkshire  and  Suffolk  butler  is  very  little 
inferior  to  that  of  Cambridgeshire,  and  is  often  sold  in 
London  for  such.  Utoxeter,  in  Stafl'ordshire,  has  long 
been  famous  for  good  butter.  The  London  cheesemon- 
gers have  a  sort  of  factory  there  for  this  article.  It  is 
bought  by  the  pot,  of  a  cylindrical  form,  weighing  14 
potmds. 

The  superior  excellence  of  the  butter  produced  in  the 
Highland  districts  of  Scotland,  has  been  already  remark- 
ed, and  we  hope  accounted  for.  The  same  delicately 
flavoured  species  is  said  to  be  made  on  the  mountains  of 
Wales,  and  the  heaths  and  commons  of  England.  Whe- 
ther the  same  reason  will  apply  here,  we  liave  no  means 
of  ascertaining. 

Frauds  and  abuses  of  various  kinds  are  practised  in 
the  salting  and  packing  of  butler,  to  increase  its  bulk 
and  weight.  Pots  are  frequently  laid  with  good  butter 
for  a  little  way  at  the  top,  and  with  bad  at  the  bottom. 
Sometimes  the  butter  is  placed  in  upright  rolls,  touch- 
ing one  another  above,  so  as  to  form  a  uniform  surface, 
but  receding  so  as  to  leave  empty  spaces  below.  Some- 
times tallow  or  hogs-lard  is  found  to  constitute  no  small 
proportion  of  what  the  purchaser  had  deemed  good  but- 
ter. To  prevent  these  cheats,  the  factors  at  Utoxeter 
keep  a  surveyor,  who,  in  case  of  suspicion,  tries  tlie  pots 
with  an  iron  instrument,  called  a  butler-bore. 

An  act  of  parliament  (;)6th  Geo.  III.  c.  86.)  particu- 
larly regulates  the  packing,  salting,  and  selling  of  but- 
ler. By  that  statute  it  is  enacted,  that  every  vessel  niade 
for  the  packing  of  butter,  shall  be  of  good  well-seasoned 
wood,  marked  with  the  maker's  name,  and,  by  a  subse- 
quent act,  his  place  of  abode;  that  it  shall  be  a  tub  con- 
taining 84,  a  firkin  containhig  56,  or  a  half  firkin  con- 
taining 28  i)ounds,  avoirdupois,  and  no  other;  that  it  shall 
be  of  a  particular  weight,  and  neither  lop  nor  bottom  ex- 
ceeding a  certain  tliickness,  having  the  true  wei'^-ht  or 
t«re  of  the  vessel  disUnctly  marked  upon  it ;  with  a  va- 
riety of  other  regulations  to  prevent  frauds,  midor  severe 
penalties.     Any  fraud  with  regard  to  Uic  buiur,  the  ves- 


s.ej,  or  its  marks,  subjects  the  person  concerned  to  h 
forfeiture  of  .JO/,  for  every  such  oll'ence.  .Sec  Eour(  roy 
HyHteme  (leu  C'j/itiohnancet  Cliimit/uen,  torn  ix.  Dcjiu;; 
and  Parmentier,  Mi  moire  tur  le  lait.  Thomson's  Clu- 
}niatrij.  Anderson's  ylgricuttural  /ircrration»,  \ol.  iji. 
and  iv.  Anderson's /i«»fli/*  on  ylgriculture.  Alid  Lothian 
lie/iort,  \T-J5.     (k) 

IJLTTER.MEUE.     Sec  Cimdf.iiland. 

HL'TTNICRI.X,  a  genus  of  plants  of  the  class  Pen- 
tandria,  and  order  Monogynia.     See  Ijota.nv.  p.  147. 

BUTTON  .M.WLFACi  uiiE.  It  will,  perhaps,  excite 
some  sur|>rize,  among  persons  unacquainted  with  manu- 
factures, that  the  fabrication  of  such  trifling  articles  as 
buttons  should  give  employment  to  many  thousands  of 
the  inhabitants  of  Birmingham,  Sheffield,  and  other 
large  towns  in  fMeat  Britain;  and  that  several  very  cu- 
rious and  expensive  machines  are  used  to  lessen  the 
nuinual  labour. 

The  manufacture  of  buttons  is  divided  into  several 
kinds,  the  formation  of  each  of  which  is  a  distinct  busi- 
ness ;  the  manner  of  fabricating  them  varying  as  greatly 
as  the  materials  from  which  they  are  made.  Horn,  lea- 
ther, bone,  and  wood,  are  the  substances  generally  cm- 
ployed  for  buttons  which  arc  either  plain,  or  covered 
with  silk,  mohair,  llu-ead,  or  other  omamental  materials. 
The  most  durable  and  ornamental  buttons  are  made  cif 
various  metals,  polished,  or  covered  with  an  exceeding 
thin  wanh,  as  it  is  termed,  of  some  more  valuable  metal, 
chiefly  tin,  silver,  and  gold. 

Those  buttons  intended  to  be  covered  with  silk.  Sec* 
are  termed,  in  general,  moulds.  They  are  small  circles, 
perforated  in  the  centre,  and  made  from  those  ixfuse 
chips  of  bone  which  are  too  small  for  other  purposes. 
These  chips,  which,  for  the  large  and  coarser  buttons 
are  pieces  of  hard  wood,  arc  sawn  into  thin  flakes,  of  an 
equal  thickness ;  from  which,  by  the  machine,  as  deli- 
neated in  Plate  CVII.  Fig.  I.  the  button  moulds  are  cut 
out  at  two  operations.  The  lathe,  as  usual,  is  put  in  mo- 
tion by  a  wheel  A  turned  by  the  foot,  by  means  of  a 
treadle  B,  and  crank  a.  The  strap  c  gives  a  rapid  rota- 
tory motion  to  the  spindle  D,  mounted  on  its  pivot  in  an 
iron  frame.  One  end  of  the  spindle  has  a  tool  b,  shewn 
enlarged  at  I^,  screwed  into  it,  and  moving  along  with  it ; 
and  the  other  extremity  of  the  spindle  is  connected  by  a 
peculiar  kind  of  joint,  with  a  lever  ^y,  whose  fulcrum  is 
c ;  the  other  end  /  being  connected  with  a  second  lever 
and  handle  5^,  which  the  operator  holds  in  his  left  hand. 
The  right  hand  is,  at  the  same  time,  employed  in  hold- 
ing the  flake  of  bone  d  opposite  the  tool  4,  against  a  piece 
of  wood  firmly  fixed  into  the  iron  staixlard  E  by  two 
screws  ;  then,  by  drawing  the  handle  g  forwards,  the 
tool  b  being  at  the  same  time  in  i-apid  motion  by  the 
foot  wheel,  its  centre  pin  X:  (sec  the  separate  view  at  L) 
is  pressed  against  the  bone,  and  drills  a  hole  througli  in 
the  centre  of  the  intended  button  ;  and  its  two  poii:ts  A,  h 
describe  a  deep  circle  in  the  bone,  about  half  through  its 
thickness.  The  flat  surface  is  cut  smooth  by  the  parts 
m,  in  of  the  tool.  Tlie  piece  of  bone  is  now  movctl  a 
small  distance,  to  cut  out  another  button  from  a  fresh 
part ;  and  when  as  many  as  the  flake  of  bone  will  con- 
tain are  thus  cut  half  tl)iough,the  otlierside  is  presented 
to  the  tool.  The  point  k  is  inserted  into  the  hole  made 
from  the  other  side  by  the  fornter  operation.  The  two 
teeth  A, /j  of  the  tool  now  cut  another  deep  circle,  exact- 
ly opposite  the  former,  at  the  same  time  tuttmg  tlic  flat 
surface  smooth.  By  ll.is  means  the  bone  is  cut  through, 
and  a  button  mould  left  sticking  outhe  poiiit  of  the  tool. 
L  3 
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By  drawing  back  the  handle  g  the  tool  recedes,  and  the 
button  meeting  a  fixed  piece  of  iron  plate,  is  forced  off 
the  tool,  and  falls  into  a  small  box  at  F,  completely  finish- 
ed. Another  part  of  the  bone  is  now  presented  to  the 
tool,  to  cut  out  another  mould.  These  operations  are 
conducted  with  such  rapidity,  that  a  girl  often  or  twelve 
years  of  age  is  enabled  to  cut  out  twenty-five  or  thirty 
buttons  per  minute.  The  larger  kind  of  buttons  are  first 
cut  from  the  pieces  of  bone,  and  the  smaller  ones  are  af- 
terwards made  from  the  spaces  left  between  the  first ;  so 
that  the  materials  are  made  to  yield  the  utmost  to  the 
button-maker,  and  the  remains  are  afterwards  sold  to 
formers  for  manure.  The  shavings,  sawdust,  and  more 
minute  fragments,  are  used  by  manufacturers  of  cutlery 
and  iron  toys,  in  the  operations  of  case  hardening ;  so 
that  not  the  smallest  waste  takes  place.  Hard  wood  is 
cut  into  buttons  in  the  same  manner,  and  afterwards 
dyed  black  in  an  infusion  of  sulphat  of  iron  and  gall 
nuts.  Oak,  beech,  or  elder,  is  chiefly  used,  but  only 
for  large  buttons,  all  the  smaller  kinds  being  made  of 
bone. 

Button  moulds  are  only  used  at  present  for  the  pur- 
pose of  sewing  up  in  a  piece  of  the  same  cloth  as  the 
garment  to  which  they  are  attached.  They  were  for- 
merly covered  with  the  most  costly  materials,  by  wo- 
men, who  were  seated  round  a  table,  and  each  had  a 
large  needle  fixed  in  the  table  opposite  the  part  where 
she  was  seated,  and  also  a  bobin,  containing  tlie  thread 
to  cover  the  button.  The  mould  was  stuck  by  the  hole 
in  its  centre  upon  the  needle,  and  the  end  of  a  thread  of 
silk,  mohair,  and  sometimes  gold  thread,  put  through 
the  centre  at  the  same  time,  to  fasten  one  end ;  the 
thread  was  then  wound  about  the  button  mould  to  cover 
it,  and  present  an  ornamental  surface,  such  as  the  fashion 
of  the  day,  or  the  fancy  of  the  maker  directed.  As  this 
art  is  now  obsolete,  one  pattern,  Plate  CVII.  Figs.  2,  3, 
and  4,  from  many  thousands  in  vogue  thirty  years  since, 
will  give  an  idea  of  the  disposition  of  the  covering.  Fig. 
2.  is  the  button  just  beginning  to  be  covered  ;  Fig.  3. 
the  same  in  an  advanced  stage  ;  and  Fig.  4.  is  a  finished 
button.  The  thread  being  fastened  at  the  centre  in  the 
back,  (see  Fig.  2.)  is  brought  to  the  circumference  on 
the  dotted  line  1,  and  wound  across  the  front,  as  shewn 
at  2.  It  then  passes  behind  again,  on  the  dotted  lines  3, 
and  in  front  at  4  ;  across  the  back  on  the  dotted  line  5,  in 
front  at  6 ;  and  passing  behind  on  the  line  7,  is  laid  in 
front  at  8  ;  making  a  complete  square  in  front.  By  con- 
tinuing this  process,  and  laying  the  threads  beside  each 
other,  the  square  becomes  less,  as  in  Fig.  3  ;  where  the 
Numbers  9,  19,  11,  12,  13,  14,  15,  16,  again  denote  the 
progress  of  the  thread,  which  alternately  passing  over 
and  under  the  former  folds,  the  intersections  form  the  ap- 
pearance which  begins  to  be  visible  at  tlie  angles  a,b,  c,cl. 
As  more  thread  is  wound  on  the  four  sides  of  the  square, 
10,  12,  14,  and  16,  meet  round  the  centre  pin,  ;uid  the 
mould  is  conijilclely  covered,  as  in  Fig.  4.  The  end  of 
the  thread  is  fastened  by  sewing  it  through  the  centre  ; 
and,  in  some  cases,  by  placing  a  small  ornament  upon  it. 
In  others,  a  number  of  the  last  folds  which  are  wove 
round  the  needle  upon  which  the  mould  is  fixed,  and 
therefore  do  not  perfectly  unite  in  the  centre,  are  drawn 
together  by  passing  the  thread  round  them  before  it  is 
sewed  through  the  centre.  At  the  back,  a  great  number 
of  the  folds  of  thread  are  taken  up  and  tied  together  by 
•a  strong  thread,  to  serve  the  puipose  of  a  shank  to  sew 
the  button  to  the  garment:  This,  at  the  same  time,  pre- 
vents the  fold*)  of  thread  ac  the  back  from  slipping  over 


the  edge  of  the  mould.  In  this  state  the  common  buttons 
were  finished  ;  but  the  finer  kinds  were  afterwaras  or- 
namented with  wire,  or  threads  covered  with  silk  or  gold, 
woven  in  the  threads  of  the  plain  button,  in  various  fan- 
tastic patterns  ;  one  of  which  is  shcMTi  in  Plate  CVII. 
Fig.  5.  Sometimes  the  m.oulds  were  sewn  up  in  pieces 
of  clotli  elegantly  wove  of  gold,  silk,  white  horsehair, 
&c.  and  ornaments  in  gold  or  silver  were  sewed  on  the 
surface.  All  such  buttons  were,  after  covering,  exposed 
in  a  sort  of  cullender  over  the  flame  of  burning  spirits  of 
wine,  to  remove  the  small  filaments  of  silk  projecting 
from  their  surface,  and  render  them  smooth :  the  work- 
man keeping  them  in  constant  motion  during  tliis  process, 
to  avoid  burning  or  damaging  the  buttons.  They  were 
afterwards  cleaned,  by  shaking  a  great  number  in  a  bag 
with  crumbs  of  bread :  this  took  off"  the  end  of  the  sin- 
ged fibres,  rendering  them  glossy,  and  ready  for  sale. 

Horn  buttons  are  made  sometimes  with  shanks  fixed 
in  them ;  and  others,  called  Sailors'  Buttons,  are  fastened 
to  the  garment  by  sewing  through  four  holes  made  in 
them  for  that  purpose  ;  and  the  surface  is  concave  in 
front,  to  preserve  from  wearing  the  thread  by  which  they 
are  sewed.  They  are  made  from  cow-hoofs,  by  an  in- 
genious process  of  pressing  them  into  heated  iron 
moulds.  The  hoofs  being  boiled  in  water  till  they  be- 
come soft,  are  cut  into  parallel  slips  by  a  cutting  knife, 
which  is  a  blade,  with  a  long  handle  at  one  end,  and 
jointed  to  the  bench  by  a  hook  and  eye  at  the  opposite 
extremity.  It  then  acts  like  a  lever  in  cutting  the  horn 
placed  beneath  its  edge.  The  slips  being  the  width  of 
the  diametor  of  the  intended  button,  are  cross-cut  into 
small  squares ;  and  the  angles  of  tliese  being  cut  off, 
leaves  octagonal  pieces  nearly  the  size  of  the  intended 
buttons.  These  are  dyed  black,  by  dipping  them  into  a 
cauldron  of  water  impregnated  with  logwood  and  cop- 
peras. After  being  dried  for  a  week,  they  are  then 
ready  for  pressing  between  the  moulds,  Plate  CVII.  Fig. 
6.  wliich  consist  of  two  plates  of  iron  a,  a,  tmited  by  the 
joint  of  the  handles  6,  b,  to  open  and  shut.  Each  plate 
a,  a,  has  six,  eight,  or  twelve  small  steel  dies  fastened 
to  it,  each  die  containing  the  impression  of  the  intended 
buttons  embossed  in  it.  When  shut  close,  these  im- 
pressions exactly  correspond.  The  two  claws  r,  c  enter 
corresponding  cavities  in  the  opposite  plate,  and  insure 
them  coming  accurately  together.  The  presser,  being 
provided  with  a  great  number  of  difl'erent  moulds,  ar- 
ranges them  in  an  oven  or  furnace,  till  they  become  heat- 
ed somewhat  above  the  heat  of  boiling  water.  A  piece 
of  iiorn  is  then  placed  upon  each  impression  in  the 
mould,  wliich  is  shut  close,  and  the  mould  is  placed  in  a 
small  screw  press  fixed  to  the  work  bench,  which  holds 
the  moulds  shut  together  for  a  few  minutes,  till  the  horn 
is  warmed  and  softened  by  being  between  them.  The. 
mould  is  now  carried  to  the  pressing  vice,  Plate  CVII. 
Fig.  7.  which  consists  of  two  massive  cheeks  A,  A, 
united  by  the  joint-piece  B,  and  drawn  together  by  the 
screw  C.  This  vice  is  fixed  in  an  inclined  position 
against  a  post  D.  The  mould,  with  the  horn  hi  it,  is 
put  between  the  cheeks  A,  A,  very  near  the  centers  B, 
and  is  pressed  so  violently  by  the  combined  power  of  the 
screw  and  lever,  that  it  indents  the  horn  into  the  exact 
pattern  formed  in  the  moulds.  The  horn  remains  in 
this  state  for  about  twenty  minutes,  till  the  nioidd  is  cool. 
Nine  presses  are  usually  arranged  round  the  stove,  and 
these  find  continual  employment  for  one  man.  It  is  ne- 
cessary to  keep  the  buttons  in  the  vice  till  cold,  other- 
wise they  would  resume  their  original  figure. 
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The  fashes,  or  edges  ot  the  buUuns,  wliich  did  not  in- 
ter into  tiic  cavities  ol  tin-  dies,  are  now  ciippL-d  ulV  by 
shears,  and  are  tlieii  iilod  sniouti)  and  ruund  in  a  latlic, 
consisting  ol'  a  spindle  liice  that  in  Plate  CVII.  I'ij;.  1. 
and  another  nearly  the  same,  placed  exactly  in  the  same 
line,  but  opposite  to  the  former.  IJoth  are  turned  with 
the  same  velocity,  by  straps  i'rom  two  equal  loot-wheels 
on  one  axis.  The  ends  ol  the  two  sjjindles  come  in  con- 
tact, and  have  chucks,  with  a  cavity  in  each  for  the  recep- 
tion of  the  button.  The  s|)indle,  like  1),  is  pressed  for- 
wards l)y  a  sprini;  applied  to  tiie  lever  i\/',  so  as  to  hold 
the  bultoii  fabt  between  tiiem,  and  turn  it  round  while 
it  is  filed.  When  a  button  in  finislied,  the  attendant,  with- 
out stopping  the  lathe,  pushes  the  handle  g;  Tij;.  I,  whicli 
separates  the  si)indle,  and  the  button  drops  into  the  box 
F  beneath  ;  another  is  put  in,  and  lield  fast  to  be  turned 
round  the  moment  the  handle  5-  is  released.  Some  horn 
buttons  have  shanks,  which  are  put  in  before  they  are 
pressed,  by  children,  who  drill  a  small  hole  in  the  horn, 
and  insert  the  shank.  The  mould  has,  of  course,  a  cavity 
to  receive  the  shank  ;  and  the  pressing  closes  the  horn 
about  it  so  effectually,  that  it  will  not  come  out.  The 
manner  of  making  these  shanks  will  be  soon  described. 
Other  buttons,  called  sailors'  buttons,  have  in  place  of 
shanks,  four  holes  drilled  through  them,  by  presenting 
them  to  a  lathe,  the  upper  part  of  which  is  shewn,  Plate 
evil.  Fig.  8.  It  has  four  parallel  spindles  tz,  a,  a,  a,  all 
turning  together  by  the  same  foot-wlieel,  by  means  of  two 
straps  e,/,  each  of  which  turns  two  spindles.  At  the  end 
of  the  four  spindles  is  a  hook,  uniting  them  with  four 
other  spindles  0,  b,  which  are  supported  by  passing 
through  holes  in  a  metal  standard  A  ;  and  their  points 
projecting  beyond  this,  are  formed  into  small  drills.  Tlie 
spindles  A  are  necessarily  placed  at  some  distance  asun- 
der, to  admit  the  pulleys  for  the  straps  ;  but  the  hooks 
acting  as  universal  joints,  allow  the  ends  of  the  drills  6  to 
come  very  near  to  each  other.  The  button  is  placed  in  a 
concave  rest  B,  and  thrust  against  the  drills  by  a  piece  of 
wood.  The  standard  A  can  be  changed  for  another  with 
more  distant  holes,  to  suit  larger  buttons  ;  and  the  rest  B 
can  be  elevated  or  depressed  for  tlie  same  purpose.  The 
frame  and  foot-wheel  are  similar  to  Fig.  1.  The  rough- 
ness produced  by  drilling  these  holes,  is  removed  by 
shaking  a  number  of  buttons  in  a  tlaimel  bag.  In  horn 
buttons  the  pattern  is  formed  by  the  impression  of  the 
moulds ;  but  some  plain  horn  buttons  are  very  prettily 
ornamented  after  pressing,  by  holding  over  them  a  thin 
plate  of  brass,  which  has  a  pattern  cut  out  in  it,  theti  rub- 
bing tlie  button  with  dry  emery  powder,  the  face  of  the 
button  is  scratched  to  a  dead  colour  w  here  the  brass  plate 
is  cut  out,  leaving  the  figure  of  the  pattern  in  a  fine  black 
polished  surface.  The  horn-presscr's  chips  are  sold  for 
manure,  for  almost  the  same  price  as  the  same  quantity 
of  the  hoofs  costs;  other  chips  are  used  to  make  harts- 
horn ;  and  the  drill-dust  and  filings  are  used  by  file-ma- 
kers, in  hardening  these  articles. 

Metal  buttons  are  formed  of  an  inferior  kind  of  brass, 
pewter,  and  other  metallic  compositions  :  the  shanks  are 
made  of  brass  or  iron  wire,  the  formation  of  which  is  a 
distinct  trade.  The  buttons  arc  made  by  casting  them 
round  the  sliank.  For  this  purpose,  the  workman  has 
a  pattern  of  metal,  consisting  of  a  great  number  of  cir- 
cular buttons,  connected  together  in  one  plane,  by  very 
small  bars  from  one  to  the  next ;  and  the  pattern  con- 
tains from  four  to  twelve  dozen  of  buttons,  of  the  same 
size.  An  impression  from  this  pattern  is  taken  in  sand, 
in  the  usual  manner;  and  shanks  are  pressed  into  the 


sand  in  the  centre  ot  each  impression,  the  part  which  is 
to  enter  the  metal  being  left  projcctitig  above  the  sur- 
face of  the  sand.  The  buttons  are  now  east  from  a  mix- 
ture of  brass  and  tin  ;  sometimes  a  bmall  proportion  of 
zinc  is  added,  which  is  found  useful  in  causing  the  me- 
tal to  How  freely  into  the  mould,  and  make  a  bliarp  cast- 
ing. When  the  buttons  are  cast,  they  are  cleaned  from 
the  sand  by  brushing ;  they  arc  then  broken  asunder, 
and  carried  to  a  second  workman  at  the  lathe,  who  in- 
serts the  shank  of  a  button  into  a  chuck  of  a  propci- 
figure,  in  which  it  is  retained  by  the  back  centre  of  the 
lathe  being  pressed  against  the  button  with  a  spring. 
The  circumference  is  now,  by  filing  it  as  it  turns  round, 
reduced  to  a  true  circle;  and  the  button  is  instantly  re- 
leased, by  the  workman's  holding  back  the  back  centre, 
and  is  replaced  by  another.  A  third  workman  now  tui-ne 
the  back  of  llic  button  smooth,  in  a  chuck  lathe,  and 
makes  the  projecting  part  round  the  shank  true  ;  and  a 
fourth  renders  the  face  of  the  button  smooth,  by  placing 
it  in  a  chuck,  and  applying  the  angle  of  a  square  bar  of 
steel  across  its  centre.  As  this  tool  is  used  without  any 
rest,  much  time  is  saved  by  the  workman  not  being  ne- 
cessitated to  turn  the  button  perfectly  flat ;  as  the  tool, 
being  only  held  in  the  hand,  will  accommodate  itself  to 
a  trifling  deviation  from  the  truth.  The  sixth  operation 
is  polishing  the  buttons.  The  shanks  are  held  in  a 
piece  of  wood,  and  the  face  is  rubbed  on  a  board  co- 
vered with  leather,  and  spread  with  powder  of  rotten 
stone  and  oil,  and  afterwards  with  a  finer  powder.  The 
last  polish  is  now  given  by  applying  the  button  lightly 
to  the  flat  surface  of  a  buff  or  circular  board,  turned  by 
the  lathe  ;  it  is  covered  witii  soft  leather,  and  dressed 
with  exceedingly  fine  powder  of  rottenstonc.  These 
polishings  are  performed  by  women,  and  finish  the  but- 
tons, except  that  they  are  to  be  boiled  or  rendered  white. 
For  this  purpose,  melted  tin  is  poured  into  cold  water, 
and  by  this  means  granulated.  A  quantity  of  cream  of 
tartar,  diluted  with  water,  is  put  into  a  boiler,  and  the 
tin  added  to  it ;  the  boiling-  causes  part  of  the  tin  to  be 
dissolved  ;  and  the  buttons  being  let  down  into  the  liquor 
upon  a  wire  grating,  part  of  the  tin  attaches  itself  to  the 
surface  of  the  buttons,  rendering  them  white,  and  retain- 
ing their  former  polish.  This  method  of  washing  with 
tin  is  veiy  good,  and  the  wash  remains  a  long  time  upon 
the  buttons. 

Gilt  Buttons  are  stamped  out  from  copper,  (having 
sometimes  a  small  alloy  of  zinc,)  laminated  in  the  flatting 
mill  to  the  proper  thickness.  The  stamp  is  urged  by  a 
fly-press,  which  cuts  them  out  at  one  stroke.  These  cir- 
cular pieces,  called  blanks,  are  annealed  in  a  furnace,  to 
soften  them ;  and  the  maker's  name,  kc.  is  struck  on 
the  back  by  a  stamp,  which  is  a  machine  very  similar  to 
a  pile  engine.  The  stamp  also  renders  the  face  very 
slightly  convex,  that  tlie  buttons  may  not  stick  together 
in  the  gilding  process. 

The  shanks  are  next  to  be  soldered  on.  For  this  pur- 
pose, each  blank  is  provided  with  a  small  spring,  simi- 
lar to  a  pair  of  tweezers,  which  holds  a  shank  down  in  a 
proper  position  upon  each ;  a  small  cjuantity  of  spelter 
and  borax,  mixed  together  with  water,  is  placed  round 
each  shank,  and  ten  or  twelve  dozen  in  tliis  state  are  in- 
troduced, upon  a  large  iron  shovel,  or  peel,  into  an  oven, 
heated  sufficiently  to  fuse  the  solder.  When  this  hap- 
pens, they  are  witndrawn  from  the  oven,  and  while  warm 
are  thrown  into  ac|uafortis  and  water  (called  fiickle\ 
This  raises  a  black  oxide  upon  the  surface  of  the  metal ; 
and  in  this  state  the  edges  of  the  buttons  are  turned  in 
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the  same  manner  as  the  metal  buttons  before  described  : 
but  as  the  blanks  are  sufficiently  smooth,  it  is  unneces- 
sary to  turn  the  face  or  back,  and  they  only  I'equire  to 
be  di/i/ied  cold  into  a  second  pickle,  composed  of  nitric 
acid  and  water,  weaker  than  the  former,  to  remove  the 
black  scale.  After  this,  instead  of  the  polishing  which 
metal  buttons  undergo,  they  are  burnished  in  the  lathe, 
to  render  the  surface  smooth,  and  close  up  the  pores  of 
the  metal  previous  to  gilding.  The  burnishing  is  per- 
formed by  a  hard  black  stone,  called  blood-stone,  fixed 
into  a  handle,  and  applied  to  the  button  as  it  revolves  by 
the  motion  of  the  lathe.  The  blood-stone  is  of  the  class 
hsematites,  a  peculiar  species  of  iron  ore.  It  is  found 
occasionally  in  the  gravel  and  alluvial  mixtures  on  the 
surface  of  various  places  in  and  near  Derbyshire,  viz. 
Ashborne,  New  Haven,  Spoonden  ;  at  Norris  Hill  and 
Ashby  Wolds  in  Leicestershire  ^  in  the  dry  courses  of 
the  underground  rivers  above  Ham  in  Staffordshire  ;  and 
at  Boythorp  in  Nottinghamshire. 

A  great  number  of  the  buttons,  thus  prepared  for  gild- 
ing, arc  put  into  an  earthen  pan,  with  the  proper  c|uanti- 
ty  of  gold  to  cover  them,*  amalgamated  with  mercury  in 
the  following  manner :  The  gold  is  put  into  an  iron  la- 
die,  and  a  small  quantity  of  mercury  added  to  it ;  the  la- 
dle is  held  over  the  fire,  till  the  gold  and  mercury  are 
perfectly  united.  This  amalgam  being  put  into  the  pan 
with  the  buttons,  as  much  aqua  fortis,  diluted  with  wa- 
ter, as  will  wet  them  ail  over  is  thiown  in,  and  they  are 
stirred  up  with  a  brush,  till  the  acid,  by  its  affinity  to 
the  copper,  carries  the  amalgam  to  every  part  ol  its 
surface,  covering  it  with  the  appearance  of  silver. 
When  this  is  perfected,  the  acid  is  washed  away  with 
clean  water.  This  process  is  by  the  workmen  called 
quicking. 

The  silvered  buttons  are  now  put  into  a  large  frying- 
pan,  which  is  placed  on  a  fire,  and  is  continually  shaken, 
to  heat  them  equably  ;  which  soon  occasions  the  mercu- 
ry to  appear  as  if  mclring.  When  this  appearance  takes 
place,  the  buttons  are  put  into  a  cap  made  of  felt,  like 
a  large  cap  without  a  brim,  and  arc  stirred  about  with 
a  brush,  to  spread  the  gold  contained  in  the  mercury 
equally  over  all  the  surface,  while  the  latter  is  so  hot 
as  to  be  neai-ly  volatile.  The  buttons  are  now  return- 
ed to  the  pan,  and  the  heat  causes  the  mercury  to  fly 
off  in  vapour ;  the  buttons  beginnhig  to  turn  yellow, 
from  the  gold  discovering  itself  as  the  mercury  dries 
off.  Tlic  buttons  arc  a  second  time  worked  in  the  cap 
during  the  process,  and  returned  to  the  pan  to  complete 
them.  Sometimes  they  will  not  dry  ofl'  completely 
in  the  pan,  small  spots  remaining  while  on  the  buttons; 
but  these  are  removed  by  putthig  the  buttons  into  a  cy- 
lindrical copper  box  with  a  lid,  which  is  laid  on  a  small 
charcoal  fire,  and  turned  round  by  a  pair  of  tongs, 
to  heat  ail  parts  equally.  When  taken  from  this  box, 
the  gilding  is  finished,  the  buttons  being  of  a  tine  yellow 
colour,  but  without  any  polish.  This  is  given  by  bur- 
nishing them  in  a  lathe,  the  spindle  of  which  revolves 
■with  an  immense  velocity.  A  button  is  slipped  into  a 
chuck  which  exactly  fits  it;  a  blood-stone  fixed  in  a  han- 
dle like  a  glazier's  diamond,  isdippul  in  water,  and  being 
applied  to  the  button  as  it  revolves,  brings  it  to  a  polisli 
in  an  instant.  The  button  does  not  fit  the  chuck  so  ac- 
curately as  to  prevent  it  from  slippingoul  by  the  action 


of  the  burnisher,  if  the  workman  did  not  apply  his  fore'' 
finger  to  the  opposite  side  of  the  button,  to  keep  it  in. 
He  has  a  piece  of  soft  leather  sewed  round  his  finger,  to 
obviate  the  efl'ects  of  tiie  friction  ;  and  this  leather  being 
wetted  with  water,  prevents  the  blood-stone  from  attract- 
ing the  gold,  as  it  would  otherwise  do.  A  second  finer 
blood-stone  is  next  applied,  and  this  finishes  them.  Wnen 
the  workman  removes  his  finger,  the  button  drops  out  of 
the  chuck  ;  but  if  it  is  not  perfectly  burnished,  he  can 
return  it  in  an  instant  without  stopping  the  lathe.  The 
buttons  pass  through  the  hands  of  three  workmen  to  bur- 
nish them  :  The  first  burnishes  the  back  ;  the  next  bur- 
nirhes  the  edge,  for  wiiicli  purpose  bis  lathe  has  a  chuck 
sometliinir  like  a  vice,  which  receives  the  shank ;  and 
he  is  obliged  to  stop  the  lathe  every  tmie  before  he  puts 
in  the  button.  The  third  workman  polishes  the  face,  in 
the  manner  above  described,  which  finishes  them,  if  tliey 
are  plain  gilt  buttons. 

Some  of  these  buttons  are  afterwards  ornamented  with 
concentric  circles,  of  an  appropriate  pattern,  descriL)ed 
on  the  face.  This  is  done  in  the  lathe,  by  applying  a 
milling  tool.  The  milling  tool  is  a  sinall  steel  roller, 
having  the  intended  pattern  engraved  on  its  periphery. 
It  is  held  in  a  simple  slide  rest,  which  makes  the  cir- 
cles on  the  next  button  that  is  done  of  the  same  size  as 
those  of  the  preceding  one.  Some  gilt  buttons  are  or- 
namented by  milling  on  the  edge,  which  is  done  in  the 
same  way,  and  by  a  similar  machine  to  that  which  is 
used  for  milling  the  edge  of  coins.  Double  gilt  buttons 
are  gilt  twice  over,  in  the  manner  before  described. 

The  process  of  gilding  buttons,  or  the  drying  off,  is 
exceedingly  periiicious  to  the  operator,  as  he  inhales  the 
vapour  of  the  mercury,  which  is  well  known  to  be  a  vio- 
lent poison.  In  order  to  obviate  this,  the  following  ap- 
paratus, Plate  CVII.  Fig.  9,  has  been  employed  with 
success,  by  Mr  Mark  Sanders,  an  eminent  hutton-ma- 
nufacturer  at  Birmingham,  for  drying  ofl'  buttons,  and 
at  the  same  time  preserving  the  mercury  evaporated  in 
the  process.  It  is  thus  described  in  the  Philosofihical 
Magazine,  vol.  ix.  :  A  hearth  or  fire-place,  of  tlie  usual 
height,  is  to  be  erected  ;  in  the  middle  of  which,  a  capa- 
city for  the  fire  is  to  be  made  :  but  instead  of  permitting 
the  smoke  to  ascend  into  the  top  A,  made  of  sheet  or  cast 
iron,  through  which  the  mercury  is  volatilised,  a  flue 
for  tb.at  purpose  should  be  conducted  backwards  to  the 
chimney  B.  An  iron  plate,  thick  enough  to  contain  heat 
sufiicient  to  volatilise  the  mercury,  is  to  cover  the  fire- 
place at  the  top  of  the  hearth  C.  There  must  be  an  ash- 
hole  D  under  the  fire-place.  The  dark  square  space  E. 
seen  in  the  fire-place,  is  the  Hue  which  serves  to  carry 
the  smoke  back  under  the  hearth  into  the  chimney  B. 
The  door  of  the  fire-place,  and  ash-pit,  may  either  be  in 
front  or  at  the  end  of  the  hearth  at  T,  which  will  per- 
haps less  incommode  tlie  work  people.  The  space  be- 
tween A,  and  tlie  iron  plate  C,  is  covered  up  with  a  glass 
window,  coming  down  so  low  as  only  to  leave  sufiicient 
room  for  moving  the  pan  backwards  and  forwards  with 
facility.  If  the  sides  were  also  glass  instead  of  bi-ick- 
work,  it  would  be  still  better;  as  the  work  people  woul4 
be  able  to  have  a  full  view  of  their  work,  without  being 
exposed  to  the  fumes  of  the  mercury,  which,  when  vola- 
tilised by  heat  communicated  to  tlie  pan  by  the  heated 
iron  plate  over  the  fire-place,  ascends  into  the  toj)  A,  ap- 


•  By  act  of  pailiamtnt,  five  graing  of  gold  arc  allotted  for  ihe  puipose  of  giUliii;^  144  buttons;  tliougli  tliey  may  be  loler.ibly 
well  ({lit  by  liiilfdl 'hut  quantity.  In  this  last  case,  the  thickness  would  be  about  tlie  214,000tti  pail  of  an  Ineli.  See  Dr  Thomas 
younjj's  Xalural  Philosophy,  vol.  ii.  p.  378.     Ed. 
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propviatcil  tor  its  reception,  and  descends  into  the  tub  G, 
covertd  at  top,  and  lillcd  piclly  hit^h  with  water.  By 
this  means,  tlic  licarth  would  in  Tact  become  a  distilling 
apparatus  for  condcnsin};;  and  recovering  the  ^olatilised 
mercury.  In  llie  tub  Ci,  tiie  |)riiicipal  |)art  would  be  re- 
covered ;  for,  of  wiiat  may  still  pass  on,  a  part  would  be 
condensed  in  ascending  the  tube  II,  and  fall  back,  while 
the  remainder  would  be  eirectually  caught  in  the  tube  or 
cask  I,  open  at  the  lop  and  partly  filled  with  water.  The 
hitter  tub  should  be  on  the  outside  ol  the  building,  and 
the  descending  branch  of  the  tube  II  should  go  down  into 
it  at  least  18  inches,  but  not  into  the  waler.  The  chim- 
ney or  ash-pit  sliould  be  furnished  wilh  a  dani()er  to  re- 
gulate the  heat  of  the  lire. 

The  water  may  be  occasionally  drawn  out  of  the  tube 
by  a  sii>hoii ;  and  the  mercury,  clogged  wilh  heteroge- 
neous matter,  may  be  triturated  in  a  piece  of  llannel  till 
it  jjasses  through,  or  jilaced  in  a  pan  of  sheet  iron,  like  a 
drippiiii;:])an,  in  a  sufficient  degree  of  heat,  and  having 
such  an  inclination,  that  the  mercury,  as  it  gets  warm, 
may  run  down  and  unite  in  the  lower  part  of  the  pan. 
liut  the  mercury  will  be  mo.st  eft'ectually  recovered,  by 
exposing  the  residuum  left  in  the  flannel  bag  to  distilla- 
tion, in  a  retort  made  of  iron  or  eartlun  ware. 

Plated  buttons  arc  stamped  by  the  lly-press,  out  of  cop- 
per plate,  covered  on  one  side  with  silver,  at  the  flatting 
mill.  The  copper  side  is  placed  ujiwards  in  stainping, 
and  the  die  or  hole  through  which  they  arc  stamped,  is 
rather  chamfered  at  its  edge,  to  make  the  silver  turn  over 
the  edge  of  the  button.  The  backs  are  stamped  in  the 
same  fanner  as  the  gilt  buttons.  The  shanks  are  sol- 
dered i^witli  silver  solder,  and  heated  one  by  one  in  the 
ilanie  or  a  lamp,  with  a  blow-pipe,  urged  by  bellows. 
The  edges  are  now  filed  smooth  in  the  lathe,  care  being 
taken  not  to  v<-movc  any  of  the  silver  which  is  turned  over 
the  cdj.';e.  Tliey  are  next  f/;/i/ifd  in  acid  to  clean  the 
backs,  and  boiled  in  cream  of  tartar  and  silver,  to  whiten 
the  backs  ;  after  which,  they  are  burnished,  the  backs 
being  hrst  brushed  clean  by  a  brush  held  against  them  as 
they  revolve  in  the  lathe.  The  mode  of  burnishing  is 
the  same  as  for  gilt  buttons. 

Cttli  buttons,  either  plated  or  gilt,  are  made  of  two 
pieces,  viz.  a  common  Hat  button  with  a  shank,  and  a 
small  hemisphere  fixed  on  in  front.  These  liemisphcres 
arc  punched  out  by  the  fly-press,  and  then  the  inside  is 
turned  in  a  chuck  lathe,  to  receive  the  edge  of  the  plain 
button,  made  as  before  described.  Wlien  put  in  its 
place,  the  edge  of  the  cup  is  burnished  down  o\er  it  to 
hold  il  fast.  These  buttons  are  afterwards  gilt  and  burn- 
ished in  the  same  manner  as  plain  ones.  Buttons  wilh  a 
hoop  or  projecting  ring  round  their  edge,  are  done  in  the 
sanie  manner. 

Button  shanks  are  made  from  brass  or  iion  wire,  bent 
and  cut  by  the  followiiig  means  :  Tiie  wire  is  lapped  spi- 
rally round  a  piece  of  steel  bar  A,  Plate  CVIl.  Fig.  8. 
the  section  of  which  is  sliewn  at  a.  The  steel  is  turiicd 
round  by  screwing  it  into  llie  end  of  the  si)indle  of  a  lathe, 
•and  the  w  ire  by  this  means  lapped  close  round  it,  till  it  is 
covered  from  one  end  to  the  other.  The  coil  of  wire  li, 
thus  formed,  is  slipped  oR\  and  a  wire-fork  C  put  into  it. 
It  is  now  laid  upon  an  anvil,  and  by  a  punch  the  coil  of 
wire  is  struck  down  between  the  two  branches  of  the 
fork  C,  so  as  lo  be  in  the  state  of  D.  The  punch  has  an 
edge  which  marks  the  middle  d,  and  the  coil  being  cut 


open  by  a  pair  of  sheers  along  this  mark,  divides  each 
turn  of  the  coil  into  two  perfect  button  slianks.  This 
method  is  so  simple  and  expeditious,  that  an  improve- 
ment can  scarcely  be  conceived  ;  but  an  ingenious  me- 
chanic at  Birmingham,  has  lately  invented  a  most  curi- 
ous machine  lo  supersede  this  part  of  the  labour.  Thi» 
machine,  by  the  simple  operation  of  turning  a  winch, 
supplies  itself  with  wire  from  a  reel,  and  delivers  it  cut 
and  bent  to  the  proper  figure  of  the  shank.  Each  turn  of 
the  winch  frjrms  a  shank,  and  the  motion  is  so  easy  that 
a  boy  can  drive  one  machine.  The  inventor  has  a  vei^ 
small  steam  engine,  which  works  sevei-al  machines  in 
the  same  room,  producing  shanks  in  immense  rjuanli* 
ties,  at  an  inconsiderable  expence  in  addition  to  the  value 
of  the  metal.  To  attempt  any  descri|)Uon  of  this  inge- 
nious but  complicated  liule  machine,  would  be  inefTec- 
tual,  without  nunu:rous  ligures  ;  and  to  give  such  draw- 
ings, would  be  altogether  impossible  in  a  work  so  limit- 
ed as  ours.  Hcc  Jincyclo/iedie  J\fet/iodi(/ue,  Avl.  Bouton- 
Tikr,  for  an  account  of  the  Trench  method  of  making  but- 
ton moulds.  An  account  of  Clay's  patent  buttons  will 
be  found  in  the  lic/tcrtory  of  Artt,  vol.  xii.  p.  241  ;  and 
an  account  of  Barnett's  patent  buttons,  in  the  same  work, 
vol  xiii.  p.  368.     (j.  f.) 

BUXBAUMIA,  a  genus  of  plants  of  llie  class  Cryp- 
togamia,  and  order  Musci.     See  Chvi'togamia. 

BUXTOX,  a  village  in  Derbyshire,  much  celebrated 
for  its  mineral  waters,  lies  in  a  barren  valley,  surrounded 
wilh  bleak  and  uncultivated  mouiitains,  about  thirty-two 
miles  north  of  Derby.  In  describing  the  approach  to 
this  ])lace,  a  modern  writer  remarks  :  "  All  before  us 
ajiptared  the  most  forlorn  nakedness  ;  and  had  we  not 
observed  some  mr.rks  of  human  industry  in  the  stone 
divisions  of  the  fields,  wc  should  have  conceived  that  the 
country  round  was  one  w  ide  extent  of  hopeless  sterility." 
The  handsome  appearance  of  the  town,  liov.evcr,  and 
the  comfortable  accommodutions  of  its  inns,  in  some 
measure  repay  its  visitors  for  the  dreariness  of  its  vicini- 
ty. A  magnificent  range  of  buildings,  in  the  form  of  a 
crescent,  has  lieen  erected  within  the  last  thirty  years  by 
the  Duke  of  Devonshire,  solely  for  the  reception  of  the 
company  who  resort  every  season  to  the  weils.  It  con- 
tains three  elegant  hotels,  and  some  private  lodging  hou- 
ses ;  and  in  the  front  is  a  beautiful  colonnade,  which  is 
seven  feet  wide  within  the  pillars,  and  eleven  feet  high. 
This  edifice  was  designed  and  executed  under  the  direc- 
tion of  Mr  Carr ;  and,  together  with  the  offices  behind, 
which  are  likewise  remarkably  elegant,  is  said  to  have 
cost  nearly  120,000/.  It  displays  no  aflected  ornament, 
but  is  finished  in  a  style  of  elegant  simplicity.  Besides 
the  crescent,  there  is  another  building  called  the  Hall, 
which  was  erected  in  the  16th  century  by  the  Earl  of 
S:ircwsb\iry,  for  the  accommodalion  of  visitants,  but 
which  was  rebuilt  and  eidarged  in  1670  by  the  Earl  of 
Devonshire.  It  contains  Ihe  baths,  and  is  also  one  of  the 
principal  hotels  for  the  reception  of  company.  The  baths 
are  five  iii  nunUier ;  the  gentlemen's  bath,  the  ladies 
bath,  one  for  tjie  poor,  and  two  private  batlis.  The  water 
is  gcneraiiy  iLrank  at  St  .-^nn's  well,  mx  elegent  little 
building  in  the  anti'[ue  style,  opposite  to  the  crescent, 
where  it  is  conveyed  from  t'.ie  original  spring  into  a 
white  marble  bason.  TJiis  well  is  rCj^arded  as  one  of 
the  seven*  wr>nders  of  liie  Peak,  fi-om  the  circumstance 


*  The  otlier  six  wonders  are,  Poole's  Hole,  the  Ebbing  aiid  Flowing  Well,  ElJen  Hole,  Mam  Torr,  or  the  Sbivi;ring  Mountain,  the 
Peak  Cavern,  and  ChatswortU.     See  UEKBvsiiiaE. 
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that  hot  and  cold  spring  water  may  be  obtained  within 
twelve  inches  of  each  other. 

Buxton  has  a  small  manufacture  of  cotton,  but  its 
chief  support  arises  from  the  visits  of  strangers,  who  are 
annually  attracted  by  the  benefit  of  its  waters,  or  the  cu- 
riosities of  the  adjacent  country.  During  the  bathing 
season,  which  commences  in  June,  and  generally  con- 
cludes in  October,  the  amusements  of  Buxton  consist  in 
assemblies  and  plays,  of  which  there  are  three  every 
week  ;  and  for  the  diversion  of  gentlemen  a  pack  of  har- 
riers are  kept  by  subscription. 

The  warm  springs  of  Buxton  were  known  to  the  Ro- 
mans, as  appears  from  several  ancient  roads  concentrat- 
ing at  this  spot,  and  also  from  the  remains  of  an  ancient 
bath,  which  was  discovered  here  in  1781,  and  other  spe- 
cimens of  Roman  architecture  ;  and  they  are  supposed 
by  Dr  Gale  to  be  the  Aquis  of  Ravennas.  They  seem, 
however,  to  have  been  entirely  deserted  during  the  mid- 
dle ages  ;  and  it  was  not  until  the  sixteenth  century  that 
they  were  again  brought  mto  notice,  by  Dr  Jones,  who  in 
1572  published  a  treatise  on  their  beneficial  qualities, 
entitled,  "  The  Benefit  of  the  Ancient  Bathes  of  Buck- 
stones,  ivhich  curcth  most  grievous  Sickness."  Since  that 
time  their  celebrity  has  continued  to  increase,  and  they 
have  been  found  very  beneficial  m  various  diseases,  par- 
ticularly in  gout,  rheumatism,  nephritic  and  bilious  disor- 
ders, and  debility  of  the  stomach  and  intestines.  The 
springs  yield  a  most  plentiful  supply  of  water,  and  have 
been  calculated  to  throw  up  about  sixty  gallons  in  a  mi- 
nute. The  water  is  used  both  externally  and  internally 
by  invalids,  and  is  also  employed  in  the  principal  hotels 
for  making  tea,  and  other  common  purposes.  When 
drank,  however,  in  considerable  quantities,  it  is  apt  to 
occasion  feverish  symptoms,  and  is  found  to  possess  a 
binding  and  heating  quality.  Dr  Demnan  recommends 
it  to  be  taken  in  moderate  portions  ;  and  observes,  that, 
"  in  common,  two  glasses,  each  of  the  size  of  the  third 
part  of  a  pint,  are  as  much  as  ought  to  be  drank  before 
breakfast,  at  the  distance  of  forty  minutes  between  each  ; 
and  one  or  two  of  the  same  glasses  between  breakfast  and 
dinner  will  be  quite  sufficient."  In  the  baths  the  water 
rises  through  the  crevices  of  the  floor,  and  its  tempera- 
ture is  almost  invariably  at  82°  of  Fahrenheit's  thermo- 
meter ;  but  that  which  is  drank  at  the  well  loses  about 
three-fourths  of  a  degree  in  its  passage  from  the  spring 
to  the  marble  basin.  This  water  is  perfectly  colourless, 
and  v.'ithout  either  taste  or  smell ;  and,  except  its  tempe- 
rature, has  scarcely  any  quality  to  distinguish  it  from  the 
purest  common  springs.  According  to  Dr  Pearson's 
analysis,  a  gallon  of  it,  when  evaporated,  deposited  16 
grains  of  sediment,  of  wliich  1 1^  were  calcareous  earth, 
2^  vitriolic  selenite,  and  nearly  2  sea  salt ;  and  the  same 
gentleman  was  the  first  who  ascertained  the  nature  of 
the  air-bubbles  which  constantly  rise  with  the  water  and 
break  at  the  surface,  and  which  he  found  to  consist  al- 
most entirely  of  azotic  gas,  with  a  small  portion  of  atmos- 
pherical air. 

In  the  neighbourhood  of  Buxton  are  immense  quanti- 
ties of  lime-stone,  of  wjiich  many  hundred  tons  arc  annu- 
ally bunit;  and  it  is  worthy  of  notice,  that  the  habitations 
of  t)ic  workmen  are  scooped  out  of  the  small  motuits 
formed  of  the  refuse  of  the  kilns,  and  appear  like  a  range 
of  caves  along  the  side  of  the  hill.  Some  of  these  habi- 
tations contain  two  or  three  rooms,  but  few  of  tlicni  have 
any  other  light  than  what  they  receive  by  the  door  and 
the  chimney.  "  When  the  workmen,"  says  a  modern 
traveller,  "  descend  into  their  caves  at  the  time  of  re- 


past, and  a  stranger  sees  the  many  small  columns  o{ 
smoke  issuing  out  of  the  earth,  he  imagines  himself  in 
the  midstof  a  village  in  Lapland." 

The  village  of  Buxton  contains  180  houses,  and  760 
inhabitants ;  and  its  annual  visitors,  including  their  at- 
tendants, are  supposed  to  be  about  500.  See  Britton's 
Beauties  of  England  and  Wales,  vol.  iii.  p.  437,  and 
Derbyshire,     (l) 

BUXUS,  a  genus  of  plants  of  the  class  Monoecia, 
and  order  Tetrandria.     See  Botany,  p.  317. 

BYE-LAWS,  are  those  orders  or  private  statutes  of 
boroughs  and  other  towns,  fraternities  of  trade,  guild§, 
&c.  wluch  regulate  their  members  and  common  inter- 
ests. The  private  regulations  of  courts-leet  and  courts- 
baron  in  England,  are  likewise  so  denominated  by  some 
writers ;  but  we  can  see  no  reason  why  the  application 
should  stop  there,  since,  in  the  nature  of  the  thing,  it 
is  equally  applicable  to  the  private  regulations  of  all 
courts  whatever,  even  of  the  highest  jurisdiction,  and 
yet  the  regulations  of  these  courts  are  not  commonly  so 
classed  or  denominated.  The  laws  of  birlaw,  still  known 
in  some  districts  of  Scotland,  seem  not  improperly  to  be 
considered  as  bye-laws,  and  therefore  ranked  under  the 
same  appellation.  They  are  described  by  Skene,  though 
with  some  obscurity,  (voce  Burlaw,)  as  rules  made  for 
the  government  of  a  particular  neighbourhood,  by  cer- 
tain individuals  who  are  chosen  for  that  purpose,  by 
common  consent,  in  the  courts  called  the  6yrlaw  courts. 
The  word,  he  adds,  is  from  the  Dutch  baur,  or  baurs- 
man,  i.  e.  rusticus ;  so  that  bye-laws  are  leges  ruatico.- 
rum.  ^ 

To  be  obligatory,  bye-laws  must,  of  coursa^he  con- 
sistent with  the  charter  or  other  fundamental  principles 
of  the  corporation  or  other  body  over  which  they  are 
meant  to  have  effect ;  they  must  derogate  nothing  from 
the  established  visages  of  such  particular  community ; 
be  framed  with  an  impartial  regard  to  the  common  inter- 
est ;  and  be  strictly  conformable  to  the  public  or  muni- 
cipal law  of  the  county.  Blackst.  Coww!.  Tomlins.  Jacob's 
Law  Diet.     (j.  B.) 

BYNG.     See  Britain,  Index. 

BYRON,  the  Hon.  John,  an  admiral  in  the  British 
service,  is  chiefly  known  as  the  author  of  a  "  Narrative 
of  the  Shipwreck  of  the  Wager  on  a  desolate  Island  on 
the  coast  of  Patagonia,"  and  as  being  the  principal  actor 
in  that  disastrous  occasion.  He  was  the  second  son  of 
William,  fourth  Lord  Byron,  and  was  born  on  tlie  8th 
of  Nov.  1723.  Having  entered  the  navy  at  a  very  early 
age,  he  was  appointed  a  midshipman  when  only  eight 
years  old,  in  1731,  before  which  time,  however,  he  had 
made  several  voyages  in  a  merchantman.  In  the  expe- 
dition which  was  dispatched  against  the  Spanish  settle- 
ments in  South  America,  under  Commodore  Anson,  and 
which  sailed  from  Portsmouth  on  the  18tii  of  September 
17-40,  Mr  Byron  was  a  lieutenant  on  board  the  Wager. 
The  result  of  this  expedition  is  sufficiently  known,  from 
the  classical  account  ot  it  which  was  given  totlie  world 
under  the  direction  of  its  commander.  After  doubling 
Cape  Home,  with  considerable  difficulty,  the  "Wager 
became  so  disabled  in  her  rigging,  that  she  was  unable 
to  keep  company,  and  was  at  last  completely  separated 
from  her  consorts  in  the  Pacific  Ocean.  During  a  vio- 
lent storm  which  ensued,  the  crew  were  exposed  to  all 
the  appi  eliensions  arising  from  the  dangers  of  a  lee  shore, 
and  as  all  endeavours  to  wear  the  ship  ofT  the  land  had 
proved  fruitless,  every  ray  of  hope  was  extinguished  in 
the  awful  night  which  succeeded.     It  came  on  dreadful 
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beyond  description,  and  early  in  tlic  moininj^  the  ship 
struck.  "  III  lliis  dreadful  situation,"  says  Mr  Byron, 
"  she  lay  for  some  little  time,  every  soul  on  board  look- 
ing upon  the  present  miiuiti'  as  his  last,  for  there  was  no- 
thin><to  be  seen  but  breakers  all  around  us."  I''rom  this 
perilous  exti'cmity,  however,  they  were  relieved  by  a 
mountainous  sea  which  hove  the  ship  oil';  and  soon  after 
she  most  pro\ldentially  stuck  fast  between  two  rocks, 
when  tlie  day  Ijreakinjj,  and  the  weather  clearinj^  up, 
the  crew  j^ot  safely  on  shore.  This  mirac\dous  deliver- 
ance from  immediate  destruction,  tliougli  in  such  circum- 
stances a  most  desirable  event,  and  the  hiijjhest  object  of 
their  wishes,  was  to  many  of  them  only  a  prolonj^alion 
of  misery.  "  Whichever  way  we  looked,"  oljserves  our 
author,  "a  scene  of  horror  presented  itself;  on  one  side 
the  wreck,  (in  which  was  all  that  we  had  in  the  world  to 
support  and  subsist  us,)  together  with  a  boisterous  sea, 
presented  us  with  a  most  dreary  prospect ;  on  tlie  other, 
tiie  land  did  not  wear  a  n\uch  more  favourable  appear- 
ance:  desolate  and  barren,  without  sign  of  culture,  we 
could  hope  to  receive  little  other  benefit  from  it,  than  the 
preservation  it  aflbrded  us  from  the  sea."  But  for  the 
consequent  sufferings,  and  interesting  adventures  of  Mr 
Byron,  during  nearly  live  years,  we  must  refer  to  his 
"  Narrative  ;"  we  cannot,  however,  refrain  from  present- 
ing to  our  readers  the  sum  of  them,  in  the  beautiful  lines 
of  Mr  Campbell  in  his  address  to  Hope  : 

"  Friend  of  the  brave  !  in  peril's  darkest  hour. 
Intrepid  virtue  looks  to  tliee  fur  power  ; 
To  thee  the  heart  its  trembling  homage  yields. 
On  stormy  floods,  and  carnage  cover'd  fields. 

such  thy  strength-inspiring  aid  that  bore 

The  hardy  Byron  to  his  native  shore : — 
In  horrid  climes,  where  Chiloe's  tempests  sweep 
Tumultuous  murmurs  o'er  the  troubled  deep, 
'Twas  his  to  mourn  misfortune's  rudest  shock, 
Scourg'd  by  the  winds,  and  cradled  on  the  rock  : 
To  wake  each  joyless  morn,  and  search  again 
The  Camisird  haunts  of  solitaiy  men, 
Whose  r.ice,  unyielding  as  tbeir  native  storm, 
Knows  not  a  trace  of  nature  but  the  form  ; 
Yet,  at  tliy  call,  the  hard-  tar  pursued, 
I'ale,  but  intrepid  ;  sad,  but  unsubdued ; 
Pierc'd  the  deep  woods  ;  .and,  hailing  from  afar 
The  moon's  pale  planet,  and  the  northern  star, 
I'aus'd  at  each  dreary  cry,  unheard  before, 
Hy.-enas  in  the  wild,  and  mermaids  on  the  shore  ; 
Till,  led  by  thee  o'er  many  a  cliff  sublime. 
He  found  a  warmer  world,  a  milder  clime, 
A  home  to  rest,  a  shelter  to  defend, 
Peace  and  repose,  a  Briton,  and  a  fVicnd.* 

Pleasures  of  Hope. 

On  his  return  to  England  in  1746,  Mr  Byron  was  ap- 
pointed to  the  Syren  frigate,  wliich  he  continued  to  com- 
maiid  during  the  remainder  of  the  war.  Ill  fortune, 
however,  seemed  still  to  attend  him.  Every  cruize  was 
unfruitful.  "  His  courage  and  conduct  were  undoubted," 
says  his  biographer,  "  but  he  was  ever  a  day  too  soon  or 
a  day  too  late  ; — or  he  sprung  a  mast  in  chase,  or  lost  his 
prize  in  a  fog  ;  or  fell  in  with  a  wane  of  wind,  which  his 
enemy  had  passed,  or  some  disaster  or  other."  So  in- 
variable, indeed,  was  his  ill  luck,  and  so  frequent  his 
misadventures,  that  he  was  emphatically  called,  by  his 
nautic:d  brethren,  "  Foulwcathcr  Jack." 

At  the  peace  in  1750,  Captain  Byron  went  with  Com- 
modore Buckle  to  the  coast  of  Guinea  ;  and  in  1757  he 


commanded  the  America  of  GO  gims,  in  the  luckless  ex- 
pedition against  Kochfort,  under  Sir  Edward  Hawke.  In 
1760,  liowevei-,  V  hen  stationed  ofl' the  coast  of  America 
with  the  Biitisli  Heel  under  Lord  Colville,  his  fortune 
began  to  brighten,  and  he  here  found  an  opportunity  of 
being  of  some  service  to  hir.  country.  The  Admiral, 
having  received  intelligence  that  a  French  squadron, 
with  troops  and  stores  on  board,  had  put  into  Chaleur 
Bay,  in  the.  tiidf  of  St  Lawrence,  dispatched  Captain 
Byron  in  quest  of  them,  v.ilh  the  Fame  a  74,  which  he 
then  commanded,  together  with  the  Uej)ulse  and  Scar- 
borough. After  experiencing  some  difliculty  in  approach- 
ing them,  on  account  of  their  being  so  high  in  the  bay, 
he  completely  accomplished  his  object,  by  destroying 
the  whole  squadron,  consisting  of  three  frigates,  besides 
20  schooners,  sloops,  and  small  privateers. 

Captain  Byron  was  equally  fortunate  in  a  voyage  of 
discovery,  which  was  undertaken  at  the  desire  of  his  ma- 
jesty, in  order  to  ascertain  whether  there  were  any  islands 
lying  in  the  Pacific  Ocean,  between  the  southern  tropic 
and  tiie  equator.  He  sailed  in  the  Dolphin  of  24  gunSi 
which  was  completely  fitted  up  for  the  occasion,  in  the 
beginning  of  July  1764,  having  in  company  the  Tamer 
sloop  of  war,  commanded  by  Captain  Mouatt ;  and  it 
was  the  discoveries  which  lie  accomplished  in  this  voy- 
age, which  led  to  the  dispatrh  of  Captains  Wallis  and 
Carteret  shortly  afterwards  to  the  same  hemisphere.  In 
the  account  of  tliis  expedition,  the  existence  of  a  race  of 
men,  of  a  stature  very  superior  to  the  common  standard, 
on  the  coast  of  Patagonia,  is  stated  with  great  confi- 
dence ;  and  has  given  rise  to  much  doubt  and  discussion. 
"  One  of  them,"  says  the  Commodore,  "  who  afterwards 
appeared  to  be  a  chief,  was  of  a  gigantic  stature,  and 
seemed  to  realize  the  tales  of  monsters  in  a  human 
shape  :  he  had  the  skin  of  some  wild  beast  thrown  over 
his  shoulders,  as  a  Scotch  Highlander  wears  his  plaid, 
and  was  painted  so  as  to  make  the  most  hideous  appear- 
ance I  ever  beheld  :  round  one  eye  was  a  large  circle  of 
white,  a  circle  of  black  surrounded  the  other,  and  the  rest 
of  his  face  was  streaked  with  paint  of  different  colours  : 
I  did  not  measure  him  ;  but  if  I  may  judge  of  his  height 
by  the  proportion  of  his  stature  to  my  own,  it  could  not 
be  much  less  than  seven  feet."  But  we  must  defer  en- 
tering upon  this  controversy  at  present,  and  must  lefer 
for  a  particular  account  of  this  people  to  the  article 
Pat.\gonia.  Commodore  Byron  returned  to  England 
in  1766,  and  in  1769  was  appointed  to  the  government  of 
Newfoundland,  which  he  held  till  1775.  In  that  year, 
having  risen  through  the  successive  ranks  of  admiral  of 
the  blue,  the  white,  and  the  red,  he  was  dispatched  with 
a  squadron  to  America,  to  oppose  the  French  fleet  under 
Count  d'Estaign.  Here,  however,  his  evil  genius  attend- 
ed liim.  His  fleet  was  dispersed  in  a  storm  ;  and  even 
after  he  had  reached  the  object  of  his  destination,  he  was 
unable  to  effect  any  thing  decisive,  owing  to  his  being 
encumbered  with  a  fleet  of  transports,  and  the  superior 
sailingof  the  enemy.  Disgusted  with  his  ill  fortune,  he 
resigned  his  station,  leaving  the  command  with  Rear- 
admiral  Parker  ;  and,  retiring  from  the  service,  he  never 
would  accept  of  any  other  appointment.  He  was,  how- 
ever, raised  to  the  rank  of  vite-admiral  of  the  white  iii 
1779,  and  died,  at  the  age  of  73,  on  the  10th  of  April 
1786. 

Admiral  Byron  was  »n  officer  of  the  first  talents  and 
respectability  ;  and  though  his  exertions  often  failed  of 


•  This  friend  was  Don  Patricio  Gedd,  a  Scotch  physician,  resident  at  St  Jag«,  the  capital  of  Chili.  See  the  "  Namtive,"  page  161. 
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their  merited  success,  their  failure  was  never  attributed 
either  to  his  want  of  skill,  bravery,  or  perseverance.  He 
served  his  country  with  undaunted  courage  in  every 
quarter  of  the  world  for  45  years;  and,  during  that  time, 
was  much  beloved  and  esteemed  for  the  inestimable 
qualities  of  his  heart,  and  his  kindness  and  humanity  to 
those  whom  he  commanded.  See  Ballantyne's  edition  of 
Byron's  A'arrative,  containing  a  well  written  life  of  the 
author,  to  wliich  we  have  been  indebted  for  the  principal 
facts  in  this  article,     (/i) 

BYSSUS,  a  genus  of  plants  of  the  class  Cryptogamia, 
and  order  Alga.     See  Cryptogamia. 

BYSSUS,  or  Byssum,  the  name  of  a  fibrous  substance 
produced  in  Egypt,  India,  Judea,  and  at  Elis,  and  em- 
ployed by  the  ancients  in  the  formation  of  fine  garments. 

Some  writers  suppose  that  the  byssus  of  tlie  ancients 
was  the  silken  threads  of  the  pinna  marina.  Bochart 
imagines  that  it  was  a  kind  of  fine  flax,  while  otliers  con- 
sider it  to  be  a  cotton,  or  a  mixture  of  linen  and  cotton. 
See  Foster  de  Bysso  Anti<]iiorum,  Lond.  1776;  Osbeck's 
Voyage  to  China,  vol.  i.  p.  383  ;  and  Mem.  Acad.  Par. 
1712.  p.  204.  See  also  Cotton,  (w) 

BYSTROPOGON,  a  genus  of  plants  of  the  class 
Didynair.ia,  and  order  Gymaospcnr.ia.  See  Botany, 
p.  236. 

BYZANTIUM,  an  ancient  city  of  Thrace,  situated  on 
the  Bosphorus,  N.  Lat.  41°,  E.  Long.  29°.  It  stood  on 
a  promontory  of  a  nearly  triangular  form,  commanding, 
to  the  right,  a  view  of  the  Propontis,  or  sea  of  Marmora  ; 
in  front,  the  narrow  channel  of  the  Bosphorus,  with  the 
cities  of  Chalcedon  and  Chrysopolis,  on  the  Asiatic  coast ; 
and  to  the  left,  fertile  eminences,  and  a  gulf,  which  re- 
treating inland  not  less  than  six  English  miles,  served 
for  a  most  commodious  harbour.  The  river  Lycus, 
formed  by  tlie  conflux  of  two  small  streams,  fell  into  it, 
and  this  harbour  was  altogether  so  excellent,  that  it  is  at 
this  day,  according  to  some,  called  the  Porte,  by  way  of 
eminence  ;*  and  was  universally  considered  as  combining 
more  of  the  advantages  of  strength,  convenience,  and 
beauty,  than  any  other  harbour  in  the  world.  So  nmch 
was  this  the  case,  that  the  inhabitants  of  Chalcedon,  on 
the  Asiatic  side  of  the  strait,  were  denominated  by  the 
oracle  the  blind,  caeci,  (Tacit.  Aji.  b.  xii.  c.  63.)  because 
their  founders  had,  a  short  time  before  the  building  of 
Byzantium,  (when  they  had  their  choice  of  the  two  sides,) 
been  so  stupid  or  blind  as  to  prefer  the  Asiatic.  The 
hai'bour,  at  its  mouth,  was  only  about  500  yards  broad, 
but  in  most  other  places  a  mile,  and  capable  of  floating 
vessels  of  any  size. 

Byzantium  occupied  the  place  where  the  capital  of 
the  eastern  empire  afterwards  stood,  and  where  tlie  capi- 
tal of  the  Turkish  empire  now  stands.  About  seven  miles 
to  the  nortli  of  the  city,  viz.  at  the  place  where  stood  the 
celebrated  temple  of  Mercury,  and  where  Darius  con- 
nected the  two  continents  by  a  bridge  of  boats,  the  chan- 
nel of  the  Bosjihorus  was  so  narrow,  that  two  persons, 
placed  the  one  in  Europe  and  the  other  in  Asia,  could 
easily  make  themselves  heard  by  one  another.  The 
citadel  stood  on  the  point  of  the  promontory.  The  walls 
of  the  city  were  built  of  huge  s(|uarc  stones,  so  skilfully 
jointed  as  to  have  only  the  appearance  of  a  single  block, 
and  they  were  much  loftier  on  the  land  side  than  towards 


the  water,  where  the  waves  and  projecting  rocks  formed 
a  natural  delence.  I'hey  were  strengthened  by  numerous 
towers,  seven  of  which  are  said  to  have  been  so  artfully- 
constructed,  that  the  least  noise  made  in  any  one  of  them 
was  immediately  communicated  to  all  the  rest.  Ancient 
authors  inform  us,  that,  in  the  fourth  century  before  the 
Christian  xra,  this  city  had  a  gymnasium,  as  well  as 
many  other  public  buildings,  and  possessed  almost  everv 
convenience  and  luxury  which  we  usually  find  among  a 
rich,  numerous,  and  active  people.  Xenophon  says, 
they  had  a  forum  spacious  enough  to  contahi  a  small 
army  drawn  up  in  order  of  battle,  and  in  this  forum,  De- 
mosthenes says,  the  people  used  to  assemble  to  confinii 
or  reject  the  decrees  of  their  senate. 

A  considerable  territory  belonged  to  Byzantium,  which 
was  abundantly  productive  of  grain  and  fruits.  Aristseus, 
Pliny,  and  Tacitus,  inform  us,  that  immense  quantities 
offish,  (though  of  what  kind  they  do  not  say,)  were  wont 
to  be  caught  in  the  harbour.  Fis  fiiacium  i?inumrra,  says 
tlie  latter,  Ponto  erumfiens,  et  obliquis  subttr  tmdas  saxia 
exterrita,  omisso  atterius  lit t oris  fie xu,  has  ad  fiortus  dc- 
ficrtur.f  Spring  and  autumn  were  the  principal  seasons 
for  taking  these  fish.  In  spring  tliey  were  proceeding 
northward  into  the  colder  regions  of  tlie  Euxine  Sea,  and 
in  autumn  returning  southward  into  the  Mediterranean. 
This  fishery,  according  to  Aristaeus,  brought  a  large  re- 
venue to  the  city,  which  likewise  enjoyed  an  active  and 
flourishing  commerce.  The  excellence  of  its  harbour, 
sheltered  on  every  side  from  storms,  attracted  thither 
numerous  vessels  from  all  the  nations  of  Greece ;  and  its 
situation  at  the  mouth  of  the  strait  enabled  it  to  subject 
to  heavy  duties,  or  to  stop  altogether,  those  merchants  of 
more  southern  states  who  carried  on  a  trade  with  the 
Euxine.  Hence  the  importance  attached  to  the  friend- 
ship of  this  city  by  the  Athenians  and  Lacedaemonians, 
and  their  constant  endeavours  to  engage  it  in  their  inte- 
rests. 

It  was  founded  according  to  Eusebius,  about  the  30th 
Olympiad,  that  is  656  years  before  the  birth  of  Christ, 
during  the  reign  of  the  Roman  king  Tullus  Hostilius  ; 
but,  according  to  Diodorus  Siculus,  the  foundations  of  By- 
zantium were  laid  as  far  back  as  the  Argonautic  expe- 
dition, 1250  years  before  the  Christian  era.  The  foun- 
der, he  says,  was  one  Byzas,  a  king  of  the  ncighboiu'ing 
country,  from  whom  Byzantium  derived  its  name.  Eus- 
tathius  says,  that  this  Byzas  came  into  Greece,  and  set- 
tled there  with  a  colony  of  Megaraeans,  a  short  time 
before  the  Argonauts  arrived  in  those  seas.  Velleius 
Patcrculus  supixjscs  Byzantium  to  have  been  founded 
by  the  Milesians,  and  Ainmianus  Marcellinus  ascribes 
it  to  the  Atticans.  Fetus  Dy-antiitm  Atticoruin  colonia, 
says  he.  Probably  the  Milesians  were  a  colony  of  Atti- 
cans ;  and  if  so,  Velleius  and  Ammianus  are  perfectly 
reconciled.  Bui  it  is  probable  that  these  last  mentioned 
people  only  rebuilt  or  repaired  Byzantium,  after  it  had 
been  destroyed  or  had  fallen  into  decay.  Medals  of  ancient 
Byzantium  have  reached  our  times,  bearing  the  name  and 
head  of  Byzas,  with  the  prow  of  a  ship  on  the  reverse. 

Justin  says,  that  Pausanias  the  Spartan  first  built  By- 
zantium, but  in  this  he  must  have  been  mistaken  ;  for  we 
learn  from  Thucydidcs  and  Herodotus,  that  Pausanias, 
about  the  yearB.  C.  476,  took  it  from  the  Persians,  who 


•  Others,  however,  pive  a  different  account.  "  The  offices  of  all  llie  Viziers  are  in  the  same  court  or  division  of  the  palace  ;  the 
entrance  of  wliicli  is  llirougli  a  lofty  gafc-way,  called  the  Babi  liomayon  (imperial  gale)  translated  by  Europeans  the  Sublime  Porte." 
Mirza  Abu  Talcb's  Travels,  vol.  ii.  p.  241. 

t  "  The  only  article  in  wliicli  the  markets  of  Constantinople  excel  those  of  other  cities  is  fisb ;  of  these  they  have  a  great  variety, 
some  of  wliich  are  very  delicious."    Travch  of  Miiia  Abu  Talcb  Khan,  vol.  ii,  p.  226. 
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had  made  themselves  masters  of  it,  before  he  had  been 
in  that  qiiurtcr.  Puusaiiias  probal)Iy  rebuilt  and  im- 
proved Byz;iiiliuni  wiiile  lie  continued  lo  possess  it,  and 
while  he  llierc  carried  on  his  treaclierous  correspondence 
with  the  Persians. 

The  city  underwent  many  revolutions  and  frcquciitly 
changed  masters,  haviiijj;  been  sonictinies  in  the  jjosses- 
sion  of  the  Persians,  sometimes  of  the  I.acedxnionians, 
and  also  of  tlie  Athenians,  who  took  it  about  the  year 
B.  C.  407.  In  the  year  15.  C.  .339,  ^il  was  attacked  by 
Philip  of  Maccdon,  who,  after  a  tedious  siege,  was  com- 
pelled by  Phocioii,  the  Athenian  (general,  to  relinquish 
iiis  object  and  retreat. 

'riie  whole  of  Greece,  together  with  Lycia,  Rhodes, 
Samos,  Cilieia,  Thrace,  and  Byzantium,  after  many  vi- 
cissitudes, was,  in  A.  D.  71,  reduced  to  tlic  slate  of  Ro- 
man provinces  by  Vespus>ian. 

The  siege  of  Byzantium,  by  Severus,  which  com- 
menced A.  D.  19  4,  and  continued  for  three  years,  was, 
both  for  the  obstinacy  of  the  defence,  and  the  cruelty 
exercised  by  the  conquerors  after  its  capture,  one  of  t!ie 
most  extraordinary  recorded  in  history.  Having  taken  . 
part  with  Niger,  in  the  contest  betwixt  him  and  Severus, 
the  latter  invested  it  in  due  form.  But  though  during 
the  siege,  the  bloody  battle  of  Issus  was  fouglit,  whicli 
terminated  in  the  ^'icfeat  and  death  of  Nigci,  and  though 
ills  head,  when  sent  to  Byzantium,  was  exhibited  to  tlie 
besieged  on  the  point  of  a  spear,  yet  the  city  still  held 
out. 

In  addition  to  the  natural  advantages  and  strength  of 
the  place,  the  Byzantines  had,  both  before  and  during  the 
siege,  provided  themselves  with  warlike  machines  of 
vai'ious  sorts  ;  some  of  which  hurled  against  the  besieg- 
ers when  they  approached  the  walls,  large  beams  and 
stones,  whilst  others  showered  upon  them  darts  and 
smaller  stones  lo  a  greater  distance.  Strong  iron  hooks 
fastened  to  chains  were  let  down  from  the  wall,  and 
dragged  upwhatevn'r  they  laid  hold  of. 

One  Periscus,  a  famous  Bithynian  engineer,  is  said  to 
have  been  the  constructor  of  these  machuies;  and  was 
more  fortunate  after  the  capture  (if  the  city  than  the  ce- 
lebrated Archimedes  of  Syracuse  ;  for  his  life  was  spared 
by  Severus,  who  hoped  lo  profit  by  his  talents.  The 
entrance  of  the  harbour  was  barred  by  a  strong  chain, 
and  its  piers  on  each  side  were  fortified  by  lowers.  It 
contained  500  small  vessels,  of  which  the  greater  part 
had  pointed  iron  prows ;  and  some  of  them  were  con- 
structed with  a  rudder  at  each  end,  and  had  a  double 
complement  of  men  to  work  them,  so  that  without  turn- 
ing, and  at  a  moment's  warning,  they  coyld  advance  or 
retire  as  occasion  required.  When  the  besieged  lost 
any  of  their  ships,  they  built  others  of  the  timber  of  their 
bouses,  and  the  women  cut  oft' their  hair  to  supply  ma- 
terials for  ropes.  A  very  extraordinary  stratagem  is  said 
to  have  been  employed  by  them  for  taking  some  of  the 
ships  of  the  enemy.  Di\ers,  says  Dion  Cassius,  swim- 
ming under  water,  cut  tlie  cable  of  an  enemy's  ship  and 
drove  into  her  bottom  a  strong  nail  fastened  to  a  rope  ; 
the  other  end  of  the  rope  being  in  one  of  their  own  ships, 
they  could  taus  liaul  off  the  vessel  of  the  enemy.  When 
their  supply  of  darts  and  common  slones  failed,  ihey  de- 
molished the  walls  of  their  theatres,  and  hurled  the  stones 
of  lliem  against  the  foe. 

Famine  became  so  ur;>:ent,  that  they  were  at  length  re- 
duced to  the  necessity  of  using  tlie  most  loathsom-'  sub- 
stances for  food,  and  ev.ii  hui-iar.  flesh  itself.  At  last, 
while  in  this  miserable  situation,  some  of  tlie  most  daring 


and  vigorous  took  advantage  of  a  storm  that  arose,  to 
embark  on  board  their  ships  and  bring  a  supply  of  food 
for  Iheir  fellow  citizens,  or  perish  in  tlie  attempt.  They 
were,  however,  attacked  by  the  besiegers  on  their  re- 
turn, and  so  completely  destroyed  that  not  a  single  ship 
escaped.  Deprived  of  their  lat,t  hopr-,  the  Byzantines 
were  compelled  to  surrender;  and  tlie  mind  contem- 
plates with  horror  and  disgust  a  people,  after  a  defence 
so  brave  and  protracted,  deprived  of  their  estates  and 
sold  for  slaves, — their  magistrates,  commanders,  and 
soldiers,  indiscriminately  massacred,  and  the  walls  of 
their  city  levelh  d  with  the  ground;  yet  such  was  the 
treatment  they  received  from  their  ungenerous  conquer- 
ors. Dion  Cassiussays,  he  saw  tlieir  city  after  its  capture 
"  ill  such  a  state  of  ruin,  that  it  might  have  been  thought 
lo  have  been  taken  by  the  barbarians,  rather  than  the 
Romans."  Not  long,  however,  after  this  terrible  catas- 
trophe, Severus  himself  caused  a  part  of  tlie  city  to  be 
rebuilt,  and  changed  its  name  to  Antonina  in  compliment 
to  his  son  Caracalla,  whose  proper  name  was  .\ntoninus. 
But  he  did  not  restore  the  privileges  of  a  free  city,  nor 
reverse  the  decree  by  which  it  had  been  subjected  by 
him  to  the  dominion  of  its   neighbours,  the  Perinlhians. 

In  2C2,  for  reasons  which  have  not  becii  vei-y  well  as- 
certained, the  tyrant  Gallienus  had  determined  to  wreak 
his  fury  on  the  Byzantines.  Despairing  of  being  able  to 
take  so  strong  a  place  by  force,  he  made  the  most  so- 
lemn assurances  to  the  inhabitants,  Ih.at  if  they  would 
admit  him  into  their  city,  all  persons  and  their  property 
should  be  sacredly  respected.  But  he  violated  these  as- 
surances, and  was  no  sooner  admitted  than  he  ordered  a 
general  massacre,  not  only  of  the  garrison,  but  of  the  in- 
habitants at  large ;  and,  according  to  Trebellius  Pollio, 
not  an  ancient  family  of  Byzantium  was  left  in  existence, 
except  a  very  few,  whose  members  happened  at  the  time 
to  be  abroad  in  the  armies  or  on  business. 

In  the  wars  betwixt  the  two  emperors  Maximin  and 
Licinius,  the  first  besieged  and  took  Byzantium,  but  was. 
in  a  short  time  after  compelled  to  give  it  up  lo  his  rival  ; 
who,  in  his  turn,  was  under  the  necessity  of  abandoning 
it  to  Constanline  the  Great,  lo  whom  it  opened  its  gates 
in  324. 

Constanline  was  so  strongly  impressed  with  the  supe- 
rior advantages  of  Byzantium  as  a  place  of  residence, 
that  he  resolved  to  make  it  for  the  future  the  capital  of 
his  empire.  Accorduigly  he  began  next  year  to  repair. 
enlarge,  and  beautify  it.  Anxious  that  his  successors 
should  follow  his  example,  in  making  this  new  city  the 
place  of  their  ordinary  residence,  he  spared  neither  cost 
nor  pains  to  render  it  worthy  of  their  pi  eference.  Mag- 
nificence, convenience,  and  beauty,  were  studied  in  all 
its  public  and  private  edifices,  and  in  a  short  lime  Byzan- 
tium was  seen  almost  to  rival  the  ancient  capital  of  the 
empire.  "  He  urged  the  progress  of  the  work,"  says 
Gibbon,  "witli  the  impatience  of  a  lover;  the  walls,  the 
porticoes,  and  the  principal  edifices,  were  completed  in 
a  few  years."  The  encouragement  given  to  settlers  in 
the  new  city,  and  particularly  an  edict  published  by  the 
emperor,  declaring  that  such  as  had  lands  in  Thi-ace, 
Pontus,  or  Asia,  should  not  he  at  liberty  to  dispose  of 
these,  or  even  leave  them  to  their  proper  heirs  :u  their 
death,  unless  they  h.ad  a  house  in  the  city  of  Byzantium, 
soon  rendered  it  one  of  the  most  populous  and  flourishing 
of  the  empire.  An  amphitheatre,  a  circus  maximus,  se- 
veral forums,  porticoes,  and  public  baths,  with  whatever 
else  could  contribute  to  the  dignity  of  a  great  capital,  and 
to  the  benefit  or  pleasure  of  its  numerous  inhabita-.ts. 
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were  soon  found  in  Byzantium.  The  city  was  divided 
into  14  regions,  and  privileges  and  immunities  granted  to 
the  inhabitants  equal  to  those  that  were  enjoyed  in  Rome. 
The  common  people  even  from  tliat  ancient  capital,  as 
well  as  from  all  other  parts  of  the  empire,  were  mvited, 
by  the  emperor's  donations  of  corn,  wine,  and  oil,  to  come 
and  settle  at  Byzantium.  Christians,  however,  had  a 
manifest  preference  shewn  them.  The  statues  of  the 
heathen  deities  were  every  where  demolished,  and  their 
temples  converted  into  churches,  and  consecrated  to  the 
worship  of  the  true  God.  Crosses  were  erected  in  all 
the  squares  and  public  places. 

In  the  25th  year  of  his  reign,  (May  1 1th,  330,)  Con- 
stantme,  if  we  believe  Cedreuus,  caused  the  city  to  be 
solemnly  dedicated  to  the  Virgin  Mary;  but  Eusebius 


says,  it  was  consecrated  to  the  God  of  Martyrs.  On  this 
occasion  it  was  dignified  with  the  new  name  of  Constan- 
tinofiolis,  the  city  of  Constantine,  its  great  benefactor; 
and,  what  was  still  more  flattermg,  with  the  name  also  of 
Second,  or  JWto  Rome,  being  declared  to  be  the  metro- 
polis of  the  East,  as  Old  Rome  was  of  the  West.  The 
emperor  established  a  senate  and  otiier  magistrates,  at 
Constantinople,  equal  ui  power  and  authority  to  those  of 
Rome,  nor  did  he  ever  after  return  to  tliat  ancient  capi- 
tal. The  removal  of  the  imperial  seat  to  Byzantium  is 
commonly  stated  to  have  taken  place  in  the  25th  year  of 
the  reign  of  Constantine,  A.  D.  330,  and  A.  U.C.  1 126. 
See  Stephan.z'n  -voce  Bt<|*».  Velleius  Pater.  Eiiseb.  Chron. 
Anc.  Un.  Hist.  vol.  xiii.  and  xiv.  Barthelemy  Voyage  de 
jeunc  Anachar,     Gibbon's  Rom,  Em/iire,  vol.  iii.     (k) 
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\J»     See  Alphabet  and  CHAH.\cTEn. 

C,  in  music,  has  been  applied,  since  the  time  of  Guido, 
to  mark  different  notes  in  the  scale,  at  the  distance  of  an 
octave  from  each  other,  viz.  C-fa-ut,onihe  second  space 
of  the  bass  stave  ;  C-sol-fa-ui,  on  the  ledger  line  above 
the  bass  stave,  or  the  same  below  the  treble  stave  or  the 
tenor ;  or  C,  cliff-line  wherever  placed,  the  third  space 
in  the  treble,  &cc.  This  note  is  the  nominal,  or  key  of 
one  of  the  natural  modes,  bearing  a  sharp  or  major  third, 
and,  in  that  capacity,  was  denominated  ut  by  Guido,  and 
has  since  been  called  do  by  the  Italians.  In  modern 
times,  smce  the  temperament  of  the  musical  scale  has 
been  attended  to,  it  has  been  usual  to  consider  C  as  the 
key  note ;  and  usually,  the  octave  above  the  tenor  cliff 
C,  mentioned  above,  has  been  used  as  the  bass  or  funda- 
mental note,  and  its  pitch,  or  degree  of  acuteness,  has 
been  regulated  and  preserved  by  steel  instruments,  call- 
ed tuning-forks,  or  Q-forks,  used  by  the  tuners  of  finger- 
keyed  instruments  ;  but  violin  performers  use  an  A-fork 
for  tuiiing  their  instruments,  because  they  have  no  string 
to  the  note  C  ;  and  some  few  persons,  as  Mr  Broadwood, 
use  the  A-fork  for  piano-fortes.  The  pitch,  or  degree  of 
tone,  of  the  tenor  cliff  C,  in  our  best  concerts,  is  now 
such,  as  to  make,  or  excite  in  the  air,  240  complete  vi- 
brations in  one  second  of  time,  (see  Concert  Pitch,) 
and  the  C  below  this,  half  as  many,  or  1 20  ;  the  C  above 
it,  480  ;  and  that  next  higher  still,  960  vibrations,  &c. 

CAABA,  a  stone  edifice  in  the  temple  of  Mecca, 
which  has  been  revered  with  superior  sanctity  by  the 
Arabians,  from  the  remotest  antiquity  ;  and  to  which 
every  Mahometan  is  required  by  tiie  Koran  to  direct 
himself  in  prayer. 

Among  the  variety  of  fabulous  traditions  which  have 
been  propagated  by  the  followers  of  Mahomet,  concern- 
ing tiic  oiigin  of  lliis  building,  wc  find  it  asserted, that  its 
existence  is  coeval  with  our  first  parents,  and  that  it  was 
built  by  Adam,  after  his  expulsion  from  Paradise,  from 
a  representation  of  the  celestial  temple,  which  the 
Ahiiigiity  let  down  from  heaven  in  curtains  of  light,  and 
placed  in  Mecca,  perpendicular  under  the  original.  To 
this  the  patriarch  was  commanded  to  turn  his  face  when 
he  praye<l,and  to  compass  it  by  way  of  devotion,  as  the 


angels  did  the  heavenly  one.  After  the  destruction  of 
this  temple  by  the  deluge,  it  was  rebuilt  by  Abraham 
and  his  son  Ishmael  on  the  same  spot,  and  after  the  same 
model,  according  to  directions  which  they  received  by 
revelation  ;  and  since  that  time  it  has  continued  to  be  the 
object  of  veneration  to  Ishmael's  descendants.  Whatever 
discredit  we  may  give  to  these,  and  other  ravings  of  the 
Moslem  impostor  concerning  the  Caaba,  its  high  anti- 
quity cannot  be  disputed  ;  and  the  most  probable  account 
is,  that  it  was  built  and  used  for  religious  purposes,  by 
some  of  the  early  patriarchs  ;  and  after  the  introduction 
of  idols,  it  came  to  be  appropriated  to  the  I'eception  of 
the  Pagan  divinities.  Diodorus  Siculus,*  in  his  descrip- 
tion of  the  coast  of  the  Red  Sea,  mentions  this  temple  as 
being,  in  his  time,  held  in  great  veneration  by  all  the 
Arabians ;  and  Pocockef  informs  us,  that  the  linen  or 
silken  veil,  with  which  it  is  covered,  was  first  offered  by 
a  pious  king  of  the  Hamyarites,  seven  hundred  years  be- 
fore the  time  of  Mahomet.  It  had  been  frequently  re- 
paired, and  was  rebuilt  a  few  years  after  the  birth  of  this 
prophet,  by  the  tribe  of  Koreish,  who  had  acquired  the 
possession  of  it  either  by  fraud  or  violence  from  the  Kho- 
zaites.  The  Caaba  tb.cn  contained  three  hundred  and 
sixty  images  of  men,  lions,  eagles,  Sec.  the  objects  of 
idolatrous  worship,  which  were  all  destroyed  by  Maho- 
met, after  the  taking  of  JMccca,  when  it  was  purified  and 
adorned,  and  consecrated  to  the  service  of  Islam.  It  re- 
ceived several  reparations  after  his  death,  and  was  re*' 
built  by  one  of  his  successors,  with  some  alterations,  in 
the  form  in  which  it  now  stands. 

As  no  European  is  permitted  to  visit  Mecca,  the  only 
knowledge  we  have  of  the  present  appearance  of  the 
Caaba,  is  derived  from  the  descriptions  and  draughts  of 
the  Mahometans,  wlio  indeed  speak  of  it  in  terms  of 
high  admiration.  It  would  appear,  however,  even  front 
their  designs,  that  it  is  an  aukward  and  shapeless  b\iild- 
ing.  It  consists  of  a  sort  of  square  tower,  24  cubits  by 
23,  and  27  high,  covered  on  the  top  with  ricli  black  da- 
mask, bordered  with  an  embroidery  of  gold,  which  was 
formerly  renewed  every  year  by  the  Mahometan  Ca- 
liphs, afterwards  by  the  sultans  of  Egypt,  and  which  is  now 
annually  provided  by  the  Ottonr.ui  Porte.  The  floor  is 
raised  six  feet  from  the  ground  ;  and  a  door  and  window 
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uihnit  the  li^ht.  Its  double  roof  is  siippfjilcd  in  O.ikc 
octa^fQiiul  ))ill;irs  of  aloes  wood,  between  whicli  uie  sus- 
pended several  silver  lamps;  and  the  gutters  on  the  top 
are  made  of  pure  tjold.  At  a  small  distance  from  this 
tower,  on  the  east  side,  is  the  station  of  Abraham,  where 
is  a  stone  upon  wliich  the  patriarch  is  su|)posed  to  have 
stood  when  he  built  the  Caaba,  and  which,  they  pretend, 
still  bears  llie  truces  of  his  footsteps.  It  is  inclosed  in  an 
iron  chest;  and  here  the  sect  of  Al  Shafei  meet  for  reli- 
gious purposes.  On  the  nortli  ol  the  Caaba  is  the  7i>/fiVc 
atone  witiiin  a  semicircular  enclosure,  50  cubits  lonjj, 
wliicli  is  said  to  be  the  sepulchre  of  Ishmael,  and  whicli 
receives  the  rain-water  tliat  lalls  from  the  Caaba  by  a 
golden  spout.  This  stone  is  of  consideruljlc  anlicpiity, 
and  was  even  held  in  great  veneration  by  the  Pagan 
Arabs.  Towards  the  south-cast  is  the  well  Zeni-zeni, 
remarkable  for  tlic  excellence  and  medicinal  (juaiity  of 
its  waters,  as  well  as  for  its  miraculous  origin.  It  is 
affirmed  to  be  the  same  spring,  which,  mii'aculously 
bursting  out  of  the  ground,  supplied  Ishmael  and  his 
mother  llagar,  when  overcome  \\  ith  thirst  in  the  wilder- 
ness of  Beersheba ;  and  is  celebrated  by  the  Mahome- 
tans, not  only  for  curing  many  bodily  diseases,  but  also, 
if  taken  copiously,  for  healing  all  spiritual  disorders,  and 
procuring  an  absolute  remission  of  sins.  The  well  is 
protected  by  a  dome  or  cupola,  and  its  water  is  drank 
with  much  devotion  by  the  pilgrims,  and  conveyed  in 
bottles  to  the  most  distant  quarters  of  the  Mahometan 
dominions.  But  tlie  most  singular  relic,  and  which  is 
regarded  with  extreme  veneration,  is  the  famous  black 
stone,  which  the  Mahometans  pretend  was  one  of  the 
precious  stones  of  Paradise,  and  was  brought  down  from 
heaven  by  the  angel  Gabriel.  According  to  the  receiv- 
ed tradition,  derived  from  Mahomet  liimself,  it  was  ori- 
ginally of  sucli  a  bright  white  colour  as  to  dazzle  the 
eyes  at  the  distance  of  four  days  journey,  but  that  it  wept 
so  long  and  so  abundantly  for  the  sins  of  mankind,  that  it 
became  at  lengtii  opaque,  and  at  last  absolutely  black. 
When  the  Carmathiaris  took  Mecca,  they  pillaged  the 
Caaba,  and  carried  ofl'  the  black  stone  in  triumph  to  their 
capital.  The  Meccans  made  every  effort  to  recover  it, 
both  by  entreaties  and  the  ofTv  r  of  5000  pieces  of  gold, 
but  without  eflect.  The  Carmathians,  however,  after 
having  kept  it  22  years,  sent  it  back  of  their  own  accord. 
It  is  now  set  in  silver,  and  fixed  in  the  south-east  corner 
of  the  Caaba,  looking  towards  Basra,  about  .3^  ftet  from 
the  ground.  It  is  called  by  the  Mahometans  "  the  right 
hand  of  God,"  and  is  kissed  by  the  pilgrims  with  great 
devotion. 

The  Caaba  is  almost  surrounded  with  a  circular  in- 
closure  of  pillars,  coiinected  al  the  top  by  bars  of  silver, 
and  towards  the  bottom  by  a  low  ballustrade.  Witnout 
this  enclosure,  on  the  south,  noi-th,  and  west,  are  three 
oratories,  where  three  of  the  Mahometan  sects  assemble 
to  perform  their  devotions.  The  whole  is  enclosed  at  a 
considerable  distance  by  a  square  colonnade,  or  great 
piazza,  covered  with  small  cupolas,  and  consisting  of  448 
pillars,  from  which  hang  numerous  lamps,  and  38  .gates  ; 
and  from  each  corner  rises  a  minaret  or  steeple,  adorned 
with  a  gilded  spire  and  crescent.  This  enclosure  was 
built  by  the  caliph  Omar,  to  prevent  the  court  of  tiie 
Caab?,  from  being  encroached  upon  by  p'lvatc  buildings. 
It  was  at  first  merely  a  low  wall,  bi'i  has  since  been 
raised  by  the  liberality  of  succeeding  princes  to  its  pre- 
sent magnificent  state.  The  wliole  structure  of  the 
Caaba  is  in  a  peculiar  niaiuier  styled  Al  Masjad  Al  Ha- 
ram,  "  tbe  sacred  or  inviolable  place ;"  wliich  appella- 


tion, however,  !■>  :,oinetimcs  extended  to  the  whole  terri- 
tory of  Mecf  a. 

According  to  the  command  of  Mahomet,  every  Mus- 
sulman must,  once  in  his  life,  visit  the  Caaba,  and  per- 
form the  customary  acts  of  devotion  in  the  sacred  pla- 
ces. But  could  the  prophet  have  foreseen  into  what  dis- 
tant regions  his  religion  was  to  be  introduced  by  the 
arms  of  his  followers,  he  would  soon  have  perceived  the 
absurdity  of  such  an  injunction.  I-'ew,  in  comparison 
with  the  immense  numbers  who  have  embraced  the  doc- 
trines of  Islam,  can  be  supposed  able  to  discharge  this 
duty  ;  and  we  may  presume,  that  it  is  only  such  as  arc 
more  than  ordinarily  devout  that  arc  ever  induced  to  visit 
the  Caaba  from  religious  motives.  Many  pilgrims, 
however,  annually  resort  to  the  city  of  Mecca,  but  com- 
mercial i<lcas  mingle  with  those  of  devotion  ;  and  the  ar- 
cades of  the  temi)le  are  often  filled  with  the  richest  mer- 
chandize from  every  quarter  of  the  world.  This  duty 
may  be  discharged  by  proxy,  but  the  pilgrim,  in  this 
character,  can  act  only  for  one  person  at  one  time  ;  and  to 
prevent  all  imposture,  he  must  carry  back  with  him  a 
certificate  from  the  Imam  of  Mecca,  of  his  having  ac- 
tually peiiormed  all  the  devotional  exercises  or  ceremo- 
nies appointed  by  the  law,  in  the  name  of  his  principal. 
These  ceremonies  consist  chiefly  in  performing  seven 
circuits  round  the  Caaba,  and  kissing  the  black  stone  ;  in 
running  seven  times  between  the  mountains  of  Safa  and 
A I  Merwa  ;  in  making  the  station  on  Mount  Arafat ;  in 
sacrificing  the  victims  hi  the  valley  of  Mina ;  and  in  bury- 
ing their  hair  and  nails  in  the  consecrated  ground.  The 
same  ceremonies  were  observed  by  the  Pagan  Arabs 
many  years  before  the  appearance  of  Mahomet,  but  they 
were  confirmed  by  tlie  command  of  the  prophet,  with  tliis 
alteration,  that  his  followers  should  be  clothed  when  they 
compassed  the  Caaba,  whereas  their  ancestors  performed 
their  devotion  naked.  See  Arabia,  vol.  ii.  p.  252  ;  see 
also  Niebuhr's  Travels  through  Jrabia,  vol.  ii.  p.  26; 
Gibbon's  Rome,  vol.  ix.  p.  216,  12mo. ;  Mod.  Un.  Hist. 
vol.  i.  p.  207  ;  Reland  dt  Religione  Alahommedica,  p.  1 1 3  ; 
and  Sale's  A'ora;!,  p.  1 14.     (fi) 

CABAL  MixisTiiv.     Sec  BmTAiy,p.  584. 

CABALLERiA,a  genus  of  plants  of  the  class  Poly- 
gamia,  and  order  Dioecia.     See  Botany,  p.  341. 

CABBALA,  among  the  Jews,  means  those  oral  tradi- 
tions respecting  tnc  interpretation  of  the  law,  which  they 
pretend  were  originally  communicated  by  revelation,  and 
handed  down  fr(>ni  father  to  son,  without  interruption, 
alteration,  or  omission.  By  means  of  this  mystical  sci- 
ence, they  pi-etcniled  to  be  able  to  explain  all  the  appear- 
ances of  nature,  as  well  as  the  revealed  and  written  law 
of  God.  It  apj)ears,  indeed,  that  the  Jews  preferred  the 
cabbaiistical  traditions  to  the  acknowledged  scriptures, 
wliose  meaning  tuey  had  almost  entirely  subverted.  It 
«as  not  vvitiiout  reason  that  our  Lord  charged  the  Jews 
with  having  made  the  law  of  God  of  no  effect  by  their  tra- 
ditions ;  and  he  specifies  several  instances,  which  already 
substantiate  the  charge. 

Maimonides,  in  the  preface  to  tlie  Mishnah,  gives  the 
following  account  of  the  origin  of  the  Cabbala.  It  was 
revealed  to  Adam  by  an  angel,  wlio  brought  him  a  book 
containing  the  mysteries  of  this  recondite  science.  Tiiis 
book  was  lost  at  the  fall,  and  restored  again  in  conse- 
quence of  the  earnest  prayess  of  Adam  ;  and  being  again 
lost  amidst  the  corruption  wiiich  preceded  tiie  flood,  it 
was  afterwards  restored  to  Abraham.  But  a  particular 
revelation  was  given  on  this  subject  to  Mosls,  on  Mount 
Sinai;  who  reccivcU  a  mysticai  aud  traditionary,  as  well 
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as  a  wriffen  and  perceptive  law.  This  tradhionar)-  law 
was  considered  as  containing  the  complete  explanation 
of  that  which  was  written  ;  and  as  the  meaning  is  always 
more  valuable  than  the  mere  symbol,  so  this  pretended 
explanation  of  the  law  by  divine  authority,  was  soon  ex- 
alted above  the  law  itself.  We  arc  farther  told,  that  Mo- 
ses, on  coming  down  from  the  mount,  rehearsed  both  the 
law  and  the  explanation  of  it  to  Aaron;  then  to  his  sons 
Eleazar  and  Ithamar ;  then  to  the  seventy  ciders  ;  and, 
last  of  all,  to  the  whole  people  :  so  that  Aaron  heard  it 
four  times,  his  sons  thrice,  the  ciders  twice,  and  the  peo- 
ple once.  The  law  only  was  committed  to  writing  ;  the 
explanation  was  entrusted  to  the  memories  of  the  priests 
and  elders.  The  first  was  simply  called  the  law,  the  se- 
cond the  oral  law,  or  cabbala,  derived  from  the  Hebrew 
kibel,  to  receive  by  tradition.  The  Jews  farther  pretend, 
that  the  cabbala  being  again  lost  during  the  Babylonish 
captivit)',  was  restored  to  Esdras,  and  they  mention  seve- 
rcl  famous  rabbis  by  whom  it  was  transmitted  to  later 
ages. 

It  cannot  be  necessary  to  attempt  a  serious  refutation 
of  these  notions,  which  are  not  only  totally  unsupported 
by  scripture,  but  contrary  to  some  of  its  clearest  intima- 
tions. They  betray  an  evident  design  to  wrest  tlie  word 
of  God  from  the  people,  and  to  introduce  sonicthing  re- 
sembling the  esoteric  doctrines  of  the  heathen  :  they  are 
in  short  a  part  of  that  system  of  priestcraft,  which  has 
often  exerted  such  a  malignant  influence  over  the  knov.'- 
Icdgc  and  happiness  of  men. 

Some  Christian  divines  have  held  opinions  bearing  a 
considerable  resemblance  to  the  cabbala  of  the  Jews. 
Thus  Parkhurst,  in  his  Hebrew  Lexicon,  p.  115,  4th 
edit,  says,  "  It  may  safely  be  inferred,  that  the  whole 
garden  was  so  contrived  by  infinite  wisdom,  as  to  repre- 
sent and  inculcate  on  the  minds  of  our  first  parents  a 
plan  or  system  of  religious  truths,  revealed  to  them  by 
their  Creator."  This  may  be  called  a  kind  of  iiatural 
cabbala.  But  the  doctrine  of  traditions  has  been  receiv- 
ed Li  its  full  extent  by  the  church  of  Rome,  which  holds 
them  of  equal  value  with  the  written  word  of  God. 
According  to  the  council  of  I'rcnt,  «  the  truth  and  dis- 
cipline of  the  Catholic  rhiirch  are  comprelicnded  both 
in  the  sacred  books  and  in  the  traditions  which  have 
been  received  from  the  mouth  of  Jesus  Christ  or  of 
his  apostles,  and  which  have  been  preserved  and  trans- 
mitted to  us  by  an  uninterrupted  chain  and  succession." 

But  the  Jewish  cabbala  was  chitliy  of  that  artificial 
kind,  waich  drew  mystical  meanings  from  particular 
woi-ds  or  expressions,  thus  producing  significations  very 
di^Teient  fi-om  what  the  words  or  expressions  seemed 
naturally  to  imply.  This  artificial  cabbala  was  of  three 
kinds:  the  first,  called  ^-t-ma^na,  consisted  in  interpret- 
ing words  according  to  the  arithmetical  power  of  the 
letters  which  composed  them.  Thus  in  the  words  nVu) 
K3'  Jba  Shiloh,  i.  e.  S/iiloh  shall  come,  the  numerical 
value  of  the  letters  is  the  same  as  in  the  word  n'tPD  Mes- 
siah. The  second  khid  of  artificial  cabbala  was  called 
notaricon,M\<\  consisted  in  taking  every  letter  for  a  word, 
and  thus  making  an  entire  sentence  out  of  one  word. 
Thus  the  first  word  in  the  book  of  Genesis  n'lTXia  lie- 
rashil,  contains  the  initial  letters  of  these  words,  liera, 
Rekio,  Arctz,  Sheniim,  Im,  Teumut,  and  may  be  trans- 
lated, "he  created  the  firmament,  the  earth,  the  heavens, 
the  waters,  and  the  abyss."  The  third  kind  was  called 
themurah,  and  was  much  the  same  .ts  the  modern  ana- 
grtm,  which  consists  in  fijrming  new  woidsby  tlje  trans- 
position of  letters.     'J'hus,  from  the  same  word  Bcrashity 


the  cabbalists  formed  A-bc-tisri,  1.  e.  the  first  day  of  the 
month  Tisri,  and  from  this  accidental  coincidence,  they 
inferred,  that  the  world  was  created  at  that  season  of  the 
year,  corresponding  nearly  with  our  September. 

These  are  sufficient  examples  of  rabbinical  trifling, 
and  should  be  a  warning  to  divines  and  commentators  to 
avoid  occult  and  fanciful  interpretations,  and  to  abide  by 
the  plain  meaninc:  of  the  word  of  God.  We  do  not  af- 
firm  that  there  never  is  any  secret  meaning  contained 
under  the  words  of  scripture  :  in  several  places  of  the 
book  of  Revelation,  some  mystery  is-evidently  concealed 
under  particular  names  and  expressions ;  but  then  we 
are  expressly  warned  of  this,  and  unless  when  we  have 
such  intimation,  it  is  idle  to  search  for  secret  meanings  ; 
and  even  with  regard  to  those  names  and  expressions, 
which  are  confessedly  mystical,  we  have  shown  the  dan- 
ger and  uncertainty  of  cabbalistical  interpretations. 
See  Antichrist.  For  further  particulars  respecting 
the  Jewish  cabbala,  see  Calmet's  Dictionary ;  Prideaux's 
Connect.  ;  Enfield's    Hist,  of  Philoso}ihy.,   vol.  ii.    chap. 

3.     is) 

CABENDA,  or  CABiNri.\,  a  sea-port  town  of  Africa 
in  the  kingdom  of  Cacongo,  is  situated  at  the  mouth  of 
the  river  Cabenda,  on  the  round  point  of  the  bay,  which 
is  very  convenient  for  trade,  wooding,  and  watering. 
The  huts  are  built  of  reeds  and  mud,  and  the  natives  live 
chiefly  by  fishing.  See  the  Strange  ./Adventures  of  An- 
dreiv  Battel,  inserted  in  Purchas's  Collection  cf  Voyages, 
&c.     Sec  also  Angoy.     (y) 

CABEZZO,  one  of  the  provinces  of  the  kingdom  of 
Angola,  lying  between  the  rivers  Coanza  and  Rimba. 
The  country,  which  is  well  peopled,  abounds  with  cat- 
tle and  provisions  of  diflerent  kinds.  The  Portuguese 
obtain  great  quantities  of  iron  from  the  iron  mountains  in 
its  neighbourhood.     (_?') 

CABIRI,  in  mythology,  the  name  given  to  certain 
deities,  worshipped  with  great  solemnity  in  Lemnos, 
Thebes,  and  other  parts  of  Greece  ;  but  particularly  in 
Samolhracia,  which  was  specially  consecrated  to  their 
service.  The  word,  according  to  Varro  and  Macrobius, 
signifies  great  and  powerful  deities,  and  is  probably  de- 
rived from  the  Hebrew  word  geber,  "  to  be  strong." 
The  names  of  the  Cabirian  deities,  according  to  Mnaseas, 
as  cited  by  the  scoliast  of  ApoUonius  Rhodius,  were  Ax- 
ieros,  or  Ceres  ;  Axiocersa,  or  Proserpine  ;  Axioccrsus,  or 
Pluto  ;  and  Casmillus,l\\c  same  with  the  infernal  Mercury. 

The  Cabirian  worship  is  involved  in  the  greatest  mys- 
tery and  obscurity.  Captain  Wilford  has  thrown  some 
light  on  the  subject,  which,  though  it  does  not  remove 
the  difficulties,  is  useful,  in  so  far  as  it  shows  the  con- 
nection between  the  mythology  of  the  eastern  and  tliat 
of  the  western  world. 

In  the  Adhiita-cosa  we  find  the  following  legends, 
which  have  an  obvious  relation  to  the  deities  worehipped 
iu  the  mysteries  of  Samothracia.  In  Palala  (or  the  in- 
fevnal  regions')  resides  the  sovereign  queen  of  the  Mi- 
gas  (or  large  snakes  ;)  she  is  beautiful,  and  her  name  is 
Asyortira.  The  servant  of  Dharma-Uaja,  or  king  of  jus- 
tice, is  Cuilunala,  who  drags  the  wicked  with  ropes  about 
their  necks,  mxA  throws  tlieni  into  hell. 

Axieros,  ths  name  of  one  of  the  Cabirian  gods,  is  ob- 
viously derived  from  Asyoruca,  or  rather  from  Asyorti, 
or  Asyorus,  which  signifies  literally,  she  ivhosc  face  is 
most  beaut  fill. 

Axiocersa  is  derived  from  Asyotccrsa,  a  word  of  the 
same  import  with  the  former,  and  was  the  sacred  name 
of  Proserpine.     The  word  Proserpine  is  obviously  dc- 
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rived  iVotn  the  Sanscrit  Praaar/iarni,  or  s/u-  ivho  is  mr. 
rounded  by  large  snakea.  Nounvis  rei)i-c3i;iils  her  as 
surrouiiclcci  l)y  two  enormous  snakes,  wlio  constantly 
walolud  over  her.  Her  consort  is  Visiuiu,  wlio,  a'coid- 
ing  to  the  J'uranan,  rules  in  the  west,  and  durinj;  the 
greatest  part  ol'  the  night.  In  tliis  sense,  Vishnu  is  the 
Dis  ol"  the  western  niytliologist,  the  black  Jufiitcr  of  tila- 
tius  ;  for  Vishnu  is  represented  as  of  a  black  or  dark 
azure  complexion.  The  titles  of  Dis  and  Ades  appear 
to  be  derived  from  A'di  or  A 'din,  one  of  the  names  of 
Vishnu.  When  Cicero  says,  Tcrrena  aiitcm  via  omnia 
atqtic  natura,  Ditifia'ri  di-dica'.a  est,  that  is,  nature  and 
the  powers  or  energy  of  the  earth  arc  under  the  direc- 
tion of  Dis,  this  has  no  reference  to  llic  judge  of  depart- 
ed souls,  but  belongs  solely  to  Vishnu. 

Caslimala',  or  Cushnuda's,  is  obviously  the  Cusniillus 
of  the  western  nu  thologisls.  The  appellation  of  Cabiri, 
as  a  title  of  these  gods,  is  unknown  to  the  Hindoos.  IJut 
the  Cuveras,  or  Cubcras,  as  it  is  generally  pronounced, 
are  a  tribe  of  inferior  deities,  whose  history  is  given  in 
the  Puranas,  possessed  of  immense  riches,  and  who  are 
acquainted  with  all  places  under  or  above  ground, 
abounding  w'th  precious  metals  and  gems.  In  this  re- 
spec',  their  functions  seem  to  correspond  with  the  name 
of  Pluto,  if  wc  suppose  him  to  have  had  his  name  from 
a-A8r»5,  divilia. 

There  can  now  be  no  doubt,  that  we  are  to  look  to  the 
East  for  the  origin  of  some  of  the  most  mysterious  rites 
of  tlie  western  heathen.  At  the  conclusion  of  the  mys- 
teries of  Eleubis,  the  congregation  was  dismissed  w  ith 
these  words,  Kov|  Oft  n«| ;  Cunx,  Oju,  Pax.  These 
mysterious  words  were  till  lately  considered  as  inexpli- 
cable :  they  arc  now,  however,  found  to  be  pure  San- 
scrit, and  to  be  used  to  this  day  by  the  Bramins,  at  the 
conclusion  of  religious  ceremonies.  They  are  thus  writ- 
ten in  the  language  of  the  gods,  as  the  Hindoos  call  the 
langtiage  of  their  sacred  books,  Canacha,  Om,  Pacslia. 
The  lirst  signifies  the  object  of  our  most  ardent  desires  ; 
the  second  is  the  mysterious  monosyllabic,  used  both  at 
the  beghming  and  conclusion  of  a  prayer  ;  and  the  third 
seems  to  indicate  tlie  termination  of  the  religious  riles. 
It  answers  to  the  obsolete  Latin  word,  vix,  a  change, 
alternation.  Sec.  intimating,  that  the  course  of  religious 
observances  is  accomplished.  See  Asiatic  Hesearclica, 
vol.  V. 

But  though  we  may  perhaps  thus  trace  the  Cabirian 
worship  to  Ii.d'a,  wc  arc  still  as  much  in  the  dark  as  ever, 
with  regard  to  its  real  origin  and  signification.  By  some 
the  Cabiri  are  reckoned  eight  in  number  ;  and  Sliiick- 
ford  supposes  them  to  be  the  eight  immediate  descendants 
of  Misraini,  comprehending  his  seven  sons,  and  Philistin. 
Were  we  to  admit  this  interpretation,  we  sliould  then 
be  enabled  to  trace  the  current  of  mythology  from  Egypt 
eastward  to  India.  But  we  have,  at  present,  no  sufl'i- 
cient  authority  for  such  a  conclusion.  See  Shuckford's 
Conned,  vol.  ii. 

Others  understand  by  them  the  eight  persons  saved  in 
the  ark,  and  commonly  denominated  the  sacred  ogdoad 
of  Egypt.  See  Fixhei's  Mysteries  a/  t/ic  Cabiri.  (^) 

CABLE.     See  Rope-making. 

CABOT,  Seb.vstian,  an  eminent  navigator,  flourish- 
ed in  the  beginning  of  the  sixteenth  century.  His  father, 
John  Cabot,  merchant  and  pilot,  was  by  birth  a  Venetian  ; 
but,  recomniending  himself,  by  his  address  and  enter- 
prise, to  the  notice  of  King  Henry  VII.,  he  came  to  settle 
in  England,  under  the  patronage  of  that  politic  prince. 
Where  Sebastian  was  boln  is  a   subject  of  dispute  be- 


tween the  English  and  Italians ;  the  foiiner  asserting, 
that  he  was  born  at  Bristol  about  the  year  1477  ;  while 
the  latter  contend,  that  he  was  by  birth,  as  well  as  ex- 
traction, a  Venetian.  One  thing  is  certa'ui,  tliat  in  the 
oldest  documents,  written,  it  is  true,  by  foreigners,  he  is 
ronstanily  spoken  of  as  born  at  Venice,  and  only  brought 
to  this  country  when  a  boy.  In  the  report  of  the  pope's 
legate,  to  whom  Cabot  had  given  a  colloquial  narrative 
of  his  voyages  and  discoveries,  that  na\igator  liiniRcIf  in 
made  to  say,  that  his  fathei-,  on  a  mercantile  expedition, 
had  brought  him  from  Venice  to  London  when  very 
young,  '•  having  nevertheless  some  knowlcdgi;  of  Ictteru 
of  hunianitie,  and  of  the  sphere."  Be  this,  however,  ai 
it  may,  young  Sebastian  received  a  thorough  education 
suitable  to  his  intended  profession,  combining  at  once  a 
knowledge  of  mathematics  and  astronomy  with  early  ap- 
plication to  the  practice  of  seamanship.  He  had  already, 
it  is  said,  made  several  voyages  before  the  age  of  seven- 
teen. 

Tlie  whole  world  at  this  time  resounded  w  ith  tire  dis- 
coveries of  Columbus,  who  returned  from  his  first  expe- 
dition in  My  J.  The  skilful  and  enterprising  of  all  de- 
scriptions, were,  as  is  generally  the  case,  seized  with  a 
universal  frenzy  for  discovery,  in  consequence  of  his  suc- 
cess ;  and  merchants  and  private  citizens  staked  the  whole 
of  their  fortunes  on  the  chance  of  discovering  lands 
abounding  with  gold  and  spices.  John  Cabot,  who  seems 
to  have  been  nothing  inferior  inabilities  to  his  son,  repre- 
senting to  King  Henry  the  wealth,  conquest,  and  glory 
w^hich  might  accrue  to  England  fiom  a  successful  voy- 
age of  the  same  kind,  that  monarch  granted  letters  patent, 
dated  the  eleventh  year  of  his  reign,  1495,  to  John  Ca- 
bot, citizen  of  Venice,  and  his  three  sons,  Lewis,  Se- 
bastian, and  Sancius,  for  the  discovery  of  new  and  un- 
known lands.  In  this  deed,  preserved  in  Hakluyt,  the 
king  gives  full  and  free  authority,  leave  and  power,  to 
sail  to  all  parts,  countries,  and  seas  of  the  east,  of  the 
west,  and  of  the  north,  under  our  banners  and  ensigns, 
with  five  ships.  All  the  countries  discovered  were  to  be 
taken  possession  of  in  the  kuig's  name  ;  but  to  be  settled 
and  governed  by  Cabot,  his  sons,  and  heirs,  in  quality  of 
vassals,  or  lieutenants,  who  were  to  enjoy  a  kind  of  feu- 
dal authority  over  the  population  and  traffic  of  such  re- 
gions. They  were  subjected  to  tlie  restriction  of  im- 
porting the  merchandise  of  their  possessions  into  the  port 
of  Bristol  only,  where,  on  paying  one-fifth  part  of  tl;e 
clear  profits  to  the  khig,  they  were  to  be  exempted  from 
all  other  customs  and  imports  whatever. 

Whether  the  Cabots  sailed  this  year  is  uncertain.  Bui 
we  arc  informed,  on  the  authority  of  the  pope's  legate, 
that,  in  1496,  Sebastian  undertook  a  voyage  of  discovery 
with  two  ships.  His  great  object,  in  common  witli  most 
navigators  of  that  period,  w  as  to  find  a  passage  leading 
to  Cathay  and  the  spices  of  the  East ;  and  this  passage, 
he  conjcclMred  from  his  globe,  might  possibly  exist  in  a 
north-west  direciicn.  In  the  bcguuiing  of  summer,  he 
accordingly  set  sail  with  his  two  barks,  and  Ijoldly  stand 
ing  across  tlie  Atlantic,  ui  a  north-westerly  course, 
trusting,  like  Columbus,  to  the  guidance  of  his  sphere 
and  his  compass,  he  came  in  sight  of  land  much  sooner 
than  he  expected  or  desired.  Heedless  of  the  great  glo- 
ry which  on  this  occasion  he  acquired,  of  being  the  first 
navigator  who  saw  the  continent  of  America,  he  felt  ex- 
cessively mortified,  that  the  passage  to  the  Indies  should 
thus  be  obstructed.  Ob.scrving  that  the  counti7  ex- 
tended towards  the  north,  he  continued  his  voyage  in 
that  direction,  and  coasting  along  dreary  shores,  whith 
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mortal  ejes  till  then  had  never  surveyed,  he  anxiously 
examined  the  bays  and  inlets  ;  but  still  found  the  land 
"  continent."  He  continued  tliis  search,  it  is  said,  as  far 
as  6"^  degrees ;  when  discovering  that  the  land  turned 
round  to  the  cast,  and  finding  himself  surrounded  by 
mountains  of  ice,  in  a  sea  where  there  was  no  night, 
with  other  circumstances  of  iiorror,  he  felt  himself  under 
the  necessity  of  putting  about,  and  retracing  the  whole 
of  his  fruitless  course.  Tiiis  resolution,  it  is  said  also, 
was  accelerated,  by  a  mutiny  of  the  masters  and  crews 
of  his  ships,  who  refused  to  proceed  further  in  these  dis- 
mal seas.  It  is  likewise  added,  that  on  this  occasion  he 
sailed  south  as  far  as  Florida,  all  along  examining  the 
coast,  in  the  hope  of  finding  the  desired  passage.  But 
this  account  cannot  be  true,  as  in  that  case  he  would 
have  fallen  in  with  the  island  of  Baccalos,  or  Newfound- 
land, which  he  discovered  afterwards  ;  unless,  indeed, 
we  suppose  the  dates  to  be  inaccurate,  and  that  the  whole 
of  this  north-west  expedition  took  place  after  his  disco- 
very of  that  island. 

The  next  voyage  of  the  Cabots,  for  the  same  purpose, 
was  in  the  following  year  1497;  when  a  royal  licence, 
dated  the  13th  of  Henry  VII.,  was  granted  to  John  Ca- 
bot, to  take  six  English  ships,  each  of  200  tons  and  un- 
der, from  any  haven  in  the  realm,  and  also  as  many  of 
the  king's  subjects  for  mariners  as  might  willingly  ac- 
company him.  One  ship  was  fitted  out  at  the  king's 
expence,  and  the  merchants  of  London  added  tliree  or 
four  smaller  ones.  The  following  particulars  of  this 
voyage  are  taken  from  the  great  map  of  Sebastian,  on 
which  they  were  written  in  Latin  by  a  hand  of  those  times. 
The  reader  will  not  be  displeased  to  have  it  from  the 
black-letter  translation  of  Hakluyt. 

"  In  the  yere  of  our  Lord  1497,  John  Cabot,  a  Vene- 
tian, and  his  sonne  Sebastian,  (with  an  English  fleet  set 
out  from  Bristoll,)  discovered  that  land  which  no  man 
before  that  time  had  attempted,  on  the  24  of  June,  about 
five  of  the  clocke  early  in  the  morning.  This  land  he 
called  Prima  Vista,  that  is  to  say,  First  scene,  because 
as  I  suppose  it  was  that  part  whereof  they  had  the  first 
sight  from  sea.  That  Island  which  lieth  out  before  the 
land,  he  called  the  Island  of  St  John,  upon  the  occasion 
as  I  tliinke,  because  it  was  discovered  upon  the  day  of 
John  tiie  Baptist.  The  inhabitants  of  this  island  use  to 
•\TCar  beasts  skinnes,  and  have  them  in  as  great  estima- 
tion as  we  have  our  finest  garments.  In  their  warres 
they  use  bowes,  arrowes,  pikes,  darts,  wooden  clubs, 
and  slings.  The  soille  is  barren  in  some  places,  and 
yjeldeth  little  fruit,  but  it  is  fuUc  of  wliite  beares  and 
stagges  farre  greater  than  ours.  It  yieUleth  plenty  of 
fish,  and  those  very  great,  as  scales,  and  those  which 
commonly  we  call  salmons.  There  are  soles  also  above 
a  yard  in  length  ;  but  especially  there  is  a  great  abun- 
dance of  that  kindc  offish  wliich  the  savages  call  bacca- 
los. In  the  same  island  also  tliere  breed  hauks,  but  they 
are  so  very  blacke  that  tiiey  are  very  like  to  ravens,  as 
also  their  partridges,  and  eagles,  which  are  in  like  sorte 
blacke." 

Three  of  the  wretched  natives  of  this  island  of  Bac- 
calos, now  better  known  by  the  name  of  Newfound- 
land, were  carried  home  by  Cabot,  and  are  describ- 
ed by  cotemporary  writers  in  tern:s  of  great  wonder- 
ment. The  island,  culled  St  John's,  mcnlioned  in 
the  above  narration  as  lying  out  before  the  land,  is  sup- 
posed to  have  been  only  a  projection  of  the  main  island 
itself. 

After  this  period  wc  hear  no  more  of  the  elder  Cabot, 


and  Indeed  for  twenty  years  little  is  related  of  Sebastian  ; 
though  it  is  highly  probable  that  his  restless  disposition, 
which  he  himself  describes  as  "flaming  with  desire" 
to  do  sometlung  memorable,  did  not  suflVr  him  to  be 
long  on  shore.  In  the  eighth  year  of  Henry  VIII.  we 
find  him  in  strict  coalition  with  Sir  Thomas  Pert,  then 
vice-admiral  of  England,  fay  whose  interest  he  obtained 
a  good  ship  to  prosecute  his  constant  and  favourite  ob- 
ject, the  discovery  of  a  passage  to  the  Indies.  Baffled 
in  his  attempts  in  the  north  and  west,  he  now  directed 
his  course  to  the  south,  and  sailed  to  the  coast  of  Brasil. 
Here,  however,  the  courage  of  Sir  Thomas  failing,  Ca- 
bot was  obliged  to  desist  from  his  purpose ;  and  having 
steered  for  Hispaniola  and  Porto  Rico,  wl  ere  he  traf- 
ficked for  some  time,  he  returned  disappointed  and  cha- 
grined to  England.  From  England  liC  soon  after  re- 
moved to  Spain,  at  that  time  the  seat  of  commercial  and 
geographical  information,  and  resided  at  Seville  ;  at  once 
perfecting  himself  in  the  knowledge  of  the  globe,  and 
communicating  the  particulars  of  his  own  observa- 
tion. Here  he  is  said  to  have  met  with  great  encou- 
ragement, being  appointed  Pilot  Major,  an  office  of 
great  consideration,  and  constituted  hispector  of  ail 
projects  of  discovery,  which  were  then  frequent  and  suc- 
cessful. 

In  1524,  an  association  of  Spanish  merchants  agreed 
to  entrust  him  with  an  expedition  to  the  Moluccas  or 
Spice  Islands,  through  the  newly  discovered  Straits  of 
Magellan.  He  accordingly  sailed  from  Cadiz  in  April 
1525,  with  four  ships  laden  with  stoves  and  articles  of 
commerce  ;  and  touched  successively  at  the  Canaries, 
Cape  Verd  Islands,  Cape  St  Augustine,  and  the  Island 
of  Pares,  or  of  Geese.  At  the  bay  of  All-Saints,  he  was 
guilty,  if  we  are  accurately  informed,  of  a  most  barba- 
rous and  ungrateful  action.  After  being  liberally  sup- 
plied with  necessaries  by  the  hospitable  inhabitants,  he 
seized  and  carried  off  four  young  men,  sons  of  the  prin- 
cipal people  in  that  place.  To  this  piece  of  cruelty,  he 
soon  after  added  another :  for  proceeding  towards  the 
river  Plata,  he  landed  on  a  desert  island  Martin  Mendez 
his  admiral.  Captain  Francis  de  Rojas,  and  Michael  de 
Rojas,  where  he  left  them  because  they  had  censured  his 
conduct.  His  eagerness  to  reach  the  Spice  Islands  was 
once  more  destined  to  be  disappointed,  -toy  a  mutiny  of  his 
crews,  and  the  want  of  provisions.  Sailing,  therefore, 
up  the  Plata  about  30  leagues,  he  there  discovered  an 
island  which  he  named  St  Gabriel  :  it  was  about  a  league 
in  circumference,  and  half  a  league  from  the  left  bank 
of  the  river ;  and  here  he  dropped  anchor.  Three 
leagues  higher  up,  his  boats  discovering  a  deep  and  well 
sheltered  river,  which  he  called  St  Salvador,  he  removed 
his  fleet  thither,  unloaded  his  vessels,  and  built  a  fort,  to 
keep  the  numerous  natives  in  awe.  Having  kfl  his  fleet 
in  this  commodious  harbour,  and  carrying  along  with 
him,  in  a  float  and  small  boats,  several  articles  of  traflic, 
he  advanced  thirty  leagues  more,  when  he  came  to  ano- 
ther river  called  Zarramana.  The  inhabitants  here  were 
intelligent  and  not  vml'riendly  ;  for  which  reason  he  con- 
structed on  this  river  also  a  small  station,  and  named  it 
Santi  Espiritu,  liiough  his  followers  called  it  after  him- 
self, Cabot's  foi't.  After  discovering  the  river  Parana, 
and  many  other  rivers  and  islands  of  less  note,  he  at  last 
arrived  at  tlie  great  river  Paraguay ;  and,  for  the  first 
time  since  his  arrival  on  this  coast,  observed  the  inhabi- 
tants tilling  the  ground.  Here  a  bloody  conflict  took 
place  between  his  people  and  the  Indians,  of  whom  he 
made  a  considerable  slaughter ;  not  however  witliout  a 


CAB 


CAB 


luss  oil  (lis  pan  of  25  men  killed,  and  ihrcc  prisoiic'r.s. 
Duriiij;  his  excursions  in  those  liilhcrlo  nnex|)!oi('fl  coun- 
tries, Cabot  was  chiefly  struck  with  tvvociixunistanccs, — 
tlic  number  and  ininiensily  of  the  waters,  antl  the  innu- 
inerabh'  [lopulalion  on  tluir  banks. 

In  the  course  of  this  winter,  about  the  be^inninj;;  of 
1527,  James  Garcia,  another  Spanisli  navigator,  entered 
the  river  IMata,  and  without  knowing  that  his  coinitry- 
men  were  in  thai  quarter  of  tiic  world,  came  to  anchor 
4iis  two  vessels  where  Cabot's  ship  lay.  Both  these  com- 
manders dispatched  messengers  to  Spain.  They  whom 
Cabot  sent  to  his  merchants  gave  them  a  most  flatter- 
ing description  of  the  river  Plata,  descanted  on  the  fer- 
tility and  wealth  of  the  vast  regions  conquered  by  the  va- 
lour of  their  chief,  and  exhibited  as  a  jiroof  of  his  judg- 
ment and  good  conduct,  quantities  of  gold  and  silver, 
and  oilier  precious  commodities,  all  the  productions  of 
these  countries.  They  demanded  at  the  same  time  a 
supply  of  provisions,  ammunition,  and  articles  of  com- 
merce; together  with  reinforcements  of  men  to  retain 
the  conquests.  The  merchants,  however,  disappointed 
in  their  golden  dreams  with  regard  to  the  Spice  Islands, 
were  not  disposed  to  make  additional  advances  in  su]5- 
porl  of  a  scheme  that  promised  but  slow  and  moderate 
returns.  They  accordingly  surreiKlere<l  their  rights  to 
the  crown  of  Castile.  The  king  undertook  to  send  the 
supplies,  but  many  diflicultics  and  delays  occurring,  Ca- 
bot was  so  tired  with  waiting,  that,  embarking  his  men 
aiul  clfccts  in  the  largest  of  his  sliips,  and  leaving  the 
4'est  behind,  he  returned  to  Spain  in  1531,  after  an  ab- 
sence of  nearly  six  years.  His  failure  in  this  expedition, 
and  his  harsh  treatment  of  the  Spanish  mutineers,  had 
procured  him  many  enemies,  so  that  his  reception  at 
court  was  not  very  flattering.  He  still,  however,  re- 
tained his  office  of  pilot  for  many  years,  till  at  last,  for 
some  unknown  reason,  he  was  induced  to  (|uit  Spain  and 
return  once  more  to  Britain. 

It  is  believed  that  Cabot  resided  at  Bristol  towards  the 
close  of  the  reign  of  Henry  VHl. ;  al)out  which  time  he 
is  said  to  have  been  appointed  ({ran<l  Pilot  of  England. 
Being  introduced  by  the  protector,  Lord  Somerset,  to 
Edward  VI.,  that  young  prince  took  great  delight  in  his 
conversation,  and  granttd  him,  in  consideration  of  his 
services,  or,  according  to  some,  as  the  salary  attached  to 
his  oflice  of  pilot,  the  yearly  sum  of  166/.  :  ISs.  :  4rf. ;  a 
sum  no  doubt  very  considerable  for  those  times,  and 
which  Hakluyt  tirms  "  the  great  pension."  From  this 
period  Cabot  <iijoyed  much  consideration,  and  in  all 
matters  of  nautical  enterprise  was  consulted  as  the  most 
competent  judge  in  England.  Being  made  governor  of 
the  company  of  merchant  adventurers,  his  eagerness  for 
finding  a  sliort  passage  to  the  Indies  returned :  the 
north-east  coasts  of  Europe  were  still  unexplored  ;  and 
he  Lv  DJectured  that  an  opening  might  be  found  by  sailing 
along  the  shores  of  Norway  and  Lapkmd.  Tlie  khig  hav- 
ing accordingly,  in  1552,  granted  his  licence  to  man 
three  vessels  destined  for  this  expedition,  Cabot  fur- 
nished the  commaiulcrs  with  instructions,  which  are  still 
preserved,  and  shew  the  sagacity  and  originality  of  this 
renowned  seaman.  Two  expeditions  are  understood  to 
have  sailed  ]>ursuant  to  this  project :  That,  however, 
under  Sir  Hugh  Willoughby  is  the  only  one  of  which  we 
have  any  distinct  account;  and  this,  it  is  well  kiiowii, 
though  it  failed  in  discovering  a  practicable  passage  to 
the  cast,  was  productive  of  the  important  discovery,  that 
Lapland  and  Greenland  do  not  meet,  and  that  Archangel, 
till  then  approached  only  by  land,  is  accessible  to  ships 
Vol  V.     Part  I. 


from  the  AHaniir.  For  his  great  trouble  in  maturing 
these  important  projects,  the  king  bestowed  on  Cabot  a 
donation  of  200/.  This  great  n«aii  wan  also  made  govcr- 
noi-  of  the  Russia  company,  to  which  situation  lie  wafi 
appointed  for  life  by  their  charter ;  and  in  1555,  Philip 
and  Mary  granted  him  an  annuity  of  166/.:  \C>t.:id, 
'I"hc  last  circumstance  on  record  relative  to  the  life  of 
Cabot  is,  that  on  the  27th  of  April  \sr,(i,  he  visited  Mr 
Bnrroughcs,  coiiimander  of  a  small  vessel  lying  at 
Gravesend,  bound  for  Russia,  and  gave  him  and  his  men 
a  grand  entertainment  on  the  occasion.  It  is  probable 
that  this  veteran  seaman  died  in  the  following  year,  at 
the  advanced  age  of  about  8o. 

No  navigator  ever  deserved  more  of  England  than  Se- 
bastian Cabot.  Skill,  enterprise,  and  a  generous  enthu- 
siasm for  professional  distinction,  were  never  more  hap- 
pily blended  in  the  character  of  any  mariner;  and  if  in 
command  he  was  lofty  and  somewhat  arbitrary,  the  com- 
])lexion  of  his  daring  and  rough  crews  rendered  firm- 
ness peculiarly  necessary.  When  on  shore,  he  is  de- 
scribed as  uncommonly  gentle  in  his  manners,  commu- 
nicative, and  easy  of  access.  Versed  in  all  the  science 
of  the  times,  he  had  a  correct  knowledge  of  the  globe  : 
he  made  "  cardes  for  the  sea,"  he  sketched  out  tracts 
of  adventure  in  regions  which  no  mortal  had  ever  seen, 
and  was  the  first  who  noticed  the  variation  of  the  com- 
pass. He  published  a  large  map,  engraved  by  Clement 
Adams,  a  copy  of  which,  containing  some  writing,  was 
hung  up  in  the  privy  gallery  at  Whitehall.  There  is 
also  a  work  under  the  title  of  '■^  .\'aviga!ione  netle  fiartc 
Sfitcntrianale,  par  Sebastiano  Cabota,"  printed  at  Ve- 
nice, 1583.  See  Ilakluyt's  Voyages,  vol.  iii.  London, 
1600  ;  Campbell's  Lives  of  the  Admirals;  Lediard's  A"a- 
val  HiHtory;  and  Biog.  Brit,     (e) 

CABUL,  or  Kauoul,  the  capital  of  the  Afghan  em- 
pire. It  lies  in  cast  Long.  68"  38',  N.Lat.  34°  30'.  We 
give  the  following  account  of  this  place  from  Foster's 
Travels,  which  describes  its  situation  in  1783.  "  Cabul, 
the  ixsidence  of  Timur  Shah,  and  the  capital  of  his  do- 
minions, is  a  walled  city  of  about  a  mile  and  a  half  in  cir- 
cumference, and  situated  on  the  eastern  side  of  a  range 
of  two  united  hills,  describing  genei-ally  the  figure  of  a 
semicircle.  The  fortification,  which  is  of  a  simple  con- 
struction, with  scarcely  a  ditch,  and  the  houses  built  of 
rough  stones,  clay,  and  unburnt  bricks,  exhibit  a  mean 
appearance,  and  are  ill  suited  to  the  grandeur  which  I 
expected  to  sec  in  the  capital  of  a  great  empire.  But 
the  Afghans  are  a  rude  unlettered  people,  and  their  chiefs 
have  little  propensity  to  the  refinements  of  life,  wliich 
indeed  their  countiy  is  ill  qualified  to  gratify." 

In  the  centre  of  the  city  there  are  four  spacious  bazars, 
or  market-places,  in  a  luie,  which  consists  of  a  range  of 
apartments  on  each  side,  of  two  floors ;  the  lower  appro- 
priated to  merchants,  and  that  above  to  private  use. 
The  intcmicdiate  space  between  the  ranges  is  covered 
by  an  arched  roof;  and  each  bazar  is  separated  by  an 
open  square,  which  was  supplied  by  fountains,  but  now 
choked  up  with  filth,  or  occupied  by  the  meanest  order  of 
mccl-.anics. 

'>  The  districts  of  Cabul,"  says  Foster.  "  abound  in 
excellent  provisions,  and  its  market  is  arranged  in  a 
neater  manner,  and  more  like  that  of  an  European  town, 
than  any  I  have  seen  in  Asia.  Tlie  fruits  are  of  a  good 
kind,  and  in  great  plenty,  as  apples,  peaps,  peaches,  pome- 
granites,  and  a  variety  of  grapes." 

This  quarter  of  Afghaiiisun,  or  Cabulistan,  possesses 
but  few  Indian  productions  :  in  return  for  sugar  and  cot^ 
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ton  cloth,  it  sends  iron,  leatlier,  and  tobacco.  Tlie  Tar- 
tars of  Bochara  bring  to  Cabul  the  horses  of  Turkistan, 
furs,  and  hides.  The  Usbec  Tartars  frequent  Cabul  in 
great  numbers ;  but  the  Hindoos,  who  come  chiefly  from 
Peshour,  contribute  more  than  any  other  to  enrich  it,  by 
their  superior  industry  and  kno^^■ledge  of  commerce ; 
and  they  enjoy  under  the  Afghan  government,  a  liberty 
and  protection,  little  short  of  that  experienced  by  the  in- 
habitants of  our  Indian  possessions. 

The  environs  of  Cabul  arc  chiefly  occupied  by  gar- 
den grounds,  and  watered  by  numerous  streams,  the 
largest  running  through  the  city,  and  having  a  small 
bridge  over  it,  affords  a  plentiful  supply  of  water. 

"  The  Afghans,"  to  use  the  words  of  the  author  already 
quoted,  "  are  the  indigenous  possessors  of  a  tract  of 
country  v/hich  stretches  from  the  mountains  of  Tartary, 
to  certain  parts  of  the  Gulf  of  Cambay  and  Persia,  and 
from  the  Indies  to  the  confines  of  Persia.  The  inhabi- 
tants of  this  wide  domain  have  no  written  character,  and 
speak  a  language  peculiar  to  themselves.  (See  Afghans.) 
They  are  a  robust  and  hardy  race  of  men  ;  and  being 
generally  addicted  to  a  state  of  predatory  warfare,  their 
manners  largely  partake  of  a  barbarous  insolence,  and 
they  avow  a  fixed  contempt  for  the  occupations  of  civil 
life.  Though  in  some  of  our  histories  of  Asia,  the  na- 
tives of  Afghanistan  are  denominated  Tartars,  I  am 
prompted  to  say  that  they  bear  no  resemblance  to  that 
people,  either  in  their  persons,  manners,  or  language." 
The  Afghans  are  now  generally  allowed  to  be  of  Jewish 
origin  :  they  indeed  call  themselves  Mahometan  Jews  ; 
and  some  modem  writers  have,  perhaps  with  too  much 
precipitation,  pronounced  them  to  be  the  remains  of 
the  ten  tribes,  which  were  carried  captive  from  Sama- 
ria,    (g) 

CACALIA,  a  genus  of  plants  of  the  class  Syngene- 
sia,  and  order  Polygamia  ^Equalis.  See  Bot.\ny,  p.  290. 

CACAO.     See  Chocolate. 

CACHAO,  Chaco,  Checo,  Kesho,  Keeho,  orBAc- 
Ki.NH,  are  the  various  names  which  have  been  given  to 
tlie  capital  of  the  empire  of  Tunkin.  The  last  of  these 
names,  which  signifies  the  City  of  the  A''ori/i,  has  been 
recently  given  to  this  metropolis,  since  the  extension  of 
the  power  of  the  emperor  of  Tunkin,  on  account  of  its 
situation  towards  the  north  of  his  dominions. 

This  town,  which  was  formerly  the  residence  of  the 
Tunkincse  monarchs,  has  neither  vv-alls  nor  fortifications. 
The  streets,  which  are  ill  paved,  are  in  general  narrow, 
though  some  of  them  are  wide  and  airy.  The  houses 
arc  low  and  mean,  and  are  built  of  wood  and  clay,  as  the 
people  are  not  permitted  to  build  them  of  stone,  nor 
above  one  story  high.  Tlic  great  buildings  and  tlic  pago- 
das, are  often  made  of  wood,  in  order  to  resist  the  effects 
of  storms ;  but  in  several  of  them,  the  principal  walls 
are  built  of  stones  or  bricks,  and  the  rest  of  wood.  Hence 
these  edifices,  with  some  appearance  of  symmetry,  are 
extremely  irregular,  and  represent  a  shapeless  mass  of 
buildings,  though  amid  lliis  disorder  they  have  often  a 
majestic  appearance,  which  indicates  the  grandeur  of 
their  possessor.  I'rom  the  immense  cpiantity  of  wood 
in  the  houses,  tliis  town  has  been  subject  to  frequent 
conflagrations.  In  order  to  prevent  this  calamity,  every 
family  is  obliged  to  keep  a  cistern  of  water  on  the  top  of 
the  house,  and  a  long  pole  and  bucket  for  tlie  purpose  of 
throwing  the  water  upon  tlie  flame.  Every  family  is 
likewise  furnished  with  a  low  brick  building  like  an  oven, 
for  the  purpose  of  deposituig  tlicir  valuable  property  in 
case  of  any  alarm  from  fire- 


The  principal  building  in  Cachao,  is  the  Chowa,  or 
palace,  which  stood  in  the  centre  of  the  city,  and  com- 
prehended immense  gardens,  and  a  great  number  of  build- 
ings. It  occupied  a  space  of  two  or  three  leagues  in 
circumference,  and  was  enclosed  with  a  strong  wall,  in 
which  there  were  four  gates  facing  the  cardinal  points, 
and  bearing  their  names.  Before  we  can  arrive  at  the 
interior  of  the  palace,  it  is  necessary  to  pass  through 
several  courts,  in  one  of  which  are  the  barracks  for  the 
guards,  and  in  the  other  the  stables  for  the  elephants  and 
horses.  The  principal  part  of  the  palace  is  a  square 
building,  (a  form  peculiar  to  the  habitation  of  the  sove- 
reign,) which  is  ascended  by  steps  of  marble.  It  is  two 
stories  high ;  the  halls  are  extremely  large,  and  are 
adorned  with  great  quantities  of  pillars,  and  a  profusion 
of  gildiiig.  The  ornaments,  however,  are  of  the  most 
absurd  kind,  and  the  gold  is  laid  on  without  either  taste 
or  judgment.  The  only  ornaments  which  are  really  fine, 
are  the  pillars,  made  of  iron  wood,  which  is  hard  and 
compact,  and  of  a  deep  brown  colour.  This  wood  has 
veins  like  marble,  and  is  polished  to  such  a  degree  by 
the  dry  leaves  of  the  pine  apple  tree,  that  the  gloss  re- 
sembles that  of  the  finest  varnish,  and  almost  appears 
like  the  lustre  of  glass.  The  columns,  though  colossal, 
are  far  from  being  well-proportioned.  Those  which  are 
placed  at  the  gate  of  the  palace  are  about  40  feet  high ; 
their  circumference  at  the  base  is  five  feet,  and  they 
diminish  rapidly  towards  the  top.  The  columns  have 
neither  capital  nor  pedestal,  but  are  placed  upon  a  square 
stone  simk  in  the  ground.  This  palace  was  laid  waste 
in  the  civil  wars  which  a  few  years  ago  desolated  the 
kingdom  of  Tunkin ;  but  its  ruins  still  attest  its  former 
magnificence. 

The  arsenal,  which  is  a  large  building,  stands  on  the 
banks  of  that  branch  of  the  river  Song-kay,  which  is 
called  Dombea.  The  house  of  the  English  factory  is 
situated  on  the  north  side  of  the  city,  from  wlilch  it  is 
separated  by  the  river;  on  the  south  side  of  this  build- 
ing is  the  Danish  factory.  The  city  is  protected  from 
the  encroachments  of  the  river  by  a  long  dike,  built 
with  timber  and  stone,  strongly  cemented  together.  In 
different  parts  of  the  city,  even  in  dry  weather,  there  are 
ditches  of  stagnant  water  and  stinking  mud,  which  are 
extremely  disagreeable  to  strangers.  The  situation  of 
the  town,  however,  is  healthy,  and  it  is  seldom  visited 
by  any  of  those  pestilential  diseases  which  are  so  com- 
mon in  many  of  the  eastern  cities. 

The  Emperor  of  Tunkin,  who  resides  atPhuxuan,  the 
capital  of  higher  Cochin-china,  makes  an  annual  visit  to 
Cachao.  The  communes  which  lie  in  his  route  are 
obliged  to  furnish  for  the  emperor  and  his  suite,  which 
resembles  a  little  army,  the  necessary  provisions,  and 
also  to  build  and  furnish  houses  at  the  end  of  every  four 
leagues.  The  furniture  disappears  after  the  emperor 
has  passed,  and  must  be  again  re])Iaced  at  the  next  visit. 

In  Cachao  there  is  a  printing  oflice,  which  is  principal- 
ly used  for  religious  books,  and  for  the  promulgation  of 
the  laws.  The  characters  arc  made  of  wood,  and  are 
not  separate,  l)ut  formed  into  plates  as  in  stereotype 
printing.  Population  40,000.  E.  Long.  lOi"  31'.  N. 
Lat.  22°  10'.  See  Exfiose  Statistigue  du  Tunkin,  de  la 
Cochinchinc,  du  Gamboge,  da  Taiamfioa,  du  Laos,  du  JLac- 

Tho       Par.  M.    M ,  aur   la  Hrlation  de  M.   de  la 

Biasacherc,  Missionaire  dans  Ic  Tunkin.     London,  1811. 
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CACIIRYS,  a  genus  of  plants  of  the  class  Pcntandrja, 
and  order  Digynia.     Sec  Bota.ny,  p.  159. 
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GACONGO,  a  small  kiiin;dom  of  Africa,  in  Lower 
Guinea,  on  the  north  banks  of  ihc  Zaire,  lies  Ijulwccn 
the  5lli  and  7lli  detjree  of  soulli  latitude.  It  is  boinided 
by  the  kingdonj  of  Loango  on  the  north,  and  \>y  those  of 
Cou^o  and  An^jola  on  the  cast  and  south,  and  by  the  At- 
lantic Ocean  on  the  west.  The  country  is  in  general  flat, 
but  more  salubrious  and  fertile  than  eitlier  Congo  or 
Angola ;  and  the  inhabitants,  though  superstiiiously  ad- 
dicted to  the  same  heathenish  rites  as  their  neighbours, 
are  rather  more  civilized.  They  arc,  however,  repre- 
sented as  treacherous,  turbuleiil,  and  cowardly  ;  but  carry 
on  a  considerable  irattir  with  tlie  Dutch  and.  Portuguese, 
whoareriol  ol)liged  to  give  so  many  |)resents,  in  order  to 
obtain  permission  to  trade  here  as  at  Loungo.  This  com- 
merce consists  chiefly  in  ccrluin  coarse  cloths,  which  the 
Dutch  call  kassrnblaclen  ;  b\acW  ku'il  bonnets;  shovels, 
hatchets,  and  other  iron  tools;  tobacco,  powdei-,  red 
wood,  linen,  and  other  merchandise,  which  they  resell 
at  Congo,  Sonho,  and  other  African  states,  or  exchange 
for  slaves.  This  kingdom  is  governed  by  its  own  heredi- 
tary prince,  who,  by  certain  laws  of  the  state,  is  proliibit- 
cd  fion»  touching  any  articles  of  Eurojican  merchandise. 
It  has  a  capital  of  the  same  name,  which  is  situated  in 
S.  Lat.  5°,  E.Long.  14°  2u'.  Sec  Pcuchtt  Die  tionnaire, 
&c.     (l) 

CACOPHONY,  in  music,  a  term  sometimes  used  to 
express  a  jarring  disagreeable  combination  of  souiuls,  or 
a  noise.  Tlie  cH'ects  of  the  wolves  or  highly  tempered 
concords  on  keyed  instruments,  which  result  or  come 
out  from  the  tuning  or  adjusting  a  certain  number  of 
other  concords,  have  been  thus  denominated  by  Mr 
Hawkcs,  and  some  ot;ier  writers  on  the  subject. 

CACOUCIA,  or  ScnousniA  of  Willdenow,agenus  of 
plants  of  the  class  Decandria,  and  order  Monogynia.  See 
Botany,  p.  2u5. 

CACTUS,  a  genus  of  plants  of  the  class  Icosandria, 
and  order  Monogynia.  See  Botany,  p.  221. 

CADKR-IDUIS.     See  Merionethshire. 

CAUI.     See  TvRKEV. 

CAUIA,  a  genus  of  plants  of  the  class  Decandria, 
and  order  Monogynia.     See  Botany,  p.  204. 

CADIZ,  a  city  and  sea-port  of  Spain,  in  the  kingdom 
of  Andalusia,  is  supposed  to  have  been  founded  by  the 
Phoenicians;  who,  being  attracted  by  its  commodious 
harbour  and  situation  for  commerce,  first  settled  a  colony 
here,  and  gave  it  the  name  of  Gadis,  or  Gadira.  It  was 
afterwards  incorporated  with  the  Roman  empire,  and  was 
honoured  by  tliat  people  with  the  title  of  Mu7iici/iium. 
Upon  the  decline  and  dissolution  of  that  power,  it  fell 
into  the  hands  of  the  Saracens,  who  held  it,  v.iih  other 
parts  of  Spain,  till  near  the  middle  of  the  Kith  century, 
when  it  was  recovered  by  the  Spaniards,  and  when  these 
intruders  were  expelled  fromtiie  kingdom  of  Andalusia. 
In  1596,  it  was  taken  and  plundered  by  the  English  un- 
der the  Earl  of  Essex  ;  and  the  attempt  was  repealed  by 
the  Duke  of  Ormoiid  in  1702,  but  alter  landing  his  troops 
he  found  it  impracticable,  and  returned.  During  the 
Oreadlul  earthquake  which  demolished  Lisbon,  iN'ovem- 
ber  1st,  1755,  the  sea  rising  in  an  cxtraorduiary  manner, 
overflowed  the  country  about  Cadiz  to  a  great  extent,  and 
by  its  leaving  behind  it  wrecks,  which  appeared  to  liavc 
belonged  to  a  temple,  the  tradition  that  the  ancient  city  of 
Cadiz  was  formerly  swallowed  up  by  the  ocean,  was  in 
some  degree  confirmed  ;  and  it  is  still  said,  that  in  very 


calm  weather,  ^^hen  the  tide  is  low,  the  ruins  of  the  old 
houses,  and  the  remains  of  the  temple  of  Hercules," 
may  sometimes  be  discerned  under  the  water.  Our 
belief  in  this  tradition  is  also  considerably  strcngtliencU 
by  the  opinion  of  some  accurate  observers,  who  assert, 
that  while  the  sea  without  the  straits  of  Gibraltar  has 
encroached  upon  the  land,  it  has  receded  proportionally 
on  the  coast  of  Spain  within  the  strait*,  especially  at  Ma- 
laga and  Carthagena. 

The  present  city  stands  upon  a  tongue  of  land,  pro- 
jecting into  the  sea,  and  is  strongly  fortified  both  by 
art  and  nature.  A  sleep  and  almost  inaccessible  shore 
defends  it  on  the  south  ;  sand-banks  and  sunk  rocks  pre- 
vent every  approach  on  the  north  ;  and  on  the  south-east, 
where  it  communicates  with  the  continent,  it  is  protect- 
ed by  strong  and  regular  bastions  and  out-works.  Of  its 
five  gates,  only  one  opens  lowuids  the  land  ;  which  from 
the  connecting  causeway  leads  through  the  isle  of  Leon, 
and  crosses  the  river  Santi  Petri  by  tlie  bridge  of  Suazo. 
The  streets  of  this  city  are  regularly  built,  but  rather 
crowded  and  narrow.  They  arc,  however,  well  paved, 
kept  remarkably  clean,  and  well  lighted  at  night.  The 
houses  are  neat,  simple,  and  agreeable,  with  projecting 
roofs,  made  of  Genoa  slate,  which  gives  i-ather  a  sombre 
appearance  to  the  streets,  but  which  affords  a  kind  of 
shade  in  summer.  On  the  north-cast  side,  w  hich  looks 
towards  port  St  Mary,  and  which  constitutes  the  most 
beautiful  part  of  the  city,  the  houses  are  lofty,  and  orna- 
mented with  painted  balconies ;  and  in  front  is  a  wide 
parade,  well-gravelled,  and  planted  with  trees,  which 
communicates  with  the  sea-road.  The  principal  square, 
which  is  that  of  St  Antonio,  is  very  handsome.  It  has 
stone  posts  placed  all  round  the  centre,  connected  by  an 
iron  cliain,  to  keep  off  the  carriages.  Tlie  rampai-ts  form 
the  Prado  of  Cadiz  ;  and  here,  indeed,  the  walk  is  de- 
lightful, commanding  on  one  side  a  prospect  of  the  bay 
and  the  opposite  shores,  with  various  small  towns,  vil- 
lages and  forts ;  and  on  the  other,  the  unbounded  view 
of  the  Atlantic,  on  which  numerous  vessels  are  daily 
seen  making  for  other  ports,  and  bound  citlicr  from  or 
up  the  Mediterranean.  Besides  the  ramparts,  they  have 
another  promenade,  called  the  Alameda,  which  runs  by 
the  sea,  on  the  side  of  the  bay,  towards  the  west.  It  has 
three  large  handsome  walks,  planted  with  elms  and  pop- 
lars, and  adorned  with  elegant  marljlc  seats.  It  is  also 
furnished  with  coffee-houses,  is  well  lighted  at  night,  and 
very  much  frequented.  Among  the  public  buildings, 
the  new  cathedral,  when  finished,  will  be  far  the  most 
conspicuous ;  and  if  executed  according  to  the  plaii 
which  it  now  displays,  will  be  one  of  the  most  magnificent 
structures  in  Spain.  But  there  is  no  appeai-ance,  at  pre- 
sent, of  its  being  soon  brought  to  such  a  conchision.  It 
is,  however,  defective  both  in  elegance  and  simplicity, 
and  will  never  be  a  handsome  builcUng.  The  domes  arc 
lofty,  and  the  pillars  are,  in  general,  well  proportioned, 
and  of  the  Corinthian  order ;  but  it  is  encumbered  witli 
a  mulliplicily  of  useless  decorations,  and  though  yet  un- 
finished and  full  of  rubbish,  the  niches  in  the  walls  arc 
already  filled  with  marble  statues  of  saints  and  angels, 
which  have  been  placed  there  with  a  childish  eagerness. 
The  foundation  was  laid  about  thirty  years  ago,  and  it  is 
computed  that  the  whole  will  cost  1,500,000  cro«Tis. 
The  old  cathedral  is  chiefly  remarkable  for  its  pictures, 
most  of  which  are   copies  ;  and  its  treasures,  wliich  coD- 


•Tliis  position  of  the  temple  of  Hercules,  however,  has  been  disputed  ;  some  authors  maintain  tliat  its  site  is  at  the  mouth  of  the 
river  Santi  Petri,  while  otiicrs  place  it  at  Conil,  a  small  town  on  the  coast  between  Cadiz  and  Gibraltar. 
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sist  of  gems,  many  large  silvec  candlesticks  and  lamps, 
and  three  custodias,  one  of  wl.ich  is  constructed  of  the 
finest  silver,  weighing  5 1  arobas,  and  another  of  solid 
gold.  The  church  of  the  capuchins,*  the  church  of  the 
oratory,  and  also  some  of  the  convents,  contain  some  fine 
paintings  by  Muiillo  and  other  masters.  The  best  col- 
lections of  pictures,  however,  are  to  be  found  in  the  pos- 
session of  private  individuals.  The  house  of  Don  Al- 
phonso  Ocruley  contains  about  two  hundred,  almost  all 
originals,  by  Paul  Vermere,  Rubens,  Vandyke,  Piombo, 
Muriilo,  Velasquez  Cano,  Ribalta,  and  the  school  of 
Breughel,  Sec. ;  and  in  the  house  of  Don  Josef  Martinez, 
is  to  be  found  a  superb  collection  of  the  works  of  Ti- 
tian, Leonarda  da  Vinci,  Velasquez,  Muriilo,  Jules,  Ri- 
bera,  Herrera,  Zurbaran,  Jordan,  Trevisani,  Rosa,  Vac- 
caro,  and  many  other  painters  of  the  Spanish  school. 
The  aRylum,  or  general  work-house,  is  a  handsome 
building,  witli  Doric  columns,  and  presents  a  front  of  260 
feet.  It  has  several  courts  ;  and  round  the  principal  one 
is  a  gallery  with  sixteen  columns  of  the  Doric  order. 
This  asylum  maintains  above  800  paupers  of  evei-y  na- 
tion, age,  or  sex,  who  are  instructed  and  employed  in 
useful  arts.  The  boys  are  employed  in  manufacturing 
silk,  linen,  cotton,  and  printed  calicoes  ;  the  girls  in  spin- 
ning, in  needle-work,  and  in  household  business  ;  and 
the  aged  and  infirm  work  according  to  their  abilities  and 
strength.  This  establishment  was  greatly  improved  by 
Count  O'Reilly  in  1785, but  itagain  degenerated  after  his 
resignation.  The  other  charitable  institutions  are  ;  the 
royal  military  hospital,  which  accommodates  80  students, 
who  are  maintained  and  educated  at  the  king's  expence  ; 
two  hospitals  for  the  sick,  one  set  apart  for  each  sex  ; 
and  an  asylum  for  47  widows,  founded  by  a  Turkish 
merchant. 

The  wealth  of  Cadiz  arises  entirely  from  foreign  com- 
merce. The  advantageous  situation  of  its  harbour ;  its 
easy  communication,  by  the  Atlantic  and  the  Mediterra- 
nean, with  the  different  countries  of  Europe  ;  and  its  ex- 
tensive trade  with  the  American  continent,  have  render- 
ed Cadiz  one  of  the  first  commercial  ports  in  the  world. 
The  trade  with  tlie  Spanish  colonies,  which  is  by  far  the 
most  useful  and  lucrative,  and  which  was  formerly  con- 
lined  entirely  to  Seville,  was  removed  to  this  city  in  the 
year  1720,  exclusive  of  all  the  other  jjorts  of  Spain  ;  and 
from  its  thus  being  l!ic  only  channel  through  which  the 
immense  wealth  of  America  flowed  into  the  kingdom, 
it  was  soon  raised  to  he  one  of  the  most  opulent  cities 
of  Europe.  This  exclusive  privilege  it  enjoyed  for 
more  than  sixty  years  ;  and  to  give  our  readers  some 
idea  of  the  riches,  which  entered  its  harbour  and  were 
disseminated  over  the  kingdom,  we  shall  transcribe  the 
cargoes  of  two  vessels,  the  Trident  and  Asturias,  which 
arrived  at  Cadiz  on  the  25th  of  August  1760,  the  onp 
from  Vera  Cruz,  the  other  from  the  Havannah. 

FOR  THE   KINO. 

1,607,615  bars  of  gold, 

400  plates  of  copper, 
50  Kuronn  of  cocoa, 
Bj't  do.       of  tobacco  in  powder, 
36  bales  of  tobacco  in  leaves, 
48  gold  coins  of  diflerent  sizes, 
2  bars  of  virgin  silver, 


600  chests  of  sugar, 

9  large  chests  of  chocolate  and  vanilla. 

FOR  COMMERCE. 

4,856,062  piastres  of  gold  and  silver  in  coins  and  plate, 
828   surons  of  fine  cochineal, 
132  do.         of  indigo, 
3  do.         of  fine  cochineal  dust, 
1 1   do.         of  mechoacan, 
38  large  chests  of  vanilla, 
500  skins  in  the  hair, 
1   packet  of  emeralds, 
86  large  chests  of  tobacco  in  powder,  jewels,  and 
chocolate. 

The  fleet  which  left  Cadiz  the  same   year  for  New 
Spain  carried  out 

36,279  quintals  of  iron, 
10,672     do.         of  steel, 
24    do.  of  nails, 

571     do.         of  wire, 
360    do.  of  manufactured  iron, 

IIS     do.  of  pack-thread, 

1,329^  do.  of  pepper, 

2,5795  do.  of  oil, 

9     do.         of  almonds, 
188    do.         of  raisins, 
44'    do.         of  white-lead. 
15,209     do.         of  wax, 
173,870  pounds  of  cinnamon, 
719  hogsheads  of  tin, 
10,244    do.  of  wine, 

393,842  reams  of  paper, 
29,305  pieces  of  Brabant, 
1,032  do.        of  German  linen, 
740  chests  of  books  and  medicines. 

All  the  productions  of  tlie  Spanish  colonies  were  pour- 
ed hito  Cadiz  ;  and  all  the  manufactures  of  ihe  kingdom, 
as  well  as  merchandise  from  various  other  countries, 
were  transmitted  through  this  channel  to  the  ports  of 
New  Spain.  But  tiiis  privilege  of  exclusive  commerce 
with  the  New  World  was  taken  from  Cadiz  above  thirty 
years  ago,  and  several  other  cities  of  Spain  have  been 
since  allowed  to  share  it  equally.  Cadiz  has  suffered 
considerably  by  this  measure.  It  still,  however,  retains 
the  greatest  influence.  Most  of  the  galleons  miload 
here,  and  it  sends  out  and  receives  the  richest  fleets. 
In  the  year  1791,  176  Spanish  vessels  from  America  en- 
tered this  port,  by  which  it  received  gold  and  silver, 
coined  and  uncoined,  to  the  amount  of  5,359,203/.  ster- 
ling;  and  101  vessels  cleared  out  lor  the  diflerent  ports 
in  that  country,  whose  cargoes  of  national  productions 
or  merchandize  were  valued  at  1,190,625/.  sterling.  In 
1792,  it  exported  national  goods  to  the  amount  of 
2,812,500/.,  and  received  from  An\erica  imports  to  the 
value  of  7,295,833/.  But  this  trade  was  dreadfully  re- 
duced by  the  war  in  1801,  when  Spain  joined  France 
against  Britain.  In  that  year,  only  20  ships  entered 
from  America,  and  59  cleared  out ;  of  which  42  were 
for  Vera  Cruz,  and  the  rest  for  C^arthagena,  Monte- 
Video,  and  (iuayra.  But,  independent  of  its  traffic  with 
the  New    World,   Cadiz  carries  on  u   very  considerable 


•  In  the  garden  ol'  the  coiwent  belonffiiig'  to  tliiii  order,  there  is  a  tree  which  yields  the  resinous  ijuni  called  dragn's  Mood,  und  which 
Ml'  Jacob  iiupposcii  tu  be  Itic  only  one  in  Europe. 
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commerce  witli  most  ol  tlic  nations  of  Europe.  Fo- 
reigucrs  from  every  country  have  factories,  mat^axincs, 
and  houses,  in  this  city  ;  of  wi\ich  the  principal  are  Irish, 
and  but  very  few  Enj^lish  and  Dutch.  It  has  aljoul  720 
commercial  houses,  exclusive  of  retail  dealers,  most  of 
them  Spanish.  Its  harbours  arc  continually  crowded 
with  ships  from  every  part  of  the  world ;  the  hay  is 
scarcely  ever  without  five  or  six  hundred;  and  it  has 
been  coni|)ulcd  that  about  a  thousand  vessels  annually 
enter  its  ports.  In  ITOl,  tin:  number  amounted  to  lOlO; 
viz.  180  F.nj^lish;  116  I'icnch  ;  104  Porttij^uese ;  80 
Dutch  ;  6  Genoese  ;  24  Raj^iisians  ;  2  Venetians  ;  25 
Swedish;  41  Danish;  one  Uussiaii  ;  one  Hanil)uri;h  ; 
one  Imperial;  90  Americans;  anil  ")39  Spanish,  of  wliicii 
one  was  from  Manilla,  ITfi  from  America,  and  162  from 
the  ports  of  Europe.  Hiforc  the  revolution  in  Spain, 
the  principal  trade  of  Cadiz  had  been  engrossed  by  the 
French,  who  furnished  it  with  woollen  cloths  from  St 
Valcry,  Amiens,  Havre,  and  Houen  ;  linens  from  Mor- 
laix,  St  Mulo,  and  Nantes  ;  pitch  and  tar  from  liayonnc  ; 
and  lard  and  meal  fiom  IJourtleaux  ;  also  silks,  i;i It  ar- 
ticles, iron  ware,  bcc.  from  Marseilles,  to  the  anmial 
value  of  more  than  500,000/. ;  and  the  fruits  and  produc- 
tions of  the  French  colonics  in  America  ;  with  the  mer- 
chandise of  the  East  Indies  and  China,  which  were 
bi-ou^ht  in  French  vessels  direct  to  Cadiz.  From  Bri- 
tain it  received  pewter,  lead,  copper,  corn,  stock-fish, 
cutlery,  earthen  ware,  clock-work,  drabs,  dnijjiijets, 
friezes,  and  difi'erent  kinds  of  stuffs ;  and  linen  and 
spices  from  Holland.  Its  exports  to  the  different  cities 
of  Europe  consist  of  wool,  wine,  oil,  brandy,  olives,  ci- 
trons, oranges,  raisins,  figs,  vermilion,  cochineal,  indigo, 
vanilia,  jalap,  bark.  Vicuna  wool,  cocoa,  Urusil  and  Cam- 
peachy  wood,  hides,  tobacco  and  salt.  This  last  article 
of  traffic,  which  is  obtained  from  the  salt  pits  of  Puerto 
Keal,  alone  amounts  to  upwards  of  830,000/.  slerlins^. 
The  sherry  wine  which  is  annually  exported  from  Ca- 
diz, is  about  25,000  cpiinlals. 

The  manufactures  of  Cadiz  arc  almost  entirely  con- 
fined to  ribbons  and  silk  net  work,  which  employ  about 
twenty  looms ;  and  a  few  linens.  They  make  also  va- 
ses of  a  kind  of  white  earth  called  bnrro,  which  arc  used 
for  filtering  water. 

The  spirit  of  speculation  and  of  trade,  which  prevails 
so  much  in  this  great  commercial  city,  has  completely 
absorbed  all  taste  for  science  and  for  literature.  Though 
Cadiz  can  boast  of  having  given  to  the  Roman  empire 
a  historian,  a  poet,  and  an  eminent  agriculturist,*  yet  in 
modern  times  it  has  produced  no  scholar,  philosopher, 
or  artist  worth  mcriiioning ;  and  its  only  establishments 
for  the  cultivation  of  the  arts  and  sciences  are  restricted, 
in  a  great  measure,  to  military  and  nautical  objects,  such 
as  fortification,  surgery,  and  navigation.  The  school  for 
drawing  is  attended  by  300  pupils,  and  is  provided  with 
every  necessary  accommodation ;  and  the  observatory, 
which  is  situated  in  the  highest  part  of  the  city,  is  also 
well  furnished  with  apparatus.  The  scho»jls  for  surgery 
are  under  two  directors  and  nine  professors.  They  have 
a  public  library  and  botanic  gnrden  attached  to  them  ; 
and  100  young  men,  dcsignetl  for  the  navy,  are  here 
brought  up  by  the  government.  , 

The  climate  of  Cadiz  is  very  healthy.  Almost  lur- 
rounded  by  water,  the  heats  of  summer  arc  moderated 
by  the  sea-breeze ;  and,  except  when  the  solatio  or 
south-east  wind  prevails,  few  places  enjoy  a  more  nap- 


py temperature.  'I'liis  wind  passes  over  the  scorching 
plains  of  Africa,  and  is  said  to  have  a  curious  effect  in 
inflaming  the  passions  ;  for,  during  its  continuance,  it 
has  been  observed  that  the  most  irritable  of  the  inhabi- 
tants rommit  every  species  of  excess.  This  city  is  well 
supplied  with  every  kind  of  provisions  ;  its  fruits  aro 
chea]),  and  the  best  wines  are  made  in  the  neighliour- 
hood  ;  but  lodgings  are  immoderately  high  ;  and  all  the 
necessaries  of  life  arc  at  an  exorbitant  price.  Luxury 
is  here  carried  to  its  greatest  height,  and  extends  to 
dress,  carriages,  houses,  furniture,  servants,  table,  ice. 
Every  moment  that  can  be  spared  from  business  is 
employed  in  dancing,  gaming,  plays,  and  comjiany. 
The  entertainments  are  frecjuent,  brilliant,  and  sump- 
tuous, and  served  with  great  neatness  and  delicacy.  The 
higher  classes  are  very  lios])itable  to  strangers,  and  pos- 
sess a  frankness  and  politeness  of  demeanour  which  is 
seldom  found  in  the  other  cities  of  Spain.  Cadiz  had 
formerly  a  I'rench  theatre  and  an  Italian  opera,  both  ol 
which  were  of  short  duration.  The  building  of  the 
latter  has  been  converted  into  a  reading  room,  called 
the  Camorra.  The  national  theatre  is  built  and  laid 
out  with  great  taste,  and  is  both  large  and  commodious. 
It  is  the  great  resort  of  the  higher  classes  ;  but  every 
part  of  the  house  is  private  property,  except  one  bench 
in  front  of  the  boxes,  (iaming  is  the  prevailing  vice 
of  this  city,  and  is,  in  general,  carried  to  a  vciy  censura- 
ble extent.  An  amusement  common  in  Cadiz,  is  men- 
tioned by  Mr  Semple  in  his  second  journey  in  Spain, 
which  presents  us  with  a  faint  specimen  of  the  ancient 
tournament,  and  is  to  be  met  with,  perhaps,  in  but  few 
other  parts  of  luiropc.  "  A  stand,  ornamented  with  the 
arms  of  Spain,"  says  he,  "was  erected  in  the  centre  of 
the  great  market-place,  on  which  were  placed  bated 
swords  and  daggers  of  vai  ious  lengths.  A  t-.ill  eld  man, 
with  a  large  rapier,  acted  as  umpire  of  the  lists  :  the 
people  collected,  and  a  large  ring  was  made.  A  cham- 
pion approached,  examined  the  weapons,  and  having 
found  one  to  suit  his  purpose,  he  grasped  it,  and  threw 
down  his  glove  upon  the  i^round.  After  walking  to  and 
fro  for  some  time,  an  antagonist  presented  himself,  who 
took  up  the  glove,  and  then  threw  it  down  with  con- 
tempt. He  was  suited  with  a  sword  ;  the  two  heroes 
approached,  touched  their  hats  to  each  other,  sainted 
the  master  of  the  lists,  and  tried  the  length  of  their 
weapons.  A'"'  being  arranged,  the  old  man  gave  the 
signal,  by  a  motion  of  his  rapier,  and  the  battle  began. 
It  was  contested  M  ith  great  skill  on  both  sides.  After 
a  certain  number  of  hits,  the  umpire  declared  who  was 
the  conqueror.  The  two  parties  then  went  round  the 
ring-,  collecting  donations  in  the  hilts  of  their  swords  ; 
and,  if  they  had  shewn  much  skill,  had  seldom  reason  to 
complain. 

"  I  f  the  combatants  at  any  time  became  irritated,  the 
umpire  separated  them  until  they  grew  cool.  In  the 
verv'heatof  the  aft'i-ay,  while  swords  and  daggers  were 
clashing,  and  the  spectators  watching  the  gestures  of  the 
combatants  in  pi-ofound  silence,  the  sun-set  bell  tolled, 
and  the  weapons  were  immediately  deposited  upon  the 
stand, — all  hats  were  off, — and  the  crowd  dispersed,  mut- 
tering the  evening  prayers  to  the  virgin." 

Durins  the  tine  seasons  of  the  yeaj',  parties  of  plea- 
stire  crowd  to  Chiclana,  a  village  about  four  leagues 
from  Cadiz,  and  which  consists  chiefly  of  pleasure- 
houses  belonging  to  the  inhabitants  of  that  city.     It  is 
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a  most  delightful  spot,  and  commands  a  fine  view  of 
the  bay,  the  town,  and  the  sea.  But,  in  the  midst  of 
pleasure  and  profusion,  this  city  is  attended  with  one 
very  great  inconvenience — the  want  of  good  water.  Its 
well  water  is  hard,  brackish,  and  unwholesome  ;  and 
what  is  generally  used  is  brought  from  the  port  of  St 
Mary,  in  boats  kept  for  the  purpose,  the  annual  expence 
of  wiiich  is  estimated  at  about  20,000/.  This  resource, 
however,  also  sometimes  fails  them,  particularly  in 
times  of  drought,  or  even  when  the  sea  is  rough,  or  the 
winds  contrary.  ^Vhat  they  use  for  the  domestic  pur- 
poses of  wasliing.  See.  is  the  rain-water  which  falls  in  the 
inner  courts  of  the  houses,  and  is  collected  in  cisterns. 
The  ice,  which  is  used  in  great  quantities,  for  cooling 
wine,  making  creams,  &c.  is  brought  from  the  moun- 
tains of  Ronda. 

Cadiz  is  the  see  of  a  bishop,  who  is  a  suffragan  to  the 
archbishop  of  Seville.  The  see  was  removed  from  Asi- 
doniato  this  city  in  1262,  in  the  reign  of  Alphonso  the 
Wise,  when  the  church  of  Santa  Cruz  was  erected  into 
a  cathedral.  Its  diocese  extends  only  over  fifteen  dis- 
tricts, containing  twenty-eight  parishes.  The  chapter  of 
the  cathedral  is  composed  of  six  dignitaries,  ten  canons, 
four  prebendaries,  and  eight  demi-prebendaries.  The 
government  of  Cadiz  consists  of  a  governor,  a  king's 
lieutenant,  two  assistant  majors,  and  two  alcades  major 
for  the  administration  of  justice  ;  and,  as  this  city  is  one 
of  the  three  departments  of  the  royal  navy,  it  has  also  a 
captain-general,  a  major-intendant,  an  accountant-gene- 
ral,two  treasurers,  a  post  captain,  a  marine  minister,  and 
two  marine  auditors.  Since  Seville  fell  into  the  hands 
of  the  French,  it  has  been  the  residence  of  the  supreme 
legislature,  and  of  the  executive  government  of  the  king- 
dom. 

The  bay  of  Cadiz  is  one  of  the  finest  in  the  world ; 
has  capital  anchorage  ground,  and  is  from  ten  to  twelve 
leagues  in  circumference.  It  is  every  where  protected 
by  mountains,  except  on  the  west,  where  it  opens  to- 
wards the  ocean,  and  where  it  is  defended  by  the  forts 
of  St  Sebastian  and  St  Catherine.  The  entrance  into 
the  inner  bay,  where  the  ships  of  war  generally  lie,  is 
strongly  defended  by  forts  Louis  and  Matagorda,  whose 
fires  cross  one  another,  and  also  by  Puntal  fort  on  the 
opposite  shore.  On  the  eastern  exlvemity  of  this  bay 
is  the  Caraca,  or  royal  dock-yard,  which  contains  twelve 
docks  for  building  all  sorts  of  ships  of  war  ;  and  three 
great  basons,  one  for  careening  frigates,  and  two  for  ca- 
reening ships  of  the  line  of  all  rates.  It  has  immense 
magazines  of  naval  stores,  consisting  of  cloth,  cordage, 
cables,  anchors,  arms,  timber,  yards,  masls,  and  sheets 
of  copper.  Cables,  sail-cloth,  and  ropes,  are  made  here  ; 
and  5518  shi])-wrights  and  others  are  -constantly  em- 
ployed throughout  the  year. 

"  The  rocks  near  Cadiz,"  says  Mr  Jacob,  "  arc  of  a 
very  singular  structure.  The  basis  of  their  composition 
is  probably  jicchslein  ;  and  in  this,  by  its  glutinous  pow- 
er, the  shells,  pelibles,  quartz,  sand,  and  marble  have 
been  so  intermixed  and  hardened  in  the  course  of  years, 
as  to  form  a  compact  kind  of  stone.  This  glutinous 
matter  is  at  first  of  a  greyish  black  ;  but  in  process  of 
time,  when  mixed  and  combined  with  other  substances, 
changes  into  a  very  liglit  yellowish  colour:  it  powscsses 
so  much  tenacity,  that  jiicces  of  brick,  tiles,  chalk,  shells, 
and  other  rubbisli  thrown  into  tiic  sea,  become  incoriio- 
rated  with  it,  and  in  time  so  firndy  united,  as  to  appear 
a  piece  of  solid  stone.  It  forms  an  excellent  stone  for 
buililing,  is  easily  worked,  and  very  durable." 


In  the  neighbourhood  of  Cadiz  is  an  extensive  tunny 
fishery,  which  is  a  source  of  great  traffic  and  profit  to 
the  inhabitants.  They  have  a  particular  method  oi  salt- 
ing and  preserving  these  animals,  by  which  they  can 
export  them  in  good  condition  to  any  part  of  the  world. 
Though  this  fish  was  well  known  to  the  ancients,  who 
made  it  a  great  article  of  commerce,  and  there  are  still 
some  considerable  tunny  fisheries  on  the  coasts  of  Si- 
cily and  other  parts  of  tiie  Mediterranean  sea ;  yet  the 
inhabitants  of  Cadiz  owe  the  discovery  of  it  upon,  their 
own  shores  entirely  to  chance.  A  party  of  fishermen, 
when  navigating  towards  the  north-west,  came  to  a  part 
of  the  sea  which  was  filled  with  moss  and  sea-weed. 
Perceiving  under  the  weeds  an  immense  number  of 
tunnies,  which  they  called  athunan,  they  caught  as  many 
as  they  were  able ;  and  having  cured  them  accordmg  to 
their  own  fashion,  put  them  in  barrels,  and  carried  them 
home.  They  afterwards  exported  them  to  different 
ports  in  the  Mediterranean,  where  they  met  with  a 
prodigious  sale ;  and  this  traffic  is  now  extended  to 
almost  every  part  of  Europe.  It  was  in  gratitude  for 
this  discovery,  we  are  told,  that  the  city  of  Cadiz  stamped 
upon  one  side  of  its  coins  two  tunnies,  and  the  temple  of 
Hercules  on  the  other ;  acknowledging  that  it  was  to 
them  it  was  indebted  for  the  high  station  which  it  held 
among  the  cities  of  the  world.  The  tunny  fishing  com- 
mences here  in  the  begiiming  of  May,  and  lasts  until  the 
middle  of  June. 

At  Cadiz,  the  common  period  for  bills  of  exchange 
with  England,  Holland,  Hamburg,  and  other  foreign 
countries,  except  France,  is  sixty  days  after  the  date  of 
the  bill,  with  six  days  of  grace.  With  France,  it  is 
only  a  month,  with  the  same  number  of  days  of  grace. 

The  population  of  Cadiz,  according  to  M.  de  La- 
borde,  is  computed  at  70,000.  Mr  Townshend,  who 
visited  Spain  in  1786-7,  reckons  it  at  65,987,  and  says, 
that  about  ten  years  before  it  had  been  estimated  at 
85,000,  besides  20,000  persons  who  entered  daily  from 
tlie  sea,  and  the  adjacent  country.  At  this  place,  the 
tide  runs  north-east  and  south-west ;  and  at  spring  tides, 
it  is  high  water  at  half  past  four  o'clock.  W.  Long.  6° 
11'  50",  N.  Lat.  36°  31'  7".  See  De  Laborde's  View 
o/S/iai7i,\o\.  ii.  p.  69.;  Collins'  Voyages  tu  Portugal  and 
S/iain,  &c.  p.  22.,  in  Phillip's  Collection  of  Voyages, 
£cc.  vols.  viii.  and  x.;  Townshcnd's  Journey  through 
Sfiain;  Fisher's  Travels  in  Sjiain  ;  Semple's  Journey 
l/iroug/iS/iain,  &c.  vol.  i.p.141.;  Senipie's  Second  Journey 
in  Spain,  Sec.  p.  263.;  Jacob's  Travels  in  the  South  of 
S/:ain,[n  1809  and  1810,  p.  5,  &c.;  Osbeck's  Voyage  to 
China  and  the  East  Indies,  vol.  i.  p.  13,  &c.;  Guide  des 
Voyatceurs,  tom.  i.  p.  39.;  and  Peuchet  Dictionnairc, 
&c.  (/O 

CAUINIUS,  in  fabulous  history,  the  son  of  Agenor, 
king  of  Phcenicia,  and  brotlier  of  Europa.  His  sister  . 
having  been  carried  off  by  Jupiter,  he  was  ordered  by 
his  father  to  go  in  search  of  her,  and  not  to  return  till 
he  had  found  her.  Being  completely  disappointed  in  the 
object  of  his  mission,  and  not  daring  to  return  into  his 
own  country,  he  began  lo  look  out  for  a  place  in  which 
he  might  fix  his  residence.  By  the  advice  of  the  Del- 
phic oracle,  he  followed  a  cow,  and  where  ever  she  lay 
down  he  determined  to  build  a  city.  In  the  mean  time 
he  sent  his  associates  to  a  fountain  lo  bring  water;  they 
were  all  destroyed  by  an  enormous  ser])ent.  Cadmus, 
not  kno-i\iiig  what  detained  them,  went  in  search  of 
them,  when  he  saw  the  dead  1)odics,  and  the  monstrous 
serpent  lying  beside  them.     He  immediately  attacked 
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I  he  monster,  and  after  u  dreadful  tuiitosl,  wliicli  is 
beautifiiliy  (lcs(  ribcd  liy  Ovid,  lie  slew  liiiii  ;  and  l)y  the 
advice  ol  I'uUa.s  sowed  his  Icclli  in  the  ground,  fvti\n 
vhicli  innnediatt'ly  spnin}:;  up  a  crop  of  aimed  men, 
who  were  [)re[)ared  to  assail  Cadmus.  By  the  direction 
of  Pallas,  he  Uirew  a  stone  amon(;st  them,  when  they 
immediately  Ini-ned  their  arms  against  each  other,  and 
all  fell  hy  mutual  slaughter,  except  five,  who  assisted 
iiim  to  l)uil(l  the  walls  of  Thebes.  Cadmus  and  his 
wife  llermione,  who  was  given  to  him  by  the  gods,  were 
themselves  at  last  changed  into  serpents. 

Such  is  the  fai)ulous  history  of  this  celebrated  per- 
son, from  which  it  will  be  extremely  diflicult  to  extract 
any  thing  like  a  rational  meaning.  It  is  not  easy  to  ac- 
count for  the  fre(|uent  introduction  of  the  serpent  in  this 
story.  Shuck  ford  has  given  a  Hebrew  sentence  de- 
scriptive of  the  exploits  of  Cadmus,  which  may  either  be 
translated  "  I/e  raised  a  coinfiayiy  of  men  armed  wilh 
brazen  luia/ions"  or  "  he  raised  Jive  armed  men  from 
the  teelh  of  a  serpent."  This  is  merely  conjectural, 
although  we  tliink  it  extremely  probable  that  the  greater 
part  of  mythological  fables  has  arisen  from  mistransla- 
tion. 

The  learned  Bochart  has  also  endeavoured  to  show, 
but  on  diflerent  grounds,  that  the  fabulous  story  of  Cad- 
mus has  arisen  from  the  eri'ors  of  the  Greeks  in  inter- 
preting the  Phoenician  or  Syriac  language.  He  sup- 
poses that  Cadmus  was  a  Hivite,  who  fled  from  the  face 
of  Joshua ;  that  the  Hivites  were  called  Cadmoiiites, 
which  signifies  easterlings,  because  they  inhabited 
mount  Hermon,  the  most  eastern  part  of  Canaan  ;  and 
that  Hermione  or  Harmonia,  Cadmus's  wife,  had  her 
name  from  this  mountain.  He  explains  the  fable  of 
their  being  changed  into  serpents,  from  the  circum- 
stance of  their  retaining  the  name  of  Hivites,  which 
word,  in  the  Syriac  language,  signifies  a  serpent.  Wc 
want  notliing  here  but  facts,  to  establish  the  ingenious 
conjectures  of  the  mythologist. 

Sir  Isaac  Newton,  with  a  facility  of  assumption  which 
he  would  have  been  the  lust  to  countenance  in  physical 
science,  supposes  that  Cadmus  headed  a  colony  of  Phoe- 
nicians and  Syrians,  who  fled  from  the  conquests  of  Da- 
vid ;  and  he  alledges  that  he  flourished  about  the  year 
1045  A.  C. 

Mr  Bryant  disputes  the  existence  of  Cadmus  as  an  in- 
dividual ,  but  tiiinks,  according  to  his  usual  mode  of  in- 
terpreting mythology,  that  what  is  in  this  case  ascribed 
to  an  individual,  ajiplies  only  to  different  colonies,  which 
at  various  periods  emigrated  from  the  East  into  Greece, 
Cadm,  in  Hebrew,  signifies  the  East. 

The  only  thing  which  seems  to  be  known  with  tolera- 
ble certainty  is,  that  Cadmus  first  introduced  the  know- 
ledge of  alphabetical  letters  into  Greece.  The  Cadmean 
letters  were  sixteen  in  number,  a,  /3,  y,  S;  i,  i,  k,  a,^,  y, 
•>  T,  f,9-,  T,  V.  To  these,  four  were  added  by  Palame- 
des,  in  the  time  of  the  Trojan  war,  5,  ^,  <p,  jj.  The 
other  four  were  afterwards  introduced  by  Simonides.  {g) 

CjECILIUS,  STArius,an  ancient  Roman  comic  poet, 
the  cotcmporary  and  friend  of  Ennius,  was  originally  a 
slave,  and  a  native  of  Insubrian  Gaul.  (^Aul.  Gell.  iv. 
20.;  Cic  Oral.  ii.  10.)  The  ancient  authors  have  given 
us  little  information  concerning  him  or  his  writings;  but 
he  is  classed  among  the  few  Roman  poets  who  acquired 
any  reputation  by  his  comedies.  Horace  contrasts  him 
with  Terence  ;  the  former,  he  says,  excels  in  gravity,  the 
latter  in  art.  (£/iist.  II.  i.  59.)  He  is  also  commended 
for  his  wit  and  humour,  {Palerc,  i.  17.) ;  but  his  style  is 


censured  by  Cicero:  Malm  cnim  aucior  Lalinltatit  itl. 
Alt.  vii.  .3. 

The  fragments  of  Cactilius  have  been  collected,  and 
commented  tipon  l)y  11.  Stephen.  See  also  the  Cor/iut 
y-'of /arum  of  Maittaire.     (r) 

CyKMI'^NT.     See  Ck.mknt. 

CAEN,  Caoomls,  orCAiiioM,  a  city  of  France,  in 
Lower  Normandy,  and  capital  of  the  department  of  Cal- 
vados, is  situated  in  an  extensive  and  fertile  valley,  at  tlic 
confluence  of  the  rivers  (Jiiie  and  Odon,  about  67  leagues 
west  from  Paris.  It  is  surrounded  by  a  high  wall  flanked 
with  2  1  towers,  and  further  defended  by  a  strong  castle  ; 
part  of  which  is  said  to  have  been  built  by  the  English 
when  they  held  the  sovereignty  of  the  country.  The 
town  hall  is  a  large  building,  with  four  turrets;  and  the 
/dace royate,  which  is  a  spacious  and  regular  squaie,  is 
adorned  with  some  very  fine  houses,  and  has  an  eques- 
trian statue  of  Louis  XI\^,  in  a  Roman  habit,  in  the  cen- 
tre. Including  the  four  suburbs,  Caen  has  12  parish 
churches,  an  episcopal  palace,  2  abbeys,  and  14  con- 
vents. The  abbey  of  .St  Stephen  was  built  by  William 
the  Conqueror,  and  contains  the  ashes  of  that  monarch. 
This  town  has  also  a  celebrated  university,  which  was 
first  founded  by  Henry  VI.  of  England,  in  1431,  for  the 
study  of  civil  and  canon  law ;  the  faculties  of  theology 
and  the  arts  behig  added  in  1436,  and  that  of  medicine 
in  the  following  year,  by  letters  patent  dated  from  Ken- 
sington;  and  an  academy  of  sciences  instituted  in  1706; 
a  society  of  agriculture  and  of  commerce  ;  a  lyceum,  a 
school  for  navigation,  a  botanical  garden,  and  a  public 
library. 

Caen  has  a  great  variety  of  manufactures,  of  which 
the  principal  are,  drabs  and  other  woollen  stuffs,  ratteens, 
serges,  fustians,  linens,  dimities,  hosiery,  laces,  porcelain, 
iron-ware,  and  some  extensive  tan-works.  The  drabs 
and  ratteens  are  made  of  Spanish  wool,  and  are  in  gene- 
ral carried  to  Paris.  The  serges  are  fabricated  from  the 
wool  of  the  country  ;  and  formerly  constituted  the  chief 
manufacture  of  this  city.  Before  the  Revolution  it  em- 
ployed 130  looms  and  250  workmen,  and  annually  fur- 
nished from  4000  to  5000  pieces.  But  this  number,  from 
the  numerous  establishments  of  similar  manufactures 
throughout  France,  has  been  reduced  to  nearly  a  third. 
The  stocking  manufacture  has  experienced  a  similar  re- 
duction, and  of  500  workmen,  who  were  formerly  en- 
gaged in  this  trade,  scarcely  100  remain  in  the  city  of 
Caen.  Its  tanneries,  however,  still  maintain  their  repu- 
tation, particularly  for  strong  leather.  They  work  no- 
thing but  foreign  hides,  which  they  derive  from  St  Do- 
mingo, Brasil,  the  Havannah,  Carthagena,  Cui-acao,  and 
Mexico,  and  which  they  prepare  in  a  manner  equal  to 
any  place  in  France. 

Caen  is  conveniently  enough  situated  for  commerce. 
as  it  has  a  direct  communication  with  the  ocean  by  the 
river  Orne.  Its  foreign  trade,  however,  is  chiefly  con- 
fined to  the  cities  of  Amsterdam  and  Rotterdam;  from 
w  hence  it  draws  oak  and  fir  planks,  tar,  campeachy  wood, 
japan  wood,  and  other  dye  woods,  alum,  galls,  vitriol, 
sulphur,  oil,  copperas,  whale-bone,  lint-seed,  gum-ara- 
bic, steel,  tobacco  pipes,  delf-ware,  white  thread  for  lace, 
cheese,  linen,  and  iron  and  copper  ware ;  for  wltich  ii 
returns  paper,  sherbet,  junipers,  honey,  the  horns  and 
hoofs  of  sheep  and  oxen,  green  and  dried  pears,  priuies 
from  Maine,  raisins  from  Provence,  and  sometimes  eggs 
for  the  refinuig  of  sugar.  Caen  carries  on  also  a  consi- 
derable maritime  traffic  with  Rouen  and  Havre  de  Grace, 
where  it  sends  paper,  iron,  &c. ;  and  receives  in  retuni. 
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copper  and  iron  ware,  groceries,  and  various  other  arti- 
cles of  national  and  foreign  merchandise.  But  the  most 
active  trade  is  carried  on  at  the  free  fair,  which  is  held 
here  on  the  second  Monday  after  Quammodo,  and  lasts 
for  15  days.  This  fair  is  one  of  the  most  crowded  in  the 
empire.  Merchandize  ofevei'y  description,  particularly 
woollen  and  linen  manufactures,  meet  with  a  ready  mar- 
ket ;  and  cattle  and  horses  are  brought  here  from  every 
quarter  of  Normandy  and  the  neighbouring  provinces. 
The  goods  are  generally  exposed  to  sale  in  booths,  built 
under  a  covered  market  place,  or  under  a  wooden  shed 
covered  with  cloth.  The  payments  commence  on  the 
14th  dav  of  the  fair,  and  the  protests  arc  made  on  the 
15th.  Caen  has  seven  other  fairs  during  the  year,  each 
of  which,  however,  continues  only  for  one  day.  The  in- 
terior commerce  of  this  city,  according  to  the  Abbe  Ex- 
pilly,  amounted  in  1772  to  nearly  4,300,000  livres. 

Caen  is  governed  by  a  prefect,  a  secretary  general,  a 
receiver  general,  a  paymaster  general,  and  a  i-eceiver  of 
the  customs  ;  and  is  the  seat  of  the  cour  imfieriale  for  the 
departments  of  Calvados,  Orne,  and  La  Manche.  It  has 
also  a  court  of  criminal  and  special  justice,  a  tribunal  of 
commerce,  and  a  chamber  of  manufactures,  kc.  The 
population  of  this  city,  according  to  the  recent  returns  of 
the  post-office,  amounts  to  36,000.  North  Lat.  49°  1 1', 
West  Long.  0°  17'.  See  Peuchet  Dictiovnairc,  Sec;  and 
Tynna  Almanack  du  Commerce  1811.     (l) 

CAERFILLY,  Caerphvllvon,  or  C.\erphilly,  (a 
word  signifying  a  castle  of  haste,)  is  a  small  town  of 
Soutli  Wales,  in  the  county  of  Glamorgan,  remarkable 
chiefly  for  the  ruins  of  an  inuiiense  castie.  It  is  a  neat 
town,  with  many  good  houses,  and  is  situated  in  a  broad 
valley,  and  encircled  with  barren  and  dark  mountains. 
The  Roman  coins  found  among  the  ruins,  sufficiently  in- 
dicate the  high  antiquity  of  the  place.  The  castle  of 
Caerfllly  is  supposed  by  Warner,  to  have  been  originally 
erected  m  1090,  by  Robert  Fitzhamon,  lord  of  the  bed 
chamber  to  WillipJn  Rufus ;  but  it  is  the  opinion  of 
Daines  Barrington  (See  Archaologia,  vol.  i.)  that  it  was 
erected  by  Edward  I.  This  extensive  structure  is  said 
to  have  once  covered  an  area  of  two  acres,  while  its 
fosse  was  crossed  by  thirteen  drawbridges.  Its  ruins  are 
highly  interesting  both  to  the  painter  and  to  the  architect. 
The  citadel,  which  reseinbles  a  separate  castle,  is  in- 
closed by  two  moats ;  and  its  gateway,  which  is  a  high 
Gothic  arch,  having  its  centre  supported  by  two  circular 
bastions,  forms  the  western  entrance  to  the  inner  court. 
A  range  of  noble  apartments,  communicating  with  a  long 
gallery,  surrounds  this  court.  The  great  hall,  which  is 
70  feet  by  30,  and  17  feet  high,  is  a  fine  specimen  of 
Gothic  architecture.  The  north  window  of  the  chapel 
is  very  perfect  and  elegant;  and  the  mint,  which  is 
arched  in  a  curious  manner,  is  furnished  with  two  tur- 
naces  for  melting  metal.  At  the  east  end  of  the  uiner 
court  is  the  leaning  tower,  wliich  is  a  circular  building 
80  feet  high,  and  deviates  1 1  feet  from  a  vertical  fine. 

The  inhabitants  of  this  place  are  principally  employed 
in  the  manufacture  of  pig  and  bar  iron.  Here  is  also  a 
small  manufacture  of  stockings  and  blankets;  and  at  the 
fairs aie  sold  homed  cattle,  horses,  sheep,  pigs,  and  yarn 
stockiii;.;s.  Number  oi  houses  70  ;  population  200.  Sec 
Arc/iaoloffia,  vol.  i.  Warner's  Tour  iw  South  Wales. 
Evan's   Tour  in  South  Wales,  1804.     And  Malkin's  Sct- 


iiei-y,  Antiquities,  and  Biograjihy  of  South    Wales,  1804. 

(V) 

CAERLEON,*  the  Isca  Silurum,  Isca  colonia,  and 
Isca  legionis  aecunda:  of  the  Romans,  is  a  small  town  in 
Monmouthshire,  situated  on  the  river  Uske,  which  is 
crossed  by  a  long  wooden  bridge.  The  numerous  re- 
mains of  ancient  splendour  which  have  been  found  in  this 
place ;  the  altars,  pavements,  statues,  inscriptions,  and 
coins,  which  have  at  different  times  been  discovered, 
sufficiently  shew  that  it  was  formerly  a  great  Roman  city ; 
while  the  bricks  and  tiles,  with  the  inscription  of  Leg.  II. 
Aug.  prove  it  to  have  been  a  station  of  the  second  Au- 
gustan legion  of  the  Roman  army.  While  the  Romans 
remained  in  Britain,  Caerleon  was  the  seat  of  government 
for  that  division  of  the  island,  which  was  called  Britan- 
nia Sccunda.  In  subsequent  times  it  was  the  object  of 
numerous  contentions  between  the  English  and  the 
Welsh,  till  it  was  finally  possessed  by  the  English,  after 
the  subjugation  of  the  Welsh  by  Edward  I.  It  contiimed 
long  in  the  possession  of  the  crown,  but  afterwards  came 
into  the  family  of  Morgan  of  Lantarnon,  and  is  at  pre- 
sent the  property  of  Mr  Blanning. 

The  description  of  this  place  by  Gyraldus  Cambren- 
sis,  who  visited  it  in  the  12th  century,  is  particularly 
worthy  of  notice.  "  Many  remains,"  says  he,  "  of  its 
former  magnificence  are  still  visible  ;  splendid  palaces, 
which  once  emulated  with  their  gilded  roofs  the  gran- 
deur of  Rome, — for  it  was  originally  built  by  the  Roman 
princes,  and  adorned  with  stately  edifices, — a  gigantic 
tower,  numerous  baths,  ruins  of  temples,  and  a  theatre, 
the  walls  of  which  are  partly  standing.  Here  we  still 
see,  both  withui  and  without  the  walls,  subterraneous 
buildings,  aqueducts,  vaulted  caverns,  and,  what  appear- 
ed to  me  most  remarkable,  stoves  so  excellently  con- 
trived as  to  diffuse  their  heat  through  imperceptible 
pores."  This  description  has  been  sufficiently  confirm- 
ed by  the  anticiuities  which  have  at  different  periods  been 
discovered.  The  form  of  the  place,  as  delineated  by  the 
remains  of  the  dilapidated  walls,  appears  to  have  been 
nearly  a  parallelogram  with  a  circular  end,  including  an 
area  of  530  yards  by  460.  The  present  height  of  the 
parts  of  the  walls  that  remain  is  only  about  14  feet,  and 
their  greatest  thickness  about  11  or  12  feet.  They  are 
built  of  iinic-stones,  imbedded  in  cement,  some  of  which 
seem  to  have  been  tempered  with  pounded  brick.  They 
were  faced  with  hewn  stone,  but  the  facings  have  now 
been  removed.  The  whole  was  surrounded  by  a  fosse  ; 
and  four  gates,  one  of  which  was  in  the  centre  of  each 
wall,  led  to  the  stations  in  the  other  parts  of  the  district. 
A  concave  space  in  the  centre  of  this  fortress,  commonly 
called  King  Arthur's  Round  Table,  has  been  supposed 
by  some  the  site  of  a  magnificent  temple  dedicated  to 
Diana,  while  others  more  probably  imagine  it  to  have 
been  an  amphitlieatrc.  The  remains  of  stone  scats 
which  were  discovered  around  it,  seem  to  prove  that  it 
was  a  hipidean,  and  not  a  campestrian  amphitheatre.  Al- 
though the  area  within  the  walls  of  Caerleon  is  only 
about  1 800  yards  in  circumference,  yet  the  suburbs  ex- 
tended to  a  great  distaiicc,  and  arc  said  to  have  covered 
a  tract  of  country  about  nine  miles  in  circumference. 

The  greater  part  of  the  antitpiitics  found  in  this  town 
have  been  carried  away  to  other  places.  A  few  coins, — 
a  rude  sculpture,  in  basso  relievo,  of  a  Venus  Marina 


•  The  name  of  Caerleon  has  been  generally  derived  from  Caer,  a  fortified  place,  and  Icgio  ;  but  the  author  of  the  Welsh  Dictionary 
cnnlcr.ds,  tliat  tlif  iian.e  sliould  be  Cacr-Llton,  or  the  city  of  Watcr.s  ;  while  ollierB  suppose  that  it  should  be  Caer-lltn,  which  would 
sijfiiiiy  the  lortificd  and  learned  city. 


CAE 


CAE 


lOi 


holding  a  tlolpliin  in  her  luiiul,  with  the  carving  of  u  Liifjc 
marine  sliill  on  tlic  reverse, — and  ananti(|ue  inla},'iio,  are 
tlie  only  specimens  wliicli  reiriain.  In  1755,  a  sudatory 
was  dihCDvered  in  a  field  near  the  river.  It  was  formed 
of  columns,  constructed  of  round  biicks,  fourteen  inches 
in  diami  ter,  and  four  thick.  A  tcsselated  pavement,  in 
a  perfci  t  state,  was  found  in  an  adjoining  apartment. 
Bricks  blackened  with  (ire,  and  leaden  pipes,  were  also 
found  in  the  same-  place.  In  1692,  a  lesselaled  pavement, 
fourteen  feet  in  diameter,  was  found  in  a  held  :  it  had 
variej;;ated  borders  of  wliite,  blue,  and  red  tesscia,  sur- 
rounding figures  of  birds  of  the  same  colours.  There 
was  also  on  this  pavement  a  figure  of  Diana,  which  Cam- 
den describes  as  clad  "  in  tuckt  up  garments,  with  a 
quiver,  but  without  head,  hands,  or  feet."  The  present 
market-house  of  Caerlcon  is  suppoited  by  foiw  short  and 
massive  Tuscan  columns,  which  Mr  Coxe  supposes  to 
have  belonged  to  some  ancient  Roman  structure.  Se- 
veral inscribed  pillars  were  lately  dug  up  near  the  cen- 
tre of  tlic  old  city  ;  and  the  votive  stone,  with  the  in- 
scription 

T.  Fl.  Postumivs  Varus 
V.  C.  Leg.  Templ.  Di,v.\/E 
Restituit 

has  indured  anti(|uarians  to  believe,  that  this  spot  has 
been  the  site  of  the  tt^mple  of  Diana.  Several  votive 
altars  have  likewise  been  discovered.  One  of  these  is  to 
the  Emperor  Aurelius  Antoninus,  and  Severus  Lucius 
his  son, and  alludes  to  the  second  Augustine  legion.  In 
another,  the  epithet  Dolicbius  is  applicti  to  Jupiter,  al- 
luding to  his  being  the  protector  of  iron  mines  ;  and  in  a 
third,  dedicated  to  Antoninus  and  (icta,  the  word  Ca;sar 
is  added  to  the  lattername.  Coins  of  every  period  of  the 
Roman  empire  have  likewise  been  found  here  ;  and  nu- 
merous antii|uities,  such  as  bronze  figures,  lamps,  fibu- 
l«e,  seats,  rings.  Etc. 

The  ancient  castle  of  Caerleon  appears  to  have  ex- 
tended between  the  south  side  of  the  Roman  wall  and 
the  river.  On  the  high  mound  of  earth  called  the  Keep, 
to  the  north  of  the  town,  there  was  formerly  a  gigantic 
tower,  mentioned  by  Gyraldus  ;  but  the  only  remains  of  it 
are  a  variety  of  stones  near  its  base.  There  was  also  in 
this  town  an  abbey  of  Cistertian  monks,  situated  in  the 
High  Street,  where  there  is  an  old  house,  which  is  the 
only  ren)ains  of  the  monastery.  The  wooden  bridge 
over  the  Uske  is  said  to  resemble  Caesar's  bridge  over 
the  Rhine.  The  floor,  supported  by  ten  liigh  piers,  is 
horizontal,  and  is  divided  by  posts  and  rails  into  rooms 
or  beds  of  boards,  each  of  which  is  twelve  feet  long.  As 
the  height  of  the  water  at  extraordinary  tides  sometimes 
exceeds  thirty  feet,  parts  of  the  bridge  have  been  carried 
away.  On  this  account  it  is  about  to  be  replaced  by  a 
bridge  of  stone.  The  inhabitants  are  chiefly  supported 
by  the  extensive  tin  works  of  Mr  Butler,  in  the  vicinity 
of  the  town,  at  which  from  14,000  to  20,000  boxes  of  tin 
plates,  each  containing  from  200  to  300  plates,  arc  annu- 
ally manufactured.  There  is  also  an  iron  forge  here; 
and,  by  the  flowij^jj  of  the  Uske,  the  town  possesses  a 
small  share  of  the  coasting  trade  to  Bristol.  The  gar- 
dens and  orchards  of  Caerleon  are  covered  with  great 
quantities  of  cinders,  containing  nmch  iron.  They  are 
called  Roman  cinders,  and  appear  to  be  the  remains  of 
ore  imperfectly  smelted  by  the  Romans  in  theis  open 
bloomeries.  Number  of  houses  148.  Population  667. 
See  Evan's  Tourlhrough  Sout/i  Ifoles,  1804.  Warner's 
Tour;  Coxe's  Historical  Tour  in  Monmouthshire,  1801  ; 
VoL.V.     Part!. 


Powell's  llUtory  of  Wales  ;  but    particularly  the  Beau- 
ties of  England  and  tValeii,  vol.  xi.  p.  124,     (jr) 

CAKRMARTllLN,  or  Cakmakthen,  the  Maridu- 
num  of  Ptolemy,  and  the  Caer-vyr(Kn  of  the  Britons,  !•> 
the  principal  town  in  the  county  of  Caermailhcn,  in  South 
Wales.  It  is  situated  in  a  fruitful  valley,  on  the  accli- 
vity of  a  steep  hill  upon  the  noi-th  bank  of  the  river 
Towy  or  TobiuH,  over  which  there  is  a  long  narrow 
bridge  of  six  arches,  with  other  four  in  the  parapet  at 
the  south  end,  to  allow  the  water  to  |)ass  when  the  river 
is  swollen.  The  streets  are  numerous  and  han'lsomc, 
though  some  of  them  are  steep  and  irregular  ;  and  many 
of  the  modern  houses  arc  well  built,  and  reckoned  the 
best  in  South  Wales.  The  princ  ipal  public  buildings 
are,  the  church,  the  town-hall,  and  the  county  gaol.  The 
church,  which  stands  without  the  town,  at  the  end  of 
Prior  Street,  is  a  very  large  building,  and  is  dedicated  to 
St  Peter.  The  town  hall  is  a  handsome  edifice,  built  of 
freestone,  with  colonnades  of  the  Ionic  order  :  The  lower 
part  of  it  is  used  as  a  covered  market.  The  county 
gaol,  which  occupies  the  site  of  the  old  castle,  is  hand- 
somely built  of  hewn  stone. 

Altiiough  this  town  is  eight  or  nine  miles  from  the 
sea,  yet  the  tides  which  rise  from  eight  to  twelve  feet, 
carry  vessels  of  100  tons  burden  up  to  the  quay,  which 
is  very  convenient  for  loading  and  unloading  merchan- 
dise, and  thus  enables  the  town  to  carry  on  a  considera- 
ble coasting  and  inland  trade,  which  has  greatly  increas- 
ed since  the  decline  of  the  trade  at  Kidwelly. 

The  principal  manufactures  of  Caermarthen  art 
tliose  of  tin  plate  and  cast  iron,  which  are  carried  on  to  a 
considerable  extent.  There  is  also  a  rope-walk  here, 
and  a  few  vessels  are  built  for  sale.  The  town  is  well 
supplied  with  salmon  and  other  fish,  and  provisions  are 
in  general  reasonable. 

Caermarthen  was  formerly  defended  by  walls,  and  a 
strong  castle,  the  gate  of  which  only  remains.  The  walls 
of  a  priory  of  the  Fratres  Grisei  still  exist,  adjoining 
Lammas  Street ;  and  in  Priory  Street  are  the  walls  of 
another  priory  for  six  black  canons,  erected  to  the  ho- 
nour of  St  John  the  Evangelist,  and  founded  before  1148. 
The  principal  apartments  in  the  latter  building  may  be 
still  distinguished. 

This  town  is  famed  for  being  the  birth  place  of  the 
celebrated  magician  Merlin  Ambrose.  On  Martin's  Hill, 
near  the  tower,  is  a  rock  called  Merlin's  Chair,  from 
which  the  prophecies  of  the  magician  are  supposed  to 
have  been  uttered. 

The  government  of  the  corporation  is  vested  in  a 
mayor,  two  sheriffs  who  are  chosen  from  the  aldermen, 
a  recorder,  and  other  officers.  The  chancery  of  exche- 
quer of  South  Wales  have  been  kept  here  since  Wales 
was  erected  into  a  principality  ;  and  there  is  also  here  a 
court  for  the  registry  of  wills,  under  the  jurisdiction  of 
the  bishop  of  St  David's.  Caermarthen  was  erected  iiito 
a  borough  by  38  Henry  VIII.  and  returns  one  member 
to  parliament.  Number  of  houses  945  ;  population  5548. 
See  Evan's  Tour  through  South  Wales  ;  Malkin's  Scene- 
ry,Jntigitities,  and  Biografihy  of  South  Wales  ;  Barber's 
Tour  through  South  Wales  ;  and  the  Descri/ition  of  Eng- 
land and  Wales,  vol.  i.  p.  182.     (t) 

CAERMARTHENSHIRE,  one  of  the  counties  in 
South  Wales,  is  bounded  on  the  south  by  St  George's 
Channel,  on  the  west  by  Pembrokeshire,  on  the  north  by 
Cardiganshire,  and  on  the  east  by  Brecknockshire  and 
Glamorganshire.  The  general  appearance  of  this  coun- 
ty is  hilly ;  and  towards  tiic  north  and  east  these  hills 
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rise  into  mountains.  The  county  is  almost  every  where 
intersected  with  small  narrow  vallies,  from  the  skirts  of 
which  the  hills  rise  abruptly.  The  principal  of  these 
vallies  is  the  vale  of  Towvi  which  extends  thirty  milesup 
the  country,  and  in  some  places  is  above  two  miles  broad. 
It  abounds  in  picturesque  beauties  ;  and  from  the  classi- 
cal spot  of  Grongar-liill,  immortalised  by  Dyer,  and  the 
ruined  castle  of  Dynevor,  the  richest  prospects  are  to  be 
seen. 

The  principal  rivers  in  this  county  are  the  Towy,  the 
Taw,  the  Cothy,  the  Uulas,  and  the  Gwilly.  The  Towy, 
which  rises  in  Cardiganshire,  enters  Caermarthenshire 
at  the  north-east  side,  and  rimning  south-south  west,  it 
empties  itself  into  a  large  bay  formed  by  the  whole  coast 
of  the  county,  and  inclosed  by  the  projecting  shores  of  the 
counties  of  Pembroke  and  Glamorgan.  The  river  Cothy 
rises  on  the  north  side  of  the  county,  and  runs  chiefly  in 
a  southern  direction,  till  it  falls  into  the  Towy,  about  six 
miles  above  Caermarthen.  The  Taw,  Tave,  or  Teivy, 
has  its  origin  in  Cardiganshire,  and  afterwards  forms  the 
boundai-y  between  that  county  and  Caermarthenshiie  : 
After  watering  the  north-west  side  of  the  county,  it  re- 
ceives the  Keach,  and  then  bends  its  course  into  the 
county  of  Pembroke. 

The  climate  and  soil  of  this  county  are  much  celebrat- 
ed. The  air  is  reckoned  milder  and  more  salubrious 
than  that  of  most  of  the  adjacent  counties;  and  the 
soil,  which  is  less  rocky  and  mountainous,  is  more  fruit- 
ful in  grass  and  corn.  The  flat  tract  of  ground  near 
Langharne,  which  is  embanked  from  the  sea,  is  singu- 
larly fertile.  The  climate,  however,  is  not  favourable  to 
wheat.  Barley  succeeds  better  ;  and  very  considerable 
quantities  of  oats  are  annually  exported  to  Bristol  and 
other  places.  Horses  and  black  cattle  are  reared  in 
great  abundance  on  the  hills,  and  forms  the  chief  article 
of  trade  in  the  different  fairs.  The  comity  affords  good 
pasturage  ;  and  a  great  deal  of  butter  is  made  for  expor- 
tation. The  rivers  of  the  county  abound  in  fish;  and 
excellent  salmon,  and  a  delicious  species  of  trout,  called 
Suen,  are  obtained  hi  great  quantities.  The  county  was 
formerly  clothed  with  a  very  considerable  quantity  of 
wood,  but  of  late  years  it  has  suffered  a  great  diminution. 
Limestone  is  very  plentiful  ;  and  there  are  several  mines 
of  lead  and  iron.  There  are  great  lead  mines  some 
miles  to  the  north  of  Llandovery.  The  working  of  these 
mines,  and  the  manufacture  of  woollen  stockings,  form 
the  principal  employment  of  the  inhabitants.  A  consi- 
derable quantity  of  pitcoal,  and  tinned  iron  plates,  are 
exported  from  Llanelly,  which  is  situated  upon  an  arm 
of  the  sea  called  Burry  River,  which  runs  between  this 
county  and  Glamorganshire.  The  exportation  of  coals 
has  been  greatly  facilitated  by  a  canal,  which  has  been 
cut  from  some  collieries  to  Kidwelly,  a  small  town  si- 
tuated on  a  creek  near  the  mouth  of  the  Towy. 

The  length  of  Caermarthenshire,  from  east  to  west,  is 
about  45  miles  ;  and  its  extent,  from  north  to  south,  is 
about  20  miles.  It  contains  about  926  square  miles,  or 
590,640  acres,  of  which  228,000  acres  are  in  pasturage, 
1 14,000  in  tillage,  and  the  rest  in  a  stale  unlit  for  culti- 
vation. It  is  divided  into  eight  hundreds,  viz.  Carnwal- 
lon,  Carthinog,  Cayo,  Dorllis,  Elvett,  Iskcnnen,  Kirk- 
welly,  and  Pcrfedd.  It  has  five  market  towns,  Kirk- 
wclly,  Llandilovaur,  Llanelthy,  Llangarnc,  and  Llando- 
very ;  and  contains  145  parishes,  13,449  inhabited  hou- 
ses, 67,317   inhabitants,  31,439  males,  and  35,878  fe- 


males, of  whom  4343  were  returned  as  employed  in 
trade,  and  32,862  in  agriculture.  The  money  raised  for 
the  mahitenance  of  the  pocr  in  1803  was  17,046/.  at  the 
rate  of  \2s.  9d.  in  the  pound  ;  and  the  amount  of  the 
assessments  under  the  piaperty  tax  for  1806  was 
378,814/. 

Several  vestiges  of  Roman  roads,  and  other  remains 
of  antiquity,  are  still  visible  in  this  county.  In  Cantre- 
bychan,  to  the  east  of  Caermarthen,  are  the  ruins  of 
Kastclh-Karrey.  It  was  once  a  large  fort,  and  is  situated 
on  a  steep  and  almost  inaccessible  mountain,  near  which, 
at  a  place  called  Kaio,  are  some  immense  caverns,  which 
are  conjectured  to  have  been  copper  mines  wrought  by 
the  Romans.  At  Kastelh-Karrcy  there  is  also  a  fountain 
which  ebbs  and  flows  twice  in  24  hours.  In  tie  neigh- 
bourhood, at  a  place  called  Pont-y-Polion,  were  found 
two  sepulchral  stone  monuments  with  incriptions.  One 
of  these  lay  flat  on  the  ground,  and  was  placed  across  a 
gutter  ;  the  other,  which  seems  to  be  of  a  later  date,  is 
about  a  yard  high,  and  is  placed  on  one  end.  In  the 
parish  of  Llan  Newydh,  or  Llanegwad,  a  rude  stone  pil- 
lar, about  six  feet  high  and  one  and  a  half  feet  broad,  is 
erected  near  the  highway,  with  the  inscription  Severi>d7ii 
^filii  Severi.  There  are  also  several  other  pillars  of  tiiis 
kind  in  different  parts  of  the  country,  with  Roman  in- 
scriptions. In  the  parish  of  Trelech,  about  8  or  9  miles 
north  of  Caermarthen,  there  is  a  barrow  called  Krig  y 
Dyrn,  consisting  of  a  large  heap  of  stones  about  1 8  feet 
high,  150  feet  in  circuit,  and  covered  with  turf.  It  lises 
with  a  gradual  ascent  from  the  circumference  to  the  cen- 
tre. It  is  hollow  on  the  top,  upon  which  thei-e  is  a  rude 
flat  stone  of  an  oval  form,  about  9  feet  long,  5  feet  broad, 
and  one  foot  thick.  This  stone  covers  a  kind  of  stone 
chest,  consisting  of  six  other  stones. 

A  considerable  quantity  of  silver  coins  of  several  Ro- 
man emperors  were  discovered  about  tne  beginning  of 
the  17th  century,  at  Kilmaen  Lhwyd,  and  in  the  neigh- 
bourhood of  a  place  called  Bronvskawen,  is  a  large  camp 
named  y  Gaer.  It  is  of  an  oval  form,  and  about  300 
yards  in  circumference.  The  rampart  or  bank  near  the 
entrance,  is  about  three  yards  high,  but  in  other  parts 
generally  much  lower.  There  is  a  barrow  on  each  side 
of  the  camp.  The  smallest  one  is  near  it,  and  the  other 
at  the  distance  of  300  yards,  and  both  of  thein  are  hollow 
at  the  top.  In  the  entrance  to  the  camp,  which  is  four 
yards  wide,  and  near  the  surface,  two  rude  leaden  boxes 
were  discovered  in  1292.  They  contained  200  Roman 
silver  coins,  several  of  which  were  very  ancient.  See 
Descrifilion  of  England  and  ll'u/cs,  vol.  i.  p.  )78  ;  Evan's 
7'our  thrmtgh  South  JFci/cs  ;  Barber's  Tou7-  through  South 
Ji'alrs  ;  and  Malkin's  Sceiie7-ij,  jlntiguiiics,  and  Biogra- 
/i/iy  of  South  Tl'alcs.     (a-) 

CAERNARVON,*  the  Segontium  of  Antoninus,  and 
the  Cacr-Scmt  of  the  Britons,  is  the  principal  town  of 
Caernarvonshire,  one  of  the  counties  of  North  Wales. 
This  town  is  pleasantly  situated  op])osite  to  the  isle  of 
Anglesea  ;  having  on  one  side  the  arm  of  the  sea  called 
the  straits  of  Menai,  on  another  the  estuary  of  the  Seiont, 
where  it  receives  the  tide  from  the  fornur  ;  on  a  third 
side,  and  on  part  of  the  fourth,  it  has  a  creek  of  the 
Menai ;  and  the  remainder,  according  to  I'ennant,  has 
the  ajipcarance  of  having  the  insulation  completed  by 
art.  At  a  little  distance  from  the  town,  and  about  a 
quarter  of  a  mile  from  the  Menai,  is  the  ancient  Segon- 
tium, which  covers  an  oblong  space  of  about  six  acres. 


•  Cacr  ar  Fon,  signifies  the  strong  hold  opposite  to  Aiiglesea. 
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and  is  placed  on  tlic  summit  of  a  risiiii^  liill  sio|)iii(;-  in 
every  direction.  Tlicre  me  vestiges  of  walls  in  several 
parts,  and  in  one  place  is  the  remains  of  a  building;  made 
with  tiles,  and  plaslei'ed  with  hard  and  smcjoth  mor- 
tar. A  public  road  passes  tin'ongh  the  middle  of  this 
station. 

The  present  town  Was  fiuilt  by  Kdward,  after  he  con- 
quered the  countiy  in  \2Hi.  It  was  linished  in  one  year, 
and  the  fortifications  and  castle  were  completed  before 
1281'.  'I'lie  walls  and  tiie  exterior  of  the  castle  are  at 
present  exactly  the  same  as  they  were  in  the  time  of 
Edward.  The  walls  have  a  number  of  round  towers, 
and  two  princi|)al  gates,  one  of  wliich  faces  the  east,  and 
tlic  other  the  west.  The  entrance  to  the  castle  is  beneath 
a  massy  tower  ;  and  over  tlic  j^ale-way,  wliich  had  lour 
portcu Hisses,  is  placed  the  statue  of  Edward  in  a  mena- 
cing attitude,  with  a  half  drawn  sword  in  his  hand.  Tiie 
castle  occupies  an  oblong  space  of  three  acres.  All  the 
towers  are  cillier  pentagonal,  hexagonal,  or  octagonal, 
and  two  of  them  are  much  more  lofty  than  the  rest.  The 
eagle  tower,  which  derives  its  name  from  the  iigiu'e  ol 
that  bird  placed  upon  its  top,  is  singvdarly  beautiful.  Its 
walls  are  nine  feet  nine  inches  thick,  and  three  slender 
angular  turrets  issue  from  the  top  of  it.  The  walls  of 
the  fortress  are  seven  feet  nine  inches  thick,  and  have 
witlun  tiieir  thickness  a  very  convenient  gallery,  with 
narrow  openings  for  the  discharge  of  arrows.  In  a  little 
dark  room  on  the  eagle  tower,  which  is  about  12  feet  by 
8,  Queen  Eleanor  l)rought  forth  the  first  Prince  of  Wales 
of  the  English  line. 

The  town  of  Caernarvon,  which  is  neat  and  regular, 
was  formerly  included  witlun  its  present  walls,  but  the 
suburbs  are  now  larger  than  the  town.  The  houses  arc 
well  built,  and  the  streets,  whicii  though  narrow  and 
confined,  are  clean,  and  are  all  at  right  angles,  corres- 
ponding with  the  gates.  The  hot  and  cold  baths,  built 
by  the  late  Earl  of  Uxbridgc,  have  increased  the  num- 
ber of  gay  invalids  who  visit  this  place  in  the  summer 
season.  Along  the  banks  of  the  Menai,  and  without  the 
walls,  there  is  a  delightful  promenade,  which  commands 
a  fine  view,  and  extends  from  the  quay  to  the  north  end 
of  tlie  walls.  The  church  of  Caernarvon,  which  is  situ- 
ated about  half  a  mile  to  the  south  east  of  the  town,  is 
in  the  parish  of  Llan-Beblic.  The  chapel  of  ease  stands 
in  the  north  west  corner  of  the  town,  and  the  service  is 
always  performed  there  in  English,  while  at  Llan-Beblic 
it  is  performed  in  Welsh.  The  business  of  the  county 
is  transactetl  in  the  room  over  the  eastern  gateway,  which 
was  formerly  used  as  a  custom-house,  for  which  a  build- 
ing has  been  erected  within  the  walls.  There  is  also  at 
Caernarvon  an  extensive  bowling  green. 

At  a  small  distance  from  Caernarvon  castle,  near  the 
steep  bank  of  the  Seiont,  is  a  Roman  fort.  The  walls, 
which  are  pretty  entire  on  two  sides,  are  10  feet  8  inches 
high,  and  6  feet  thick  ;  one  of  them  is  74  yards  long, 
and  the  other  64.  Along  the  walls  arc  three  parallel 
lines  of  ro\nid  holes,  not  three  inches  in  diameter,  and 
nicely  plastered  within.  There  are  in  tlic  end  of  the  wall 
similar  holes,  wiiich  appear  to  run  through  it  length- 
wise. The  foundation  of  a  tower  appears  near  the  cor- 
ner of  one  of  the  walls.  "  This  very  curious  piece  of 
antiquity,"  says  Mr  Pennant,  "  is  at  present  most  shame- 
fully disfigured  by  walls  and  other  buildings,  insomuch, 
that  1  fear  my  description  will  in  a  manner  become  un- 
intelligible." 

Though  Caernarvon  has  no  manufactory,  yet  it  carries 
on  a  tolerable  trade  witli  London,  Bristol,  Liverpool,  and 


Ireland.  Vessels  of  near  seven  hundred  tons  can  ride  in 
safely  in  the  l^ihour,  hut  the  entrance  to  the  ]>orl  is  beset 
with  extensive  sand  bunks.  'I'hc  articles  imported, 
which  arc  considerably  less  than  the  exports,  consist 
chielly  of  Irish  cloth,  line  wool,  hides,  tallow,  and  gro- 
ceries. Slates,  to  the  annual  amouiit  of  50,000/.,  arc 
exported  to  London,  Bristol,  and  Liverpool.  Copper 
ore  from  Llaiiberis,  and  tlie  Paris  mount,  is  shipped  to 
Swansea ;  and  fiaiinel  webs,  stockings,  and  an  ochre 
found  in  Aiiglesea,  are  exported  to  America  and  the- 
West  Indies.  Number  of  houses  609.  Population  3626  ; 
of  whom  400  were  returned  as  employed  in  trade  and 
nianufiictures.  See  particularly  Pennant's  Tour  through 
IValcay  Lond.  1810,  vol.  ii.  p.  403;  and  Evan's  Tour 
t/irougli  South   IVales.      (,«.) 

CAERNARVONSHIRE,  one  of  the  counties  of 
North  Wales,  is  bounded  by  the  sea  on  all  sides  except 
the  east,  where  it  borders  upon  Denbighshire,  and  a 
small  part  of  the  south,  where  it  is  in  contact  with  the 
county  of  Merioneth.  This  county  is  the  most  moun- 
tainous in  Wales,  and  exhibits  all  the  sublimity  and 
rugged  grandeur  whicli  is  peculiar  to  Alpine  regions. 
The  celebrated  mountain  of  Snowdon,  and  a  number  of 
subordinate  hills,  with  their  craggy  summits,  deep  dells, 
moors,  chasms,  and  lakes,  occupy  the  central  part  of 
the  county,  and  are  connected  with  another  chain  of 
hills,  which  extend  across  the  county  in  a  north  west 
direction,  from  Aberconway  to  the  sea  at  Aberdaron. 
The  mountains  between  Caernarvon  and  Conway  appear 
from  the  shore  of  Anglesea  to  rise  in  three  different 
ranges.  The  lower  valleysand  the  bases  of  these  moun- 
tains are  generally  temperate  and  fertile.  The  second 
range  aff'ords  pasturage  and  fuel,  while  the  highest  range 
is  destitute  of  vegetation,  and  is  covered  with  snow  dur- 
ing a  great  part  of  the  year.  The  vale  of  Conway,  which 
terminates  at  the  town  of  Aberconway,  extends  about 
twenty  miles.  It  gradually  widens  to  about  a  mile  in 
breadth,  and  its  beauty  increases  particularly  in  the 
neighbourhood  of  Llanrwst,  where  it  is  foiTned  into  the 
finest  meadows.  The  declivities  of  the  hills  are  well 
cultivated,  and  the  eastern  side  of  the  valley,  which  is  in 
Denbighshire,  consists  of  low  and  broken  hills,  varie- 
gated with  corn  fields,  grass,  and  pasturage. 

The  principal  rivers  of  this  county  are  the  Conway 
and  the  Seiont.  The  Conway  has  its  source  in  a  lake,  at 
the  point  where  the  counties  of  Caernarvon,  Denbigh, 
and  Merioneth  meet.  It  runs  in  a  northern  direction, 
skirting  the  east  side  of  the  county,  and  after  a  course  of 
24  miles  it  empties  itself  into  the  Irish  sea.  It  is  naviga- 
ble for  about  12  miles  from  its  mouth.  The  Seiont 
springs  from  a  lake  called  Llynpris,  among  the  hills 
about  Snowdon,  and  running  westward,  discharges  itself 
into  the  Menai  Straits  at  Caernarvon. 

The  air  of  this  county  is  cold  and  piercing.  The  ex- 
tremities of  the  county  near  the  sea  are,  however,  fertile 
and  populous,  and  yield  fine  barley  in  abundance.  Be- 
tween the  hills  there  are  many  fruitful  and  pleasant  val- 
lies,  which  form  a  fine  contrast  with  the  dreary  wastes 
which  surround  them.  All  the  mountains  of  Caernar- 
vonshire, and  some  of  the  low  grounds  on  the  westeni 
side,  are  commons.  Sheep  are  pastured  on  tlie  moun- 
tains, and  black  cattle  on  the  lower  ground.s  ;  and  it  is 
an  annual  custom  among  the  farmers  to  fix  the  number 
of  sheep  which  each  shall  send  to  the  mountains.  Tliis 
privilege  is  sometimes  sold  by  individuals  for  4d.  a  head 
from  May  till  Michaelmas.  "The  sheep,"  says  Mr 
Pennant,  "  which  during  summer  keep  very  high  in  the 
O  2 


108 


C  AERNAKVONSHIRE. 


mountains,  are  t'oliuwed  by  their  owners  with  their  fami- 
lies, who  reside  in  that  season  in  hafodtUt^  or  summer 
dairy-houses,  as  the  farmers  in  the  Swiss  Alps  do  in  their 
serines.  These  houses  consist  of  a  long  low  room,  with 
a  hole  at  one  end  to  let  out  the  smoke  from  the  fire, 
which  is  made  beneath.  Their  furniture  is  very  simple  ; 
stones  are  the  substitutes  of  stools,  and  the  beds  are  of 
hay,  ranged  along  the  sides.  They  manufacture  their 
own  clothes,  and  dye  them  with  the  lichen  om/i/tahides, 
and  p.arietimis,  collected  from  the  rocks.  During  sum- 
mer, the  men  pass  their  time  either  in  harvest  work,  or 
intending  their  herds;  the  women  in  milking,  or  in 
making  butter  and  cheese."  The  preceding  account, 
which  must  have  been  true  in  the  time  of  Pennant,  is 
contradicted  by  Mr  Kay  in  his  Ge?!eral  View  of  the  ~4gri- 
culture  of  JVorth  Wales.  He  denies  that  the  families 
live  in  the  mountams.  The  wethers,  according  to  him, 
are  only  sent  up,  and  the  ewes  with  their  Iambs  are  kept 
in  the  low  grounds.  When  the  lambs  are  weaned,  the 
ewes  are  milked  about  two  months,  and  the  milk  being 
mixed  with  that  of  the  cows,  is  employed  in  making 
cheese.  From  the  hundred  of  Llyn,  which  is  in  general 
flat,  and  interspersed  with  insulated  rocky  hills,  oats, 
barley,  butter,  and  cheese,  are  exported,  and  about  three 
thousand  black  cattle  were  annually  sold. 

The  immense  extent  of  land  between  the  counties  of 
Caernarvon  and  Merioneth,  called  the  Traeth  Mawr, 
consisting  of  about  3500  acres,  and  forming  the  bottom 
of  the  Bay  of  Cardigan,  was  granted  by  the  crown  in 
1807  to  William  Madocks,  Esq.  for  the  purpose  of  re- 
covering it  from  the  sea.  This  enterprising  gentleman 
had,  in  August  1809,  completed  1000  yards  of  an  em- 
bankment, composed  of  rock  and  soil,  and  about  12 
yards  broad  at  the  top.  It  is  prevented  from  sinking  in 
the  sand  by  a  thick  kind  of  matting  made  with  rushes,  and 
secured  by  stakes.  The  water,  which  flows  from  the 
mountains  about  Snowdon,  is  to  be  discharged  by  means 
of  five  flood-gates,  each  fifteen  feet  high.* 

The  rocks,  which  compose  the  higher  part  of  the 
chain  that  extends  from  Aberconway  to  the  sea  at  Aber- 
daron,  are  chiefly  porphyry,  granite,  and  granitel  of 
Kirwan.  The  lower  rocks  are  principally  hornblende, 
Schiller  spar,  loadstone,  mica  slate,  clay  slate,  mixtures 
of  quartz,  feldspar,  and  mica,  with  clay  slate  in  all  its 
varieties.  On  the  west  side  of  this  range  arc  a  number 
of  basaltic  columns,  on  a  bed  of  hornstone  or  chert,  and 
in  the  fissures  are  found  cubic  pyrites,  and  various  other 
minerals.  At  Nant-Francon  are  the  slate  quarries  of 
Lord  Penrhyn,  who  has  constructed  admirable  railways, 
and  effected  a  number  of  valuable  improvements.  By 
means  of  an  inclined  plane,  and  a  proper  apparatus  on 
the  top  of  an  eminence,  about  20  sledges  arc  drawn  up 
and  let  down  at  once,  and  when  they  reach  the  level,  two 
horses  are  sufliciently  able  to  draw  them  to  the  adjoin- 
ing quay  on  the  Menai,  called  Port  Penrhyn.  This  rail- 
way cost  170,000/.,  and  the  real  profits  of  the  slate  quar- 
ries, to  which  it  is  attached,  amounts  to  about  15,000/. 
per  annum.  Above  35,000/.  worth  of  slates  are  annually 
exported  from  the  county.  A  little  to  the  eastward  of 
PwUhcly,  there  is  a  vein  of  yellow  ochi-e  ;  near  Penrhyn 
also  there  is  found  a  blackish  heavy  hard  stone,  which  is 
used  instead  of  brass  for  supporting  the  pivots  and  gud- 
geons of  light  machinery  ;  and  towards  Uardseye  sound 
is  found  a  beautiful  red  stone,  which  will  bear  a  fine  po- 


lish. Near  Cwm  Idwal,  there  is  a  quarry  celebrated  for 
excellent  hones,  of  which  great  quantities  are  annually 
sent  to  London.  Some  lead  mines  have  been  discovered 
near  Gwedir  ;  and  in  the  promontory  of  Penrhyn  du,  one 
of  the  points  of  the  Tudwals  bay,  there  have  been  several 
adventures  for  lead  ore.  Many^  attempts  have  been  made 
to  drain  the  mines  by  an  engine,  but  the  expcnce  has 
always  been  too  great.  Copper  mines  have  been  wrouglit 
in  various  parts  of  the  Snowdon  mountains,  but  particu- 
larly in  the  nei.jiibourhood  of  Llanberis.  About  200 
yards  above  the  Lake  Ffynnonlas  arc  the  copper  mines  of 
Sir  Robert  Williams,  Bart.,  the  produce  of  which  is 
carried  in  bags  for  nearly  a  mile  on  the  backs  of  men, 
and  over  one  of  the  highest  ridges  of  Snowdon,  till  it  is 
brought  to  a  road  accessible  to  sledges.  At  Drws  y  Coed 
there  were  some  years  ago  considerable  adventures  for 
copper  of  the  pyritous  kind,  and  thin  laminae  of  the  na- 
tive metal  were  sometimes  found  in  the  rocks. 

The  principal  mountains  in  this  county  are  Snowdonf 
and  Penmaen-Maur.  The  height  of  Snowdon,  above  the 
level  of  the  sea,  at  Caernarvon  bay,  is  generally  estimated 
at  3567  or  3600  feet.  About  6^  mik-s  to  the  W.S.W. 
from  Aberconway,  the  tremendous  promontory  of  Pen- 
maen-Maur rises  to  the  height  of  nearly  1550  feet.  Upon 
a  ledge  of  this  rock  a  good  but  terrific  road,  defended  by 
a  stone  wall  about  five  feet  high,  winds  round  the  moun- 
tain. The  great  Irish  road,  however,  now  passes  through 
Capel  Cerrig.  On  the  top  of  Penmaen-Maur  there  arc 
distinct  remains  of  a  fortification,  which  has  been  fully 
described  by  the  Editor  of  Camden,  and  more  recently 
by  Mr  Pennant. 

The  lake  called  Llyn  y  Dywarchen,  oi'  the  Lake  of 
the  Sod,  has  been  celebrated,  by  Gyraldus,  for  its  float- 
ing island.  This  island  is  of  an  irregular  form,  and 
about  nine  yards  long.  It  is  frequently  moved  by  the 
wind ;  and  when  driven  to  the  shore,  cattle  are  often 
surprised  upon  it,  and  carried  into  the  lake.  In  the 
.winter  of  1674,  a  pestilential  vapour,  like  a  w'cak  blue 
flame,  continued  to  rise,  for  a  fortnight  or  three  weeks, 
out  of  a  marshy  sandy  tract  called  Morfa  Bychan,  and 
crossed  over  a  channel  of  eight  m.iles  to  Harlech  in 
Pembrokeshire.  It  set  fire  on  that  side  to  16  ricks  of 
hay  and  two  barns,  and  infected  the  grass  in  such  a 
manner,  that  numbers  of  cattle,  horses,  sheep,  and 
goats,  died.t 

Considei-able  quantities  of  fish,  but  particularly  her- 
rings, are  caught  on  the  shores  of  this  county,  and  lob- 
sters and  oysters  are  found  in  great  abundance.  Large 
pearls  arc  found  in  black  muscles,  which  are  nunicrous 
in  the  river  Conway. 

On  the  coast  of  Caernarvon  are  two  islands,  called 
St  Tudwal,  which  are  inhabited  only  by  sheep,  rabbits, 
and  puflins.  The  island  of  Bardseye,  which  lies  about 
three  leagues  to  the  west  of  Aberdaron,  is  about  two 
miles  in  circumference,  and  was  once  famous  for  its  con- 
vent, which  was  the  resort  of  numerous  monks. 

This  county  is  about  45  miles  long,  1 3  broad,  and 
150  in  circuit.  It  contains  about  310,000  acres,  of 
which  160,000  are  in  a  state  of  cultivation,  or  pasturage, 
while  100,000  arc  unfit  for  culture.  It  contains  8304 
inhabited  houses,  and  41,521  inhabitants;  19,586  males, 
and  21,935  females,  of  whom  4234  were  returned  as 
employed  in  trades,  and  1 2, 8u8  in  agriculture.  It  con- 
tains one  city,  viz.  Bangor,  the  county  town  Caernarvon, 


•  A  full  account  of  this  plan  will  be  found  in  a  Note  by  the  Editor  of  Pennant's  Tovrs  in  WaUt,  vol 
f  Sec  llieailic'e  Snowdon,  I'lr  a  full  account  of  lliia  celebr  ' "  ' '-'"" 

♦  Sec  Camden,  vol.  ii.  p.  788  j  Phil.  Trans.  No.  288.  p.  49;  or 


.p.  364.    Loml   1810. 
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fScc  llieailic'e  Snowdon,  for  a  full  account  of  lliia  celebrated  mountain. 

k  S(.c  <:iim<1.-n.  rni  ii  n  78H .  Ph;i  '/•,/,«.  N,.  OHfl  ..  AO .  ^,  HuUoh's  Abridgement,  vol.  jii.  p,  6X8 ;  and  I'tnnsint's  Tout,  vol.  ii.  p.  372. 
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10  hiindrt'ds,  5  market-towns,  ami  71  parishes.  'I'lif 
aiiiouiil  of  the  asscssmfiUb,  under  the  piopeily-tax  Tor 
180C,  wus  I31,80U/.  aiul  the  money  raised  for  the  poor 
in  1803,  was  9137/.  bciii^  at  the  rale  ol  4».  u^rf.  in  the 
pound.  See  JJescritition  of  Kni^landand  It'a/ea,  \<A.  i. 
p.  l'.)7;  Peniranl's  7'our«,  vol.  ii.  p.  '2'JJ,  Uc;  Kay's 
f'jfw  of  t/ie  Jtcrirulturc  of  JVort/i  IVatia ;  I". van's  7 our 
(hruugh  .Yorl/i  ll'a/is  ;  J  Sktlcfi  of  llic  IIintury  uf  Carr- 
narvonii.'iirc ;  Aikin's  Joiirnut  of  a  Tour  ihroui^li  A'orlh 
Wale.i,  and  j1  Tour  in  tVales,  and  through  several  of  the 
Counlict  of  England,  iAC.'in  1805;  in  Fiiillip's  Collection 
of  Voijagi-s,  S'.c.  vol.iv.  p.  1  19,  Sec.     (jr) 

CALCRVVKNT,  the  i'^tnta  Silurum  of  t!ic  Romans. 
The  ancient  fortress,  for  which  alone  it  is  deserving  of 
notice,  is  of  an  obloni^  form,  rounded  at  the  angles,  and 
is  505  yards  lont;  by  390.  Each  corner  corrcsjwnds 
with  the  cardinal  points;  and  at  the  south-west  side 
there  are  thiee  pentagonal  bastions.  The  rampart, 
which  is  nearly  a  mile  in  circuit,  may  still  be  traced, 
and  it  is  surrounded  in  most  places  by  a  deep  fosse. 
About  50  years  ago,  a  curious  tesselated  ])avemcnt  was 
discovered.  It  is  21  feet  long,  and  18  l>road,  and  has  a 
border  of  varietjated  stones.  Columns  and  coins  are 
frequently  found,  when  tlic  ground  is  turned  up  by  the 
plough.  Number  of  houses,  55.  Population,  329.  Sec 
Evan's  Tour  through  South  IVales ;  IJarber's  Tour 
through  South  IVaks  ;  and  Coxc's  Tour  in  Monmouth- 
shire.    {ir) 

C  AERWYS,  the  name  of  a  small  town  of  Flintshire, 
which  is  mouldering  away  with  age.  It  stands  on  a 
rising  ground,  and  consists  of  four  spacious  streets, 
crossing  each  other  at  right  angles,  and  corresponding 
to  the  points  of  the  compass.  Several  Roman  copjjer 
coins  have  been  found  licre  ;  and  a  stone,  four  feet  six 
inches  high,  and  tln-ee  inches  broad,  was  discovered  in 
an  upright  position,  with  the  inscription — Ilic  jacit  mu- 
lierbo  -  -  -  -  obiit.  Tnis  curious  relic,  which  was  used 
as  a  gate-post,  has  been  lately  removed  to  the  garden  at 
Downing. — Multitudes  of  lunmli  are  scattered  over  the 
neighbourhood ;  and  Pennant  seems  to  tliink  that  the 
preceding  inscription  refers  to  a  heroine,  who  fell  in  t!ie 
field  of  battle.  The  derivation  of  Cacrrjus,  from  Cacr, 
a  city,  and  Givs,  a  summons,  shews  that  it  was  once  a 
seat  of  judicature  for  this  part  of  Wales.  It  had  its 
town-hall  and  its  jail,  and  continued  to  be  the  place  of 
judicature  till  the  middle  of  the  17th  century,  when  the 
courts  were  removed  to  Flint.  Caerwys  is  famous  for 
its  eisteddfod,  or  session  of  bards  and  minstrels,  which 
was  held  here  for  many  centuries.  A  silver  harp  was 
annually  given  to  the  best  bard  or  musician,  but  this 
custom  was  discontinued  after  the  eisteddfod  of  1568, 
held  by  a  commission  from  Queen  Elizabeth.  In  1798, 
this  custom  was  resumed,  but  we  do  not  know  if  it  has 
been  continued.  Caerwys  had  formerly  the  most  consi- 
derable fairs  in  the  county  for  cattle,  sheep,  and  horses  ; 
but  these  have  almost  entirely  failed,  since  the  increase 
of  Holywell.  Number  of  houses,  138.  Population,  773. 
See  Aikin's  Tour  in  Wales;  Evan's  Cambrian  Itinerary; 
Pennant's  Tourn,  vol.  ii.  p.  77^105,  where  a  complete 
account  of  the  Eisteddfod  will  be  found;  and  Powel's 
History  of  Wales,     (sr) 

CjESALPINIA,  a  genus  of  plants  of  the   class  De- 
eandria,  and  order  Monogynia.     Sec  Botany,  p.  203. 

Cjt^SALPlNUS.     See  Hisioryof  Anatomy,  vol.  i.  p. 
724. 

CiESAR,  Caivs  Jvmus,  the   first  Roman  emperor, 
is  one  of  the  most  extraordinary  chaiacters  that  have 


appeared  in  the  history  of  the  world.  Caesar  was  born 
of  an  illustiious  family,  though  his  inmiediate  ancestors 
had  been  but  lilll<-  distinguished.  The  Julian  family  I:  id 
claim  to  high  anli'|uily  ;  and  the  refined  flatterers,  who 
were  patronized  by  the  liberality  of  Augustus,  have  con- 
secrated these  |)retensioiis  by  the  elegant  productions  of 
their  genius,  andluught  us  to  consjilei-  the  Julia.'i  family 
as  lineally  descended  from  the  son  of  /ICneas. 
Julius,  a  magiio  dcmiBBum  nonicn  Julo.     Vine. 

We  know  little  of  the  parents  of  Caesar ;  all  that  we 
know  respecting  his  fatiier  is,  tliat  he  dropt  down  dead 
one  morning  when  he  was  putting  on  his  st'.ocs ;  and  of 
his  mother  Aurelia,  it  is  said,  that  she  was  a  matron  of 
noble  family,  and  great  propriety  of  manners ;  and  that 
sne  bestowed  the  utmost  attention  on  the  education  of 
her  son.  The  youth  of  Caesar  seemed,  to  ordinaiy  ob- 
servers, to  afford  no  indications  of  his  future  greatness; 
it  was  spent  in  turbulence,  profusion,  and  profligacy. 
He  was  notorious  for  the  most  unmanly  and  disgusting 
debauctiery  ;  and  all  the  splendouis  which  afterwards 
surrounded  his  name  and  his  family,  have  not  been  able 
to  screen  his  vices  from  the  lash  of  satire.  With  the 
habits  of  a  rake  and  a  coxcomb,  few  people  apprehend- 
ed any  danger  to  the  republic  from  his  exeilioiiS;  even 
Cicero,  after  he  began  to  entertain  some  suspicions  of 
his  intentions,  was  deceived  by  these  appearances,  and 
said,  tiiat  iie  couid  not  conceive  the  stale  had  any  thing 
to  fear  from  a  man  so  finical  in  his  dress;  and  so  much 
afraid  of  deranging  the  economy  of  ius  hair,  that  he 
scratched  liis  head  with  one  finger. 

He  had  given  early  proofs  of  aspiring  ambition ;  and 
his  connections  at  first  were  suci^,  as  to  promise  the 
attainment  of  his  object  wita  little  troubie.  Marius  was 
married  to  his  aunt;  and,  to  strengtiien  his  interest  with 
that  party,  he  himself  married  Cornciia,  the  daughter  of 
Cinna.  Through  the  influence  of  these  powerful  lead- 
ers, he  was  chosen  J-'lamen  Dialis,  or  priest  of  Jupiter, 
when  he  was  only  about  seventeen  years  of  age.  On 
the  ruin  of  this  jiaiiy,  Caesar  became  an  object  of  jea- 
lousy to  Sylla,  who  iiad  sufficient  penetration,  even  at 
that  early  period,  to  appreciate  his  char-;cler.  When 
those  around  the  dictator  represented  Caesar  as  too  in- 
significant to  excite  any  apprehci.sions,  he  replied,  with 
a  kind  of  prophetic  sagacity,  that  he  saw  many  Mariusee 
in  that  dissolute  youth.  Indeed,  he  gave  at  that  time  a 
proof  of  intrepidity,  unexampled  in  that  reign  of  terror; 
he  had  the  boldness  to  resist  the  command  of  Sylla  to 
divorce  his  wife,  by  means  of  whom  he  was  so  closely 
connected  with  the  opposite  faction ;  and  chose  to  go 
into  a  voluntary  exile,  rather  than  purchase  security  by 
a  disiionourable  sacrifice,  or  yield  obedience  to  a  tyrant's 
will. 

As  Caesar  seldom  did  any  thing  which  had  rot  a  ten- 
dency directly  or  indirectly  to  the  great  object  of  his 
life' — his  advancement  to  power, — it  is  probable,  that 
his  opposition  to  the  will  of  Sylla,  is  to  be  set  down  to 
the  score  of  his  ambition,  rather  than  ascribed  to  conju- 
gal fidelity.  He  married  Cornelia  for  political  pur- 
poses, by  breaking  his  engagements  with  another ;  and 
he  would  have  parted  with  her  wiih  the  sanie  facility, 
could  his  views  have  been  promoted  by  the  measure. 
But  ii  seems  to  have  been  his  wish  to  appear  as  a  mar- 
tyr to  the  cause  of  Marius,  wliich  had  always  been 
popular  with  tiie  multitude,  through  whose  means  he 
intended  to  climb  to  pov/er. 

Finding  it  expedient  to  leave  Rome,  which  was  at 
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that  time  eniirely  under  the  dominion  of  his  enemies,  he 
resolved  to  prosecute  tliose  studies,  for  which  lie  was 
so  eminently  qualified  by  nature,  and  which  were  ab- 
solutely necessary  for  every  one  who  wished  to  make  a 
figure  in  the  state.  In  that  age  of  Rome,  scarcely  any 
man  could  hope  for  influence,  imless  he  had  riches  to 
bribe  the  unprincipled,  or  eloquence  to  protect  the  de- 
fenceless. 13y  the  judicious  application  of  the  latter 
qualitv,  Cicero  had  raised  himself  to  the  highest  honours 
of  the  state;  but  Caesar,  who  looked  far  beyond  the  le- 
gitimate honours  which  satisfied  Cicero,  wished  to  com- 
bine in  his  own  person  every  qualification  which  could 
smooth  the  way  to  absolute  authority.  He  saw  that 
eloquence  was  necessary  to  give  eclat  to  wealth,  or  to 
justify  its  misapplication.  Crassus,  the  richest  man  in 
Rome,  never  had  been  respected,  because  he  was  known 
to  be  of  sordid  habits  and  mean  capacity  ;  and  though 
be  had  ambition  to  aspire  to  absolute  power,  and  money 
sufficient  to  have  bought  it,  yet,  as  he  wanted  abilities  to 
wield  such  a  cumbersome  and  dangerous  instrimient,  he 
never  became  an  object  of  jealousy  to  the  state.  Un- 
fortunately all  these  qualities  were  combined  in  Caesar: 
his  ambition  knew  no  bounds ;  his  wealth,  which  was 
considerable,  was  most  profusely  lavished  on  the  needy 
and  undeserving  ;  whilst  his  abilities  ranked  him  with 
the  first  characters  that  Rome  or  the  world  ever  pro- 
duced. 

To  improve  his  eloquence,  he  resolved  to  spend  the 
time  of  his  retreat  from  Rome,  under  Apollonius  Molo, 
a  celebrated  rhetorician  at  Rhodes,  who  had  also  been 
the  master  of  Cicero ;  and  who  thus  had  the  honour  of 
having  for  his  pupils  two  of  the  most  extraordinary  men 
who  have  figured  on  the  theatre  of  the  world.  On  his 
■way  to  Rhodes,  he  was  taken  by  pirates,  with  whom  he 
lived  upwards  of  a  month,  till  he  could  procure  money 
to  purchase  his  freedom.  During  this  interval  we  arc 
told  by  Plutarch,  that  he  lived  very  much  at  his  ease, 
engaging  in  all  the  exercises  and  diversions  of  the  pi- 
rates, delivering  orations  to  them,  and  calling  them 
brutes  and  barbarians,  when  they  did  not  appreciate  the 
merit  of  his  compositions.  He  also  threatened  to  cru- 
cify them  all,  as  soon  as  he  should  obtam  his  liberty  : 
the  pirates  laughed  at  these  threats,  and  considered  him 
as  a  pleasant  fellow  :  it  was  not  long,  however,  before 
he  had  an  opportunity  of  carrying  them  into  effect.  He 
manned  a  few  vessels  in  the  port  of  Miletus,  and  attack- 
ed the  pirates  whilst  they  were  lyuig  at  anchor  in  per- 
fect security.  He  took  the  greater  part  of  them  prison- 
ers, and  immediately  applied  to  Junius  Silanus,  pro- 
consul of  Bithynia,  for  an  order  for  their  execution; 
this  being  refused,  he  hastened  to  the  place  where  he 
had  left  them,  and  had  them  all  nailed  to  the  cross,  be- 
fore instructions  could  arrive  to  prevent  it. 

After  the  fears  excited  by  tlie  proscription  were  re- 
moved, and  the  vanquished  Marian  party  began  to  think 
of  again  lifting  its  head,  Caesar  was  earnestly  solicited 
by  his  fi'iends  to  return  to  Rome,  that  the  party  might 
be  supported  by  his  known  talents  and  intrepidity.  He 
began  liis  ])olitical  career  in  the  way  conunon  amongst 
young  patriots  at  Rome,  as  well  as  in  other  countries, 
by  professing  great  zeal  for  the  purity  of  the  adminis- 
tration, and  by  publicly  impeaching  some  persons  of 
great  inlluence,  and  higii  in  authority.  Though  he  was 
bafllcd  in  several  of  these  attempts,  he  did  not  fail  to  gain 


his  end,  by  thus  securing  the  admiration  and  confidence 
of  the  multitude.  His  purse  was  always  open  to  the 
indigent ;  his  eloquence  and  his  patronage  were  at  the 
service  of  the  most  profligate  :  his  only  object  was  to 
gain  devoted  partisans,  and  he  was  nowise  scrupulous 
about  the  means  employed  to  obtain  them.  He  soon 
had  a  proof  of  the  favour  of  the  people,  in  carrying  the 
office  of  tribune  of  the  soldiers,  in  opposition  to  a  power- 
ful competitor  ;  and,  shortly  after,  it  was  manifested  in 
a  more  decided  manner,  when  he  pronounced  the  fune- 
ral oration  of  Ms  aunt  Julia,  the  wife  of  Marius.  On 
this  occasion,  he  had  the  hardiness  to  produce  the 
images  of  Marius,  which  had  not  been  seen  during  the 
administration  of  Sylla  and  the  prevalence  of  his  party, 
as  all  of  the  Marian  faction  had  been  declared  to  be 
enemies  to  the  state.  A  great  clamour  was  raised 
against  Caesar  by  the  patrician  party,  whose  authority 
had  been  established  by  Sylla;  and  it  is  probable  that 
he  might  have  suffered  for  this  indiscretion,  had  he  not 
been  supported  by  the  unanimous  voice  of  the  people, 
whose  acclamations  and  avowed  admiration  showed  his 
enemies  that  it  would  be  in  vain  to  attempt  any  thing 
against  him. 

He  continued  to  cultivate  the  favour  of  the  people  by 
acts  of  unbounded  munificence  ;  and  those  who  had  be- 
gun to  apprehend  danger  from  his  designs,  now  dis- 
inissed  their  fears,  by  anticipating  the  total  ruin  of  his 
fortune.  His  expenditure  during  his  aedileship,  in  the 
exhibition  of  games  and  public  entertainments,  exceed- 
ed any  thing  that  had  been  seen  at  Rome  on  similar  oc- 
casions. He  produced  three  hundred  and  twenty  pair 
of  gladiators,  to  slaughter  each  other  for  public  amuse- 
ment ;  a  kind  of  entertainment  of  which  the  Roman  peo- 
ple were  distractedly  fond,  and  which  sufficiently  marks 
their  brutal  and  ferocious  character.*  In  the  midst  of 
these  popular  exhibitions,  he  ventured  to  give  a  still 
more  daring  and  decided  proof  of  his  contempt  for  the 
aristocratical  party,  than  any  which  he  had  hitherto  dis- 
played. He  caused  images  of  Marius  to  be  made  of  the 
most  costly  materials,  and  most  exquisite  workmanship, 
together  with  a  representation  of  his  victories  over  the 
Cimbri,  and  in  one  night  placed  them  in  the  capital. 
Nothing  could  exceed  the  public  astonishment,  when 
they  were  next  day  exhibited  to  view.  The  senate  was 
assembled  on  the  occasion  ;  and  Lutatius  Calulus,  one  of 
the  principal  men  of  Rome,  pu])licly  accused  Caesar  of 
a  design  against  the  state,  declaring,  that  no  longer 
content  with  sapping  the  foundation  of  the  common- 
wealth, he  now  attacked  it  by  open  force.  Hut  Ciesar's 
abilities,  profusion,  and  intrepidity,  had  secured  him  so 
many  friends,  even  in  the  senate,  that  he  was  publicly  ac- 
quitted. 

After  this  success,  he  ventured  to  measure  his  strength 
with  the  principal  men  of  Rome.  The  office  of  Potiti- 
fex  Maximus  falling  vacant  by  the  death  of  Metellus, 
Lutatius  Catulus,  prince  of  the  senate,  and  Scrvilius 
Isauricus,  aman  of  high  military  reputation,  under  whom 
Caisar  had  served  his  first  campaign,  declared  them- 
selves candidates.  Caesar,  thougli  greatly  inferior  both 
in  age  and  dignity,  ventured,  nevcrtiieless,  to  enter  the 
lists  with  these  powerful  competitors.  He  seems  to 
have  staked  his  prospects  and  his  influence  on  the  issue 
of  this  contest  ;  for  when  his  mother,  on  the  day  of  elec- 
tion, expressed  her  anxiety,  he  declared,  that  she  should 


•  Credo,  imo  scio  riiUum  bcHum  tant.im  cladem  vastitatcmque  generi  humsno  intiilissc,  quam  lios  ad  voluptatem  ludos. 
a'l  noil  uima  aliquis  raensis  Europe  stetit  viociiia  CBpitum  millibus,  aut  trecenis.    tapsius.  Saturn,  i.  12. 


Mentior 


C.ESVR. 


Ill 


that  day  cither  see  liiin  Wn^U  pni  st,  or  an  exile.  Never 
was  any  election  more  keenly  contested.  It  was  a  trial 
of  stieugth  between  the  patrician  and  popular  parties ; 
and  tlie  tiiuiiipii  of  Cxsar  was  so  complete,  as  scarcely 
to  leave  any  room  lor  contest  in  future  ;  for  on  lakinj^ 
the  suttraj^es,  he  had  more  votes  against  them  in  their 
own  tribes,  than  they  were  able  to  jjiocure  among  all  the 
other  cilizens.     Huvlon.iii  Can.  xiii 

The  same  year  in  whicli  CsKsar  obtained  the  jjriest- 
liood,  Catiline  |)launed  Ins  famous  conspiracy,  which  has 
been  so  al)ly  recorded  by  Salhisl  the  histoiian,  and  which 
procured  so  much  eclat  to  Cicero,  froiu  the  vigour 
which  he  manifested  in  its  suppression.  Caesar  was  not 
only  suspected,  but  puljlicly  accused,  of  being  privy  to 
this  conspiracy  ;  and  it  ])erhaps  would  be  difficult  to  de- 
fend him  from  the  charge;  he  had  probably  more  sense 
than  to  join  his  nourishing  fortunes  with  such  a  desperate 
adventurer  as  Catiline  ;  but  it  is  as  probable  that  he  would 
rejoice  in  any  connnotion,  perhaps  even  in  the  subver- 
sion of  the  stale,  as  this  would  afi'ord  a  proper  field  for 
the  exhibition  of  nis  talents,  .<nd  for  procuring  that  abs(j- 
lute  ascendency  at  whicii  he  uniformly  aimed.  Hii 
speech,  recommending  lenity  to  the  conspirators,  was  in- 
judicious, considering  inc  suspicions  whicli  were  attach- 
ed to  him,  and  had  nearly  been  attended  witii  fatal  conse- 
quences to  himself;  for  Cato's  speech  in  r)pposition  to 
the  sentiments  of  Cxsar,  and  in  which,  as  Plutarch  in- 
forms us,  he  expressed  his  suspicions  of  his  principles, 
had  produced  such  a  spii-il  of  enthusiasm  on  the  minds 
of  all  who  heard  it,  that  the  Roman  knights,  who  had  as- 
sembled as  a  voluntary  guard  around  tlie  person  of  Ci- 
cero, rushed  upon  Caesar  with  their  swords,  as  he  left 
the  senate-house,  and  looking  to  the  consul  for  a  nod  of 
approbation,  would  have  instantly  dispatched  him,  had 
Cicero  given  his  assent.  At  this  critical  moment,  Ci- 
cero interposing,  and  covering  him  with  his  gown,  res- 
cued him  from  his  dangerous  situation. 

Caesar  was  next,  in  the  regular  gradation  of  office,  ad- 
vanced to  tliC  prKtorship,  and  during  his  administration 
of  this  department,  the  connnonwealth  enjoyed  a  short 
respite  irom  his  intrigues.  A  disagreeable  occurrence, 
however,  happened  in  his  family,  which  seemed  to  give 
him  but  very  little  uneasiness.  Publius  Clodius,  a  young 
Patrician,  of  high  birth  and  ample  fortune,  but  of  the 
most  abandoned  and  profligate  character,  had  entertain- 
ed a  criminal  passion  for  Pompeia,  Caesar's  wife,  which 
she  did  not  discourage  ;  but  they  had  no  proper  oppor- 
tunity of  an  interview,  on  account  of  the  vigilance  of  Cae- 
sar's mother.  It  was  therefore  agreed,  that  Clodius 
should  be  introduced  in  woman's  clothes,  during  the  ce- 
lebration of  tlie  mysteries  of  the  Bona  Dea,  to  which  no 
male  creature  was  admitted.*  One  maid  only  was  in  the 
secret,  but  she  happening  to  be  out  of  the  way  when  Clo- 
dius entered,  he  was  discovered  by  his  voice,  and  with 
difficulty  escaped  from  the  fury  of  the  enraged  matrons. 
This  story  made  a  great  noise  at  the  time ;  but  Cxsar 
took  it  very  coolly  :  he  said,  that  he  did  not  believe  it ; 
but  he  nevertheless  divorced  Pompeia,  alleging  as  the 
reason,  not  her  guilt,  but  the  sacrcdness  of  his  honour, 
and  saying,  that  Cttsar's  wife  ought  not  even  to  be  sus- 
pected. The  truth  is,  he  Avas  anxious  to  conciliate  Clo- 
dius, who  was  the  most  popular  and  the  most  furious 
demagogue  that  ever  appeared  in  Rome,  and  whose  as- 
sistance he  saw  must  be  of  mfinitc  service  to  him. 


On  the  expiry  of  Ins  oflicc  as  praetor,  Cacsar  obtained 
his  first  military  command,  and  was  appointed,  by  lot, 
to  the  government  of  Lusitaniu,  comprehending  nearly 
the  modern  Portugal  and  Andalusia.  He  had  so  com- 
pletely invohcd  himself  by  his  boundless  profusion,  that 
his  creditors  iiilerfered,  and  jjrevented  his  departure. 
On  this  occasion,  Crassus  stood  forward  as  his  surety, 
for  considerably  more  than  a  million  of  our  money,  (Bia 
mil/lea  et  (juirigetiiiea.)  Caesar  made  a  joke  of  this  cir- 
cumstance, and  said  that  he  wanted  this  sum  to  be  worth 
just  nothing  at  all.  In  modern  times  no  man  could 
think  of  repairing  such  a  ruined  fortune  ;  yet  Cacsar  soor 
found  means  of  re])aying  the  sum,  and  of  undeitaking, 
at  his  own  expence,  the  most  magnificent  public  works 
that  ever  had  been  seen  at  Rome,  'i'his  is  easily  ac- 
counted for,  when  we  consider  that  extensive  provinces 
were  entirely  at  the  mercy  of  their  governors,  who  could 
make  whatever  exactions  they  pleased ;  and  though 
they  were  often  accused  of  peculation,  yet  it  was  never 
till  they  had  amassed  such  a  fortune  as  to  render  them 
formidable  ;  and,  in  general,  completely  to  screen  them 
from  punishment.  In  passing  the  Alps,  on  his  way  to 
Spain,  one  of  his  attendants,  jiointing  to  a  small  village, 
sai<l,  Jicre  too,  it  is  firobable,  there  arc  fiarties,  and  con- 
tests for  fioiucr.  To  which  Caesar  replied,  "  I  would 
rather  be  the  first  man  here,  than  the  second  man  in 
Rome." 

In  his  government  in  Spain  he  contrived  to  quarrel 
with  the  natives,  that  he  might  have  an  opportunity  of 
bringing  into  view  those  military  talents  which  he  pos- 
sessed in  such  an  eminent  degree ;  and  his  success  was 
such,  that  on  his  return  to  Rome  he  publicly  claimed  a 
triumph.  Unfortunately,  however,  he  had  two  objects 
in  view,  which  could  not  easily  be  reconciled  ;  he  solicit- 
ed at  the  same  time  a  triumph,  and  the  consulship :  to 
obtain  the  first  object,  it  was  necessary,  according  to 
immemorial  custom,  that  he  should  remain  without  the 
city,  till  the  sentence  of  the  senate  should  be  known ; 
and  there  had  been  instances  of  commanders  waiting  for 
months  in  that  situation,  in  hopes  of  being  able  to  enter 
the  city  in  triumph.  On  the  other  hand,  in  order  to  ob- 
tain the  consulship,  it  was  necessary  that  the  candidate 
should  be  within  the  city,  to  solicit  in  person  the  suffrages 
of  the  people.  Caesar  at  first  tried  to  get  this  law  dis- 
pensed with,  but  as  Cato  violently  opposed  the  innova- 
tion, he  resigned  his  pretensions  to  the  triumph,  that  he 
might  enjoy  the  more  substantial  honours  of  the  consul- 
ship. 

Caesar,  knowing  well  how  much  his  character  and  de- 
signs were  now  suspected,  had  recourse  to  an  expedient, 
which,  whilst  it  paved  the  way  for  him  to  the  honour 
whicli  he  desired,  sealed,  at  the  same  lime,  the  subver- 
sion of  the  commonwealth.  The  two  most  considerable 
men  in  Rome  at  that  time  were  Pompcy  and  Crassus  ; 
the  one  for  his  popularity  and  power,  the  other  for  his 
enormous  wealth  and  extensive  patronage,  which  gave 
him  great  influence  in  the  state.  Between  these  two, 
there  had  long  subsisted  such  a  jealousy  as  generally 
takes  place  between  persons  who  have  t^e  same  object 
in  view,  which  both  cannot  obtain.  Caesar  paid  court  to 
both  :  and  on  the  present  occasion,  he  showed  them  the 
advantage  of  union ;  convinced  them  that  they  might 
obtain  whatever  tliey  pleased,  by  joining  their  influence  ; 
but  that  certain  disappointment  would   be  the   conse- 
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quence  of  disagreement.  They  easily  perceived  the  jus- 
tice of  this  reasoning,  and  assuming  the  author  of  the 
measure  as  their  associate  in  their  scheme  of  appropriat- 
ing to  themselves  the  power  of  the  state,  they  entered 
into  that  famous  league,  commonly  known  by  the  name 
of  the  first  Triumvirate.  By  the  aid  of  two  such  power- 
ful friends,  Caesar  secured  his  election;  the  Patrician 
party,  however,  prevailed  so  far  as  to  get  another  popu- 
lar candidate  excluded,  and  to  introduce  Bibulus,  to 
whom  they  looked  as  a  check  on  Caesar.  Bibulus,  it 
appears,  was  a  worthy  character,  but  destitute  of  suffi- 
cient energy  to  contend  with  such  a  colleague  as  Caesar. 
He  stood  out,  however,  till  his  life  was  almost  in  danger 
from  popular  violence,  and  then  he  confined  himself  to 
his  house  ;  contenting  himself  with  publishing  edicts  in 
opposition  to  the  measures  of  his  colleague.  So  ineffi- 
cient, however,  were  all  his  measures,  that  it  was  a  com- 
mon joke  to  designate  the  period  of  his  consulship,  by 
saying,  Julio  et  CtSsare  consulibus. 

Caesar,  to  secure  stiil  farther  the  affections  of  the 
people,  proposed  and  carried  an  Agrarian  law,  by  which 
he  was  to  provide  for  twenty  thousand  poor  citizens. 
This  was  the  usual  way  in  which  factious  demagogues 
courted  popular  favour,  and  was  always  strenuously  op- 
posed by  the  senate.  Indeed,  no  plan  could  be  conceiv- 
ed more  injurious  to  the  state,  than  that  which  proposed 
a  premium  to  idleness.  It  was  not  the  law,  however, 
which  the  senate  opposed  so  much  on  the  present  occa- 
sion, as  the  influence  of  the  man  who  proposed  it.  "  It 
is  not  this  law  which  I  dread,"  said  Cato,  "  but  the  re- 
ward expected  for  obtahiing  it."  This  stern  senator, 
therefore,  resolved  to  brave  the  odium  of  the  people,  and 
to  oppose,  to  the  utmost,  themeasures  of  their  favourite. 
For  this  purpose  he  determined  to  avail  liiinself  of  his 
privilege  of  speaking  in  the  senate  without  interruption, 
that  so  he  might  exhaust  the  whole  time  of  the  sitting, 
and  prevent  them  from  coming  to  any  conclusion.  Caesar 
suspecting  his  design,  and  seeing  no  other  way  of  pre- 
venting it,  ordered  him  mto  custody.  This  was  a  very 
unguarded  measure,  and  he  soon  found  that  he  had  car- 
ried his  audacity  too  far :  for  the  whole  senate  rose  in  a 
tumuh,and  prepared  to  leave  the  house.  "  Whither  arc 
you  going  ?"  said  Caesar  to  Petrieius,  who  was  moving 
from  his  side.  "  I  go,"  said  he, "  into  confinement  with 
Cato  :  a  prison  with  him  is  preferable  to  a  place  in  the 
senate  with  you."  Caesar  had  counted  on  their  want  of 
decision;  and  was  disappointed  when  he  saw  the  spirit 
which  they  manifested  on  this  occasion.  Cato  perceiving 
his  embarrassment,  resolved  that  he  should  have  the  full 
odium  of  the  measure  ;  and  therefore  delivered  himself 
without  reluctance  into  the  hands  of  the  lictor.  Caesar 
soon  recovered  himself,  and  sent  a  tribune  of  liis  own 
paity,  with  secret  instructions  to  rescue  the  prisoner. 

But  the  most  odious  of  all  his  acts,  during  his  consul- 
ship, was  the  purpose  which  he  formed  of  ruining  Cice- 
ro, by  sccondijig  the  views  of  Clodius.  It  was  no  obsta- 
cle that  this  libcninc  had  been  accused  of  dishonouring 
his  bed;  he  was  anxious  to  destroy  the  influence  of  Ci- 
cero, who  hadjptiblicly  lamented  the  situation  of  the  com- 
monwealth, in  ijcing  subjected  to  a  cabal,  which  govern- 
ed by  violence  and  in  contempt  of  law.  Caesar  was  high- 
ly offended,  and  resolved  to  get  rid  of  a  person  who  was 
so  capable  of  counteracting  his  views.  Clodius  had  long 
been  labouring  to  accomplish  the  destruction  of  the  same 
illustrious  person ;  and  was  at  that  time  endeavouring  to 
get  hin\self  adopted  into  a  plebeian  family,  that  so  he 
might  be  qualified  to  be  elected  tribune  of  the  people. 


He  knew,  that  if  he  could  accomplish  this  object,  he 
would  be  able  to  carry  whatever  measure  he  pleased. 
There  were,  however,  considerable  obstacles  in  the  way, 
and  Clo.dius  could  not  obtain  the  ratification  of  his  adop- 
tion in  the  assembly  of  the  Curia  ;  but  this  act  of  ratifi- 
cation was  passed  on  the  very  day  on  which  Caesar 
took  offence  at  Cicero.  The  issue  is  well  known :  this 
father  of  Roman  eloquence,  and  not  long  before  the 
preserver  of  the  state,  was  sacrificed  to  the  hatred  and 
ambition  of  two  unprincipled  individuals,  and  forced  to 
retire,  for  a  time,  from  a  country  no  longer  worthy  of  his 
virtues. 

With  these  transactions,  Cxsar's  consulate  drew  to  a 
close.  He  ratified  his  treaty  withPompey,  by  giving  him 
his  daughter  Julia  in  marriage  ;  he  gratified  the  vanity 
and  avarice  of  Crassus,  by  entrusting  liim  with  a  lucra- 
tive commission ;  and  in  one  way  or  other  he  tied  up  the 
hands  of  every  man  who  had  power  to  hurt  him.  He 
himself  married  the  daughter  of  Piso,  who  was  next  year 
to  succeed  to  the  consulship,  and  by  this  alliance  secured 
him  in  his  interest.  On  hearing  of  these  political  mar- 
riages, Cato  exclaimed,  "  Provinces  and  kingdoms  are 
made  the  dowries  of  women  ;  and  the  empire  itself  an 
appendage  of  female  prostitution." 

Though  Caesar  had  advanced  so  far  and  so  successful- 
ly, much  yet  remained  to  be  done,  before  he  could  openly 
sieze  the  government  of  the  state.  The  power  and  po- 
pularity of  Pompcy  were  still  enormous  ;  and  Caesar  saw 
that  nothing  couid  be  effected  without  a  strong  military 
force.  Such  a  force,  however,  could  not  be  maintained 
within  Italy  ;  for  the  senate,  with  a  well-grounded  jea- 
lousy, had  prohibited  any  military  station  within  that 
country.  Caesar  therefore  cast  his  eye  on  Cisalpine  Gaul, 
which  he  saw  would  answer  all  his  purposes,  from  its 
vicinity  to  Rome.  The  tribune  Vatinius,  accordingly, 
who  was  completely  devoted  to  the  interests  of  Cxsar, 
upon  a  report  that  the  Helvetii  were  likely  to  cause 
some  disturbance  on  the  frontiers  of  Gaul,  moved  the 
people,  that,  by  virtue  of  their  supreme  power,  they 
should  nominate  Caesar  as  Proconsul  of  Cisalpine  Gaul 
and  Illyricum,  for  five  years,  with  an  army  of  three  le- 
gions. This  was  contrary  to  all  law ;  the  allotment  of 
the  provinces  had  always  remained  witii  the  senate,  and 
no  appointment  was  made  for  more  than  one  year;  un- 
less it  was  renewed  at  the  end  of  that  term,  it  virtually 
expired.  This,  however,  did  not  prevent  the  people  from 
granting  this  illegal  appointment  to  Caesar.  The  sena- 
torian  party  were  greatly  alarmed  at  this  measure,  and 
endeavoured  to  evade  it  by  nominating  Caesar  superin- 
tcndant  of  the  public  forests  of  the  empire.  Finding, 
however,  that  he  was  not  to  be  driven  from  his  purpose 
by  such  a  weak  artifice  as  this,  they  took  diflVrent 
grounds,  outstript  the  people  themselves  in  the  liberali- 
ty of  their  grants,  and  added  Transalpine  Gaul  to  the 
province  already  decreed  to  him  by  the  people,  with  the 
addition  of  another  legion.  It  is  not  easy  to  say  whether 
this  measure  proceeded  from  fear  or  from  policy  :  they 
either  saw  tliat  it  was  in  vain  to  oppose  him,  and  there- 
fore wished  to  make  a  merit  with  him  for  their  conces- 
sions ;  or  they  hoped  that  the  five  years  of  his  govern- 
ment would  be  completely  taken  up  with  the  wars  which 
they  expected  to  arise  beyond  the  Alps. 

As  it  is  our  design  to  follow  the  political  rather  than 
the  military  career  of  this  extraordinary  adventurer,  we 
shall  not  detain  our  readers  with  a  detailed  accomit  of 
his  eight  campaigns  in  Gaul,  nor  of  his  two  descents  on 
Britain.     He  was  not  less  ambitious  of  military  fame,. 


CyESAli. 


113 


Uian  desirous  of  unrivalled  power;  and  ail  iiia  cam- 
paigns were  conducted  with  an  aliiiily,  lo  wliicli  nolliinj; 
but  his  OMn  admirable  CommenlurUa  can  do  suIVk  ient 
justice.  He  contrived  even  to  give  a  colour  of  justice 
and  humanity  to  liis  bloody  operations  in  (iaul,  by  statinij 
himself  as  the  protector  of  the  native  inhabitants,  a(i;ainst 
the  invasions  of  the  Ilelvtaii  and  the  (ierniaiis.  His  lau- 
rels were  indeed  decjily  stained  with  blood  :  for  his  wars 
in  (Iaul  cost  not  less  than  one  million  two  hundred  thou- 
sand lives.  Uul  this  goes  for  nothing  in  the  estimation 
of  those  who  aspire  to  the  title  of  conquerors.  The  Ro- 
mans, in  i)articular,  were  regardless  of  the  justice  of 
their  vars,  and  the  efVusion  of  hostile  blood  ;  and  vvc 
shall  perhaps  search  in  vain  in  their  history  for  a  just 
war,  except  when  they  were  engaged  in  the  defence  of 
Italy.  Csesar  gained  two  very  important  objects  by  his 
wars  in  Gaul ;  a  high  military  reputation,  and  an  army 
devoted  to  his  interests.  He  indeed  omitted  no  means 
which  could  secure  the  attachment  of  his  troops  :  he 
shared  with  them  every  danger;  and  they  had  such  con- 
fidence in  his  skill,  that  they  engaged  with  alacrity  in 
whatever  cntcrprizc  he  thought  proper  to  recommend. 
In  the  meantime  he  did  not  neglect  his  interest  at  Home. 
He  frcijuently  spent  the  winter  in  Cisalpine  Ciaul,  that 
he  might  the  more  easily  communicate  with  his  friends 
in  Rome.  Pompoy  and  Crassus  waited  on  him  at  Luc- 
ca, a  town  within  his  province,  where  they  renewed 
their  former  association,  and  entered  into  an  agreement 
respecting  the  partition  of  the  empire.  Pompey  and 
Crassus  were  to  stand  for  the  consulship ;  and  at  the 
expiration  of  their  oflice,  the  former  was  to  have  Spain, 
with  an  army  :  Syria,  the  most  lucrative  province,  was 
assigned  to  Crassus,  with  a  sufficient  military  force  to 
carry  on  such  operations  as  he  might  choose  to  under- 
take :  whilst  Caesar  only  stipulated  for  himself  the  con- 
tinuance of  his  government  hi  Gaul,  the  poorest  and 
most  difficult  station,  but  to  hinn  the  most  valuable, 
from  the  facility  which  it  afforded  of  accomplishing  his 
views.* 

During  Csesar's  first  expedition  to  Britain,  an  event 
occurred  of  great  political  consequence,  which  the  Ro- 
man writers  have  generally  considered  as  hastening 
the  tlisastrous  events  which  followed:  this  was  the 
death  of  Julia,  the  wife  of  Pompey,  and  daughter  of 
Caesar.  She  is  universally  allowed  to  have  been  a  wo- 
man of  great  prudence  and  accomplishments,  and  to 
have  had  much  inlluence  both  with  her  father  and  her 
husband.  The  poet  Lucan  lan\ents  her  death  as  a  pub- 
lic calamity,  and  as  the  signal  of  strife  between  her  ant- 
bitious  relatives. 

Parcarum,  Julia,  sscva 
Intcrccpt.-i  m.inu.     Quod  si  tibi  fata  dcdissent 
Majiires  in  luic  niiiras,  tu  siilu t'lirenuim 
Indc  viriim  pouras,  atqiic  hinc  reUncre  p.-irentem  ; 
Arniausquc  m.-iniis  cxciis.sii  jungerc  ferro, 
Cl  gcncros  soccris  mcdisr  junxere  Sabiiiac. 

Pharsal.  1.  i.  V.  llS. 

Such  was  the  general  o])inion  respecting  the  disagree- 
ment between  these  two  powei  ful  riv.ds ;  it  was  consi- 
d":  red  as  the  innricdiatc  cause  of  the  subversion  of  the 
connnonwealth  ;  but  Cato  said  tnat  it  was  not  tiieir  disa- 
greement, but  their  union,  which  had  ruined  the  state. 
It  is  certain,  tiiat  both  parties  from  this  period  began  to 


consult  more  avowedly  their  individual  interests.  C 
now  paid  more  than  usual  attention  to  all  intelh 
from  the  city;  and  was  at  the  utmost  pains  to  secuic 
every  person  who  could  be  of  ser\ice  lo  iiim  in  the  con- 
flict which  he  saw  approaching.  lie  now  paid  particu- 
lar court  lo  Cicein,  who  had  been  recalled  fi^oni  his  ba- 
nishment:  he  knew  well  the  weak  side  of  this  great  man, 
and  by  addressing  his  vanity,  or  as  Cicero  himself  call- 
ed it,  his  love  of  glory,  he  hoped  to  secure  hib  neutrality, 
if  not  his  active  co-operation,  for  this  puipose  he  con- 
sulted his  taste  with  regard  lo  the  public  buildings  which 
he  iritended  to  erect  at  Rome  ;  carried  on  a  close  corres- 
pondence with  him  during  his  campaign  in  Britain,  and 
whilst  chasing  the  painted  savages  into  their  native  woods, 
he  rea<l,  criticised,  and  affected  to  admire  the  poetry  of 
Cicero. 

Whilsl  things  were  in  this  situation,  Rome  was  the 
scene  of  the  utmost  confusion.  Clodius  had  long,  by  in- 
trigue and  violence,  inlcrruptcd  the  operations  of  the  go- 
vernment, and  being  supported  by  the  mob  and  a  body  of 
armed  gladiators,  he  set  at  dcliancc  the  laws  and  the 
magistrates.  Milo,  a  person  of  great  courSige,  and  at- 
tached lo  the  senatorian  party,  resolved  lo  combat  him 
in  his  own  way.  Tor  this  purpose,  he  also  hired  a  band 
of  gladiators,  and  prepared  to  oppose  force  to  force. 
Many  sanguinary  rencounters  look  place  in  the  midst  of 
the  city  ;  and  the  streets  were  sometimes  flow  ing  with 
the  blood  of  the  slain.  At  last,  Clodius  and  Milo  having 
met  accidentally  about  fifteen  miles  from  Rome,  a  quar- 
rel ensued,  and  Clodius  fell  in  the  conllicl.  Unheard  of 
outrages  followed  this  event ;  the  populace  carried  the 
body  into  the  senate-house,  tore  up  the  benches,  and 
heaping  them  together,  burnt  the  body  on  this  new  spe- 
cies of  funeral  pile,  and  along  with  it  burnt  down  the 
senate-house  and  several  contiguous  buildings.  Poni- 
pey's  friends  hinted  at  the  necessity  of  a  dictator,  to  put 
an  end  to  these  disorders ;  but  as  this  was  a  measure 
never  resorted  to  but  in  cases  of  the  utmost  emergency, 
and  had  become  more  than  ever  suspected  since  the  dic- 
tatorship of  Sylla,  it  was  at  last  concluded  that  Pompey 
should  be  named  sole  consul.  Even  Cato  consented  to 
this  novel  plan,  as  lieing  the  only  remedy  in  the  present 
distracted  state  of  affairs  at  Rome.  This  step,  however, 
gave  great  advantage  to  Caesar ;  lie  w  as  already  pre- 
pared to  make  any  demand;  and  he  was  now  furnished 
with  a  pretext  for  doing  it,  under  some  colour  of  jus- 
tice. His  command  in  Gaul  was  soon  to  expire;  and 
according  to  the  laws  then  in  foi-ce,  he  must  resign  il 
before  he  could  aspire  to  the  honour  of  the  consulship. 
To  prevent  the  conjvmclion  of  civil  and  military  power 
in  the  person  of  any  individual,  it  had  been  ordained  by 
the  laws,  that  no  man  should  enter  the  city,  or  even  go 
beyond  the  limits  of  his  province,  witliout  resigning  bin 
command,  and  dismissing  his  army  ;  and  that  no  one 
should  be  permitted  to  stand  candidate  for  tlio  consul- 
ship, without  appearing  at  Rome,  and  suing  for  it  in  per- 
son. These  formalities,  however,-  had  been  dispensed 
with  ui  the  case  of  Pompey,  who,  though  vested  with  a 
military  command  in  Spain,  not  only  resided  in  Rome, 
but  had  beeii  raised  to  the  consulship. 

Caesar,  therefore,  lo  keep  pace  with  his  rival,  aspired 
to  the  same  privilege,  and  asked,  as  a  mere  matter  of 
justice,   what   the   other   had  obtained,  but  what,  in  liis 


*  Flonis  expresses  very  neatly  and  very  justly,  the  views  of  these  different  leaders  in  their  original  compact.  "  Sic  igitur 
Cicsare  diu^itau'ni  compaiiire,  Crasso  augcre,  Poini>eio  reUnere,  cupienubus,  omnibusque  pariter  potentix  cupidis,  de  invadenda  re- 
publica  facile  ct>nv\  nit." 
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circumstances,  would  give  him  a  great  and  decided  su- 
periority ;  for  the  addition  of  consular  power  at  Rome,  to 
that  of  general  in  both  the  G;;iils,  was  joining  Italy  it- 
self to  the  provinces,  and  making  him  at  once  master  of 
the  empire.  To  promote  these  views,  the  tribunes  in 
Caesar's  interest  moved,  that,  as  he  was  detained  abroad 
in  the  service  of  his  counti'v,  and  engaged  in  hazardous 
wars  which  required  his  presence,  he  should  be  ex- 
empted from  the  law  which  enjoined  the  candidates 
for  office  to  attend  the  canvass  in  person,  and  might 
be  elected  consul  without  presenting  himself  to  the  peo- 
ple. 

It  was  not  difficult  to  perceive  the  tendency  of  this 
proposition  ;  but  things  were  now  in  such  a  state,  that  it 
was  equally  dangerous  to  grant  or  to  refuse  the  demands 
of  Caesar.  Pompey  could  not  decently  oppose,  in  the 
case  of  his  rival,  a  privilege  which  had  been  conferred 
on  himself;  and  Cicero,  either  to  soothe  the  ambitious 
mind  of  Caesar,  or  to  prevent  an  immediate  rupture,  re- 
commended compliance  with  his  request.  He  repre- 
sented the  danger  of  a  quarrel  with  Caesar;  but  did  not 
consider,  as  has  been  well  observed  (Ferguson's  Rom. 
Hist.),  that  he  was  then  giving  up  without  a  quarrel,  all 
that  any  quarrel  could  extort. 

Ca:sar's  power  and  general  conduct  now  began  to  ex- 
cite serious  apprehensions.  The  continual  augmentation 
of  troops  in  his  province,  his  great  military  reputation, 
his  insinuation,  his  unbounded  liberality,  his  assiduity  in 
excluding  frotn  power  every  one  who  could  oppose  his 
interests,  were  vievred  with  general  alarm.  \Yhen,  there- 
fore, the  regular  election  of  consuls  took  place,  Marcel- 
lus,  who  had  been  elected  along  with  Servius  Sulpicius, 
made  a  motion  in  the  senate,  whicli  hastened  the  crisis 
which  every  prudent  man  had  long  foreseen.  In  delibe- 
rating on  the  appointments  in  the  provhicial  governments, 
he  moved  that,  the  war  in  Gaul  being  finished,  Caesar 
should  be  recalled ;  or  if  his  friends  insisted  on  his  con- 
thiuing  in  his  command,  that  he  should  not  be  admitted 
on  the  list  of  candidates  for  the  consulship,  till  he  pre- 
sented himself  personally  for  this  purpose. 

This  motion  gave  rise  to  long  and  violent  debates. 
Many  strong  resolutions  were  carried  in  the  senate,  and 
as  often  defeated  by  the  negative  of  the  tribunes,  who 
were  always  in  the  interests  of  Caesar.  This  aspiring 
adventurer  had  now  this  advantage  on  his  side,  that  all 
the  measures  proposed  in  the  senate  against  him,  had  the 
appearance  of  direct  hostility  and  injustice,  as  they  had 
for  their  object  to  reverse  decrees  which  had  lately  been 
solemnly  made  in  his  favour,  both  by  tlie  senate  and  the 
people.  Pompey  perceiving  this,  aflccted  to  censure 
the  violence  with  which  it  had  been  proposed  to  recal  an 
officer  legally  appointed  before  the  expii-ationof  his  term. 
•Shortly  after,  however,  he  sufficiently  disclosed  his  sen- 
timents and  feelings  on  the  subject,  by  saying  in  the  se- 
nate, that  although  he  did  not  think  that  the  proconsul  of 
Gaul  could  be  histantly  recalled  without  injustice,  yet 
that  after  the  first  of  March,  (this  day  having  been  spe- 
cified in  the  senate,)  he  should  have  no  difficulties  on  t!ie 
subject.  "  But  what,"  says  one  of  the  senators,  "  if 
Caesar  still  persist  in  demanding  the  consukihip  while  he 
retains  his  province  and  his  army  J" — "  What,"  re- 
plied Pompey,  "  if  my  own  child  should  ofl'ei  me  vio- 
lence ?" 

These  proceedings  sufficiently  pointed  out  to  Caesar 
what  part  he  was  to  act.  After  defeating  the  Gauls  and 
the  Germans  in  every  attompt  to  regain  their  freedom, 


he  endeavoured  to  conciliate  their  affections,  that  his 
hands  might  be  free  for  a  more  impoi-tant  enterprize. 
He  established  a  chain  of  military  posts  from  one  end  of 
his  province  to  the  other,  that  his  troops  might  be  ready 
to  act  in  any  emergency,  or  in  any  direction  ;  whilst  he 
himself  remained  in  the  station  most  distant  from  Italy, 
with  a  view  of  increasing  the  hostility,  and  at  the  same 
time  the  security,  of  his  enemies  at  Rome.  He  always  af- 
fected the  greatest  moderation  ;  and  his  friends  at  Rome 
were  instructed  to  propose  a  compromise  to  the  senate, 
sufficiently  equitable  in  appearance  :  provided  Pompey 
retired  to  his  province,  and  Caesar  were  allowed  to  retain 
Cisalpine  Gaul  with  two  legions,  thpy  proposed  in  his 
name  to  disband  the  remainder  oi'  his  army,  and  to  resign 
the  otlier  part  of  his  provinces.  "  Observe  the  dutiful 
citizen  and  good  subject,"  said  Cato,  "  how  ready  he  is 
to  quit  the  northern  parts  of  Gaul,  if  you  only  put  him 
in  possession  of  Italy  and  the  city  :  and  how  ready  to  ac- 
cept of  your  voluntary  submission,  rather  than  employ 
your  own  army  against  j'ou  to  enforce  it." 

The  senate  at  last  came  to  a  vote  on  the  following 
questions  respecting  the  appointments  of  Cassar  and 
Pompey.  On  the  first  question.  Whether  Caesar  should 
disband  his  anny  ?  the  Ayes  were  general  tliroughout 
the  house.  The  same  question  being  put  respecting 
Pompey,  the  JVoes  greatly  prevailed.  Mark  Antony  in- 
sisted that  a  third  question  should  be  put,  viz.  Whether 
both  should  dismiss  their  armies  ?  On  this  question,  three 
hundred  and  seventy  Ayes  appeared  against  twenty-two 
JVoes. 

Shortly  after  this,  Caesar  received  an  order  from  the 
senate  to  detach  a  legion  from  his  army  to  be  employed 
in  the  Parthian  war,  in  which  Crassus  had  fallen,  with  the 
greater  part  of  his  army,  some  time  before  ;  and  likewise 
to  restore  the  legion  which  he  had  borrowed  from  Pom- 
pey :  With  both  these  requisitions  he  complied  with 
seeming  cheerfulness.  In  dismissing  tlie  soldiers  of 
Pompey,  he  was,  under  pretence  of  gratitude  for  former 
services,  most  lavish  in  his  caresses  and  his  thanks  ;  and, 
as  an  earnest  of  future  favours,  gave  each  man  a  gratuity 
of  about  5/.  of  our  money.  Tims,  whilst  he  parted  with 
the  men,  he  retained  their  affections ;  and  sent  them  as 
a  very  dubious  accession  of  strength  to  his  enemy. 

An  immediate  rupture  was  now  unavoidable  ;  and  the 
consul  INIarcellus,  the  third  of  that  name  in  the  succes- 
sion of  consuls,  being  thwarted  in  all  his  measures  by  the 
tribunes,  declared,  in  a  fit  of  impatience,  that  he  would 
put  the  exercise  of  his  power  into  hands  more  likely  to 
make  it  respected;  and  upon  this  he  went  and  presented 
his  sword  to  Pompey,  bidding  him  employ  it  in  the  de- 
fence of  his  country. 

Caesar  had  now  left  the  northern  parts  of  Gaul,  and 
took  up  his  residence  at  Ravenna,  the  nearest  point  of 
his  province  to  Italy:  From  this  place  he  sent  a  letter  to 
the  senate,  not  couched  in  the  most  respectful  terms, 
and  complaining  of  their  injustice  in  robbing  him  of  the 
honours  decreed  to  him  by  the  Roman  people.  This  let- 
ter was  deemed  an  insult  by  the  senate  ;  and  a  resolution 
was  framed,  ordering  Caesar  to  dismiss  his  troops  by  a 
certain  day,  and,  in  case  of  disobedience,  declaring  him 
an  enemy  to  the  stale.  To  this  resolution  the  tribunes 
interposed  their  negative.  Ujjon  this  it  was  moved,  that 
the  senate  should  put  on  mourning,  as  in  a  case  of  public- 
calamity  ;  this  the  tribunes  also  forbade.  The  members, 
however,  of  their  own  accord,  appeared  at  their  next 
meeting  in  mourning,  and  gave  it  in  charge  to  the  con- 
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Bills,  in  cnnjunrlion  witli  Pompoy,  to  provide,  by  cverij 
means  in  Ihcir  fiotuer,  fur  the  Kuftlij  of  the  ulale* 

Tiie  tribuiifs,  wlio  luul  occasioned  lliis  naasiiic,  af- 
fecting to  apprcliciui  (lan(j;tr  to  tliiir  i)i isons,  (lis(5iiisiil 
tlicnistivcs  ill  the  lialiits  of  slaves,  and,  tot;;ftlier  willi 
Curio,  lied  in  tlic  night  to  the  ramp  of  Cjcsar.  The 
consuls  rcpaii'cd  to  Poniixy  in  the  suburbs,  and  claimed 
his  assistance  in  the  discharge  of  llicir  duty.  Caesar, 
upon  hearing  of  tiicse  measures,  called  out  his  tioops 
then  at  Ravenna,  enumerated  the  injuries  which  he  had 
received,  dciiicted,  in  glowing  colours,  the  injustice  of 
his  enemies,  and  exhorted  his  soldiers  to  support  the 
honour  ol  im  ir  general,  under  whom  they  had  so  long, 
so  gloriously,  and  so  successfully  served  their  coujitry. 
He  was  answered  by  a  general  acclaniulion  from  the 
ranks,  that  tliey  were  ready  to  avenge  the  injuries  done 
to  their  general,  and  to  the  tribunes  of  the  jjeople.  At 
this  time  C«sar  had  but  a  small  force  on  the  side  of 
Italy,  and  it  was  not  supposed  that  he  was  in  a  situation 
immediately  to  commence  hostile  operations ;  and,  so 
long  as  he  did  not  bring  any  alarming  force  towards 
Rome,  his  enemies  continued  secure,  and  made  no  ef- 
fectual provision  to  resist  him  ;  so  tliat  the  seeming  ne- 
glect with  which  he  suffered  himself  to  be  taken,  was 
probably  a  preconcerted  nieasure,  and  the  best  prepa- 
ration he  could  make  for  beginning  the  war.  He  had 
most  to  apprehend  from  Pompey's  legions  in  Spain  ;  and 
he  had  made  the  best  disposition  against  them,  by  placing 
the  strength  of  his  army  between  the  Pyrenees  and  the 
Alps. 

On  the  very  day  in  which  he  harangued  his  soldiers 
at  Ravenna,  he  passed  the  Rubicon,  the  boimdary  be- 
tween his  province  and  Italy,  by  which  he  virtually  de- 
clared war  against  the  state.  Plutarch,  and  others,  have 
given  us  an  account  of  the  scruples  and  agitations  which 
disturbed  his  mind  on  the  passage  of  this  famous  stream  ; 
he  himself  makes  no  mention  of  any  such  scruples  in 
recording  this  event,  and,  indeed,  it  is  very  unlikely  that 
he  should  have  had  any,  alter  the  Icngti.s  he  had  gone. 
He  who  had  held  it  as  a  maxim,  jVV/i/V  ease  rrmfiublieam, 
afifiellationem  modo,  sine  cor/iore  et  sfiecie  ;  and  who  had 
overleapt  the  most  sacred  laws  which  had  been  devised 
for  the  defence  of  the  stale,  was  not  likely  to  feel  com- 
punction on  crossing  a  trilling  stream. 

He  immediately  seized  Ariminum,  the  first  fortified 
town  beyond  the  Rubicon.  Here  he  again  addressed  his 
soldiers ;  presenting  the  tribunes  to  tiiem  in  the  same 
dress  in  which  they  had  fled  from  Rome,  "  See,"  said 
he,  "  to  what  extremities  persons  vested  with  the  sacred 
office  of  tribunes  are  reduced,  for  having  supported  their 
friends,  and  pleaded  the  cause  of  an  injured  army." 
Some  advances  were  now  made  by  Pompey,  probably 
merely  with  the  view  of  gaining  time  ;  these  Caesar 
knew  well  how  to  evade,  .\ccordingly  he  was  continu- 
ally making  offers  of  peace,  that  he  might  throw  the 
odium  of  the  war  upon  his  enemies ;  whilst,  at  the  same 
time,  he  was  pushing  his  military  operations  with  the 
utmost  vigour.  As  fast  as  troops  could  march,  he  seized 
Pisaurum,  Fammm,  Auximum,  Ancona,  and  everv  other 
place  which  was  necessary  to  give  liim  the  command  of 
the  country,  or  to  open  his  way  to  Rome. 

Pompey  appears  to  have  been  cjuite  unprepared  for 
these  decisive  measures  of  Cxsar  ;  some  of  the  senators 
sarcastically  desired  him  to  slani/i  with  his  foot,  as  he  had 
formerly  boasted  that  he  could  by  this  means  raise  an  ar- 


my to  oppose  CsEsar.  Mc  now  informed  the  senate  of 
the  necessity  ol  leaving  Rome;  and,  though  he  did  not 
avow  his  intentions,  he  had  resolved  on  leaving  Italy 
His  retreat  damped  the  courage  and  the  zeal  of  liis  fol- 
lowers ;  and,  as  soldiers  seldom  voluntarily  choose  the 
losing  side,  even  the  troojis  who  had  been  raised  to  op- 
pose Cxsar  deserted  to  him,  and  greatly  augmented  his 
army.  Rome  was  now  open  to  him,  but  he  esteemed 
the  possession  of  it  of  no  monnnit,  till  he  should  decide 
who  was  to  be  |)ermancnt  master.  He  therefore  marched 
in  search  of  Pompey,  who  fled  before  him  to  Urundisium ; 
he  immediately  invested  the  place,  which  Pompey  de- 
fended only  till  he  got  his  troops  transported  to  Dyrra- 
chium  on  the  other  side  of  the  gulf. 

t!aesar  having  ma<le  himself  master  of  Italy  in  sixty 
days,  now  directed  his  course  to  Rome.  He  every  where 
made  the  greatest  ostentation  of  clemency,  and  gradually 
dissipated  the  fears  which  were  generally  entertained  of 
another  proscription.  He  found  little,  however,  at  Rome 
to  gratify  his  feelings  ;  the  consuls  and  most  respectable 
part  of  the  senate  had  followed  Pompey;  and  there  was 
a  general  air  of  distrust  and  desolation.  He  had  not 
even  resolution  to  harangue  the  people,  as  he  had  once 
proposed  ;  he  avoided  public  view  ;  and,  having  spent 
only  a  few  days  in  Rome,  he  set  out  for  Spain,  where  he 
expected  the  weight  of  the  war,  after  having  stript  the 
public  treasury  of  all  the  money  wliich  it  contained.  He 
was  for  a  considerable  time  vigorously  resisted  in  Spain 
by  Afranius  and  Petreius,  Pompey's  lieutenants:  with 
his  usual  ability  and  success,  however,  he  at  last  pre- 
vailed, and  the  whole  army  was  forced  to  surrender. 
Witii  his  usual  policy  he  treated  them  with  the  greatest 
clemency,  and  gave  them  liberty  to  retire  to  whatever 
place  they  pleased.  After  the  reduction  of  Spain,  whilst 
he  was  engaged  in  the  siege  of  Marseilles,  he  received 
intelligence  tliat  his  party  at  Rome  had  procured  a  de- 
cree of  the  people,  vesting  him  with  the  power  of  dicta- 
tor. He  ha.stcned  to  Rome  to  take  possession  of  his  new 
dignity,  wnich  was  of  some  consequence  to  him  in  his 
pi-esent  circumstances,  as  he  could  then  plead  the  ap- 
pearance of  legal  authority  for  his  proceedings.  He 
staid  only  eleven  days  in  Rome,  and  then  marched  after 
Pompey,  who  had  collected  a  great  force  in  Macedonia. 
He  landed  on  the  coast  of  Epirus,  before  Pompey  had 
any  notice  of  his  approach.  The  latter,  however,  having 
the  command  of  the  sea,  by  means  of  his  siiperior  fleet, 
took  possession  of  Dyrrhachium,  where  he  could  easily 
be  supplied  with  provisions.  Caesar,  wit."!  an  inferior 
army,  attempted  to  inclose  him  in  his  camp,  and  cut  off 
all  communication  with  the  land  ;  but,  after  incredible 
exertions  of  labour  and  of  valour  to  accomplish  this  ob- 
ject, he  was  baffled,  and  in  fact  routed  ;  and  had  Pom- 
pey known  how  to  improve  the  advantage  he  had  gained, 
there  must  then  have  been  ap  end  of  Caesar's  fortunes. 
But  Pompey,  from  the  higJi  character  of  Caesar's  men 
for  steadiness  and  discipline,  mistook  their  flight  for  a 
feint,  and  did  not  dare  co  pursue  them.  "  This  day," 
said  Cxsar,  "  victoiy  would  have  declared  for  tlie  ene- 
mv,  if  they  had  had  a  general  who  knew  how  to  con- 
quer." He  was  so  much  distressed  for  want  of  .provi- 
sions, that  he  was  under  the  necessity  of  immediately 
retreating:  Pompey  pressed  close  upon  his  rear;  but  it 
was  evidently  the  interest  of  the  latter  to  avoid  a  battle, 
and  not  to  give  his  enemy  a  chance  of  retrieving  the  ad- 
vantages he  had  lost :  and  had  Pompey  been  allowed  to 


*  The  charge  to  the  consuls  to  take  care,  "  Ne  quid  detrimcnti  respublica  caperet,"  was  only  given  in  cases  of  the  utmost  emergency. 
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follow  his  own  inclination,  this  was  the  plan  which  he 
intendeJ  to  adopt;  but  nis  troops,  flusiied  with  their  late 
victory,  were  contuiually  demanding  to  be  led  against 
the  enemy ;  and  Cato  alone,  of  all  the  officers  and  sena- 
tors who  accompanied  him,  seconded  his  plan  for  delay. 
Wiulst  his  army  was  in  this  disposition,  he  came  up  with 
his  enemv,  who  was  encamped  at  Puarsalia.  Csesar  did 
every  thing  in  his  power  to  provoke  an  engagement ;  but 
despairing  at  last  of  accomplishing  his  purpose,  he  was 
on  the  point  of  decamping,  and  had  actually  given  the 
signal  to  march,  when  it  was  observed  that  Pompey's 
army  had  advanced  considerably  farther  than  usual.  Cae- 
sar exclaimed,  "  the  time  we  have  so  long  wished  for  is 
come ;  let  us  see  how  we  are  to  acquit  ourselves  ;"  and 
immediately  gave  the  signal  for  liattle.  The  result  was 
the  complete  defeat  of  Pompey's  army,  with  the  loss  of 
15,000  killed,  and  24,000  prisoners,  most  of  whom  en- 
listed in  the  army  of  Caesar,  (see  Pharsalia.)  Pom- 
pey  fled  almost  alone  into  Egypt,  having  some  claim  on 
.the  gratitude  of  the  Egyptian  court.  Cato,  with  the 
fleet  and  the  remains  of  the  army,  steered  his  course  for 
the  Roman  province  of  Africa,  where,  in  consequence  of 
the  assistance  of  Juba,  king  of  Numidia,  the  affairs  of 
the  republic  still  wore  a  flourishing  aspect.  Caesar,  in 
the  mean  time,  instantly  followed  Pompey  into  Egypt : 
but  this  formidable  enemy  was  now  no  longer  in  a  situ- 
ation to  cause  any  disturbance, — he  had  been  basely 
murdered;  and  Caesar  is  said  to  have  wept,  and  to  have 
turned  away  his  face,  when  Pompey's  head  was  present- 
ed to  him. 

In  Egypt,  he  engaged  in  a  very  idle  and  dangerous 
war,  as  is  thought,  chiefly  at  the  instigation  of  Cleopatra, 
in  whose  society  he  forgot,  for  a  considerable  time,  the 
stake  for  which  he  was  contending,  and  the  armies  whicli 
were  forming  in  Africa,  to  dispute  with  him  that  empire 
at  which  he  aimed.  After  this  foolish  interlude  he  march- 
ed against  Pharnaces,  the  son   of  Mithridates,  who  had 
hoped  to  regain  his  father's  possessions,  amidst  the  com- 
motions which  distracted  the  state.     Csesar  made  great 
ostentation  of  the  facility  witii  which  he  conquered  this 
enemy  ;  and  to  detract  from  the  glory  of  Sylla  and  Pom- 
pey, who  had  triumphed  over  tliis  prince's  father,  he  said, 
■'  how  cheap  is  fame,   when  obtained  by  fighting  against 
such  an  enemy  1"     The  trophies  gauied   in  this  victory 
were  distinguished  in  his  triumph  by  labels  bearing  this 
inscription,  ffni,   Ficli,   Vici.     Caesar    now    hastened    to 
Italy,  where  Antony  had   been   ruling   in   his  absence, 
with  the  haughtiness   and  state  of  a   despot.     He    gave 
orders  for  the  veteran  legions  to  embark  for  Afiica,  un- 
der the  command  of  Sallust  the  historian,  who   had   all 
along  been  devoted  to  his  party.     Tlie  troops,  however, 
•refused  to  obey  ;  several  of  their  officers  were  killed  in 
u    tumult,    and    Sallusl   escaped    willi   difliculty:    they 
marched  straight  to  Rome,  and  Carsar,  contrary  to  the 
advice  of  his  friends,  presented  himself  to  the  mutinous 
soldiers.    Tlicy  demanded  immediate  dismission,  and  llie 
reward  of  tiieir  past  services.     With  his  usual  address, 
he  confessed  that  their  demand  v.as  highly  reasonable, 
and  should  be  instantly  complied   wiili.     He   addressed 
them   by   the  a])pellalion  of  Qiiiriccs,  and  said   he   was 
sensible  that  they  had  already  done  too  niucli,  and  were 
unlit  to  contend  with  new  dangers.     We  do  not  exactly 
know  what  mystery  there  is  in  this  word  ;  but  it  appears 
not  to  have  been  familiar  to  the  ears  of  soldiers  :  for  they 
immediately  cried  out,  that   they  were   no  Qtiirilcs,  but 
soldiers,  willing  to  serve  ;  and  from  the   height  of  mu- 
tiny and  disobedience,  they  proceeded,  as  is  not  unusual 


in  such  cases,  to  the  extremes  of  submission.  After  a 
very' difficult  campaign  in  Africa,  the  forces  of  the  re- 
public were  at  last  completely  defeated  ;  and  Cato,  the 
head  and  hope  of  the  party,  perceiving  that  all  was  lost, 
kilied  himself  in  despair.  "  I  must  envy  this  man," 
said  Caesar,  "  the  splendour  of  his  death,  as  he  has  re- 
fused me  the  honour  of  preserving  his  life." 

He  was  now  absolute  master  of  the  empire  ;  and  ex- 
cept m  quelling  a  rising  in  Spain  under  the  son  of  Pom- 
pey, was  engaged  in  no  other  military  enterprise.  The 
senate  and  people  at  Rome  now  vied  with  each  other  in 
acts  of  servility,  and  in  decreeing  the  most  extravagant 
honours  to  tlie  subverter  of  their  liberties.  Caesar  show- 
ed himself  pleased  with  these  demonstrations  of  sub- 
mission ;  and,  to  make  the  yoke  sit  as  easy  as  possible 
upon  them,  his  administration  was  distinguished  by  the 
utmost  liberality  and  magnificence.  Instead  of  gladia- 
tors, he  exhibited  engagements  between  considerable 
parties  of  cavalry  and  infaritry  ;  he  showed  the  manner 
of  fighting  with  elephants,  having  forty  of  these  ani- 
mals trained  for  tne  purpose.  In  these  combats,  the 
parties  being  captives  or  malefactors  condemned  to  die, 
exhibited  all  the  eftbrts  which  could  be  made  in  real 
fight.  He  spread  an  awning  of  silk,  a  rare  article  at 
that  time,  over  the  public  theatres,  that  under  this  deli- 
cate covering  the  spectators  might  enjoy  the  sights  of 
bloodshed  and  horror,  undisturbed  by  the  rays  of  the 
sun :  and,  to  complete  this  expensive  magnificence,  he 
entertained  the  people  at  a  public  feast,  at  which  twenty 
thousand  couches  were  placed  for  the  guests. 

This  affectation  of  regal  pomp,  gave  great  disgust  to 
the  noble  families  at  Rome  ;  and  Caesar  had  shown  him- 
self to  be  fond  not  only  of  the  state,  but  of  the  title  of  a 
king,  which  had  been  odious  to  the  Roman  i)eople  ever 
since  the  expulsion  of  the  Tarquins.  One  of  his  emis- 
saries, to  suggest  the  propriety  of  bestowing  this  title, 
bound  the  head  of  one  of  his  statues  with  a  royal  fillet. 
Tne  tribunes  aflecting  great  zeal  for  the  honour  of  Cae- 
sar, sent  the  author  of  this  act  to  prison.  He  was  much 
displeased  witii  this  oflicious  interposition  of  the  tribunes, 
and  hearing  them  called  Bruttis's,  as  restorers  of  the 
public  liberty,  he  said,  they  were  Brutes  indeed,  but 
took  no  farther  notice  of  the  matter. 

A  short  time  after  this,  some  one  in  the  assembly  of 
the  people  saluted  him  with  the  title  of  king  ;  but  instead 
of  acclamations,  there  was  a  general  niiu'mur  of  dis- 
like :  and  he  thought  proper  to  discountenance  this  un- 
seasonable flattery,  by  saying,  that  his  name  was  Cesar, 
and  not  King.  Nobody  doubted,  however,  that  he  now 
aspired  to  this  title  ;  and  tliis  opinion  was  still  farther 
confirmed,  when,  on  the  16th  of  February,  at  the  Lu- 
JiercalUa,  Antony,  his  chief  confident,  pul)licly  ofTcved 
him  a  crown.  It  was  the  custom  in  this  festival  for  the 
first  officers  of  the  state,  along  with  the  prin(  ipal  nobility, 
to  run  naked  through  the  streets,  striking  with  thongs  of 
undressed  leather,  all  who  happened  to  be  within  their 
reach.  Even  women  presented  themselves  in  ti'.is  inde- 
cent ceremony,  regarding  a  stroke  of  the  thong  as  a  so- 
vereign cure  for  barrenness.  Antony  bore  his  part  in 
this  ceremony  ;  and  when  he  came  opjiosite  to  C'aesar, 
who  was  seated  on  a  gilded  chair,  and  in  his  triumphal 
robes,  he  presented  him  with  a  royal  crown,  saying, 
"  This  crown  the  Roman  people  confer  on  Caesar  by  my 
hands."  Caesar  perceiving  a  general  silence,  pushed 
away  the  crown  with  his  hand,  \ipon  which  there  was  an 
universal  sliout  of  a])plause,  a  sufticient  explanation  of 
the  popular  feeling. 
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These  obvious  advances  towards  royalty  gave  great 
ofl'ciice  ;  whilst  the  facility  of  cutting  oil'  tlie  tyrant  en- 
couraged a  c()iiil)iiuitioii  against  his  life.  Caesar  had 
foolisiily  imagined  lliat  he  would  be  able  to  uphold,  by 
the  voluntary  submission  of  tiie  people,  tliat  power  wliich 
he  bad  obtained  by  violence  and  blood.  Willi  this  view 
h(^  dismissed  liis  guards,  saying  that  he  would  rather 
die  at  once  than  live  always  afraid  of  death.  He  endea- 
voured, indeed,  to  reconcile  the  people  to  his  govern- 
ment, by  niilthiess,  clemency,  and  numilicence  :  but  it 
was  impossible  to  oblilcrate  from  their  minds  the  re- 
membrance of  llieir  former  constitution,  and  of  the  way 
in  which  be  bad  obtained  bis  |)ower.  A  conspiracy,  there- 
fore, was  formed  against  his  life,  not  by  those  who  had 
suifered  amidst  the  devastations  occasioned  by  bis  ambi- 
tion, but  by  some  of  bis  own  particular  friends,  who 
were  fired  willi  the  enthusiasm  of  liberty,  and  animated 
with  the  vain  hopes  of  restoring  the  glories  of  the  repub- 
lic. At  the  head  of  this  conspiracy  were  Caius  Cassius, 
Marcus  and  Decimus  Brutus,  and  'I'rebonius,  with 
about  sixty  others.  A  meeting  of  the  senate  bad  been 
fi.\e(l  to  take  place  on  the  ides  of  March,  and  this  was 
the  time  which  the  conspirators  had  chosen  for  the  ac- 
coniplishment  of  their  design.  Caesar,  however,  being 
indisposed,  had  resolved  not  to  attend  the  senate  that 
day  ;  but  was  induced  to  change  his  mind  on  the  persua- 
sion of  Decimus  Hrulus.  As  be  passed  through  the 
Streets,  a  paper  was  put  into  his  hands,  which  he  was 
requested  to  read  immediately,  as  it  contained  secrets  of 
the  utmost  importance.  He  attempted  to  read  it,  but 
was  prevented  by  the  multitudes,  who  crowded  round 
him  with  applications ;  and  he  still  held  it  in  his  band 
when  be  entered  the  senate. 

Brutus  and  most  of  the  conspirators  had  taken  their 
places  before  the  arrival  of  Cxsar.  Cimber,  one  of  the 
number,  entered  along  with  him,  urging  a  petition  in 
favour  of  his  brother.  Having  received  a  denial,  lie  look 
hold  of  his  robe,  as  if  to  press  the  intreaty.  "  Xay,  said 
Caesar,  this  is  violence."  Upon  tnis,  Cimber  flung  back 
the  gown  from  his  shoulders,  this  being  the  signal  agreed 
upon,  and  called  aloud  to  strike.  Casca  aimed  the  first 
blow,  and  immediately  the  swords  of  all  the  conspirators 
gleamed  around  him,  who,  in  their  eagerness  to  reach 
his  body,  wounded  one  another.  It  is  said  that  he  made 
a  stout  resistance,  till  he  saw  Brutus  strike,  when  muf- 
fling up  his  face  in  his  mantle,  he  fell  at  the  foot  of 
Pompey's  statue,  pierced  with  Ibrec-and-twenty  wounds. 
Cassius  exclaimed,  "  There  lies  the  worst  of  men  I" 
Brutus,  holding  up  his  sword,  still  reeking  with  blood, 
called  upon  the  senate,  and  upon  Cicero  by  name,  to 
judge  of  tlie  transaction  which  had  passed  before  them. 
But  all  who  were  not  in  the  secret,  being  thunderstruck, 
and  not  knoiving  where  the  violence  was  to  end,  the  se- 
nate bi'oke  up  in  horror  and  consternation  :  and  the  peo- 
ple expecting  a  general  massacre,  barred  their  doors, 
and  prepared  to  defend  every  one  his  own  habitation. 

Thus  fell  this  extraordinary  man,  after  having  been 
only  about  five  months  in  the  undisputed  possession  of 
tliat  iiower  which  it  had  been  the  olijcct  of  his  life  to 
obtain.  Cicero,  judging  either  from  the  general  feeling, 
or  from  Caesar's  evident  neglect  of  his  own  safety,  had 
predicted  his  fall  with  a  precision  which  might  seem 
oracular.  In  writing  to  his  friend  Atticus,  he  says.  Jam 
intelliges  idrcgyiumvix  scmcstrc  esse  fiosse.  Corruat  iste 
necesse  est,  aut  /icr  adversarios,  aut  ifise  ficr  ee  ;  et  id 
sfierovivis  nobis  fore. 

Caesar  was   unquestionably   tlic  most   extraordinary 


character  that  has  appeared  in  history,  either  in  ancient 
or  in  modern  times.  Others  have  often  risen  from  as 
small  beginnings  to  a  high  degree  of  power,  by  improv- 
ing the  favourable  incidents  which  pointed  tlic  way  to 
distinction  and  honour.  But  Caesar  apjiears  as  the  framer 
of  his  own  fortune :  In  his  history  scarcely  any  thing 
occurs  which  we  can  call  accidental  ;  lul  the  great  ob- 
jects wliicli  he  accomplished  were  the  result  of  accurate 
calculation,  of  a  just  knowledge  of  his  own  resources, 
and  of  profound  observations  on  human  nature.  With 
regard  to  other  individuals,  we  generally  eir  in  ascribing 
too  much  to  preconcerted  plans,  and  in  diving  too  deep 
for  the  motives  of  their  actions  ;  but  in  the  case  of  Caesar, 
it  is  probable  that  we  more  frequently  err  in  not  per- 
ceiving the  full  extent  of  his  schemes,  or  in  not  disco- 
vering those  more  minute  and  more  complicated  princi- 
ples, which  suggested  the  mode  of  conduct  which  he 
adopted.  Viewing  him  merely  as  determined  on  sub- 
verting the  liberties  of  his  country,  we  see  nothing  in  him 
to  admire  but  his  uncommon  abilities.  Catiline  and  others 
had  desired  to  accomplish  what  he  so  successfully 
achieved  ;  but  they  wanted  that  prudence,  fortitude,  and 
perseverance,  which  alone  could  ensure  the  success  of 
their  enterprise.  Caesar  set  out  with  the  resolution  of 
enslaving  his  country.  He  was  not  impelled  to  it  by  the 
necessity  of  his  circumstances,  nor  by  any  sudden  fit  of 
passion.  It  was  the  settled,  determined,  purpose  of  his 
soul  ;  and  he  adopted  the  most  judicious  measures  to 
obtain  his  object  His  plan  of  ambition  was  cool,  deli- 
berate, and  systematic  :  this  was  early  observed  by  Cato, 
■who  used  to  say,  Unum  ex  omnibus  Cesarem  ad  everien. 
dam  rcmfiubticam  sobrium  acccasisse.  Sueton.  fiV.  Cas. 

But  it  would  be  an  unfair  representation  of  his  charac- 
ter to  stop  with  these  observations  :  he  possessed  so  many 
splendid  endowments  of  genius,  and  so  many  amiable 
qualities  of  the  heart,  that  we  are  at  a  loss  whether  we 
siiould  most  detest  his  ambition,  or  admire  his  learning, 
his  taste,  his  humanity,  his  munificence.  He  had  no 
propensity  to  cruelly,  nor  any  thirst  for  blood  :  he  had 
too  little  jealousy  of  mankind  for  his  own  safety,  and  less 
tlian  might  have  been  expected  from  his  great  penetra- 
tion. Cicero,  who  detested  his  politics,  and  who  cele- 
brates the  authors  of  his  assassination  as  heroes  and  de- 
liverers of  their  country,  is  nevertheless  candid  enough 
to  acknowledge  his  extraordinary  merit  in  other  respects. 
He  allows  him  to  be  a  most  admirable  writer;  a  perfect 
master  of  the  chastest  latinity  ;  an  orator  inferior  to  none, 
who  had  made  eloquence  the  whole  study  of  their  lives. 
Had  he  lived,  it  is  probable  that  his  administration  would 
have  been  the  most  splendid  and  the  most  liberal  of  any 
which  have  occurred  in  the  annals  of  despotism.  Give 
him  but  the  title  and  honour  of  master,  and  he  seemed 
willing  to  allow  the  utmost  freedom  of  thinking  and  act- 
ing. Even  after  he  bad  reached  the  zenith  of  his  power, 
Cicero  hesitated  not  to  write  an  eulogium  on  Cato,  who 
had  always  been  Caesar's  most  inveterate  political  enemy, 
and  had  killed  himself  rather  than  submit  to  his  power : 
So  far  from  shewing  any  resentment  at  this,  he  entered 
the  lists  with  Cicero,  on  a  field  where  it  was  thought  f.w 
could  contend  with  him,  and  published  an  examination 
of  Cato's  character,  in  a  work  entitled  "  Anticato;"  in 
which  he  pointed  out  the  blemishes  of  his  character,  and 
endeavoured  to  show  that  Cicero's  praise  of  him  was 
greatly  exaggerated. 

In  his  mifitary  character,  it  is  probable  that  he  never 
has  been  equalled.  Like  Alexander  the  Great,  he  often 
undertook  enterprizes  which  would  have  been  rash  and 
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ruinous  in  the  hands  of  ordinary  leaders,  but  the  success 
of  which  was  secured  by  the  vast  resources  of  his  mhid. 
Indeed  the  Grecian  conqueror  can  scarcely  stand  a  com- 
parison with  Caesar.  He  over-ran  nations  sunk  in  luxury 
and  effeminacy:  Caesar  conquered  the  conquerors  of  the 
world,  and  triumphed  over  the  most  accomplished  and 
skilful  leaders.  His  Commentaries  are  not  only  speci- 
mens of  the  purest  latinity,  but  they  are  a  treasure  of 
military  science,  and  show  the  vigilance  and  skill  conti- 
nually exercised  by  this  great  commander. 

We  may  perhaps  even  find  some  palliation  for  his  am- 
bition in  the  degenerate  state  of  Roman  manners.  He 
saw  that  the  republic  was  virtually  dead  ;  and  that  the 
sovereignty  must  soon  be  the  prize  of  the  man  who  had 
power  or  address  to  seize  it.  This  made  him  less  scru- 
pulous about  the  measures  which  he  employed ;  whilst 
the  generosity  of  his  nature  taught  him  to  believe,  that 
he  could  render  liis  usurpation  a  public  benefit.  In  no 
hands  could  unlimited  power  more  safely  be  lodged  ;  for 
the  world  has  never  seen  a  more  able  nor  a  more  amiable 
despot  than  Julius  Csesar.     (ff) 

CjESARIAN  section,  or  operation.  See  Mid- 
wifery. 

C^ESIA,  a  genus  of  plants  of  the  class  Hexandria,  and 
order  Monogynia.  See  Botany,  p.  189  ;  and  R.  Brown's 
Prodromus,  P tant .  J^ov.  Holland,  kc.  p.  277. 

CiESULIA,  a  genus  of  plants  of  the  class  Syn- 
genesia,  and  order  Polygamia  jEqualis.  See  Botany, 
p.  289. 

CAFFA,  or  Kaffa,  probably  the  Theodosia  of  the 
ancients,*  is  a  seaport  town  of  the  Crimea,  situated  on  a 
high  mountain,  which  descends  with  a  half  circular  slope 
towards  the  roadstead.  From  the  beautiful  bay  of  Caffa, 
the  town  appears  to  cover  the  southern  side  of  it,  and  to 
rise  like  a  vast  theatre,  with  its  numerous  mosques  and 
minarets,  over  all  the  hills  which  encircle  that  part  of  the 
bay.  On  the  southern  side  of  the  bay  stood  the  Genoese 
citadel :  The  walls,  which  are  tolerably  well  preserved, 
are  flanked  with  towers,  and  marked  with  several  half 
effaced  incriplions.  The  traces  of  the  streets,  within  the 
inclosures,  are  still  visible,  and  numerous  subterraneous 
chambers,  and  spacious  magazines,  amid  a  promiscuous 
heap  of  ruins,  assert  the  former  splendour  of  this  desert- 
ed city.  The  opposite,  or  northern  side  of  the  city, 
which  was  the  residence  of  the  Tartars,  is  the  only  part 
■which  is  now  inhabited.  Between  these  two  parts  of  the 
city,  but  rather  towards  the  west,  and  elevated  on  the 
hills  above  tliem,  stood  that  part  of  the  town  which  was 
inhabited  by  the  Armenians,  and  whicli  is  now  a  scene  of 
ruLiis.  Near  the  walls  of  the  old  Armenian  fortress,  and 
on  the  high  ground  above  the  Tartar  city,  are  the  ruins 
of  a  circular  building,  which  Dr  Clarke  supposes  to  have 
been  an  ancient  bath.  On  takuig  down  a  part  of  the 
stucco  which  loosely  adhered  to  the  wall,  that  celebrated 
traveller  discovered  a  beautiful  covering  of  coloured 
plaster,  exactly  similar  to  that  which  is  found  in  Pompeia 
and  Herculaneum.  A  few  days  before  Dr  Clarke's  ar- 
rival, (July,  18(;0),  a  stone  was  discovered  in  the  centre 
of  the  old  pavement  of  this  building.  It  was  rudely 
sculptured  in  two  parts,  upon  a  kind  of  Cippus.  In  the 
upper  part  were  two  crowned  heads,  and  the  lower  part 
coiitained  a  staircase  leading  to  the  mouth  of  a  stone  se- 
pulchre.    "  I  endeavoured,"  says  Dr  Clarke,    "  to  pre- 


vail on  the  guides  to  follow  the  clue  thus  offered,  and  to 
search  for  the  staircase  so  represented,  below  the  spot  on 
which  the  stone  itself  was  found.  This  they  refused  to 
do."  The  other  buildings,  which  are  deserving  of  notice, 
and  which  are  in  the  Tartar  city,  are  some  magnificent 
public  baths  and  mosques  in  a  ruinous  condition,  a  few 
minarets,  several  shops,  the  Turkish  coffee-house,  an 
unfinished  palace  of  the  late  Khan,  and  a  large  stone 
building  at  the  entrance  of  the  city,  which  was  formerly 
a  muit.  Near  this  building  there  are  some  ruins,  which 
Dr  Clarke  thinks  may  have  belonged  to  the  ancient  Theo- 
dosia.  The  earliest  inscription  which  he  could  find  was 
not  before  the  end  of  the  1 4th  century.  One  of  these,  in 
the  Armenian  language,  sculptured  in  relief,  on  a  slab  of 
white  marble,  was  brought  home  by  Dr  Clarke,  and  is 
now  in  the  vestibule  of  the  university  library  of  Cam- 
bridge. See  Clarke's  Greek  Marbles,  p.  3.  No.  viii. 
The  following  account  of  the  devastations  committed  by 
the  Russians,  upon  the  public  buildings  of  this  city,  is  so 
peculiarly  interesting  and  characteristic,  that  we  are 
tempted  to  present  it  to  our  readers  in  Dr  Clarke's  own 
words  : 

"  The  melancholy  devastation  committed  by  the 
Russians,  while  it  draws  tears  down  the  cheeks  of  the 
Tartars,  and  extorts  many  a  sigh  from  the  Anatolian 
Turks  who  resort  to  Caffa  for  commercial  purposes, 
cannot  fail  to  excite  the  indignation  of  every  enlightened 
people.  At  Caffa,  during  the  time  we  remained,  the 
soldiers  were  allowed  to  overthrow  the  beautiful 
mosques,  or  to  convert  them  into  magazines,  to  pull 
down  the  minarets,  tear  up  the  public  fountains,  and  to 
destroy  all  the  public  aqueducts,  for  the  sake  of  a  small 
quantity  of  lead  which  they  were  thereby  enabled  to  ob- 
tain. While  these  works  of  destruction  were  going  on, 
the  officers  were  amusing  themselves  in  beholding  the 
mischief  Tall  and  stately  minarets,  whose  lofty  spires 
added  much  grace  and  dignity  to  the  town,  were  daily 
levelled  with  the  ground  ;  which  were  of  no  other  value 
to  their  destroyers  than  to  supply  a  few  soldiers  with  bul- 
lets,! or  their  officers  with  a  dram.  I  was  in  a  Turkish' 
coffee-house  at  Caffa,  when  the  principal  minaret,  one  of 
the  ancient  and  characteristic  monuments  of  the  country, 
to  which  the  Russians  had  been  some  days  employed  in 
fixing  blocks  and  ropes,  came  down  with  such  violence 
that  its  fall  shook  every  house  in  the  place.  The  Turks, 
seated  on  divans,  were  all  smoking,  and  when  that  is  the 
case,  an  earthquake  will  scarcely  rouse  them ;  neverthe- 
less, at  this  flagrant  act  of  impiety  and  dishonour,  they 
rose,  breathing  out  deep  and  bitter  curses  against  the 
enemies  of  their  prophet.  Even  the  Greeks,  who  were 
present,  testified  their  anger  by  similar  imprecations. 
One  of  them  turning  to  me,  and  shrugging  his  should- 
ers, said,  with  a  countenance  of  contempt  and  indigna- 
tion, 2*i(««(  !  ScvTHiANS  !  which  1  found  afterwards  to 
be  a  common  term  of  reproach  ;  for,  though  tlie  CJreeks 
profess  the  same  religion  as  the  Russians,  they  detest 
the  latter  as  cordially  as  do  the  Turks  or  Tartars.  The 
most  lamentable  part  of  the  injury  thus  sustained,  has 
been  in  the  destruction  of  the  tonihiits  and  public  foun- 
tains, which  conveyed,  together  with  the  purest  water, 
from  distant  mountains,  a  source  of  health  and  comfort  to 
the  people.  They  first  carry  off  the  leaden  pipes  in  or- 
der to  make  bullets  ;  then  they  lake  down  all  the  marble 


•  "  As  far  as  my  own  observations  carry  me,"  sajs  Dr  Clarke,  "  I  have  never  yet  been  satisfied  as  to  the  fact  that  TlieoUosia  and 
Caffa  stood  upon  the  same  spot  "     Truiieh,  vol.  i   p  431.     See  the  note, 
f  TliC  Kuss'au  troops  are  obliged  to  provide  tlieuibelves  with  lead. 
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Blabs  ami  large  stones  for  huiklini^  materials,  which  ihry 
employ  in  the  construction  olbarracks;  lastly,  tlii-y  blow 
up  the  channels  wliich  convey  water,  because  they  say 
the  water  por-tcrs  cannot  earn  a  livelihood  when  there 
arc  public  fotmtains.  Some  of  these  fountains  were  of 
great  aiiti(|uity,  and  beautifully  decorated  witii  marble 
reservoirs,  as  well  as  with  bas-reliefs  and  inscriptions. 
In  all  Mahometan  countries,  it  is  considered  an  act  of 
piety  to  |)reserve  and  to  adorn  the  public  aqueducts. 
Works  of  that  nature  once  appeared  in  almost  every 
street  of  C'aft'a  ;  some  were  public  washing  places  ;  others 
poured  out  streams  of  water  as  clear  as  crystal  for  allay- 
ing the  thirst  of  the  inhabitants,  and  for  ablutions  i)riorto 
their  going  to  the  mosiiues.  They  were  nearly  all  de- 
molished when  wc  arrived. 

The  sculijtiu'cd  marbles  of  its  ancient  Grecian  inhabi- 
tants had  not  shared  a  better  fate.  All  that  even  Maho- 
metans had  spared  of  bas-reliefs,  of  inscriptions,  or  ar- 
chitectural pillars,  were  broken  by  the  Russians,  and 
sold  as  materials  to  construct  their  miserable  barracks. 
Wc  found  the  identical  marbles,  described  by  Odcrico, 
broken  and  exposed  for  sale  in  the  ruins  of  the  old  Ge- 
noese fortress.  These  were  of  peculiar  interest,  because 
they  related  to  the  history  of  the  town.  It  was  in  vain 
that  we  solicited  to  become  purchasers  ;  the  request  was 
immediately  denied  by  the  general  oflicers.  Strangers, 
he  said,  are  not  permitted  to  take  any  thing  out  of  the 
countiy." 

The  roadstead  of  Caffa  is  protected  by  a  promontory 
from  almost  every  wind,  except  those  from  the  north  and 
south  west.  Ships  can  anchor  very  near  the  shore  in  a 
slimy  bottom.  Its  commerce  is  so  inconsiderable,  that  a 
small  number  of  merchant  ships  can  scarcely  find  cargoes 
in  it.  Fishing  is  carried  on  to  some  extent  in  tiie  bay  of 
CafTa,  and  the  sea  of  Azof  aB'ords  a  great  quantity  of 
sturgeons,  the  spawn  of  which,  when  salted,  is  called 
caviar,  and  forms  a  considerable  article  ol  trade. 

The  city  of  CafTa  was  so  flourishing  under  the  Genoese, 
that  it  obtained  the  name  of  Crim-Stambul,  or  the  Con- 
stantinople of  Crimea.  It  first  came  into  their  hands  in 
A.  D.  1226,  and  continued  in  their  possession  till  the 
year  1475,  when  it  was  taken  from  them  by  Mahomet 
the  Great.  A  considerable  trade,  however,  was  still 
carried  on  between  Gmoaand  Cafl'a ;  and  in  1672,  when 
the  city  was  visited  by  Sir  John  Chardin,  400  vessels  ar- 
rived and  cleared  out  in  the  space  of  forty  days.  After 
this  the  commerce  of  Cafta  was  entirely  lost,  and  the 
Tliracian  Bosphorus  shut  against  foreign  vessels  When 
Cafl'a,  along  with  the  rtst  of  the  Crimea,  was  ceded  to 
Russia  by  the  convention  of  1783,  Catherine  restored  the 
ancient  name  of  Thcodosia,  and  seemed  desirous  to  pro- 
mote its  commercial  interests.  A  quarantine  was  con- 
sequently established,  and  encouragement  held  out  for 
merchants  to  settle  in  the  town  ;  but  these  attempts  seem 
to  have  failed,  as  the  town  coi.tained  only  aboiu ,/?/>!/  fa- 
milies in  1800,  when  visited  by  Dr  Clarke,  anu  in  some 
instances  a  house  contained  more  than  one  family.  In 
1803,  when  this  town  was  visited  by  Reuilly,  the  number 
of  houses  did  not  exceed  100,*  which  were  chiefly  inha- 
bited by  Greeks.  In  former  times,  CafTa  contained 
36,000  houses  within  its  walls,  and  including  the  suburbs, 
not  less  than  44,000  houses.  See  Chardin's  Travels  ; 
Rcuilly's  Travels  in  the  Crimea  in  1803,  chap.  vi. ;  but 
particularly  Clarke's  Travels  in  various  Countries  of  Eu- 


rotie,Asm,and  Africa^  vol.  i.  chap.  xix.  p.  445.    See  also 

CllIMEA.       (ij) 

C.\1'1''R  ARIA,  a  country  of  Africa,  extending  across 
the  southern  part  of  the  continent ;  and  contained  on  the 
west  between  the  20th  and  2.jtli  degree  of  S.  Lat.  and 
between  the  24th  and  32d  degi-ce  of  S.  Lat.  on  the  east. 
Some  geographers  have  dilated  these  boundaries,  and 
have  applied  the  name  to  the  wlioh:  country  lying  south 
of  Cape  N('gro  and  the  river  Del  Spiritu  Santo,  and 
reaching  toward  the  north,  between  Lower  Guinea  and 
Monomatapa,  as  high  as  the  equator.  But  the  appclla- 
tion  Caffraria  must  be  confined  to  that  portion  of  coun- 
try inhabited  by  the  CaflVcs,  from  whom  it  takes  its 
name  ;  and  as  this  peo])le  difi'er  very  widely  in  appear- 
ance, in  disposition,  and  in  manners,  both  from  the  ne- 
groes on  the  north,  and  the  Hottentots  on  the  south,  the 
extent  of  their  territories  has  been  ascertained  with  con- 
siderable accuracy. 

Of  this  country,  however,  our  knowledge  is  as  yet 
very  defective.  No  travellers  have  penetrated  far  enough 
into  the  interior,  so  as  to  be  enabled  to  give  a  correct 
description  of  its  productions  and  inhabitants.  Their 
excursions  have  been  confined  to  some  particular  hordes; 
and  from  the  manners  and  appearance  of  these  have  been 
drawn  the  general  character  of  the  nation.  The  Boo- 
shuanus,  Barroloos,  Damaras,  Tambookies,  and  the  in- 
habitants of  Cafferland,  who  are  particularly  distinguish- 
ed by  the  colonists  of  the  Cape  of  Good  Hope  by  the 
name  of  CafTrcs,  are  the  only  tribes  of  which  we  have 
any  account :  and  it  is  to  the  latter  of  these  that  the  de- 
(Scriptions  of  Patcrson,  Sparmann,  Vaillant,  and  Barrow, 
chiefly  refer. 

This  country  towards  the  cast  is  in  many  places  ex- 
tremely fertile.  The  mountains  are  covered  with  im- 
mense forests.  The  plains  are  clothed  with  a  luxuriant 
herbage,  and  refreshed  and  fertilized  by  innumerable 
streams.  But  towards  the  west,  in  the  country  of  the 
Damaras,  it  is  a  perfect  desert.  The  inhabitants  keep 
no  kind  of  cattle.  Their  country,  in  fact,  is  so  totally 
barren  and  sandy,  that  no  cattle  could  exist  upon  it  ;  and 
the  whole  subsistence  of  the  tribe  depends  upon  the  ex- 
changing of  copper  rings  and  beads  for  provisions  with 
the  Booslnianas  on  the  east,  and  the  Namaqua  Hotten- 
tots on  the  south.  These  articles  they  themselves  ma- 
nufacture from  the  copper  ore,  which  is  found  in  great 
abundance,  in  a  chain  of  mountains  extending  from  the 
Orange  river  to  tlie  tropic.  The  climate  is  very  vari- 
able, but  it  seldom  rains,  except  in  summer,  when  it  is 
attended  with  thunder  and  lightning.  On  the  baiiks  of 
the  Great  Fish  river,  which  is  the  boundary  between 
the  colony  and  Cafferland,  Mr  Barrow  experienced  a 
very  remarkable  variation  in  the  tempei-ature  of  the  air, 
during  tlie  space  of  two  days.  When  descending  the 
heights  towards  the  level  of  the  river,  the  thermometer, 
which,  on  the  preceding  night,  was  as  low  as  52°,  and 
which,  at  noon,  had  stood  at  72°,  in  the  course  of  an  hour 
ascended  to  102"  in  the  shade,  and  to  106°  when  expos- 
ed to  the  direct  rays  of  the  sun.  The  wuid,  he  observes, 
was  due  north,  and  remarkably  strong,  and  the  streant  of 
air  was  so  heated,  that  it  was  scarcely  possible  to  "bear  ex- 
posure to  it  for  any  length  of  time.  On  the  following 
day,  however,  on  tlie  same  spot,  and  with  the  same 
wind,  but  less  strong,  the  thermometer  was  do  Iiigher 
than  71° 


*  In  all  the  recent  accounts  of  this  town,  it  is  said  to  contain  four  or  five  thousand  houses. 
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The  inhabitants  of  this  country,  though  generally  de- 
nominated Caffres,  call  themselves  Koussis.  They  know 
no  such  word  as  Caffre  ;  in  fact,  they  are  unable  to  pro- 
nounce it,  as  they  have  no  sound  for  the  letter  R  in  tneir 
language.  The  name  is  derived  from  the  Arabic  cafir, 
signifying  infidel.  It  was  applied  by  the  Arabs  as  a 
term  of  reproach  to  all  who  did  not  profess  the  religion 
of  Islam  ;  and  the  Portuguese,  takhig  it  in  a  genei-al 
sense,  have  extended  it  to  all  tnose  nations  of  Africa  who 
seem  to  have  no  knowledge  of  a  Deity.  That  the  Caf- 
fres are  not  the  original  inhabitants  of  this  country,  ap- 
pears perfectly  evident,  from  their  great  dissimilarity, 
in  almost  every  respect,  to  the  other  nations  that  sur- 
round them  ;  and  we  cannot  but  agree  with  Mr  Barrow, 
that  they  are  of  Arabic  oi'igin,  though  we  may  some- 
what differ  from  that  intelligent  traveller  in  proving  their 
affuiity  to  that  nation.  They  possess  many  features  of 
resemblance,  both  in  shape  and  in  manners,  to  the  noma- 
dizing tribes  of  tlie  Arabian  desert.  They  have  the  same 
contour  of  visage,  the  same  pastoral  habits,  and  the  same 
hospitable  disposition  ;  and  what  fixes  their  affinity  still 
stronger,  they  practice  the  same  rite  of  circumcision. 
But  it  becomes  a  question  not  undeserving  of  a  solution, 
(though  we  do  not  pretend  to  give  one  altogether  satis- 
factory,) how  came  they  into  their  present  insulated  si- 
tuation ?  Had  they  ever  constituted  a  part  of  the  armies 
of  the  Mahometan  caliphs,  which  overran  the  northern 
shores  of  Africa,  and  extended  their  conquests  along  the 
eastern  boundaries  of  this  continent,  we  cannot  suppose 
that  they  could  have  been  so  separated  from  their  com- 
panions, as  to  forget  the  very  name  of  the  nation  to  which 
they  originally  belonged,  and  to  retain  no  traces  of  that 
religion  which  they  had  laboured  to  propagate  and  main- 
tain. Wc  know  that  when  Vasco  de  Gama  visited  this 
country,  m  the  end  of  tlie  15th  century,  the  Arabs  had 
possession  of  all  the  coast  from  Cape  Corientes  to  the 
Red  vSea.  It  is  consequently  very  improbable,  that  a 
people  of  the  same  language,  of  the  same  religion,  and 
inhabiting  the  adjacent  count]-)-,  should  have  been  so 
completely  cut  off  from  all  communication  with  their 
brethren.  Were  we  to  form  a  conjecture  upon  this  sub- 
ject, we  should  date  the  emigration  of  this  people  prior 
to  tiie  final  subjugation  of  Arabia  to  the  Mahometan 
faith.  The  opposition  which  the  religion  of  the  impos- 
tor experienced  from  his  countrymen,  on  his  first  ap- 
pearance as  a  reformer;  the  difficulties  which  he  after- 
wards met  with  in  the  prosecution  of  his  schemes  through- 
out the  peninsula ;  and  the  circumstance  that  there  are 
some  of  the  Aral)  nations  wlio,  even  to  this  day,  have 
withstood  the  power  of  the  Mahometans,  and  are  still 
idolaters ;  induce  us  to  suppose,  that  some  of  the  inde- 
pendent tribes  would  prefer  to  forsake  their  country, 
rather  than  the  religion  of  their  fathers.  These  passing 
rtvcr  into  into  Ethiopia,  might  wander  soulhwai-d  in  search 
of  new  settlements  ;  and,  driven  before  the  swords  of  the 
con(|uerJng  Moslems,  might  receive  the  appellation  of 
injidcls,  which  they  still  retain,  and  which  might  pi'cvcnt 
all  intercourse  between  them  and  their  oppressors.  Their 
adherence  to  the  rite  of  circumcision  cannot  be  urged, 
as  is  done  by  Mr  Barrow,  as  any  proof  whatever  of  tiieir 
having  formerly  professed  the  religion  of  Islam.  This 
rite  is  not  peculiar  to  that  religion,  but  was  practised  by 
the  descendtnts  of  Ishmael  long  before  the  appearance 
of  Mahomet;  and,  according  to  Josephus,  was  perform- 
ed, not  on  the  eighth  day,  as  was  ihc  custom  of  l  he  Jews, 
hut  when  about  twelve  or  thirteen  years  old,  which  pe- 
riod is    still  observed    both   by   the    Mahometans  and 


Caffres.  This  ceremony,  however,  the  Caffre  does  not 
consider  as  a  sacred  institution,  but  merely  as  a  custom 
handed  down  to  him  by  his  ancestors,  and  as  a  duty  which 
he  owes  to  their  inemory.  It  is  the  only  exterior  mark 
of  reiigion  which  he  seems  to  have  retair.ed  ;  and  if  he 
possesses  any  religion  at  all,  it  is  a  religion  « ithout  wor- 
ship. 

The  appearance  of  the  Caffre  bespeaks  him  to  have 
sprung  from  a  race  very  superior  to  his  neighbours  the 
Hottentots  of  the  Cape,  or  the  negroes  of  Mozambique. 
He  nas  neither  the  protruding  cheek-bones  and  contract- 
ed cliin  of  the  one,  nor  the  large  broad  face,  flat  nose^ 
and  thick  lips  of  the  other.  The  contour  of  his  visage 
and  head  can  scarcely  be  distinguished  from  that  of  an 
Euiopean;  his  countenance  is  open  and  manly,  and 
generally  overspread  with  a  smile  ;  his  eyes  are  large 
and  black,  his  teeth  as  pure  as  ivory,  and  his  hair  snort 
and  curled ;  nis  figure  is  tall,  muscular,  and  elegant; 
and  liis  carriage  firm  and  erect.  "  A  young  man  about 
twenty,"  says  Mr  Barrow,  "  of  six  feet  ten  inches  highj 
was  one  of  the  finest  figures  that  perhaps  was  ever  creat- 
ed. He  was  a  perfect  Hercules ;  and  a  cast  from  his 
body  would  not  have  disgraced  the  pedestal  of  that  deity 
in  the  Farnese  palace."  The  women,  however,  are  not 
of  such  a  handsome  make,  being  ratlur  of  low  stature, 
ana  strong  limbed  ;  but  they  are  sprightly,  good  hu- 
moured, and  active  ;  and  their  countenancts  are  animat- 
ed with  dark  sparkling  eyes,  and  regular  and  beautiful 
white  tet-th.  Tne  same  traveller,  when  describing  a 
party  of  Caffre  women,  the  first  indeed  which  he  had 
met  witli,  observes,  "  Good  temper,  animation,  and  a 
cneertul  turn  of  mii«d,  beamed  in  all  their  countenances. 
We  found  tiiem  to  be  modest,  without  reserve  ;  extreme- 
ly curious,  without  being  troublesome  ;  lively,  but  not 
impudent ;  and  sportive,  without  the  least  shadow  of 
behig  lascivious."  Tne  Calfres  also  surpass  their  neigh- 
bours in  tile  qualifications  of  tneir  minds.  Tney  are 
miid,  benevolent,  and  hospitable,  but  at  the  same  time 
brave,  and  devoid  of  fear  or  suspicior, ;  and  in  their  man- 
ners have  more  tne  appearance  of  civilization  than  any 
oti.er  unlettered  nation  in  the  world. 

Their  language,  though  Uiey  retain  not  the  smallest 
vestige  of  a  written  character,  surpasses  that  of  many 
na.ions  who  can  boast  of  greater  rehinnient  and  civiliza- 
tion. ''  In  the  euuncialion,"  says  Mr  Barrow,  "  it  is 
soft,  fluent,  and  harmonious ;  has  neither  the  monoto- 
nous mouthing  of  the  savage,  nor  the  nasal  nor  guttural 
sounds  that  ju'evail  in  almost  all  the  European  tongues; 
and  is  as  dillVrcnt  fiom  that  of  the  Hottentots,  as  the  lat- 
ter is  from  tne  English."  The  names  of  the  mountains 
and  rivers  of  this  country,  however,  are  all  Hottentot, 
wliich  is  a  presumptive  proof  that  the  Caffres  are  not 
the  aborigines  oi  these  posiicssions  wl-.ich  they  now  enjoy. 

The  habitations  of  these  people  are  in  general  circu- 
lar, and  in  the  form  of  bee-hives,  and  are  larger  and 
more  regular  than  tliose  of  the  Hottentots.  In  Caffer- 
land,  the  frame  is  constructed  of  wood,  which  is  plaster- 
ed botli  within  and  without  with  a  kind  of  mortar  made 
of  yellow  clay  and  the  dung  of  cattle,  and  a  neat  cover- 
ing of  matting  is  wrought  over  the  whole.  Their  tem- 
porary abodes,  when  wandering  about  with  their  cattle, 
are  generally  formed  of  ihe  shrubbery  of  the  woods, 
and  consist  of  a  few  livin;,  twigs  bent  and  interwoven 
into  each  other  in  the  form  of  a  jjarabola,  and  cover- 
ed over  with  branches  of  tre<s  and  long  grass. 

The  village  which  Mr  Barrow  visited,  contained  only 
from  40  to  50  huts;  but  among  the   Booshuah*s  and 
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BaRBAloos,  the  towns  arc  murh  more  cxicnsivc  and 
bitlcr  built.  (Sec  these,  articles.)  The  CalVres  rub 
their  luces  ;iml  bodies  with  a  solution  of  red  ochre,  and 
the  practice  of  latooiiig  is  very  (general  tlirouijliout 
tiic  nation.  The  dross  of  the  men  consists  chiedy  of  a 
long  cloak  made  of  calf  skins,  which  in  summer  they 
throw  entirely  aside.  They  are  fond  of  ornament,  and 
tlieir  legs  and  arms  are  decorated  with  rings  of  ivory,  or 
bracelets  of  copper  andiron.  Their  necks  are  surround- 
ed with  glass  beads,  or  a  string  of  small  bones,  to  which 
they  give  a  most  beautiful  polish,  and  some  of  them  wear 
porcupiHC  quills  stuck  through  the  ears.  The  women 
have  also  a  skin  cloak  reaching  below  the  calf  of  the 
leg,  which  they  wear  in  all  seasons,  and  which  is  stud- 
ded witli  brass  buttons.  The  head  is  covered  with  a 
close  leather  cap,  ornamcnte<l  with  beads,  shells,  and 
pieces  of  polished  iron  or  copper  ;  and  from  their  neck, 
which  is  decorated  with  a  vast  variety  and  profusion  of 
ornaments,  is  svis])ended  the  shell  of  a  small  land  tor- 
toise, in  which  they  carry  some  red  ociire,  and  a  thin 
piece  of  leather  to  rub  it  upon  their  faces. 

The  Cafl're  is  both  a  shepherd  and  a  warrior,  but  he 
only  assumes  the  latter  character  when  the  emergencies 
of  his  tribe  call  for  his  assistance.  War  is  not  with  him 
an  employment,  which  he  prosecutes  in  order  to  satisfy 
liis  thirst  for  blood  and  plunder,  and  is  never  entered  into, 
either  for  extension  of  territory  or  individual  aggrandize- 
ment. It  is  only  when  compelled  to  take  up  arms  by 
the  aggression  or  injustice  of  a  neighbouring  horde, 
that  he  renounces  for  a  time  his  peaceful  habits,  and 
enters  into  all  the  horrors  and  fatigues  of  war.  His 
principal  weapon  is  the  omkontoo,  or  liassagai,  as  it  is 
called  by  the  Hottentots,  from  the  naure  of  the  tree  of 
which  the  shaft  is  formed.  It  is  an  iron  spear,  nearly  a 
foot  in  length,  fixed  to  a  tapering  shaft,  about  four  feet 
long.  This  he  throws  with  great  address,  and  seldom 
fails  of  hitting  his  object  if  within  fifty  or  sixty  paces. 
I  [is  other  weapon  is  the  ktrrie,  which  he  uses  either  in 
close  engagement  or  at  a  distance.  It  is  a  kind  of  club 
about  two  feet  and  a  half  long,  and  at  one  end  nearly  three 
inches  in  diameter.  He  carries  also  an  oval  shield  about 
four  feet  in  length,  made  of  the  thickest  part  of  a  bul- 
lock's hide,  upon  which  he  receives  the  darts  and  ar- 
rows of  the  enemy.  He  disdains,  however,  to  poison 
his  weapons  as  is  done  by  his  neighbours  the  Bosjes- 
rKans  and  Hottentots,  and  considers  it  as  unworthy  both 
of  his  courage  and  his  humanity  :  neither  docs  he  at- 
tack by  surprise,  but  boldly  opposes  himself  to  liis  ad- 
versary in  the  open  field.  "  Le  CafiVe,"  says  Vaillant, 
"  cherche  toujours  son  enncmi  face  a  face  ;  il  ne  peut 
lancer  sa  hassagai,  qu'il  ne  soit  a  decouvert ;  le  llot- 
tentot,  au  contraire,  cache  sous  inie  roche,  on  dev- 
riere  un  buisson,  cnvoic  la  mort,  sans  s'exposer  a  la 
recevoir  ;  I'un  est  le  tigrc  pcrfide  qui  fond  traitreuse- 
ment  sur  la  proie  ;  I'autre  est  le  lion  genereux  cjui 
b'annoncc,  se  montre  attacjiic  et  perit,  s'il  n'est  pas  vuin- 
quer." 

The  CafTres  are  governed  by  chiefs,  wliose  dignity, 
however,  consists  entirely  in  the  respect  and  love  of 
their  subjects,  and  from  whom  they  are  distinguished 
by  a  brass  chain,  suspended  on  the  left  side  of  the  head 
from  a  wreath  of  copper  beads.  But  though  com- 
■pletely  independent  of  one  another,  yet  one  among  these 
is  gener-lly  ac.J<nowledged  as  superior  to  the  rest,  and 
is  supposed  to  liold  the  sovereign  power.  This  honour 
is  hereditary,  and  can  only  be  inlierited  by  a  son  or  a 
jiephew,  who  succeed  according  to  primogeniture  ;  lor, 
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failing  these,  a  king  is  chosen  by  the  chiefs  of  the  dif- 
ferent hordes,  which  is  frcipiently  attended  with  dissen 
sions  and  bloodshed.  A  chief  has  no  power  ovei-  tlic 
lives  or  properties  of  his  subjects  ;  but  is  amoirable  for 
every  ofience  to  the  established  laws  of  his  hoi-de  or 
nation.  These  laws  are  extremely  simple,  and  ground- 
ed entirely  on  natural  prinrii)les.  Premeditated  mur- 
der is  punished  with  instant  death  ;  but  if  a  murder  be 
committed  in  self-defence,  in  a  quarrel,  or  by  accident, 
a  fine  is  paid  to  the  relations  of  the  deceased,  as  a  com 
l)ensation  for  their  loss.  Thi»  fine  is  either  agreed  to 
among  themselves,  or  is  settled  by  the  chiefs  and  eldei  - 
of  the  hoide  ;  and  the  amount  is  genei-ally  estimated  ^^ 
the  value  which  the  deceased  bore  in  society.  Restitu- 
tion is  the  only  piujishmcnt  for  theft;  and  they  appear 
to  be  utterly  unacquainted  with  the  practice  of  impri- 
sonment. 

Cattle  constitutes  the  sole  wealth  of  the  CafTres,  an'! 
the  tending  and  rearing  of  them  are  their  principal  em- 
ployment. Some  of  their  oxen  arc  remarkably  large., 
and  resemble  the  Alderney  cow  ;  others  arc  small  and 
strong,  not  unlike  the  black  cat'le  of  the  Highlands. 
The  horns  of  their  favoui-ites  arc  twisted  into  a  variety 
of  forms,  particularly  of  those  which  are  used  for  ridipg, 
for  they  have  no  horses.  They  manage  their  cattle  with 
great  regularity.  Every  moveinertt  is  done  by  the 
sound  of  a  whistle,  made  of  bone  or  ivory,  which  is 
heard  at  a  great  distance,  or  by  a  similar  noise  made 
with  the  mouth,  and  which  the  animals  seem  perfectly 
to  understand.  In  the  moniing  they  arc  dispersed  to- 
pasture  by  a  particular  signal  ;  another  collects  them  in 
the  evening  ;  and  at  a  tliird  the  cows  separate  from  the 
herd,  and  come  forward  to  he  milked;  which  operation, 
and  also  the  management  of  the  dairy,  are  entrusted  en- 
tirely to  tlie  men.  The  drudgery  and  hard  labour  are 
left  for  the  women,  who  not  only  look  after  the  house- 
hold affairs,  but  construct  their  habitations,  break  up 
the  ground,  sow  the  grain,  and  gather  in  the  harvest. 
They  are  also  employed  in  the  manufacture  of  baskets 
for  holding  the  milk,  and  of  earthen  pots  in  which  they 
boil  their  food.  These  baskets,  which  are  made  of  a 
species  of  cyfierus,  or  strong  reedy  grass,  arc  exceed 
ingly  neat,  and  the  texture  is  so  close,  that  they  are  ca- 
pable of  containing  the  ihuinest  fluid. 

Agriculture  is  practised  in  this  country,  particularly 
in  CafTerland,  to  a  very  limited  extent;  and  though  the 
soil  requires  very  little  preparation,  and  is  so  extremely 
fertile,  that  every  vegetable  substance,  whether  sown  or 
planted,  grows  with  great  luxuriance,  yet  milkt,  and  a 
large  species  of  water  melon,  are  their  principal  culinary 
plants.  They  cultivate  also  some  tobacco  and  hemp, 
which  are  used  only  for  smoking ;  and  the  eficcts  ot 
the  last  are  said  to  be  fully  as  narcotic  as  those  of 
opium.  But  tney  appear  to  be  more  attached  to  a  pas- 
toral than  an  agricu'ltul'ai  life,— a  circumstance  which 
must  necessarily  retard  their  proa-vcss  in  civilization. 
Towards  the  west,  however,  among  the  BoC^huanas,  agri- 
culture seems  to  have  arrived  at  considerable  j5f  Sec- 
tion ;  and  the  British  commissioners,  who  were  sent  into 
that  country  in  1 80 1,  to  procure  a  supply  of  draught 
oxen,  passed  through  several  large  tracts  of  ground, 
that  were  laid  out  and  cultivated  like  so  many  gardens; 
and  in  the  neighbourhood  of  Lectakoo,  they  found  seve- 
ral extensive  fields,  which  were  sown  with  a  species  of 
holciis.  Though  possessed  of  immense  herds,  and 
though  much  of  their  spare  time  is  employed  in  hunting, 
vet  thev  use  vcrv  little  animal  food.     Tliey  rarely  kill 
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any  of  their  caUk-,  except  as  a  token  of  hospilalily,  when 
visited  by  strangers;  antl  they  have  no  other  domestic 
animals  which  can  yield  them  subsistence,  for  in  the 
whole  Caffre  country  there  is  neither  sheep,  goats,  pigs, 
nor  poultry.  They  live  chiefly  upon  milk,  which  they 
always  use  in  a  curdled  state.  To  this  they  add  a  few 
gramineous  roots,  various  kinds  of  berries,  and  the  seeds 
of  plants  called  by  the  natives  Plantains,*  which  grow 
spontaneously  in  the  woods,  and  on  the  banks  of  the  ri- 
vers. They  use  also  the  pith  of  a  certahi  species  of 
palm,  which  they  let  lie  for  several  days,  until  it  be- 
comes sour,  and  then  bake  it  in  the  oven.  Their  igno- 
rance of  fermented  or  distilled  liquors,  and  their  tem- 
perate diets,  exempt  them  from  many  disorders  to  which 
other  savage  nations  are  subject. 

The  commercial  intercourse  of  the  Caffres  is  confined 
to  the  Dutch  farmers,  and  their  eastern  neighbours  the 
Tambookies.  The  illicit  trade  with  the  former,  con- 
sists entirely  in  the  exchange  of  their  cattle  for  pieces 
of  iron,  copper,  glass-beads,  and  other  trifling  articles  ; 
but  from  the  Tambookie  nation  they  derive  a  more  valua- 
ble commodity — their  wives.  Marriage  among  the 
Caffres  is  merely  a  bargain  between  the  lover  and  the 
parents  of  his  mistress.  A  previous  courtship,  and  the 
daughter's  consent,  is  seldom  thought  necessary.  She 
considers  herself  the  property  of  her  father,  and  entirely 
at  his  disposal,  and  is  neither  surprised  nor  moved  when 
informed  of  her  fate.  The  common  price  of  a  wife  is  an 
ox,  or  a  couple  of  cows ;  but  the  Tambookie  wives  arc 
much  dearer,  as  they  are  more  esteemed,  and  are  in 
general  confined  to  the  chiefs.  Though  polygamy  be 
allowed,  the  custom  of  purchasing  their  wives  prevents 
any  inconvenience  resulting  from  the  practice  of  it,  as 
few  of  the  common  people  can  afford  to  obtain  more 
than  one.  The  celebration  of  the  marriage  is  attended 
•with  rejoicing  and  dancing,  which  sometimes  lasts  for 
weeks,  according  to  the  weaUb  of  the  parties.  Their 
music  and  dancing,  however,  are  both  miserably  bad. 
«'  A  Caffre  woman,"  says  Mr  Barrow,  "  is  only  serious 
when  she  dances ;  and  at  such  times  her  eyes  are  con- 
stantly fixed  on  the  ground,  and  her  whole  body  seems  to 
be  thrown  into  convulsive  motions." 

The  method  of  disposing  of  their  dead  differs  from 
that  of  all  their  neighbours.  The  honours  of  sepulture 
are  bestowed  only  on  their  chiefs,  who  are  commonly  in- 
terred very  deep,  in  the  places  where  their  oxen  stand 
during  the  night,  or  are  covered  over  with  stones,  heap- 
ed up  in  the  form  of  a  cupola.  The  children  are  depo- 
sited in  the  ant-hills  which  have  been  excavated  by  the 
myrmecotihagi,  or  ant-eaters;  but  all  the  rest  are  thrown 
out  into  an  open  ditch,  which  is  common  to  the  whole 
horde,  and  are  there  left  without  covering,  to  be  dc- 
\ourcdby  the  wolves.  It  is  from  this  circumstance  that 
the  country  abounds  with  these  animals,  as  a  Caffre,  in 
consideration  of  their  services  in  this  respect,  never  at- 
tempts to  destroy  them.  ]}ut  however  shocking  and  un- 
natural this  practice  may  appear,  yet  the  Caffres  enter- 
tain a  great  respect  for  the  memory  of  their  deceased 
relations  ;  and  to  swear  by  one  of  them  is  considered  as 
an  inviolable  oath. 

When  Mr  IJarrow  visited  Caffcrland  in  1798,  the 
supreme  authority  was  held  by  a  young  chief  called 
Gaika,  who  was  of  a  most  amiable  disposition,  and  pos- 
sessed a  clear  and  vigorous  understanding.  lie  had 
ffiten  at  war  with  his  uncle  Zambie,  who,  having  acted 


as  regent  during  the  minority  of  his  nephew,  had  re- 
fused to  resign  to  him  the  government  on  his  coming 
of  age.  In  this  war  Zambie  had  been  joined  by  a  pow- 
erful chief  to  the  northward ;  but  Gaika,  assisted  by  his 
father's  friends,  had  been  completely  victorious,  ana  had 
taken  the  usurper  prisoner.  This  man,  howevei-,  he 
treated  with  great  lenity,  restoring  to  him  his  wives  and 
all  his  effects ;  and  the  only  restriction  that  was  im- 
posed upon  him,  was  to  be  always  in  the  same  village 
with  the  king.  Gaika  was  well  affected  towards  the 
British  government  at  the  Cape  ;  and  were  the  hostilities 
of  the  Dutch  boors  sufliciently  repressed,  there  is  no 
doubt  but  that  the  Caffre  nation,  under  such  a  chief, 
would  make  a  rapid  advancement  in  civilization.  See 
Barrow's  Account  of  Travels  in  Southern  Africa,  vol.  i. 
p.  166,  Sec;  and  vol.  ii.  p.  1  12.;  Le  Vaillant  Voyage  dans 
rinterieure  de  I'Afrique,  tom.  ii.  p.  200,  &c.;  Sparmann's 
Voyage  to  the  Ca/ie  of  Good  Hofie,  vol.  ii.  p.  165.;  Thun- 
berg's  Travels  in  Euro/ie,  ylfrica,  and  Asia,  vol.  i.  andii.; 
and  Paterson's  Journies  into  the  Country  of  the  Hotten- 
tots and  Caffrariai  p.  92,  Sec.   (/;) 

CAGLIARI,or  CA.LARi,the  capital  of  Sardinia,  stands 
upon  a  commanding  eminence,  at  the  bottom  of  a  ca- 
pacious bay  on  the  southern  side  of  the  island.  The 
town  rises  from  the  sea,  and,  with  its  vicinity,  has  a  very 
handsome  appearance  from  the  bay.  It  is  defended  by 
a  castle  and  regular  fortifications,  and  is  divided  into 
the  upper  town,  which  is  improperly  termed  "  The 
Castle,"  and  the  lower  town,  or  suburbs.  The  former 
is  walled  round,  and  contains  some  tolerable  buildings ; 
but  the  latter,  which  lies  upon  the  shore,  is  irregular 
and  dirty,  and  chiefly  inhabited  by  the  poorer  classes. 
Cagliari  was  the  residence  of  a  viceroy,  the  see  of  an 
archbishop,  the  place  of  assembly  for  the  cortes  or 
states  general,  and  the  seat  of  an  university,  founded  in 
1 606.  It  contains  a  superb  cathedral,  five  churches,  and 
twenty  convents  ;  and  had  a  royal  audience,  and  several 
other  tribunals. 

This  town  possesses  an  excellent  harbour,  and  is 
most  conveniently  situated  for  an  extensive  commerce. 
The  want  of  proper  encouragement,  however,  and  bur- 
densome restrictions,  prevent  the  inhabitants  from  pro- 
fiting by  these  advantages.  They  have  little  trade,  and 
seem  to  be  completely  absoi'bed  in  indolence.  The  har- 
bour is  screened  by  a  small  island  called  Pietra  Laida, 
and  in  the  bay  a  numerous  fleet  may  anchor  in  safety,  in 
from  three  to  fifteen  fathoms  of  water.  A  small  mole, 
capable  of  containing  four  galleys,  lies  opposite  the  low 
town.  It  is  shut  in  towards  the  south  by  a  wall  rising 
about  three  feet  above  the  sea,  which  serves  as  a  ram- 
part, and  has  a  battery  of  eleven  pieces  of  cannon. 

Cagliari  is  supposed  to  have  been  first  founded  by  the 
Carthaginians,  and  called  Caralis.  Upon  the  appear- 
ance of  a  British  fleet  under  Sir  Jolin  Leak  in  1708,  the 
inhaliitanls,  fearing  the  destruction  of  their  town,  com- 
pelled the  governor  to  surrender,  after  a  few  shots, 
when  it  was  transferred  to  the  Emperor  Charles  VI. 
It  was,  however,  retaken  by  the  Spaniards  ui  1717,  and 
about  two  years  after  ceded  to  the  house  of  Savoy., 
Population  30,000.  N.  Lat.  39°  2i',  i:.  Long.  9°  16'.  Sec' 
Peuchet  Dictionnaire,  he;  Azumi  Histoirc  Geogra- 
fthi<]ut\  Politi</ue,  ct  JVaturelle  dv  la  Sardaigne,  1801; 
and  Delia  cilia  Cagliari,  dclla  cilta  Sassari  JV'otizie  com- 
Jicndiosc  sacre  c  firofane,  1780.     (l) 

CAIIORS,  a  town  of  France,  anciently  called  Divona 


•  The  Hcliconia  Caffi-aria  of  Dr  Thunberg,  and  the  Strelitzia  Kcginie  of  Willdenow.    See  Bota-nv,  p.  158. 
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Cddurci,  and,  be forr  the  revolution,  the  capital  of  Qiirr- 
(■y,  and  a  bishop's  sfi-,  but  now  the  chief  phuc  in  the 
dcparlnicnt  of  the  Lot,  is  situat('<l  vipon  a  pcninsiila 
formed  by  that  river,  about  11 J  leaH;ucs  soulli  from 
Paris,  h  is  an  irrci^uhir  town,  with  narrow  streets, 
built  partly  against  the  steep  side  of  a  hill,  and  defend- 
ed with  a  thick  wall  and  regular  fortifications.  The 
cathedral,  which  is  ornamented  with  a  large  cupola, 
bears  evident  marks  of  anti'|uity;  and  there  arc  slill  to 
be  seen  the  ruins  of  a  Koman  amphitheatre  and  a(|ue- 
duct.  It  has  an  academy  and  lyceum ;  but  its  univer- 
sity, which  was  established  in  1332,  was  united  to  that 
of  Thoulouse  in  1751.  Cahors  has  some  manufactures 
of  superfine  and  common  drabs  and  ratteens.  Its  prin- 
ffipal  trade  and  wealth,  however,  are  derived  from  the 
vineyards  in  the  neighbourhood,  which  annually  ])roduce 
about  60,000  pipes  of  wine.  This  wine  holds  a  high 
rank  among-  the  red  wines  of  France,  and  great  (|uanti- 
ties  of  it  are  transported  by  the  Lot  and  the  Garonc  to 
Bourdeaux,  from  whence  it  is  carried  to  Holland  and 
England.  This  town  carries  on  also  a  considerable 
trafiie  in  hogs  and  walnut  oil  with  Langncdoc  and  Spain. 
It  formerly  had  four  annual  fairs,  each  of  which  lasted 
fovir  days;  but  it  has  now  twelve,  of  one  day  each, 
which  are  held  on  the  first  day  of  every  month,  except  in 
Jainiary  and  November,  when  the  fair  is  kept  on  the  third. 
Cahors  is  governed  by  a  prefect,  a  secretary-general, 
a  receiver-general,  a  |)ayniaster,  and  a  director  of  the 
customs;  and  has  a  court  of  criminal  and  special  jus- 
tice, a  tribunal  of  commerce,  and  a  chamber  of  manu- 
factures. Population  12,000.  N.  l.at.  44°  26',  Iv  Long. 
1"  "2'.  See  Pcuchet  Dictionnairc,  Sec;  and  Tynna  jli- 
manach  du  Commerce,  1811.     (l) 

CAIFA,  Caipha  or  HtihA,  Ephe,  Kkphe,  Caphe, 
and  Gare,  are  different  names  which  have  been  given 
to  a  sea-port  town  of  Palestine,  situated  at  the  foot  of 
Mount  Carmel,  and  opposite  to  Acre,  from  which  it  is 
separated  by  the  bay  ol  Acre. 

This  place  was  formerly  but  a  wretched  village,  con- 
structed from  the  ruins  of  the  ancient  Porphyria,  the  re- 
mains of  which  may  be  still  seen  within  less  than  a  mile 
ofCaifa.  The  ruins  of  the  metropolitan  church  of  Por- 
phyria are  still  in  exi.stence  ;  and  it  would  apjjcar  that 
this  place  was  the  Sicammon  of  Ptolemy.  The  houses 
of  Caifa  are  irregularly  scattered,  and  arc  small  and  flat 
roofed  ;  and,  in  summer,  the  inhabitants  were  accustom- 
ed to  sleep  in  arbours,  formed  of  the  boughs  of  trees. 
Since  Caifa  came  into  the  possession  of  the  chief  of 
Acre,  a  custom-house  has  been  established,  and  the 
town  has  been  defended  by  a  citadel,  and  by  walls  to- 
wards the  sea. 

As  the  anchoring  ground  near  Caifa  is  much  superior 
to  that  at  Acre,  the  corsairs  formerly  put  in  here  to  sell 
their  prizes,  which  generally  consisted  of  rice  and  slaves ; 
and  one  of  the  Carmelites  usually  lent  his  aid  as  an  inter- 
preter between  the  pirates  and  the  inhabitants.  As  the 
port  of  Acre  has  been  choked  \ip,  and  is  not  able  to  re- 
ceive large  ships,  the  vessels  which  trade  with  that  place 
cast  anchor  in  the  bay  of  Acre,  during  the  good  months 
of  May,  June,  July,  August,  and  September  ;  but  during 
the  other  seven  months  of  the  year,  they  are  vmder  tlie 
necessity  of  loading  and  unloading  the  merchandise  of 
Acre  at  Caifa,  and  of  transporting  it  from  one  place  to 
another  in  small  barks.  The  town  of  Caifa  exacts  a  cer- 
tain tribute  from  travellers,  who  visit  the  church  upon 
Mount  Carmel ;  but  the  Europeans  settled  in  the  town 
arc  free  from  this  exaction.     The  inhabitants  are  princi- 


pally Mahometans,  Catholics,  and  Greeks.  IJisiance 
from  A(.re,  8  miles  south-west.  W.  Long.  35''  10*,  N. 
Lat.  32°  44'.     See  Ache  and  Carmel.     (_/) 

CAIFONG.     See  Kaifong. 

CAILLE,  Nicholas  Lewis  be  i.a,  a  celebrated 
French  astronomer,  was  born  at  Kumigny,  in  the  de- 
partment of  tiic  Aisnc,  onthc  15th  of  March  1713.  The 
example  of  his  father,  who,  after  fjuitting  the  army,  de- 
dicated his  leisure  hours  to  mathematical  and  mechani- 
cal pursuits,  excited  in  the  mind  of  his  son  an  ardent 
passion  for  the  same  studies.  After  having  gone  through 
the  usual  course  at  school,  where  he  gave  manifest  indi- 
cations of  his  future  talents,  he  went  to  Paris  in  1729,  to 
perfect  himself  in  the  study  of  the  classics  and  philosophy. 
IJeing  intended  for  the  church.  La  Caille  was  sent  to 
study  theology  at  the  college  of  Lisieux  ;  but  his  love  foi' 
astronomy  became  so  great,  that  he  declined  entering 
into  piiest's  orders,  lest  his  religious  duties  should  be 
sacrificed  to  his  ardour  for  science.  At  the  early  age  of 
1 8  La  Caille  lost  his  father,  and  was  left  without  any 
means  of  support.  The  Duke  de  Bourbon,  however,  by 
whom  his  father  had  been  patronised,  generously  ex- 
tended the  same  kindness  to  the  son  and  provided  for  all 
his  wants.  In  1736  he  became  acquainted  with  Bailly, 
by  whom  he  was  recommended  to  James  Cassini,  who 
obtained  for  him  an  appointment  in  the  observatory  ;  and 
by  his  valuable  instructions,  he  acquired  much  additional 
knowledge  of  his  favourite  science,  and  obtained  a  tho- 
rough ac(|uainlance  with  the  difficult  art  of  observation. 
During  the  year  1739,  he  was  engaged,  along  with  M. 
Cassini  de  Thury,  the  brother  of  his  friend,  in  the  gene- 
ral survey  of  France,  an  account  of  which  was  published 
in  1744,  under  the  title  of  Mcridienne  de  I' Obeervatoire 
Hoyal  de  Purla  ver[fi^i-  ,•  and,  in  the  same  year,  he  was 
appointed  to  the  professorship  of  mathematics  in  the  col- 
lege of  Mazarine.  La  Caille  was,  on  the  3d  May,  1741, 
admitted  a  member  of  the  Academy  of  Sciences,  and  he 
has  enriched  the  memoirs  of  that  learned  body  with  many 
valuable  communications.  In  1743,  he  published  his 
Lrgona  de  Atecantque.  His  Lemons  EUmrntairc  d'Jstrono- 
niie,  which  has  been  translated  into  English  by  Robertson, 
appeared  in  1 746 ;  a  second  edition  was  published  in 
175;),  and  a  third  edition  by  La  Landc  in  1780.  The 
Lemons  F.letnentaires  ri'O/i^i'yue  of  Caille  were  published. 
at  Paris  in  1750.  For  the  work  entitled  VArt  de  veri' 
Jier  les  dates,  wliich  was  published  at  Paris  in  1750,  La 
Caille  computed  all  the  eclipses  of  the  sun  and  moon 
from  the  commencement  of  the  Christian  sera.  He 
likewise  calculated  a  volume  of  ephemerides  from  1745 
to  1755,  another  from  1 755  to  1 764,  and  a  third  from  1 765 
to  1 775.  His  Tabula  Solares  quas  e  novissimia  suis  tA- 
servationibus  dtduxit,  were  published  in  1758. 

After  havmg  continued  for  several  years  to  carry  on 
his  observations  at  the  observatory  of  the  Mazarine  col- 
lege, he  proposed  to  the  French  court  the  project  of 
visiting  the  Cape  of  Good  Hope,  for  t;ie  purpose  of  set- 
tling the  positions  of  the  stars  in  the  southern  hemisphere. 
This  plan  having  met  with  the  a^iprobation  of  the  minis- 
ter, he  set  out  for  the  Cape  on  the  21st  November,  1 750  ; 
and  during  his  residence  at  that  settlement  and  in  the 
isles  of  France  and  Bourbon,  he  observed  the  places  of 
no  fewer  than  10,000  stars  which  are  invisible  in  our 
latitude,  and  made  a  number  of  important  observations 
on  the  parallaxes  of  the  planets,  the  obliquity  of  the  eclip- 
tic, and  astronomical  refractions.  Having  thus  completed 
the  object  of  his  voyage  before  the  arrival  of  the  vessel 
that  was  to  carry  him  back  to  -Europe,  he  resolved  to 
Q2 
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employ  the  itsi  of  his  time  in  measuring  a  degree  of  tiie 
meridian.  By  means  of  a  base  of  38,802  feet,  which  was 
measured  three  times,  he  found  that  the  distance  be- 
tween the  Cape  and  a  place  called  Klip-Fontyn,  was 
410,814  feet;  and  hence  he  obtained  the  length  of  a 
degree  of  the  meridian,  in  the  latitude  of  33°  IS'  south, 
to  be  about  342,240  Paris  feet,  or  57,040  toises.  La 
Caille's  histruments,  however,  were  by  no  means  excel- 
lent; and  La  Lande  observes,  that  the  toisc  which  he 
made  use  of  was  too  great.* 

Af  er  an  absence  of  four  years,  La  Caille  returned  to 
Francs  in  1754,  and  employed  himself  in  preparing  for 
publication  the  numerous  observations  which  he  made 
at  the  Cape.  In  1757,  he  published  his  Astronomix 
Fundamenta  novissimia  solis  et  stellarum  observationibus 
stabilita.  In  this  valuable  work,  of  which  only  a  small 
impression  v.as  published,  he  gave  the  positions  of  397 
principal  stars,  which  he  had  determined  with  the  ut- 
most exactness,  by  means  of  two  instruments  of  six  feet 
radius,  at  tlie  observatory  of  the  Mazarine  College.  This 
catalogue  was  the  result  of  nearly  ten  years  labour,  and 
cost  him  more  trouble  than  if  he  had  determined  the 
positions  of  4000  in  the  common  manner.f  It  was  fol- 
lowed by  another,  containhig  the  right  ascension  and  de- 
clination of  1942  southern  stars,  selected  from  the  10,000 
which  he  observed  at  the  Cape'l  The  right  ascension 
and  declinations  of  the  other  8000  have  not  yet  been  cal- 
culated, but  all  the  observations  were  published  by  Ma- 
raldi  in  1763,  in  a  work  entitled  Codum  Australe  Sltlli- 
ferum.  Between  September  1760  and  March  1762,  La 
Caille  determmed  the  positions  of  515  zodiacal  stars  ; 
but  in  the  midst  of  these  observations,  he  fell  a  victim 
to  his  ardour  for  astronomy.  In  1760  he  had  been  at- 
tacked with  a  severe  fit  of  the  ^out ;  bvit  though  it  did 
not  interrupt  his  observations,  his  health  began  gradually 
to  decline,  and  being  seized  with  a  malignant  fever  on 
the  15th  of  March,  lie  died  on  the  21st  of  March  1762. 
M.  Bailly  finished  the  calculations  which  La  Caille  had 
begun,  and  published  the  catalogue  of  3  15  zodiacal  stars, 
at  the  begmning  of  the  ephcmcrides  for  1765 — 1774, 
which  had  been  calculated  by  La  Caille.  This  catalogue 
is  also  incorporated  with  the  catalogue  in  our  article  on 
Astronomy.  It  has  been  lately  republished  by  Mr 
Vince,  in  his  Comjilcte  System  of  Astronomij,  vol.  ii.  p. 
513. 

In  addition  to  these  valuable  catalogues,  the  science 
of  astronomy  owes  many  other  obligations  to  La  Caille. 
After  comparing  the  numerous  observations  which  he 
made  on  tlie  parallaxes  of  tlie  planets,  with  the  observa- 
tions of  Bradley,  Zanotti,  Cassini,  (icntil,  Wargcntin, 
Strommer,  and  8clieu:nark,  he  found  that  26". 8,  the  mean 
of  27  results,  was  the  horizontal  parallax  of  Mars  on  the 
14th  September  1751,  the  day  of  his  opposition  to  the 
sun  ;  and  that  the  horizontal  parallax  of  the  sun  was 
10i".§  His  memoir  on  Astronomical  rifracliotin,  pub- 
lished in  the  Memoirs  of  the  Academy  for  1755,  contains 
much  valuable  information  on  that  dilhcult  subject.  It 
is  founded  on  the  comparison  of  tlie  distances  of  1 60  stars 
from  the  zeniths  of  Paris  and  the  Cape,  each  of  which 
\vere  observed  at  least  six  times  with  very  good  instru- 
ments, 


Beside  the  works  which  we  have  mentioned.  La  Caille 
published  the  Memoirs  of  Father  Feuille  at  the  Canary 
Isles  ;  the  Journal  of  M.  de  Chazelle's  Voyage  to  the 
Levant ;  the  Astronomical  observations  of  JVilliam; 
Landgrave  of  Hesse,  which  the  Duke  de  Laval  had 
found  at  Cassel :  and  a  new  edition  of  Bouguer's  Fssai 
d'O/itiyue  sur  la  Gradatioti  de  la  Lumiere,  which  appear- 
ed in   1760. 

La  Caille  was  elected  a  member  of  the  Royal  Socie- 
ties of  London  and  Gottingcn,  and  of  the  Academies  of 
Petersburgh,  Berlin,  Stockholm,  and  Bologna ;  and  such 
was  his  industry  and  labour,  that  La  Lande  maintains 
that  he  made  more  observations  and  calculations,  than 
all  the  astronomers  together  who  lived  at  the  same  time 
with  himself  La  Caille  had  sketched  out  the  plan  of 
an  extensive  work,  to  be  entitled,  "  The  History  of  As- 
ti'onomy  through  all  ages,  with  a  comparison  of  the  an- 
cient and  modern  observations,  and  the  construction  and 
use  of  the  instruments  employed  in  making  them  ;"  but 
he  did  not  live  to  make  any  progress  in  the  composition 
of  it.  Science  might  have  long  regretted  this  unfortu- 
nate event,  had  not  the  celebrated  Bailly  executed  the 
same  plan  with  such  brilliant  success. 

The  memoirs  published  by  La  Caille  will  be  found 
in  the  Memoirs  of  the  Academy  for  1741,  1742,  1743, 
1744,  1745,  1746,  1747,  1748,  'l749,  1750,  1751,  1752, 
1753,  1754,  1755,  1756,  1757,  1758,  1759,  1760,  1761, 
1763.  See  the  Histoire  de  L'Academie,  1762  ;  Connois- 
sance  des  Mouvemens  Celestes,  /lour  1767  ;  and  the  Jour- 
nal  Hislorique  du  Voyage  fait  an  Cap  dc  Bo)uic  Fs/ie- 
rance,  par  M.  Dq  la  Caille,  published  at  Paris  in  1763  by 
M.  earlier,     (o) 

CAIRN,  a  heap  of  stones  thrown  together  in  a  coni- 
cal form.  Cairns  seem  to  difi'er  from  barrows,  only  in 
regard  to  the  materials  of  which  they  are  composed : 
they  both  seem  to  have  been  designed  for  the  same  pur- 
poses; and  accidental  circumstances  directed  the  one  to 
be  constructed  of  stones,  and  the  other  of  accumulated 
earth.  In  Scotland  and  Wales,  cairns  are  more  com- 
mon, because  the  materials  are  every  where  to  be  found 
in  abundance.  In  England,  barrows  are  more  frequent, 
because  stones  are  not  so  easily  procured  for  the  construc- 
tion of  these  monuments.  In  Egypt  the  two  forms  are 
sometimes  found  conjoined,  as  when  a  coiiical  mound  of 
earth  is  surmounted  by  a  pyramid  of  bricks. 

It  is  in  vain  that  we  attempt  to  trace  the  history  of 
cairns,  or  to  deduce  their  origin  from  any  particular  na- 
tion ;  they  evidently  originate  in  principles  common  to 
human  nature,  and  were  the  first  rude  monuments  of 
events  which  men  Avcre  desirous  to  commemorate. 
Wherever  we  read  of  a  pillar,  or  a  stone  set  up  as  a  me* 
morial,  we  seethe  origin  of  the  cairn,  and  the  principle 
which  gave  rise  to  its  construction :  Gen.  xxxi.  46  ; 
Josh.  iv.  5.  The  durability  of  the  substances,  of  which 
these  monuments  were  composed,  recommended  them 
as  memorials  to  more  polislicd  ages,  and  the  splendid 
pillar  and  stupendous  pyramid  are  only  improvements 
and  extensions  of  this  simple  structure. 

From  this  view  of  the  subject,  it  is  evident  that  we 
do  not  mean  to  confine  the  uses  of  cairns,  either  to  the 
purposes  of  religion  or  sepulture :  they   seem  to  have 


•  See  Mem.  Acad.  Par.  1751,  p.  435 ;  and  Asttonom.it  par  La  LanUei  torn.  iii.  part.  264^,  2598. 

•)■  This  catalogue  is  incorporated  with  the  general  catalogue  of  the  fixed  stars,  which  we  have  given  in  the  article  Astronomy, 
vol.  ii. 

\  This  catalofrue  was  published  in  the  Memoirs  of  the  French  Academy  for  1752,  and  ba9  been  rej^ublished  in  Uic  Tables  dc  Berlin, 
torn  iii.  p.  183. 

$  Introduction  to  the  Ephtmxridei  dt  1765—1774,  p.  4. 
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becu  ap\)licil  to  any  cvcni  wliicli  appeared  parliculai'ly 
worthy  of  coninicinoration.  The  Israt-lites  i-aiHcd  u 
great  heap  of  stones  on  the  hoily  of  Achan,  as  a  iikiiiu- 
inenl  of  perpetual  infamy,  Josh.  vii.  '2f>  ;  and  Vlicy  also 
raised  a  heap  of  slones  to  celebrate  their  miraculous 
passage  over  tlie  i-ivcr  Jordan.  In  tli<'  same  nraiincr, 
cairns  are  raised  in  Scotland  to  tliis  day,  in  places  where 
murders  or  suicides  are  committed  ;  and  there  can  he 
no  doubt,  that  many  of  the  ancient  cairns  arc  desi)^ncd 
to  celebrate  events  of  more  piojjritious  omen. 

As  religion,  however,  even  in  the  rudest  states  of  so- 
ciety, has  always  deeply  interested  the  feelings  of  men, 
we  may  naturally  expect  numerous  monuments  relating 
to  this  important  subject.  Connected  with  religion  is 
the  sepvdturc  of  the  dead,  an  object  of  great  importance 
ill  the  estimation  both  of  civilized  and  barbarous  nations  ; 
and  there  can  be  no  tloubl  that  the  cairns  in  IJiiluin  have 
often  been  consecrated  to  both  these  ])urposes.  Without 
travelling  far  into  the  region  of  conjecture,  wc  might 
claim  for  these  humble  moimments,  the  same  origin  and 
use  which  have  been  ascril)ed  to  the  lofty  pyramids  of 
Hgypt.  Accordinj>;Iy,  some  of  our  antiquarians  have  sup- 
posed the  cairns  to  be  ri-lics  of  l)r\iidical  superstition, 
and  originally  dedicated  to  the  um-ship  of  tlie  sun  ;  whilst 
others  have  contended,  that  they  arc  to  be  considered 
merely  as  funeral  monuments.  Tiie  first  opi\iion  de- 
rives some  support  from  a  practice  common  in  former 
times,  of  going  round  these  cairns  at  particular  periods, 
according  to  the  course  of  the  sun,  when  a  favourable 
issue  Was  desired  to  any  event  or  undertaking ;  and  of 
moving  in  an  opposite  direction,  when  vengeance  and 
imprecations  were  denounced  against  obnoxious  indivi- 
duals :  The  second  opinion  derives  confirmation,  from 
the  circumstance  of  urns  and  bones  being  generally  found 
under  these  monuments.  But  the  two  opinions  are  not 
at  all  hicousislent.  The  place  consecrated  to  religious 
uses,  would  ir.'.lurally  be  considered  as  the  most  proper 
receptacle  for  the  sacred  rcli'iues  of  the  dead  ;  whilst, 
on  the  other  hand,  the  feelings  which  arise  from  con- 
templating the  remains  of  our  relations  and  friends, 
dispose  the  mind  to  devotion,  and  fit  the  place  which 
contains  them  for  the  hallowed  purposes  of  religion. 

Cairns  are  to  be  ti)U)id  in  almost  every  part  of  Scotland  ; 
?nd,  in  a  great  variety  of  instances,  wlicre  their  con- 
tents have  been  examined,  they  have  been  found  to  en- 
close urns,  implements  of  war,  ornaments  of  dress,  kc. 
Sec  Slalist.  .■Iccount  passim  ;  and  Chalmer's  Caledonia, 
vol.  i. 

A  late  traveller  in  America  pretends  that  he  has  dis- 
covered some  very  shigular  n)onuments  of  this  kind, 
lie  says,  that,  on  a  certain  occasion,  after  removuig  a 
quantity  of  loose  stones  on  the  lop  of  an  eminence,  he 
came  at  last  to  something  resembling  a  lesselated  pave- 
ment ;  beneath  this  he  found  the  figure  of  a  warrior, 
with  a  large  serpent  under  his  feet,  all  formed  of  co- 
loured wood,  which  fell  to  pieces  on  endeavouring  to 
lift  it.  lie  also  found  several  rings  of  metal,  wiiich  af- 
fords him  an  oppoitunity  of  speculating  on  the  ancient 
civilizalioM  of  Amciica.  Sec  Ashe's  Truvfls.  We  should 
regard  the  facts  as  very  singular,  were  we  perfectly  sa- 
tisfied as  to  their  authenticity.* 


Tjicre  is  a  proverb  among  the  HighlundcrH  in  Scot- 
land, expressive  of  honour  to  the  dead,  "  I  will  add  a 
stone  to  youi-  cairn." 

Mr  I'ennaiit  thus  describes  a  large  cairn  in  Wales. 
''  The  name  ol'  this  place  is  taken  from  an  immense  rar- 
7ii'dd,  or  liea|) of  stones,  surrounded  with  great  upiight 
stones  ill  an  adjacent  field.  It  seems  to  have  beneath  it 
passages  ibrmed  on  the  sides  and  tops  with  flat  stones  or 
ilags.  These  were  the  repositories  of  the  dead.  Not 
that  bones  or  urns  arc  always  discovered  in  them  ;  for 
the  founders,  like  those  of  the  pyramids  of  LgyjA,  appear 
often  to  be  disappointed  in  their  hopes  of  having  their 
reliques  lodged  in  these  laboured  mausoleums.  A  few 
years  ago,  there  were  discovered  under  a  carncdd,  near 
the  seat  of  Sir  Nicholas  Bayley,  a  ])assage  three  feet 
wide,  four  feet  two  or  three  inches  high,  and  about  nine- 
teen feet  and  a  half  long,  which  ltd  into  a  room  about 
nine  feet  in  diameter,  and  seven  in  height.  Tlic  form 
was  an  irregular  hexagon,  and  the  sides  composed  ())' 
six  rude  slabs,  one  of  which  measured  in  its  diagonal, 
eight  feet  nine  inches.  In  the  middle  was  an  artless 
Ijillar  of  stone,  four  feet  eight  inches  in  circuinferen'. ' 
This  supported  the  roof,  which  consisted  of  one  grcuL 
stone,  near  ten  feet  in  diameter.  Along  the  sides  of  the 
room  was,  if  I  may  be  allowed  the  expression,  a  stone 
bench,  on  which  were  found  human  bones,  which  fell 
to  dust  almost  at  a  tourl,  :  it  is  probable,  that  the  bo- 
dies were  originally  placed  on  the  bench.  Tiiere  arc 
proofs  that  it  was  customary  with  the  Gauls  to  place 
their  dead  in  that  form  in  cells ;  and  that  they  added 
to  the  head  of  each  body  a  stone  weapon,  which  served 
as  a  pillow ;  but  notiiing  of  the  kind  was  discovcreii 
in  this  sepulchre.  The  diameter  of  the  incuiubent  car- 
nedd  is  from  ninety  to  a  hundred  feet.  This  seems  to 
be  that  which  Mr  Kowiand  takes  notice  of  in  his  Monu 
antiqtta."  Pennant's  Tour  in  Wales,  vol.  iii.  See  Mw. 
HOWS.      (.§■) 

CAIRO,  or,  as  it  is  often  called,  Guand  C.viiio,  t'nc 
chief  city  of  Egypt,  stands  on  the  rii^lit  or  eastern  bank 
of  the  Nile,  a  few  leagues  above  the  commencement  oi 
the  Delta.  The  body  of  the  town  is  distant  about  hall 
a  league  from  the  river  ;  and  situated  in  the  entrance  to 
that  immense  |)lain,  composed  of  alluvial  soil,  wi.icli 
here  suddenly  spreads  out  from  tlie  Nile,  and  conipre- 
liends  the  whole  of  Lower  Kgypt.  Towards  the  east  of 
Cairo  stands  the  citadel,  built  on  a  lofty  rock  in  th.e 
neighbourhood  of  a  mountain  called  Mokaddeiu  ;  abuuL 
a  mile  to  the  west  stand  the  ruins  of  Boulac,  lately  the 
flourishing  port  of  Caii-o  ;  and  ai  ilie  same  distance  up 
the  river  is  situated  the  populous  suburb  of  Fostat,  for- 
merly the  capital  of  all  Egypt. 

Cairo,  "  the  queen  of  cities,"  and  the  boast  and  om?-- 
mcnt  of  the  .East,  was  founded,  according  to  the  Orieii- 
tal  writers,  in  the  tentli  century  of  our  jera,  by  Moaz. 
the  first  Eatemite  caliph,  wlio  called  it  El  Kahira,  o;- 
victorious,  in  commemoration  of  iiis  conquest  of  Egypt. 
This  prince  having  soon  after  transferred  his  seat  of  em- 
pire from  Barbaryto  Eostat,  the  Egyptian  capital,  made 
Cairo,  in  the  vicinity,  his  place  of  residence,  where  he 
had  a  magnificent  palace.  After  tliis  period,  if  we  may 
believe  the  same  authorities,  Cairo  for  the  space  of  200 


•  We  have  some  suspicion,  that  these  Travels  are  of  home  manHfactvirc,  though  the  Edinhurgh  flevievi  docs  not  question 
their  aulheniicily,  nor  expicss  any  doubts  as  to  the  facts  above  mentioned.  On  the  conlrai-y,  it  affirms  such  monuments  to  be 
common.f 

t  Wc  confirm  tiie  above  suspicion,  and  recommend  to  those  who  have  read  the  vile  falsehoods  called  .Ashe's  Tra-oels,  the  perusal  of 
TraYcls  in  Uis  United  Slatss  of  Anieric»,  in  the  years  18U6  jnd  ISOr,  and  1809,- 1815  and  ISlJj  by  Mr  John  Melish.  [Uembel,  Jus] 
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years  consisted  of  little  more  than  gardens,  barracks  for 
soldiers,  and  the  houses  of  a  few  grandees ;  till  in  the 
13th  century,  the  victorious  Christains,  who  had  in- 
vaded Egypt,  gave  a  sudden  impulse  to  its  augmenta- 
tion. Having  taken  Alexandria,  and  a  number  of  other 
places,  these  formidable  crusaders  directed  their  march 
uponFostat;  but  the  Saracens,  in  the  hope  of  disap- 
pouitmg  their  avarice,  had  already  set  their  capital  on 
fire,  which  continued  to  burn  for  fifty-four  days.  The 
town  being  thus  reduced  to  ashes,  the  miserable  popula- 
tion sought  refuge  in  Cairo,  which  from  that  time  be- 
came the  chief  city,  and  now  began  to  be  known  by  the 
title  Masr,  or  capital,  which  formerly  was  applied  to 
Fostat.  The  Europeans,  not  understanding  this  circum- 
stance thoroughly,  speak  of  an  old  and  a  new  Cairo,  in- 
stead of  old  and  new  Masr.  Masr,  or  Mesr,  seems  a 
I'elic  of  Mizraim,  the  ancient  name  of  Egypt. 

Soon  after  this  event,  the  famous  Saladin,  elevated  to 
the  throne  of  the  Egyptian  Sultans,  became  a  great  be- 
nefactor to  the  new  city  ;  for  he  not  only  adorned  it  with 
mosques,  an  university,  and  other  public  edifices,  but 
rendered  it  a  place  of  great  strength.  He  entirely  sur- 
rounded Cairo  with  a  wall,  three  leagues  in  circuit, 
which  is  still  almost  entire  ;  built,  or  at  least  strengthen- 
ed, the  citadel,  and  beautified  the  town  with  a  great  num- 
ber of  gates,  one  or  two  of  which  are  the  admiration  of 
travellers  for  their  simple  magnificence.  About  the  be- 
ginning of  the  fifteenth  century,  Cairo  was  one  of  the 
richest  and  most  flourishing  cities  in  the  world.  It  still 
preserved  some  remains  of  its  ancient  learning,  it  was 
the  common  storehouse  of  European  and  Asiatic  mer- 
chandise, and  its  commerce  extended  from  the  pillars  of 
Hercules  to  the  remotest  regions  of  India.  The  subse- 
quent decay  of  this  amazing  city  was  occasioned  by  two 
concurrent  causes, — the  conquest  of  Egypt  by  the  Turks, 
those  merciless  enemies  of  leai'ning  and  of  industry,  and 
the  discovery  of  a  passage  to  India  by  the  Cape  of  Good 
Hope.  Among  the  interesting  particulars  connected 
with  the  history  of  Cairo,  we  cannot  forbear  reminding 
the  reader,  that  here,  in  1801,  a  British  force  took  a 
whole  army  of  French  prisoners,  and  sent  them  back  to 
their  own  country  laden  with  the  curses  of  an  outraged 
population. 

Cairo  is  still  of  prodigious  extent,  being,  according  to 
Volney,  equal  in  size  to  Paris.  The  town  itself,  inde- 
pendently of  its  suburbs,  is  above  an  hour's  walk  in 
length,  and  its  circumference  more  than  nine  miles. 
Its  general  figure  is  that  of  an  immense  crescent,  wind- 
ing round  the  bottom  of  the  citadel.  The  general  ap- 
pearance of  the  capital  from  the  Nile,  is  brilliant  in  the 
extreme.  Sunk  amidst  the  innumerable  hillocks  of 
rubbish,  which  have  been  accumulating  in  its  vicinity 
for  ages,  the  humbler  buildings  arc  concealed  from  the 
view ;  while  the  more  lofty  edifices,  the  citadel,  and 
countless  minarets,  rising  out  of  the  gay  foliage  of  the 
garden  trees,  present  a  noble  specimen  of  Egyptian 
scenery.  On  a  nearer  approach,  however,  the  illusion 
in  a  great  measure  vanishes.  Its  environs  arc  disfigur- 
ed by  moulds  of  filth  and  rubbish,  already  mentioned  ; 
and  the  multitudes  of  tombs,  together  with  the  stench 
of  the  common  sewers,  excite  disagreeable  sensations. 
Like  all  oriental  cities,  which  are  still  what  they  were 
five  hundred  years  ago,  you  perceive  on  entering  it  but 
an  irregular  assemblage  of  dirty  hovels,  or  rather  masses 
of  villages,  crowded  and  huddled  together  in  the  greatest 
confusion.  The  streets  are  extremely  crooked  and  nar- 
row ;  and  as  they  arc  not  paved,  the  crowds  of  men, 


camels,  horses,  asses,  and  dogs,  which  are  continual!/ 
bustling  through  these  narrow  passes,  keep  up  an  in- 
cessant atmosphere  of  dust.  It  is  a  singular  circum- 
stance, that  the  streets  are  overrun  with  wild  dogs,  while 
clouds  of  hawks  and  pigeons  are  flying  above.  The 
principal  streets  of  Cairo  run  generally  from  north  to 
south,  parallel  to  the  great  canal  which  intersects  the 
town ;  and  the  lesser  from  east  to  west.  These  last, 
man)'  of  w  hich  have  no  thoroughfare,  communicate  with 
a  main  street,  which  extends  the  whole  length  of  the 
town,  and  is  lined  on  both  sides  with  shops,  crammed 
from  top  to  bottom  with  all  kinds  of  merchandise.  The 
houses,  crowding  often  into  groups,  large  vacant  spaces 
intervene  ;  and  these,  together  with  the  numerous  courts 
and  gardens  included  -within  the  walls,  are,  during  the 
inundation  of  the  Nile,  converted  into  lakes ;  so  that 
what  is  covered  with  flowers  and  verdure  in  April,  is  in 
September  sailed  over  in  boats. 

The  houses  of  the  poor  are  bmlt  of  mud,  or  unbumt 
bricks  dried  in  the  sun,  and  are  only  one  story  high  ; 
those  of  the  better  sort  of  inhabitants  are  composed  of  a 
soft  stone  brought  from  Mount  Mokaddem,  and,  con- 
trary to  the  common  practice  in  tlie  East,  consist  of  two 
and  somptimes  three  stories,  having  all  flat  roofs,  or  ter- 
races of  stone  or  tiles.  The  houses  here  being  wisely 
calculated  for  defence,  the  ground  floor  is  either  a  shop, 
or  has  no  windows  towards  the  street.  The  upper  win- 
dows, and  those  which  look  towards  the  court  behind, 
are  generally  latticed ;  many  are  to  be  seen  with  paper, 
while  some  of  the  rich  indulge  in  the  luxury  of  glass. 
The  houses  of  the  beys  and  grandees  are  large  and  con- 
venient structures,  being  in  the  form  of  a  square,  with 
a  court  or  garden  in  the  centre ;  around  which  are 
ranges  of  apartments  for  the  different  descriptions  of  the 
numerous  inmates  and  domestics  ;  but  being  surround- 
ed with  high  dead  walls,  these  edifices  contribute  no- 
thing to  the  decoration  of  the  streets.  The  gardens, 
which  occupy  the  area  of  these  courts,  are  well  stored 
with  trees  of  the  most  grateful  and  picturesque  appear- 
ance, such  as  the  palm  and  the  sycamore  ;  and  these, 
together  with  the  waterworks  and  basins,  constructed 
of  the  finest  marble,  produce  a  feeling  of  coolness  and 
refreshment  extremely  agreeable  in  this  scorching  cli- 
mate. 

Cairo  abounds  with  large  and  sumptuous  reservoirs 
for  supplying  passengers  with  water  ;  and  the  numbe.r 
and  elegance  of  its  baths  are  no  where  surpassed,  'yiv* 
okals,  or  warehouses,  in  which  whole-sale  commodities 
are  kept,  are  remarkable  for  their  size  and  strength  ;  and 
are  also  convenient  and  clean — uncommon  qualities  in 
this  country.  The  bazars,  too,  or  retail  market  places, 
are  very  extensive  buildings,  containing  niouy  covered 
stalls,  or  shops,  for  the  difl"ercnt  commodities;  for  each 
kind  of  which  there  arc  appropriate  quarters.  But  the 
greatest  ornament  of  this  city  are  its  mosques,  or  giamees, 
of  which  there  are  upwards  of  three  hundred  within  the 
walls.  All  these  edifices  being  adorned  with  minarets 
01-  lofty  steeples,  of  the  lightest  and  most  ornamented 
architecture,  agrecbly  interrupt  the  uniformity  of  the 
flat-roofed  houses,  and  are  so  numerous  as  actually  to 
appear  at  a  distance  like  the  masts  of  ships  in  a  crowded 
harbour.  These  minarets  are  surrounded,  at  a  great 
elevation,  with  projecting  galleries,  in  which  stand  the 
public  criers,  wlio  annoimce  the  staled  times  of  prayer 
prescribed  by  t!ie  Mahometan  law.  Upwards  of  eight 
hundred  voices  may  be  heard  at  once  from  these  lofty 
stations.     It  is  said  that  the  jealous  Mahometans  compcS 
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tlicae  criers,  by  an  oath,  to  keep  tlifcir  eyrs  sliut  wliilc 
above,  lest  tlicy  should  look  ii)lo  uny  of  tlieif  haiTiiis; 
but  Ihiit  as  a  better  precaution,  they  fi^enerally  seU;(  t 
blind  persons  lor  this  oH'icc  !  Anion);  this  multitude  of 
mosques,  several  are  remarkable  fur'  their  elej!;an<e  and 
solidity.  The  most  inaynifuent  is  the  mos(|ue  o(  Sultan 
Hassan ;  next  to  it  is  the  niouristan,  a  famous  hospital 
for  the  insane,  the  sick,  and  the  blind,  wlierc  fourteen 
tliousand  persons  arc  said  to  receive  sup])ort  at  the  pub- 
lic expend'.  Not  far  ofV  is  another  noble  structure,  the 
mos'|ue  of  tlowers,  in  which  there  is  an  academy  or  col- 
lege. This  buildinj.;',  at  the  same  time  that  it  is  a  master- 
piece of  oriental  decoration,  and  splendidly  adorned  in 
the  interior  with  marble  pillars  and  Persian  carpets,  is  so 
remarkably  stron;^  that  the  Ueys  have  sometimes  mount- 
ed it  with  cannon,  and  dislodjjed  the  pacha  from  the 
citadel.  Here  is  a  considerable  collection  of  manu- 
scripts ;  but  the  only  branches  of  learning  taught  are  a 
sort  of  wretched  theology,  grammar,  and  astrology,  in 
which  the  Mahometans  arc  great  believers.  The  in- 
terior of  these  moscpics  is  in  general  fitted  up  with  the 
greatest  simplicity.  The  pavement  is  commonly  covered 
with  mats,  seldom  with  carpeting  ;  while  the  walls  have 
scarcely  any  other  ornaments  than  some  passages  of  the 
Koran  written  in  letters  of  gold,  together  with  a  vast 
number  of  plain  lamps  suspended  in  horizontal  rows. 
In  the  middle  of  the  city,  the  Greeks  have  a  large  church 
dedicated  to  St  Nicholas.  Here  also  the  Armenians 
have  one,  and  the  Copts,  or  native  Christians  of  the 
Eutyciiian  sect,  two.  Their  patriarchs,  and  that  of 
Alexandria,  of  the  Greek  persuasion,  have  their  resi- 
dence in  the  street  called  Hartc  Room  ;  and  in  another 
called  Juwaria,  resides  the  Archbishop  of  Mount  Sinai, 
who,  though  he  always  lives  at  Cairo,  is  not  a  suffragan 
of  the  patriarch  of  Alexandria,  but  of  that  of  Jerusalem. 
As  the  doors  of  these  convents  cannot  be  opened  with- 
out paying  an  enormous  tax  to  the  Arabs,  the  entrance 
is  by  a  window,  to  which  you  arc  hoisted  up  in  a 
basket.  The  Jews  also  have  a  synagogue  near  the 
Greek  church. 

The  citadel  forms  a  noble  object.  It  is  situated  on  a 
rock  of  considerable  elevation,  and  is  about  three  miles 
in  circumference  :  it  is  entered  by  two  gates  ;  you  ascend 
to  the  higher  by  a  steep  approach,  paved  with  large  flag 
stones,  through  piles  of  ruined  houses,  lately  destroyed  in 
the  frays  between  the  Turks  and  Albanians,  till  you 
arrive  at  the  foot  of  the  walLs,  which  arc  lofty  and  strong. 
As  a  fortress,  however,  the  citadel  is  chiclly  calculated, 
since  the  invention  of  gun-powder,  to  overawe  the  town, 
being  commanded  by  Mount  Mokaddem,a  range  of  bar- 
ren and  naked  rocks  in  its  vicinity.  The  French  engi- 
neers, according  to  Lord  Valentia,  wished  to  remedy  tins 
inconvenience  by  blowing  up  the  commanding  eminence, 
a  design  certainly  practicable,  though  of  great  labour  ; 
but  Bonaparte  would  not  consent  to  a  measure  which  had 
not  originated  with  himself.  All  travellers  agree  in  sta- 
ting the  view  from  the  ramparts  to  be  incomparably 
magnificent.  You  survey  tlie  whole  of  Grand  Cairo, 
with  all  its  gardens,  fountains,  squares,  palaces,  mos(|UCs, 
and  minarets,  strelciiedout  at  your  feet,  the  ruins  of  Bou- 
lac,  the  populous  town  of  Fostat,  the  grand  a'|uedu(t, 
the  broad  majestic  stream  of  the  Nile  interspersed  with 
yerdaut  islands,  the  village  of  Geza  on  its  opposite  bank, 
and  those  eternal  \no;.umeuts  of  human  skill  and  follv — 
the  pyramids.  Though  at  least  twelve  miles  off,  the 
courses  of  stones  of  which  the  pyramids  are  composed, 
togetlier  with  the  head  of  the  sphinx  rising  out  of  the 


sand,  arc  perfectly  distinguishable  by  the  naked  eye ;  so 
enormously  great  are  these  masses  ! 

The  old  and  new  citadels  were  formerly  separate  ; 
but  the  I'ren'h,  having  opened  a  ronimunicalion  be- 
tween them,  in  a  great  measure  converted  thern  into 
one.  All  the  objects  of  curiosity  arc  contained  in  the 
new.  This  fortress,  in  which  there  is  a  very  handsome 
/dace  d'armen,  is  divided  into  three  parts  ;  the  first  con- 
tains tne  pacha's  palace,  the  second  the  quarters  of  the 
Janissaries,  and  the  third  tliose  of  the  Azabs.  The 
palace  has  little  to  recommend  it  but  its  great  size.  For- 
merly it  was  splendidly  ornamented,  when  occupied  by 
the  sovereigns  of  Egypt ;  hut  now  that  it  is  intrusted  to 
the  Turkish  pachas,  who  are  frequently  changed,  they 
take  no  interest  in  keeping  in  repair  this  vast  structure 
They  even  no  longer  reside  in  the  citadel,  but  in  a  large 
house  in  the  town  ;  using  only  a  ruinous  apartment  in  the 
palace  as  a  divan,  or  council  room.  All  the  buildings 
in  this  quarter  are  in  ruins,  except  those  connected  with 
its  defence.  The  barracks  of  the  Janissaries  are  very 
strong,  and  resemble  an  old  European  fortress  with  high 
walls  and  towers. 

This  citadel  contains  several  splendid  remains  of  an- 
ticjuity.  Neai'  the  (piarter  of  the  .^zabs,  is  that  truly 
wonderful  s|)ecimen  of  ancient  art,  Joseph's  well.  This 
enormous  pit,  dug  all  the  way  through  the  solid  rock,  is 
sunk  to  the  depth  of  276  feet.  At  the  mouth,  it  is  an 
obloi.g  .square  of  twenty-four  feet  by  eighteen ;  being 
eighty-four  feet  in  circumference  ;  which  dimensions  are 
regularly  preserved  to  the  depth  of  146  feet  from  the 
surface.  Here  is  a  stage  or  floor  in  the  well,  from  the 
n\iddle  of  which,  as  it  were,  another  well  descends,  of 
only  fifteen  feet  by  nine.  This  second  shaft  is  continued 
1  JO  feet  more,  still  through  the  rock,  and  terminates  in 
the  bed  of  gravel  on  which  the  mountain  recluies,  beneath 
the  level  of  the  Nile.  A  stair-case  of  gentle  descent, 
cut  in  the  rock,  winds  round  tlie  pit,  with  a  thin  partition 
left  between  it  and  the  well,  in  which  a  few  windows 
give  a  scanty  light.  In  the  lower  division  this  pre- 
caution of  a  partition  is  omitted,  and  the  descent  is  of 
course  perilous  in  the  extreme.  The  stage  or  floor  in 
the  middle  of  tl-.e  well  serves  a  valuable  purpose.  It 
contains  a  large  basin,  and  affords  sufficient  space  for 
three  oxen,  that  here  raise  the  water  by  means  of  a 
wheel  ;  this  water  is  poured  from  the  string  of  small 
buckets  connected  with  the  wheel,  into  the  basin  already 
mentioned  ;  from  which  it  is  again  raised  in  the  same  way, 
by  other  oxen  moving  round  the  mouth  of  tlie  well. 
This  stupendous  excavation,  it  is  unnecessary  to  add,  is 
attributed  by  the  vulgar  to  the  patriarch  Joseph.  Some 
have  supposed  it  to  be  the  woik  of  Saladin,  whose  real 
name  was  Joseph,  or  Yussuf.  P'or  our  own  part,  we 
are  disposed  to  consider  it  as  the  work  of  a  people  much 
more  scientific  than  the  Saracens,  and  wortiiy  of  the  same 
engineers  who  erected  the  pyramids.  If  tliis  was  really 
the  site  of  the  Egyptian  Babylon,  which  is  the  opinion  of 
many  antiquaries,  we  cannot  well  suppose  such  a  strong 
place  to  have  been  at  the  mercy  of  an  enemy  for  water. 
Strabo,  indeed,  describes  the  water  of  Babylon  as  being 
raised  by  manual  labour  from  the  Nile.  I3ut  this  also 
is  the  case  at  Cairo;  for  tl:ough  the  water  of  the  well 
probably  proceeds  from  the  Nile,  yet  percolating  through 
sand  impregnated  with  various  saline  substances,  it  is 
brackish;  for  which  reason  fresh  water  directly  from  the 
river  is  conveyed  by  an  aqueduct  to  the  foot  of  the 
citadel,  whence  it  is  raised  to  the  castle  by  macliinerr. 
The  tower  of  lights  near  Fostat,  which  Savary,  after 
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Pocockc,  contends  is  the  real  Babylon,  ib  totally  depen- 
dent on  the  water  of  the  Nile,  and  therefore  could  never 
have  been  a  place  of  great  strength  ;  whereas,  that  of 
Cairo  prefers  indeed  the  river  water,  but  has,  in  case  of 
necessity,  an  abundant  supply  within  itself,  and  a  well 
which  bears  every  mark  of  the  remotest  antiquity. 

In  the  citadel  is  also  Joseph's  palace,  an  uncommonly 
fine  building-,  exhibiting  precious  remains  of  its  ancient 
magnificence.  The  great  hall,  so  much  celebrated  by 
all  travellers,  and  of  which  the  reader  will  find  a  hand- 
some engraving  in  Lord  Valentia's  Travels,  is  truly 
admirable.  On  four  gigantic  pillars  of  red  granite,  four 
elegant  arches  of  Saracenic  architecture  recline,  which 
ibrmerly  supported  the  roof.  The  capitals  of  the  pillars 
are  Egyptian,  and  belonged  to  a  more  ancient  building. 
Another  grand  apartment  is  adorned  Avith  numerous 
pillars  of  granite,  each  of  a  single  piece  ;  all  of  these, 
except  four,  which  have  Corinthian  capitals,  are  in  the 
Egyptian  style,  and  are  evidently  but  the  spoils  of  prior 
ages  ingeniously  enough  combhied  by  the  industrious, 
though  far  inferior,  hands  of  the  Arabs.  Opposite  to 
iliis  room  is  another,  wliich  commands  a  view  of  the 
vrhole  city-  and  aeighboiirhood.  Here  were  woven  and 
embroidered  with  gold,  the  rich  green  hangings,  and 
tiie  black  covering  of  the  Caaba,  annually  sent  to  Mecca 
by  tiie  grand  signior.  The  walls  of  this  apartment, 
now  filled  with  ruins,  were  covered  with  figures  in  ex- 
i-piisite  mosaic,  part  of  which  still  remains  ;  as  wei  e  those 
of  a  neighbouring  room,  with  handsome  paintings,  and 
llie  names  of  the  ancient  sovereigns  of  Egypt. 

Another  object  of  attention  in  the  castle  is  the  mint, 
liie  only  one  in  all  Egypt.  Here  the  gold  dust  and 
silver  ore,  collected  on  account  of  government,  in  Africa 
and  other  places,  are  converted  into  coin  ;  the  gold  into 
mahboobs,  zingerlys,  and  funduklys,  respectively  of  the 
value  of  6s.  lo^d.,  Ts.  7d.,  and  9s.  6d. ;  the  silver  into 
pieces  of  one,  five,  ten,  fifteen,  twenty,  thirty,  and  forty 
])aras  ;  the  value  of  the  para  being  about  three  farthings 
of  our  money.  The  scandalous  adulteration  of  these 
coins  is  a  source  of  immense  profit  to  the  government : 
when  the  people  murmur,  some  cannon  are  pointed  at 
the  town,  which  give  instant  currency  to  the  money.  On 
one  side  of  the  coin  is  the  name  of  the  reigning  sultan, 
on  the  other  is  Masr,  and  the  date.  The  machinery  for 
striking  the  coin  is  similar  to  that  employed  in  all  the 
European  mints  before  the  invention  of  Mr  Bohon. 
Instead  of  flattening  the  metals  by  means  of  rollers,  they 
beat  it  out  with  hammers. 

The  number  of  tombs  in  the  neighbourhood  of  Cairo 
is  enormous.  All  the  different  races  of  men  have  dis- 
tinct burying  grounds.  The  English  are  buried  with 
the  Greeks.  The  tombs  of  the  sultans  and  of  the 
M.'mclukcs  arc  of  white  marble;  and  these  immense 
ccnieteries,  crowned  with  domes  and  minarets  and  gilt 
pavilions,  arc  much  more  magnificent  than  the  abodes  of 
the  living.  This  Necropolis,  this  city  of  the  dead,  is  a 
little  to  the  cast  of  Cairo,  without  the  walls. 

About  a  mile  to  the  west  of  the  city,  on  the  right 
bank  of  the  Nile,  stands  the  once  flourishing  and  po- 
pulous town  of  Boulac.  This  being  the  principal  port 
of  Cairo,  it  formerly  presented  a  scene  of  perpetual  bustle 
and  activity.  All  the  various  commodities  brought  up 
from  Rosctta  and  Damicttaius  well  as  those  from  Upper 
Egypt,  were  brought  in  lure  in  an  infinite  number  of 
vessels  of  all  descriptions;  here  was  the  capital  custom- 
house of  1-gypt,  together  with  an  immense  bazar,  in 
j>iii(  b  ilKie  was  a  neipctual  market.     The  magazincB 


of  rice,  salt,  nitre,  and  several  productions  of  Upper 
Egypt,  were  also  established  in  this  town,  including  the 
large  granary  of  the  sultan,  whence  he  sent  an  annual 
supply  of  corn  to  the  sacred  cities  of  Mecca  and  Medina. 
This  town,  however,  we  understand,  is  now  a  melancholy- 
monument  of  French  barbarity.  Having  joined  Cairo 
in  an  insurrection  against  these  oppressors,  this  unfor- 
tunate place  was  entered  by  storm,  given  up  to  be  pillag- 
ed for  three  days  by  the  French  soldiery,  and  finally 
burnt  to  the  ground. 

Fostat,  otherwise  called  Masr-el-atik,  or  Old  Masr, 
improperly  by  us  called  Old  Cairo,  though  greatly 
decayed  from  its  ancient  grandeur,  is  still  a  considerable 
town,  being  half  a  league  in  extent.  Its  ruinous  citadel, 
chielly  inhabited  by  Christians,  contains  a  large  convent 
of  Greek  monks,  who  used  to  accommodate  with  lodg- 
ing and  provisions,  the  numerous  visitors  from  Cairo, 
attracted  hither  in  the  hot  montlis  by  the  salubrity  of 
the  air,  the  vichiity  of  the  river,  and  the  pleasant  groves 
of  the  isle  of  Rhoda  ;  but  of  late  the  cruel  exactions  of 
the  Albanians  have  compelled  these  industrious  fathers 
to  shut  up  their  convent,  and  retire  to  a  smaller  building. 
Fostat  contains  three  custom-houses,  for  the  trade  of 
the  Said,  and  the  famous  magazine  called  Joseph's 
Granary,  where  is  still  deposited  the  corn  of  the  Thebais, 
destined  for  the  provision  of  the  troops.  Here  is  the 
great  church  of  St  Macarius,  in  which  the  patriarch  of 
tiie  Copts  is  installed  ;  the  church  of  St  Sergius  contains 
a  cavern  held  by  the  Christians  in  great  veneration,  as 
being  the  retreat  of  the  holy  fomily  during  their  abode 
in  Egypt. 

At  the  entrance  of  this  town  commences  the  great 
aqueduct  in  a  hexagonal  building,  each  side  of  which  is 
eighty  feet  wide,  and  one  hundred  high.  Oxen  go  up  a 
very  gentle  ascent,  and  turn  a  wheel,  which  raises  water 
from  the  Nile  to  the  top  of  the  building.  From  a  reser- 
voir stationed  here,  it  flows  into  the  aqueduct,  and  is 
thus  carried  to  anotlier  reservoir  near  the  castle  :  there 
it  is  raised  a  second  time  by  several  wheels  to  the  palace 
of  the  pacha,  for  the  supply  of  the  garrison.  The  aque- 
duct is  a  handsome  structure  of  rustic  work,  supported 
by  three  hundred  arches,  and  is  said  to  have  been  built 
by  the  Arabs  in  the  sixteenth  century,  in  imitation  of  a 
similar  work  now  in  ruins,  which  supplied  the  citadel  of 
Fostat. 

Near  this  place,  too,  begins  the  great  kalige  or  canal. 
Diverging  from  the  Nile  at  a  pretty  sharp  angle,  it  pro- 
ceeds down  towards  Cairo,  divides  that  city  into  two  por- 
tions, filling  in  its  passage  all  the  ponds,  reservoirs,  and 
private  canals  of  the  place,  and  empties  itself  some 
leagues  to  the  east  in  the  Birquc,  a  lake  surrounded  at 
present  by  the  villas  and  pleasure-houses  of  the  rich,  and 
famous  as  the  rendezvo\is  of  the  pilgrims  of  Mecca. 
The  extent  between  the  Nile  and  the  Uinpic  forms  but  a 
small  portion  of  this  stupendous  canal.  It  once  commu- 
nicated with  tlie  Red  Sea;  and  vessels  laden  with  the 
productions  of  I'lgypt  traversed  the  burning  desert.  This 
work  is  ascribed  by  Savary,  on  the  suspicious  authority 
of  the  Arabian  writers,  to  t!ie  caliphate  of  Omar,  whose 
dominions  at  home  being  afflicted  with  famine,  he  is  said 
to  have  cx)nimanded  Amrou  (who  !iad  just  conquered 
I'^gypl,  and  burnt  the  library  of  Alexandria)  to  "dig  a 
kalige,"  for  the  convi^ance  of  gr;>i'i.  Hence  this  canal 
is  styled  by  the  Orientals,  "The  R'-.  •!  of  the  Prince  of 
the  Faithful."  But  our  best  antiqii;'nes  ascribe  it  to  the 
emperor  Ti'ajan,  calling  it  by  Uie  name  of  Amnis  Tra- 
janus,  a  canal  mentioned  bv  Riolcmy  ;  and  indeed  it  ap- 
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pears  to  us  infinitrly  more  likely  to  l)C  the  work  of  a  Ro- 
man cmpcior,  lliixii  ol'  a  BaTi;;uinary  horde  of  IjarlwriaiiH 
in  the  nuridian  licat  of  thiir  relitjious  faiialii  ism.  Tliis 
canal  isc<rtuiiily  of  jjrcat  vililily  lo  Cairo  and  the  ncitj^h- 
hoiirliood,  as  it  fills  the  reservoirs  within  and  witliont 
the  walls,  and  thus  ensiu-esa  supjjly  of  water  lor  house- 
hold ])urpi)scs,  and  for  the  irrij^alioii  of  the  lands.  It  is 
9CCor<ln)t;ly  cleaned  very  carel'idly  every  year  for  the  re- 
ception ol  the  llor)d,  ami  for  some  lime  is  used  as  a  street. 
This  operation,  however,  beinjif  delayed  as  lonj!;  as  pos- 
sible, to  i)rcvent  a  fresh  accuni\ilalion  of  obstacles,  the 
canal  remains  for  six  months  after  the  recess  of  the  wa- 
ter in  a  most  horrible  condition.  The  fjuanlities  of  filth 
which  it  then  daily  accumulates,  prevent  its  being;  dried 
by  the  heat  of  the  sun  within  the  city;  and  the  detesta- 
ble smell  which  is  produced,  during  tlie  hot  season,  from 
this  pvitiid  mass  of  slairnant  water,  soil,  and  dead  fish, 
which  are  here  kit  in  great  quantities  by  the  Nile,  in- 
fects the  air,  and,  as  some  have  conjectured,  gives  rise 
to  the  plague.  It  must  be  observed,  however,  that  many 
of  the  best  houses  are  built  on  tliis  canal,  where  also  is 
the  quart('r  of  the  Europeans.  During  the  influx  of  the 
inundation  it  is  extremely  pleasant,  and  presents  a  splen- 
did exhibition  of  l'2gyptiaii  fashion,  being  covered  with 
parties  of  pleasure  in  their  light  skiffs  and  gilt  barges, 
regaled  witii  every  species  of  music,  and  enjoying,  in 
the  midst  of  thousands  of  spectators,  who  at  this  time 
crowd  their  terraces  and  windows,  the  refreshing  cool- 
ness of  the  recent  flood. 

Between  Fostat,  on  the  right  bank  of  the  Nile,  and 
(ieza,  a  small  village  on  the  opposite  side,  is  the  island 
of  Rhoda,  a  pleasant  spot  in  the  middle  of  the  river, 
about  a  mile  in  length,  and  entirely  covered  with  large 
sycamore  trees,  and  the  most  lovely  verdure.  The 
southern  extremity  of  this  island  is  fortified  with  bul- 
warks of  the  strongest  masonry,  to  resist  the  force  of  the 
current.  Over  this  breast-work  is  erected  the  building 
which  contains  the  celebrated  Nilometer,  called  Mekias, 
an  accurate  engraving  of  which  the  reader  will  find  in 
Fococke.  This  water  gauge,  which  has  been  visited  by 
every  traveller  into  Egypt,  consists  of  a  very  superb 
marble  pillar  with  a  Corinthian  capital,  rising  out  of  the 
centre  of  a  basin,  which  has  a  communication  with  the 
Nile  ;  and  being  accurately  graduated  to  the  top,  exhi- 
bits the  ciuantity  of  increase  or  diminution  in  the  height 
of  the  river.  Over  the  pillar  is  built  a  magnificent  dome, 
supported  by  columns  placed  round  the  basin,  and  the 
whole  is  surrounded  by  the  ruins  of  a  great  palace.  It  is 
unnecessary  to  remind  the  reader  of  the  importance  at- 
tached by  the  Egyptians  to  tlie  annual  overflowing  of  the 
Nile.  As  little  or  no  rain  falls  in  that  country,  the  crops 
depend  entirely  on  artificial  irrigation ;  and  when  the 
waters  of  the  Nile  do  not  fill  the  canals  and  reservoirs, 
called  birqucs,  as  well  as  deposit  on  the  fields  its  fer- 
tilizing slime,  vain  are  the  labours  of  the  husbandman. 
The  Egyptians  accortlingly  have,  in  all  ages,  assiduously 
watched  its  progress,  and  ascertained  its  quantity  by  a 
nilometer.  The  present  mekias  is  above  nine  hundred 
years  old.  As  soon  as  the  river  has  begun  to  rise,  its 
daily  increase  is  watched  by  an  officer,  who  continually 
transmits  his  report  to  Cairo,  where  it  is  proclaimed  and 
received  with  the  utmost  cagcmess.  When  it  has  risen 
to  the  desired  height,  about  sixteen  cubits,  and  the  peo- 
ple have  paid  to  the  grand  signior  the  tax  for  the  use  of 
the  water,  the  pacha,  attended  by  the  beys  and  the  whole 
ol  the  court,  goes  in  grand  procession  from  Cairo,  to  be 
present  at  the  opening  of  the  great  canal,  which  we  have 
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already  described  as  intersecting  that  capital.  Upon  a 
signal  given  by  the  pacha,  the  workmen  immediately 
open  tin:  mouth  of  the  canal,  which  till  now  has  been 
kept  shut,  and,  as  the  water  rushes  into  it,  handfiils  ol 
silver  are  thrown  into  the  stream  by  the  nobility,  \n 
whii  h  meansamosi  amusing  aquatic  scrambleis  pi-oduccri 
among  tlie  populace,  who  dive  for  the  money.  At  the 
same  instant,  multitudes  of  people  in  thousands  of  l>oats, 
and  decked  in  their  gayest  attiie,  are  eager  lo  glide  into 
the  canal,  and  with  the  sound  of  vocal  and  instrumental 
music  testify  their  joy  on  the  occasion.  The  patha,  at 
the  same  time,  going  on  board  his  magnificent  bark, 
accompanied  by  the  whole  of  his  attendants  in  their  bar- 
ges, returns- by  water  to  C^airo  in  the  same  order  of  pro- 
cession as  he  had  gone  by  land.  This  ceremony  of  <jpen- 
ing  the  canal,  when  the  whole  population  of  Cairo  turn 
out,  ])rcsentsone  of  the  most  interesting  spectacles  to  be 
met  with  in  Egypt. 

The  population  of  Cairo  is  composed  of  a  great  many 
dill'erent  races.  The  most  numerous  class  are  the  Arabs, 
who  constitute  the  body  of  the  people.  The  other  races 
are  the  Copts,  who  are  Christians,  and  are  the  original 
people  of  the  country,  Albanians,  Mamelukes,  Turks, 
Jews,  Syrians,  Armenians,  and  Greek  and  Roman  Ca- 
tholic Christians.  Besides  these,  theie  are  Pei-sians, 
Indians,  Muggrebins,  or  western  Africans,  Abyssinians, 
and  individuals  of  almost  every  nation  under  the  sun,  to- 
gether with  multitudes  of  negro  slaves.  To  many  of 
these  races  distinct  quarters  of  the  city  are  assigned, 
particularly  to  the  Jews,  Muggrebins,  and  Europeans. 
The  amount  of  this  mixed  and  motley  population  it  is 
impossible  to  ascertain,  as  the  Mahometans  neither  keep 
registers,  nor  permit  a  numeration  of  the  people.  Some 
have  stated  it  so  high  as  700,000,  asserting  that  in  one 
season  300,000  have  been  swept  ofT  by  the  plague  ;  while 
others  reduce  it  to  250,000  souls.  Niebiihr  justly  con- 
tends, that  the  immense  circuit  of  the  town  is  no  criterion 
of  its  population,  containuig  as  it  does  so  many  vacant 
spaces  of  canals,  gardens,  reservoirs,  mosques,  and  pub- 
lic edifices,  not  to  mention  the  lowness  of  the  houses, 
which  arc,  in  general,  but  one  story  high  ;  so  that  the 
population  cannot  by  any  ineans  be  supposed  equal  to 
that  of  a  European  city  of  the  same  extent.  Browne, 
however,  thinks  it  cannot  be  less  than  300,000.  The 
dress  of  the  common  people  is  simple,  and  adapted  to 
the  climate.  The  men  wear  a  shirt  of  coarse  calico, 
which  hangs  down  to  the  knees  ;  above  this  they  have 
another  larger  and  longer,  of  a  blue,  or  rather  black 
colour  ;  and  the  addition  of  a  broad  leathern  girdle  com- 
pletes the  body  dress.  Their  legs  are  bare,  their  feet 
sometimes  protected  by  coarse  shoes  of  untanned  leather, 
while  their  heads  are  covered  with  a  red  cap,  wound 
i-ownd  with  a  piece  of  calico.  The  women  are  dressed 
much  in  the  same  style,  but  without  the  girdle  and  shoes ; 
the  most  remarkable  dificrence  consisting  in  an  ugly 
thick  veil,  which  entirely  covers  the  face  and  breast, 
with  Uvo  holes  in  it,  opposite  the  eyes,  to  see  through. 
This  piece  of  dress,  together  with  the  brown  arms  and 
ragged  drapery  of  the  Egyptian  women,  gives  them 
somewhat  of  a  hideous  appearance  in  the  eyes  of  a  Eu- 
ropean. The  people  of  condition,  particularly  those  in 
any  office,  are  remarkably  gorgeous  in  their  dress,  and 
aflect  a  good  deal  the  Turkish  costume.  There  is  no 
place  in  the  world  where  the  traveller  meets  with  a  mort 
remarkable  contrast  in  point  of  condition  than  in  Cairo  ; 
splendid  palaces  in  the  midst  of  mud  hovels ;  horsemen 
clad  in  the  most  costly  apparel,  with  their  horses  maym- 
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ficently  caparisoned,  rushing  tiirough  crowds  of  squalid 
wretches,  emaciated  with  famine,  and  fluttering  with 
rags. 

The  women  of  Cairo  are  upon  the  whole  well  formed, 
though  not  tall.     Tliosc  of  the   upper  ranks  sometimes 
rival  in  point  of  complexion  our  European  ladies ;  and 
this  quality,  in  conjunction  with  fatness,  constitutes  the 
perfection  of  Egyptian  beauty.     They  marry  at  the  age 
of  14  or  15,  and  at  20  are  already  past  their  prime.  The 
Coptic  women  are  remarkable  for  their  interesting  fea- 
tures, black    eyes,    and    genteel    form.     "  The    female 
Greeks  born  in   Egypt,"  says  Lord  Valentia  in  his  de- 
scription of  Cairo,  "  are  pretty  fair,  and  well  made,  when 
young  i  but  childbirth   destroys  their  figures  by  relaxa- 
tion, and  their  bosoms  become  large  and  flaccid.     Their 
head  dress  is  Asiatic,  and   richly  adorned  witli  gold, 
pearls,  and  diamonds  :  their  robes  are  of  the  same  style, 
and  consist  of  satins  and  velvets,  faced  or  lined  with  fur. 
Unfortunately,  in  the  same  proportion  in  which  the  out- 
side is  adorned,  the  inside  is   neglected."     The  female 
love  of  finery   is   here   so   excessive,  that,   according  to 
Niebuhr,  the  ladies  retire,  several  times,  from  the  same 
company,   to   appear  again   in  a  new  dress,    still   more 
splendid  than  the  former.  The  following  sketch  by  Lord 
Valentia  is  no  less  descriptive  of  the  Mahometan  ladies 
of  the  Harem,  than  it   is  of  the  other  ladies  of  Cairo. 
"  In   the  mornmg  I  returned  Mr  Macardle's  visit,  and 
accepted  an  invitation  from  him  to  be   present  in  the 
evening  at  an  Egyptian  dance.     I  went,  but  was  not 
amused.     The  dancers  were  veiled,  not  from  modesty, 
but  to  conceal  their  ugliness.     They  were  somewhat  in 
tlie  manner  of  the  Indian  nautch  girls,  but  never  raised 
their  voices  to  an  artificial  pitch.     The  dancers  were  in- 
finitely too  indecent  even  for  description.  Mrs  Macardle, 
a  pretty  Greek,  and  a  great  number  of  ladies,  were  there  ; 
none  of  them  seemed  the  least  discomposed  ;  but,  on  the 
contrary,  laughed  excessively :   yet   unquestionably  this 
was  by  no  means  the  effect  of  vice,  but  solely  of  habit, 
which  had  rendered  the  scene  so  familiar,  that  they  did 
not  perceive  its  impropriety,  and  even  when  asked,  dan- 
ced  themselves  in  as  indecent  a  manner.     In  the  inter- 
vals the   dancing  girls  went   round,   demanding   money 
from  each  person."     The  dancing  girls  here  alluded  to, 
called  almc/i,  arc  those  v.'ho  make  a  profession  of  dancing, 
singing,  and  relating  tales  for  the  amusement  of  company. 
Their  gestures  and  songs  are  to  a  European  disgusting 
in  the  extreme,  and  the  frantic  movements  to  which  they 
are  sometimes  excited  by  their  own  ideas,  with  the  help 
of  brandy,  make  them  no  bad  representatives  of  the  an- 
cient bacchantes.     These  are  the  governesses  at  Cairo, 
who  instruct  the  wretched  wives  of  the  Mahometans,  and 
teach  them  in  their  Harems,  with  great  assiduity,  those 
accomplishments  in  which   they  themselves  arc  so  infa- 
mously eminent.  The  lower  orders  also  have  Iheiv  alme/i, 
who  arc,  if  possible,  still  worse  than  the  former. 

Life,  at  Grand  Cairo,  partakes  largely  of  that  indolence 
v.'hich  characterises  the  manners  of  warm  climates.  For 
nine  months  in  the  year,  the  body  is  oppressed  by  heat, 
and  the  mental  faculties  experience  a  corresponding 
languor.  Hence  it  is,  that  you  every  where  find  sofas, 
cushions,  and  every  convenience  of  repose :  in  every 
ganlcn  you  have  charming  arbour.s  and  scats,  but  no 
walks;  and  tobacco,  coffee,  and  sherbet,  occupy  the 
dreaming  intervals  of  slecji.  An  Egyptian  rises  with  the 
sun  to  enjoy  the  cool  air  of  the  morning;  and  havinj";  per- 
formed his  ablutions  and  devotions,  he  receives  his  pipe 
and  coffee,  reclining  indolently  on  his  cusliions.     At  the 


farther  end  of  the  apartment,  his  slaves,  with  their  arms 
crossed,  stand  in  silent  attention  before  him,  watc)'.ing 
his  eye,  and  anticipating  his  smallest  wants.  After  break- 
fast, visitors  arrive.  His  equals  are  placed  beside  him- 
self, with  their  legs  crossed  ;  his  inferiors,  in  a  kneeling 
posture,  sit  upon  their  heels ;  whilst  those  of  very  high 
rank  are  seated  on  a  raised  sofa  overlooking  the  com- 
pany. Towards  the  end  of  the  visit,  a  slave  goes  round 
with  a  silver  plate,  in  which  odoriferous  essences  are 
kept  binning  :  each  in  his  turn  perfumes  liis  beard,  and 
sprinkles  his  head  and  hands  with  rose  water.  About 
noon  dinner  is  announced  ;  which  is  served  in  a  large 
tray,  and  consists  chiefly  of  rice  and  poultry,  with  melons, 
cucumbers,  and  other  refreshing  fruits.  The  guests, 
arranging  themselves  round  the  table,  sit  down  on  the 
carpet,  and  convey  the  morsels  to  their  mouth  with  their 
fingers,  the  use  of  knives  and  forks  being  here  unknown. 
To  remedy  this  inconvenience,  a  slave,  with  a  pitcher  in 
one  hand,  and  a  bason  in  the  other,  is  ready  to  present 
water,  in  which  the  guests  occasionally  dip  their  hands. 
After  dinner,  a  rich  Egyptian  retires  to  his  harem,  where 
he  passes  some  hours  in  sleep  or  amusement,  among  his 
women  and  children  ;  afterwards,  a  short  walk  among  the 
orange  and  sycamore  trees,  which  grow  in  great  luxu- 
riance on  the  banks  of  the  Nile,  occupies  part  of  his 
time  in  the  cool  of  the  evening  ;  and  about  an  hour  after 
sunset,  supper  appears,  consisting  cliiefly  of  rice  and 
fruit. 

The  people  here  are  extravagantly  fond  of  the  bath. 
The  women,  eagerly  seizing  on  every  moment  of  li- 
berty wnich  they  can  command,  meet  in  parties  twice 
a  week  at  the  baths,  when  they  make  an  ostentatious 
display  to  each  other  of  their  finery.  In  Cairo  is  prac- 
tised, in  its  greatest  perfection,  the  bathing  operation, 
called  massing:  this  luxury  consists  in  having  your 
body  rubbed  ail  over  by  servants,  who  at  the  same  time 
knead  and  press  the  limbs  and  joints  till  they  crack, 
after  being  exposed  to  the  hot  or  vapour  bath.  Euro- 
peans have  described,  in  terms  of  rapture,  the  sensa- 
tions which  they  have  felt  after  this  operation  ;  though 
too  frequent  indulgence,  we  should  suppose,  must  relax 
and  debilitate  the  body.  At  Constantinople,  and  other 
oriental  cities,  the  ladies  have  it  in  their  power  to  take 
an  airing  in  carriages ;  here,  however,  nothing  of  the 
kind  is  known ;  so  that  women  of  all  ranks  are  obliged 
to  ride  asses,  which  are  to  be  had  in  great  numbers, 
saddled,  bridled,  and  ready  in  the  streets.  A  Jew  or  a 
Christian  dares  not  ride  a  horse  in  this  metropolis  of  , 
pride,  that  being  thought  too  great  an  honour  for  any  but 
true  believers;  and  if  lie  do  not  alight  from  his  ass  im- 
mediately, on  seeing  a  bey,  or  great  man  pass  by,  he  is 
certain  of  being  bastinadoed  on  the  spot.  The  Christian 
and  Jewish  ladies,  however,  are  exempted  from  this  ho- 
mage, out  of  regard  for  their  sex. 

One  of  the  greatest  sources  of  recreation  here  is  the 
Nile,  on  wl-.ich  hundreds  of  elegant  barks,  with  their 
long  sail-yards  and  fantastic  sails,  are  seen  flying  with 
great  velocity  in  all  directions.  Tlicy  are  ingeniously 
carved  and  painted,  and,  being  fitted  up  with  fine  cabins, 
carpeted  over,  afford  a  deliglitful  shelter  from  the  heat. 
Here,  reclining  in  luxurious  ease,  the  wealthy,  some- 
times accompanied  by  their  whole  harems„  enjoy  tlic 
delicious  coolness  of  the  water,  and  admire  the  ever- 
varying  landscape  presented  to  their  eyes,  as  they  pur- 
sue the  frequent  windings  of  this  renowned  river.  Pe- 
destrian parties  are  also  seen  frequently  promenading 
along  the  banks,  which  arc  here  adorned  with  a  profu- 
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uion  of  oranpfc  trees,  the  citron,  and  lUc  pomcpji-aiiatc, 
planted  withi>iit  order,  and  K''owin(»  lii^li  and  tufted  : 
these,  loj^etlmr  with  ti\c  palm  and  the  syraniore,  towcr- 
in(i^  above  the  rest  in  all  tlic  manjnificence  of  their  dark 
jjjreen  l'oli(i}»c,  all'ord  an  at^reeable  retreat  from  the  dust 
iind  noise  oi'  the  city,  and  from  the  fierce  efl'uljjcnce  of 
an  almost  vci-ticid  sun. 

The  otiier  anuiscmcnts  of  Cairo  arc  neither  numerous 
norinter('slinj>-.  Rope-dancers,  fire-eaters,  and  timiblers 
of  surprisiiij;  ai^ility,  serve  to  umlise  the  populace. 
There  are  also  to  be  seen  some  wretched  actors,  pup- 
pet-shows, and  dancini;  monkies ;  tliese  last  being 
dressed,  to  make  them  the  more  ridiculous,  in  Kuropean 
habits,  with  tlieir tails  hanging  down  like  swords,  excite 
the  merriment  of  the  peojile  at  the  expense  of  the  Franks, 
who  are  held  in  the  utmost  contempt.  Fire-works  are 
uometimes  displayed  on  public  occasions.  The  princi- 
pal games  arc  polish  di'afts  and  chess. 

Though  the  diseases  of  Cairo  are  common  to  all 
Egypt,  they  are  perhaps  aggravated  by  local  circum- 
stances. The  mean  annual  heat  here  is  73°,  and  is  not 
a  little  increased  by  the  vicinity  of  moimt  Mokaddeni,  a 
dry  naked  rock  which  o>erlooks  the  city,  and  powerfully 
reflects  the  rays  of  the  sun.  This  circumstance,  toge- 
ther with  the  white  glittering  sand  which  every  where 
covers  the  soil,  produces  delluxions  in  the  eyes,  often 
terminating  in  blindness.  The  otiier  prevalent  diseases 
are,  a  cutaneous  eruption,  proceeding,  it  is  supposed, 
from  the  use  of  brackish  water,  but  not  much  affecting 
the  health  ;  a  virulent  smallpox,  malignant  fevers,  hy- 
drocele, and  venereal  disorders.  These  last  are  said  to 
be  here  rendered  mild  by  the  frequent  use  of  the  hot 
bath  ;  though,  at  the  same  time,  ihcy  are  extremely  ob- 
stinate, and  often  prove  dangerous  on  removing  to  a 
colder  climate.  The  frequency  of  hydrocele  is  ascribed 
to  these,  and  to  the  relaxing  qualities  of  the  hot  bath  : 
Denon  thinks  it  is  often  produced  by  drinking  brandy 
distilled  from  figs,  or  the  fruit  of  the  sycamore  tree. 
From  the  tilth,  poverty,  and  famine  prevalent  among  the 
lower  orders,  the  diseases  of  the  place  are  certainly  not 
a  little  exasperated  ;  and  to  the  same  causes  it  is  owing, 
that  there  are  a  greater  number  of  deformed  beggars, 
and  emaciated  sickly  children,  to  be  seen  here  than  in 
any  other  city  in  tlie  world.  But  of  all  the  calamities 
.md  diseases  to  which  Cairo  is  subject,  the  plague  is 
undoubtedly  the  most  terrible.  It  is  not  yet  ascertained 
whether  this  scourge  of  the  East  orighiates  in  the  filth 
of  Cairo,  or  is  imported  from  Constantinople.  It  gene- 
rally rages  in  Egypt  once  in  every  four  or  five  vears, 
and  continues  only  during  the  winter  season,  when  it  has 
been  known  to  sweep  off  1 500  souls  a-day  from  the  popu- 
lation of  Cairo  alone.  It  is  remarl;able  enough,  that 
the  Europeans,  who  reside  on  the  very  banks  of  the 
canal,  are  less  subject  to  it  than  the  natives.  Their 
cleanliness,  however,  and  the  precautions  which  thev 
adopt,  sufficiently  account  for  this  circumstance  :  for  no 
sooner  does  the  plague  appear,  than  they  shut  them- 
selves up  in  their  houses,  often  for  several  months,  fu- 
migating or  washing  the  articles  conveyed  to  them  from 
without,  and  carefully  avoiding  the  contact  and  near 
approach  of  pei  sons  exposed  to  the  infection.  It  would 
appear,  that  the  pestilential  atmosphere  possesses  a  con- 
siderable specific  gravity,  as  it  is  not  found  to  ascend  so 
high  as  the  tops  of  the  houses;  where  the  Europeans 
freely  appear, and  smvcy,  in  securilv, the  havockofdeath 
in  the  streets. 

In  favourable  seasons,  provisions  of  most  kinds  arc 


here  very  cheap ;  wine,  smcii  i,i;,  arui  fuel,  which  is 
used  only  for  <  ookery,  being  the  prwliict  of  foreign 
countries,  are  rather  dear.  Onions  still  continue  to  be 
l)rized  in  this  place,  of  which  immense  quantities  an 
consumed  raw  by  the  poorer  sort.  The  well-water  ol 
Egypt  is  for  the  most  part  brackich,  as  is  also  that 
which  has  stood  for  some  time  in  the  canals  and  reser- 
voirs. On  this  account,  the  water  drank  at  (-airo,  ex- 
cept during  the  inundation,  is  brought  in  h-athcm  bags 
from  the  Nile,  on  the  backs  of  camels.  Being  com- 
monly very  muddy,  it  is  pouied  into  large  earthen  jars, 
previously  coaled  on  the  inside  with  a  preparation  of 
bitter  almonds,  and,  in  the  space  of  two  hours,  it  be 
comes  pure  and  limpid.  Besides  sherbet,  which  is  used 
chiefly  by  the  great,  a  fermented  liquor,  pleasant  but 
soon  spoiling,  is  here  obtained  from  maize,  millet,  bar- 
ley, or  rice.  The  Christians  distil  for  themselves,  from 
dates,  figs,  or  currants,  a  strong  liquor  known  by  the 
name  of  araki.  The  peculiar  complexion  of  the  dis- 
eases of  a  people,  is  produced,  we  venture  to  sav,  more, 
by  the  qualities  of  their  food,  and  their  mode  of  living, 
than  by  climate. 

The  government  of  Cairo  is  vested  in  the  bey  of  Masr, 
assisted  by  the  mulla,  or  chief  judge  and  priest,  who  is 
anntially  appointed  by  the  grand  seignior.  The  inferior 
judges,  called  cadis,  amount,  in  this  great  city,  to  200: 
their  revenue  consists  in  the  value  oi"  the  tenth  part  of 
the  thing  litigated.  Besides  these,  there  also  are  imams, 
or  priests  of  the  four  sects,  who  exercise  authority  over 
their  respective  adherents.  Notwithstanding  the  great 
extent  of  Cairo,  its  narrow  and  winding  streets,  and  its 
barbarous  population,  fewer  deeds  of  violence  are  com- 
mitted here  than  in  some  European  cities.  For  this  se- 
curity several  causes  may  be  assigned.  Every  calling 
here  has  a  sheik,  or  chief,  who  keeps  an  eye  on  the 
members  of  his  own  fraternity  ;  by  which  means,  a  po- 
lice is  established  in  every  craft,  and  criminals  are  easily 
detected.  The  streets,  too,  having  gcnei-ally  no  tho- 
roughfare, and  being  at  night  shut  up  with  gates,  pre- 
vent the  possil)ilily  of  escape.  These  gates  ai-c  opened 
by  a  porter,  who  allows  none  to  pass  of  a  buspicious 
appearance;  and,  to  insure  respect,  a  guard  of  janissa- 
ries is  within  call,  who,  being  liberally  paid  by  the  town, 
and  never  changed  as  long  as  they  give  satisfaction, 
have  thus  a  powerful  stimulus  to  discharge  with  fidelity 
their  lucrative  office.  But,  besides  these  preventive 
measures,  the  execution  of  justice  is  hcie  prompt  and 
terrible.  The  judges  are  constantly  sitting.  Officers, 
with  a  numerous  posse  of  attendants,  perambulate  the 
streets  by  night  and  by  day.  The  punishment  of  the 
bastinado  is  applied  with  unsparing  vigour  on  the  spot: 
and  sometimes,  when  the  wretched  offenders  are  de- 
tected in  the  commission  of  great  crimes,  their  heads 
are  instantly  struck  off,  and  are  received  into  a  leathern 
bag  carried  about  for  that  purpose.  With  such  a  form 
of  government,  it  is  obvious  that  the  rulers  must  commit 
more  crimes  than  the  people. 

Under  the  despotism  of  the  Turks  and  Mamelukes, 
it  were  vain  to  look  for  excellence  in  arts  or  manufac- 
tures. In  the  furniture  of  houses,  and  decorations  of 
silver  and  gold,  there  is  much  grandeur  and  barbaric 
parade  ;  but  throughout  the  whole,  there  reigns  a  pover- 
ty of  invention,  and  a  miserably  bad  taste.  The  most 
perfect  of  their  manufactures  is  that  of  silk  stuffs,  which 
is,  however,  inferior  to  the  European  productions,  and 
much  higher  priced.  Their  other  manufactures  are 
sugai-,  of  a  bad  qualitv.  obtained  from  the  canes,  which 
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in  some  places  cover  tlie  banks  of  the  Nile ;  sal  am- 
moHiac,  which  is  much  iii  requesl;  saltpetre,  coarse 
gunpowder,  glass  lamps,  red  and  yellow  leather,  and 
iinen  cloth  of  tine  Egyptian  flax.  Their  gmt  and  pistol 
barrels,  sword  blades,  hard  ware,  and  mercery,  are  the 
produce  of  foreign  manufacture.  The  carabines  of  the 
Mamelukes  are  English,  and  their  swords  Persian  or 
Turkish.  We  might  here  mention  the  hatching  of 
eggs  by  artificial  warmth,  a  very  ancient  art,  and  at 
present  retained  principally  at  Cairo.  The  chickens  are 
thougiit  by  some  not  to  be  so  good  as  those  hatched  by 
incubation. 

The  commerce   of  Cairo  with  distant  places,  though 
much  decayed  within   the   last   three   centuries,  is  still 
very   considerable.     As   the   Metropolis  of  Egypt,  the 
residence  of  the  beys,   the  lawyers,  and  the  wealthy,  it 
consumes  all  the  commodities  of  that  country,  or  trans- 
mits them  to   the   provincial   districts  ;  as  a   centre  of 
circulation,  it  afiords  great  facilities  from  its   position. 
By   the   Nile,    it   corresponds   with   Upper   Egypt   and 
Abyssinia ;  by  the  iNIediterranean,  with  Europe  and  the 
Turkish  empire ;  by  the  Red  Sea,  with  Arabia  and  In- 
dia ;  and  even  by  the  deserts,  it  communicates  with  dis- 
tant countries  by  means  of  numerous  caravans.     Da- 
mascus and  Cairo  are  called  "  the  two  gates  of  Mecca," 
from  the  annual  muster  of  pilgrims  which  takes  place  at 
these  two  cities,  though  we  are  uncertain  what  changes 
the  Wachabees  may  have  produced  in  this  respect.     Of 
these  prodigious  assemblages,  the  greater  part  are  mer- 
chants, who  avail   themselves  of  this  religious  opportu- 
nity to  conduct  their  traffic.     Every  year  a  great  cara- 
van  from    Abyssuiia   arrives   in   the   neighbourhood  of 
Cairo,  on  the  banks  of  the  Birque,  or  Lake  of  the  Pil- 
grims, bringing  from  1000  to  1200  negro  slaves,  great 
quantities  of  elephants  teeth,  ostrich  feathers,  gum,  gold 
dust,   parrots,  and   monkies ;    and   here  it  remauis   till 
joined  by   another  immense   assemblage   from  western 
Africa.     These   pilgrims  and  merchants,  some  of  them 
from  the  Senegal,  proceeding  along  tlie  coast  of  the 
Mediterranean,  and  collecting  in  their  way  those  of  Al- 
giers, Tripoli,  and  Tunis,  arrive  through  the  desert  at 
Alexandria,   and  from    thence    proceed  to  the   general 
rendezvous  at  the  Birque.  This  caravan  has  been  known 
to  exceed  three   thousand  camels,  laden   with  the   mer- 
chandize of  the  West,  consisting  of  oils,   red  caps,  for 
■which  Tunis  is  famous,   line   ilannel,  and  many  other 
commodities.     This  multitude  being  now  incorporated 
with  that  from  Ethiopia,  and  swelled  by  the   crowds  of 
Egypt,  the  whole  set  out  for  Mecca,  under  the  orders  of 
the   sheik    Bellet  of   Cairo.     This  high   officer    has   in 
charge  the  presents  of  corn  and  money  from  the  Grand 
Signior,  logetiier   with   the   precious   covering   for    the 
caaba.     After  a  period  of  one  hundred  days,  this  great 
caravan,  to  the   nundaer,  on   some  occasions,  of  100,000 
souls,   return  in    a  body   to  the   same   place    with  the 
dioicesl  productions  of  the  East.     These  consist  prin- 
cipally of  coffee,  perfumes,  gum-arabic,  and  other  drugs, 
the  produce  of  Yemen,  with  spices  of  Ceylon,  shawls  of 
Caslimirc,  and  nmslins  of  Suratand  other  parts  of  India. 
The  same  conunodities  are  also   brought  by  sea  from 
Jedda  to  Suez,  wiiere  near  thirty  vessels  annually  arrive 
hi  May.     There  are,  besides,  many  smaller  caravans  to 
and  from  Cairo,   particularly  one  in  October,  from  the 
neighbourhood  of  Mount  Sinai.     These  Arabs  are  ex- 
tremely expert  at  adulti:rating   their   gvim,  which  they 
convey  to  the   ani(<ui.t  of  700  quintals,  for  which  reason 
ihey  cannot  be  prevailed  on  to  enter  Cairo.     They  en- 


camp at  a  distance,  and  dispose  of  their  goods  by  barter, 
receiving  arms,  clothing,  and  other  necessary  articles  in 
return.  The  small  caravans  from  Damascus  bring  silk, 
cotton  stuffs,  and  dried  fruits.  Immense  quantities  of 
tobacco,  which  has  become  one  of  the  necessaries  of  life 
at  Cairo,  arc  constantly  landing  at  Damietta  by  vessels 
from  Latikia,  which  take  in  exchange  cargoes  of  rice. 
The  vessels  from  Constantinople,  which  also  return  with 
grain,  bring  clothing,  wrought  silks,  furs,  and  arms,  inte 
the  port  of  Alexandria  ;  wliile  those  from  Venice,  Leg- 
horn, and  Marseilles,  bring  cloths,  cochineal,  Lyons  stuft's 
and  laces,  iron,  lead,  grocery,  together  with  Venetian 
sequins  and  German  dollars,  which  are  here  imported  at 
a  great  profit.  All  these  articles  are  conveyed  in  light- 
ers, called  djerms,  to  Rosetta,  whence  they  arc  sent  up 
the  Nile  to  Grand  Cairo.  Notwithstanding  the  exces- 
sive imposts,  and  the  impolitic  exactions  of  the  Maho- 
metans, the  commerce  of  Cairo  will  appear,  from  the 
foregoing  particulars,  to  be  still  considerable  :  it  is  said 
to  have  amounted  hi  1783  to  between  six  and  seven  mil- 
lions sterling.  There  can  be  no  doubt  but  that  the  furi- 
ous career  of  the  Wachabees  in  Arabia,  has  considerably 
affected  the  external  relations  of  Cairo ;  and  from  the 
bloody  and  extermhiating  affrays  which  have  within  the 
last  year  taken  place  there  between  the  Turks  and  Beys, 
its  commerce  at  present  must  be  very  precarious.  Cairo 
stands  hi  30°  2'  44"  N.  Lat.  and  31°  18'  16"  E.  Long, 
about  59  geographical  miles  west  of  Suez.  See  the 
Travels  of  Shaw,  Pococke,  Norden,  Niebuhr,  Savary, 
Volney,  Bruce,  Browne,  Denon,  Sonnini,  Chateaubriand, 
Lord  Valentia,  and  The  History  of  the  Revolt  of  All 
Bey.     (e) 

CAISSON.     See  Bridge,  Vol.  IV. 

CAITHNESS,  sometimes  called  the  shire  of  Wick, 
is  the  most  northern  county  of  Scotland,  and  is  bounded 
oil  tlie  north  by  tne  Pentland  Frith,  which  separates  it 
from  the  islands  of  Orkney  ;  on  the  east  and  south  by^ 
the  German  ocean;  and  by  the  county  of  Sutherland  on 
the  west.  lis  form  is  an  irregular  triangle,  measuring 
from  north  to  south  about  3j  miles,  and  22  from  east  to 
west,  and  containing  690  square  miles.  Tlie  coast  is 
rocky,  and  indented  with  a  number  of  bays,  the  principal 
of  which  are  Scribistcr  bay  on  the  north  west,  and  Rice 
bay  on  the  east.  Its  promontories  are  Duiican's-bay- 
head,  which  is  the  north-east  pohit  of  Caithness,  and  tlie 
extremest  promontory  in  Britain  ;  Sandside-head,  Hol- 
born-hcad,  and  Dunnet-head.  The  island  of  Stroma, 
lying  in  the  Pentland  Frith,  now  belongs  to  this  comity. 
Its  property  was  formerly  disputed  by  the  Earls  of  Ork- 
ney and  Caithness,  but  adjudged  to  tlie  latter  in  conse- 
quence of  an  experiment,  by  which  it  was  found  that 
venomous  animals  would  live  in  Stroma,  whereas  they 
die  immediately  when  transported  to  the  Orkneys. 

The  western  part  of  the  county  is  hilly,  and  even 
mountainous,  and  ehielly  adapted  for  the  rearing  of  cat- 
tle and  sheej) ;  but  towards  tne  east,  it  is  almost  com- 
pletely level,  and  watered  with  several  small  rivers  and 
lakes,  l)ut  without  a  liill  to  shelter  it  from  the  piercing 
winds  from  the  sea. 

The  climate  is  very  cold,  and  more  rainy  than  almost 
any  other  place  on  the  eastern  coast  of  Scotland.  The 
rains  generally  prevail  in  spring  and  autumn,  and  some- 
times do  considcralile  damage  to  the  creeps.  The  snow, 
however,  seldom  lies  long  on  the  ground,  from  its  prox- 
imity to  the  ocean  ;  but  the  coldness  of  the  weather  dur- 
ing the  s()ring  months  is  a  great  bar  to  vegetation  ;  and 
in  the  interior  of  the  county,  where  the  soil   is  rather 
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tender,  has  a  tcudciKy  to  cfij^cndcr  a  siptcii.!!  of  vi-nnlii 
Kallcd  storee,  wliicli  dcblioy  tlic  jouiifj  plants  of  barley 
and  oats,  by  tutlini;;  the  roots  below  tin;  jjioiind.  ■l'li(; 
lonjijist  day  in  suuuiicr  l^,  about  18  lioiiis;  and  tiic  sun 
makes  so  small  an  arch  below  the  lioiizou,  that  the  iidia- 
bilants  enjoy  a  conlimied  twdi;^lillroni  the  lime  lie  sets 
until  he  rises  ajjain. 

Tiie  soil  of  Caithness,  particularly  in  the  Lowlands, 
is  in  (jeiieral  a  mixture  of  clay,  sand,  and  brown  earth  or 
loam,  tVoni  six  lolifleen  inches  deep,  with  a  hard  gravel, 
scliistus,  or  horizontal  rock,  beneath,  which  has  a  ten- 
dency to  keep  it  always  wet  and  to  obstruct  vegetation, 
especially  tliat  of  trees.  In  point  of  fertility,  however, 
it  is  eiiual  to  any  in  the  kinsjdom  iu  proportion  to  its 
tieplh,  and  produces  plentiful  crops  of  barley  antl  oats. 
The  wheat  luislniudry  lias  been  attempted  in  some  parts 
of  the  county,  but  on  the  whole  has  not  been  found  a 
profitable  ci(jp,  on  account  of  the  frequent  and  heavy 
rains  which  fidl  in  October,  when  the  farmer  is  putting 
the  seed  into  the  (ground.  V^arious  kinds  of  green  crops, 
liowevei-,  are  cultivated  with  success,  such  as  turnips, 
clover,  rye-grass,  tares,  cabbages,  coleworts,  kc. ;  and 
Mr  Wright,  in  his  Husbandry  of  Xorth  Britain,  has  ob- 
served, that  the  richest  second  growth  of  clovei'  he  had 
any  where  seen,  was  on  a  farm  cultivated  by  Sir  John 
Sinclaii'.  Consideralile  improvements  in  agi'iculture 
have  been  made  within  the  last  thirty  years,  by  the  pro- 
pi'ictors  of  this  county.  The  wretched  system  of  ser- 
vice, customs,  and  tithes,  exacted  by  the  landlord  from 
llie  tenants,  is  now  abolished,  and  the  rent  of  the  land  is 
paid  in  grain  or  money.  By  the  old  mode  of  letting 
iacnis  in  Caithness,  the  farmer,  besides  the  payment  of 
a  staled  rent,  was  bound  to  cultivate  a  certain  portion  of 
land  in  the  possession  of  the  proprietor,  by  tilling,  ma- 
nuring, and  sowing  it  in  proper  season  ;  by  cutting  down, 
gathering  in,  and  securing  the  crop  in  the  barn-yard  ; 
and  by  manufacturing  and  carrying  the  produce  to  mar- 
ket. He  was  also  to  [)roduce  peats  for  fuel,  straw-bags 
for  carrying  grain  or  meal,  and  hair-ropes  for  drawing 
the  plough  or  for  Itt/ierx  ;  to  keep  a  certain  number  of 
cattle  for  the  landlord  during  the  winter  season  ;  to  pay 
\icarage  of  land),  wool,  kc. ;  and  a  certain  nundjer  of 
fowls  and  eggs,  which  in  the  Highland  district  was  con- 
verted into  veal,  kid,  butler,  and  cheese  ;  and  on  the  sea- 
coast,  into  fish  and  oil.  Sometimes  even  a  certain  quan- 
lity  of  spun  lint  and  woollen  yarn  was  annually  exacted 
for  the  lady.  The  time  and  labour  of  t!ie  tenant  were 
thus  almost  completely  at  the  disposal  of  his  landlord, 
which  occasioned  his  own  affairs  to  be  cither  hurried  or 
neglected.  This  practice,  we  are  told,  universally  pre- 
vailed throughout  the  county,  till  only  within  thirty  or 
forty  years  ago ;  and,  according  to  Sir  Joiin  Sinclair's 
view  of  the  agriculture  of  tl. is  county,  in  1791,  out  of  its 
extent  of  441,600  acres,  only  93,600  could  be  accounted 
productive  land,  including  in  this,  not  only  land  in  til- 
lage, but  also  such  meadows  and  pastures  as  were  rec- 
koned at  all  valuable. 

But  by  liie  spiiited  and  liberal  exertions  of  the  present 
landlords,  cultivation  has  now  assumed  a  very  diflerent 
aspect.  Many  of  the  waste  lands  have  been  brought 
under  crop  ;  and  the  miserable  fences  of  turf  which  se- 
parated the  waste  fi  oiu  the  arable  lands,  have  given  place 
to  substantial  stone  dykes,  with  which  some  of  tlie  farms 
are  now  completely  enclosed.  Considerable  iniprove- 
iiienls  have  also  been  made  in  tl  e  pasture  farms  by  the 
substitution  of  sheep  instead  of  small  Highland  cattle. 


which  has  greatly  increased  the  value  of  properly  in  this 
|)arl  of  the  country. 

(Ireat  exertions  have  been  made  here  for  improvin^j 
the  roads,  an  object  of  essential  importance  to  the  suc- 
cess of  agriculture  ;  and  a  liberal  aid  has  l)eon  obtained 
from  govcriimtnt,  on  condition  tliat  the  proprietors  shall 
ex])end  money  to  a  proportional  amount  for  this  bcneii- 
cial  ])urpose.  'i'hough  this  county  is  very  destitute  of 
wood,  it  is  ])robable  that  it  was  not  always  so,  as  coiisf- 
dcrable  (luantilii.s  of  large  fir  and  other  trees  have  been 
been  found  in  the  morasses,  and  even  in  some  places 
not  far  Irom  the  sea  coast.  The  attempts,  however, 
which  have  lately  been  made  for  raising  plantations,  have 
in  general  failed,  and  a  few  woods  of  birch  is  all  that 
now  remains,  except  in  the  Highland  district,  where 
there  are  sonic  considerable  forests.  Those  of  Mori-a- 
vins  and  Berrydale,  afford  abundance  of  red  deer  and 
roebucks.  Hares,  rabbits,  grouse,  heathcocks,  par- 
tridges, snipes,  plover,  and  all  kinds  of  game,  are  in 
great  plenty  throughout  the  county;  also  swans,  wild 
geese,  sea-ducks,  wood-cocks,  and  birds  called  snow 
JlceCs,  about  the  size  of  a  spai'row,  exceedingly  fat  and 
delicious,  which  are  very  numerous  in  winter,  but  always 
lake  their  departure  in  April.  Trodigious  cjuantitics  of 
scarfs,  mairots,  fraiks,  and  other  sea  fowl,  hatch  in  the 
rocks  of  Duncan's  Bay  and  Stroma,  whose  eggs  and 
young,  during  the  season,  supply  many  of  the  inhabitants 
witli  food.  The  rivers  and  lakes  al)ound  with  trout, 
salmon,  and  eels;  and  Mr  Pennant  informs  us,  that  at 
Tliurso,  2500  salmon  were  once  taken  at  one  tide.  Great 
numbers  of  seals  are  killed  on  this  coast  in  the  caverns 
that  open  into  the  sea.  These  caverns  are  narrow  at  the 
mouth,  but  in  the  inside  lofty  and  spacious,  and  run  some 
hundred  yards  under  ground.  Tl.e  seal  hunters  enter 
them  in  small  boats,  and  lighting  torches  as  soon  as 
they  land,  with  loud  shouts  alarm  the  animals,  which 
they  kill  with  clubs  as  they  attempt  to  pass.  This,  how- 
ever, is  rather  a  hazardous  employment;  for  should  the 
wind  blow  hard  from  the  sea,  these  adventurers  are  in- 
evitably lost. 

The  black  cattle,  which  were  formerly  sent  from 
Caithness  to  the  south,  ainounicd  in  some  years  to  nearly 
20,000  ;  but  this  number  has  of  late  been  very  considera- 
bly diminished  by  the  introduction  of  sheep  farming  ijito 
the  upper  districts  of  the  county.  The  swine,  which  are 
reared  here  in  great  numbers,  are  of  a  small  breed,  have 
long  erect  cars,  and  most  savage  tusks  ;  and  though  the 
native  Highlanders  abhor  the  flesh  of  this  animal,  yet 
they  have  always  abounded  in  the  lower  part  of  the 
county.  The  chief  manufactures  of  Caithness  are  linen, 
yarn  and  leather.  A  considerable  herring  fisher)-  was 
formerly  carried  on  in  the  summer  months,  in  which  it  i<! 
calculated  that  from  six  to  fourteen  thousand  barrels 
were  annually  taken  ;  and  it  might  have  become  an  im- 
portant branch  of  industry  and  commerce,  had  not  the 
detention  of  the  bounties  in  1792  given  it  a  fatal  check, 
and  ruined  some  of  the  adventurers. 

Small  veins  of  iron  and  lead  ores  have  been  discovered 
in  this  county,  but  not  in  such  circumstances  as  to  induce 
the  proprietors  to  work  them.  Considerable  t|uantitics 
of  wliite  mundick,  and  a  slender  vein  of  yellow  mundick  ; 
also  a  regular  vein  of  heavy  spar,  mixed  with  lead  and 
crystals,  three  feet  in  breadth,  have  been  found  near 
Tnurso.  A  copper  mine  was  once  begun  to  be  wrought 
near  the  old  castle  of  Wick,  but  was  soon  afterwards 
dropped.     There  are  plenty  of  whinstone,  granite,  and 
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free-stone  ;  likewise  limestone  and  marl.  Various  at- 
tempts have  been  made  for  the  discovery  of  coal,  but 
though  these  have  been  conducted  by  persons  well  skill- 
ed in  the  business,  and  long  persevered  in,  they  have 
hitherto  proved  unsuccessful.  A  mineral,  resembling 
this  substance,  has  indeed  been  found  near  the  surface, 
which  seems  to  be  an  earthy  substance,  impregnated 
with  volatile  inflammable  matter.  It  emits  a  hot  vivid 
flame  when  burning,  but  without  much  dissolution  of 
parts,  or  diminution  of  size,  after  it  becomes  extinct. 

Among  the  antiquities  of  this  county  are  to  be  found 
a  variety  of  singular  structures,  called  Picts  houses. 
They  are  generally  of  a  circular  form,  rising  into  the 
shape  of  a  cone,  with  its  top  somewhat  blunted,  and  the 
walls  of  the  larger  kind  are  nine  or  ten  feet  in  thickness, 
and  surrounded  by  a  broad  deep  ditrli,  and  a  sort  of  ram- 
part. These  buildings  are  usually  placed  on  the  brinks 
of  precipitous  rocks,  and  in  the  skirts  of  saudy  bays ;  and 
often  stretch  from  one  headland  to  another,  evidently  so 
ari-anged  as  to  communicate  with  each  other.  Besides 
these  are  John  o'  Groat's  house,  whose  traditional  his- 
tory is  so  well  known  ;  and  the  castles  of  Achaistal,  Ber- 
rydale,  Braal,  Dirlet,  and  Lochmore. 

The  language  spoken  by  the  people  of  Caithness  has 
always  been  the  same  as  that  of  the  south  of  Scotland, 
except  among  the  hills  on  the  borders  of  Sutherland, 
where  the  Gaelic  is  used.  The  names  of  many  of  their 
places  are  evidently  Norwegian,  as  Ulbster,  Stempster, 
Bindster,  Scrabster,  Bilbster,  and  several  others ;  the 
terminating  syllable  ster,  signifying  in  that  language  an 
estate. 

Caithness  sends  a  member  to  parliament  alternately 
with  the  shire  of  Bute.  Its  population  in  1794  was  24,802; 
and  in  1801,22,609;  of  wiiom  10,183  were  males,  and 
12,426  females.  See  Pennant's  Tour  in  Scotland;  Beau- 
ties of  Scotland,  vol.  iv.  and  v. ;  Sir  John  Sinclair's  Ge- 
neral View  of  the  jigriculture  of  the  J\i'orthern  Counties 
and  Islands  of  Scotland,     (i.) 

CALABRIA,  a  province  of  Italy,  which  forms  the 
most  southern  part  of  the  kingdom  of  Naples,  is  bounded 
on  the  north  by  Basilicata,  and  the  gulf  of  Taranto  ;  by 
the  Ionian  sea  on  the  east ;  and  on  the  south  and  west  by 
the  Mediterranean  and  the  straits  of  Messina,  which  se- 
parate it  from  Sicily.  This  peninsula  is  divided  into 
Calabria  Ultra,  and  Calabria  Citra.  The  extent  of  the 
former  is  estimated,  by  Mr  Swinbume,at  nearly  1,52 1,302 
English  acres,  and  that  of  the  other  at  1,284,370  ;  and 
their  united  population  at  775,722  inhabitants.  This 
country  is  rather  mountainous,  but  the  vallies  with  which 
it  is  interspersed  are  rich  and  fertile,  and  watered  with 
numerous  rivers.  No  coimtry  abounds  more  in  towns 
and  villages,  has  a  greater  variety  of  culture,  and  is 
covered  with  finer  forests  than  Calabria.  It  has  a  very 
picturesque  appearance.  The  form  of  its  mountains 
(lifter  from  those  of  most  other  countries.  They  are  sel- 
dom of  a  pointed  or  conical  shape,  but  almost  always 
round  ;  and  though  some  modern  travellers  have  asserted 
that  they  are  of  volcanic  origin,  yet  no  traces  of  lava  are 
to  be  fouiicT  in  their  neighbourhood.  They  appear  to 
consist,  for  the  most  part,  of  chalk  and  argil ;  and  con- 
tain pyrites,  asbestos,  spar,  quartz,  granite,  marble,  and 
difl'erent  kinds  of  sand,  sometimes  mingled  without  or- 
der, and  sometimes  ranged  in  regular  stiata. 

Its  principal  rivers  are  tlic  Coscile,  Crathis,  Trionto, 
Nieto,  Tacina,  Alii,  Alaro,  Abis,  and  Angilota.  The 
Coscile  is  the  Sybarisof  the  ancients,  whose  waters  be- 
ing strongly  impregnated  with  mei)liilic  gas,  were  sup- 


posed very  injurious  to  cattle,  on  account  of  exciting 
dangerous  sneezings  and  convulsions.  The  Crathis  rises 
in  the  mountains  south  of  Cosenza,  and  passing  that  city 
and  Bisignano,  joins  its  waters  with  the  Coscile  at  the 
site  of  the  ancient  town  of  Sybaris,  and  falls  into  the 
Ionian  sea.  This  river  is  broad,  clear,  and  rapid,  often 
inimdating  its  banks,  and  destroying  the  neighbouring 
districts;  and  in  1629,  it  is  said  to  have  suddenly  risen 
20  palmes.  According  to  Strabo,  the  waters  of  the 
Crathis  had  the  property  of  tinging  of  a  fair  or  yellow 
colour,  the  hair  of  all  those  who  bathed  in  it ;  and  that 
they  were  also  very  efficacious  in  the  cure  of  several  dis- 
eases.* The  same  tradition  is  preserved,  and  it  may 
have  arisen  from  the  yellow  appearance  which  this  river 
still  retains. 

The  climate  of  Calabria,  which  in  some  places  is 
among  the  finest  in  the  world,  is  in  several  of  the  most 
fertile  districts  very  insalubrious,  on  account  of  the  in- 
undations of  the  rivers,  which  being  allowed  to  roll  their 
floods  unrestrained  over  the  low  and  neglected  fields, 
leave,  as  they  shrink  back  into  their  channels,  black  and 
stinking  swamps,  which  poison  with  their  noxious  va- 
pours the  whole  region  around.  But  by  a  little  industry 
and  management,  these  bad  effects  might  easily  be  coun- 
teracted, and  these  rivers,  which  at  present  disseminate 
the  seeds  of  pestilence  and  disease,  might  be  made  to 
convey  freshness  and  fertility  to  well  tilled  thirsty  fields. 

The  soil  of  Calabria  is  very  unequal,  changing  from  a 
rich  and  mellow  loam  to  a  cold  and  wet  gravel.  Many 
of  the  mountains  are  nothing  but  bare  and  barren  rocks, 
while  others  are  covered  with  majestic  oaks,  and  the 
sloping  sides  of  some  of  the  hills  are  embellished  with 
fruit  trees  of  every  description  :  such  as  vines,  figs, 
oranges,  lemons,  citrons,  olives,  mulberries,  chesnuts, 
and  almonds.  The  extensive  forest  of  Sila,  celebrated 
by  Virgil  in  the  !2th  book  of  his  JEneid,  v.  7)5,  reaches 
from  above  Cosenza  on  the  north  to  Catanzaro  on  the  gulf 
of  Squillace,  and  covers  a  surface  of  nearly  400  square 
miles.  The  ancients,  however,  comprehended,  under 
the  name  of  Sila,  the  whole  forest  extending  along  the 
chain  of  mountains  as  far  as  Reggio,  which  Strabo  esti- 
mates at  about  700  stadia,  above  a  hundred  British  miles 
in  length.  This  forest  abounds  with  fir  and  other  resin- 
ous trees,  which  annually  afford  immense  quantities  of 
pitch,  rosin,  and  turpentine.  It  belongs  exclusively  to 
the  king  ;  and  the  inhabitants  of  the  country  are  prohi- 
bited, under  the  severest  penalties,  even  the  confiscation 
of  their  property,  from  cutting  down  the  trees.  Above 
400  persons  arc  constantly  employed  in  gathering  and 
preparing  the  resinous  substance  ;  and  its  annual  pro- 
duce is  nearly  11,000  cantares  of  pitch  and  rosin.  The 
white  pitch  is  the  most  valuable,  but  also  the  most  scarce; 
seldom  exceeding  75  cantares,  or  22,688  J^.;  while  the 
black  pitch  affords  10,000  cantares,  or  2,777,500  j^.  The 
pitch  of  Sila  is  highly  extolled  by  Strabo  and  Piiny,t  as 
being  very  rich  and  resinous,  and  also,  as  being  of  great 
utility  in  medicine.  It  is  still  very  much  esteemed,  and 
great  quantities  of  it  are  anriually  exported  to  Sicily, 
Genoa,  and  Venice.  Tiic  lower  parts  of  the  mountains 
abound  with  the  ornus,  a  small  leaved  flowering  manna 
ash,  which  grows  spontaneously,  and  without  any  culture. 
All  the  manna  belongs  to  the  king,  and  ihe  gathering  of 
it  is  entrusted  to  the  feudal  lords,  who  receive  for  every 
man  employed  five  carlini  a  day,  two  of  which  they  keep 
to  themselves.  During  the  nuuina  harvest,  wiiich  gene- 
rally lasts  four  or  five  weeks,  every  peasant  who  is  call- 
ed upon  is  compelled  to  abandon  his  own  employnvent  to 


•  Lib.  vi.  p.  40*. 


t  Strabo,  lib.  xxi.    Plin,  libs.  xiv.  xvi.  and  xslv. 
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«5i«l  in  the  work.  Tlic  miiiina  is  extruded  Ijy  nlakiIl^J 
J  liui'i/.oiitul  incision  in  llic  bark  of  the  Ircc,  about  hall' 
an  incli  di-cp,  and  inclining;  a  little  upwards  ;  a  small  nui- 
plc  leai  is  then  lixed  into  the  wound,  from  whicJi  the 
niaunu  in  its  liquid  state  diojjs  into  the  lar(je  leaves  of 
Indian  li^i;»,  wliir.h  arc  placed  at  the  foot  of  the  tree  in- 
titead  of  basins.  Some  kinds  of  manna,  however,  ooze 
out  l'ro[n  the  bark  of  the  tree  without  any  incision.  This 
is  very  limpid  and  transparent,  and  crystallizes  in  little 
balls  on  the  surface.  Jtis  prefciiedlo  the  other  kind  of 
manna,  but  is  very  scarce,  and  sells  in  (jcneral  very  hij^h. 
The  nulUei'cr.s  are  allowed  to  cat  as  nnich  as  they  please 
in  the  woods,  but  if  the  smallest  quantity  of  the  juice  is 
founil  in  their  houses,  they  ai'c  severely  punished,  and 
sometimes  even  incur  the  penalty  of  death.  Many  of 
the  vallies  are  covered  with  the  most  luxuriant  pastu- 
rage, upon  which  arc  fed  numerous  flocks  of  sheep, 
which  form  the  priixipal  wealth  of  the  northern  part  of 
the  province.  Their  wool  is  esteemed  equal  to  that  of 
Spain.  It  is  strong  and  curled,  and  is  very  much  em- 
ployed in  the  manufactories  of  Venice.  Tnc  cultivation 
of  this  country,  however,  is  mosi  miserably  ncfjlected. 
Every  exertion  is  |)aralyzed  by  the  hand  of  power.  The 
peasant  sees  no  amelioration  to  his  condition  from  his 
crt'orls,  and  is  diseourasjcd,  from  the  apprehension,  that 
incrcasiti'jj  activity  and  jiroduce  on  his  part  would  only 
expose  him  to  an  additional  weii!;nt  of  taxes  and  oppres- 
sion. '•  The  husbandry  of  this  province,"  says  Mr  Swin- 
burne, "  is  slovenly,  and  the  skill  in  j^ardening  very  su- 
perhcial.  both  betray  a  want  of  emulation  and  intelli- 
gence. Climate  and  soil  do  more  than  half  the  work, 
and  the  hand  of  dispirited  man  is  sluggishly  applied  to 
the  task  ;  partial  Nature  empties  the  horn  of  plenty  on 
his  head  ;  but,  from  many  fatal  causes,  her  bounty  con- 
tributes little  to  his  welfare ;  whilst  we  see,  in  more 
northern  and  less  happy  regions,  the  active  enterprising 
labourer  able  to  extort  favours  from  her,  and  vvitn  the 
least  gaudy  of  her  riches  raise  himself  to  comfort  and 
independence."  Tiie  Calabrian  farmer,  instead  of  ma- 
nuring and  cleaning  his  groui'.d,  thinks  he  does  well  if 
be  ceases  to  plough  it  for  two  or  tiiree  years,  and  leaves 
the  pasturage  to  make  its  way  through  the  rank  weeds 
which  surround  it.  In  some  disiriits,  the  common  course 
of  husbandi-y  is  to  take  a  crop  of  wiieat,  and  tlieii  let  the 
held  lie  fallow  for  two  years.  Tnc  mode  of  letting  farms 
in  this  country  is  also  a  complete  obstruction  to  every 
kind  of  improvement.  In  all  the  baronial  and  ecclesias- 
tical estates,  a  lease  of  only  two  years,  loaded  with  many 
clauses  and  restrictions,  is  allowed  ;  and  the  term  is  ex- 
tended by  the  plebeian  landlords  to  six  years.  Some  of 
the  barons  are  not  content  with  a  short  lease  and  an  ex- 
orbitant rent;  but  they  encroach  upon  the  commons  and 
cultivated  grounds  for  the  sake  of  extending  their  chase; 
and  thus  the  poor  peasants  have  sometimes  neither  room 
nor  opportunity  to  raise  suflicient  food  for  their  support. 
On  the  eastern  part  of  the  peninsula,  however,  the  state 
of  agricvilture  is  much  better,  and  consequently  the 
ground  produces  much  finer  crops.  The  low  lands  are 
f^xtremely  rich  in  herbage,  producing  spoiitaneouslv  rich 
crops  of  sainfoin  ;  but  half  of  the  grass  is  suffered  to  rot 
in  the  ground  for  want  of  cattle  to  consume  it. 

Ti'.e  fertile  plains  around  Rcggio  appear  like  one  rich 
and  delicious  garden,  shaded  by  groves  and  avenues  of 
poplars  and  mulberry  trees,  and  divided  by  hedges  of 
yioniegranates,  inclosing  vineyards  and  orchards  of  vari- 
ous kinds  of  aromatic  fruit.  All  sorts  of  vegetables 
abound  under  their  shade,  and  copious  streams  distribute 
life  aiid  vigour  through  ^ese  delightful  fields.    Hemp 


is  the  principal  production  of  this  district,  as  being  the 
most  lucrative  ;  and  the  essence  of  citron,  orange,  and 
berganiot,  of  which  not  less  than  100,000  quarts  arc  an- 
nually exported,  affords  them  a  considerable  arli'  le  o( 
traffic  with  the  french  and  Getiocse.  (Jreat  <piaiititii:s 
of  oranges  are  also  ex])orlcd  from  the  environs  of  Kos- 
saiio,  in  Calabria  Citra,  to  Taranto  and  Oallipoli.  But 
the  principal  article  of  Calabiian  commerce  is  silk,  and 
it  is  said  that  silk  worms  were  first  introduced  into  this 
country  by  Roger,  king  of  the  two  Sicilies;  though,  ac- 
cording to  Procopius,  they  had  been  brought  into  Italy  in 
the  time  of  Justinian.  This  new  branch  of  industry  in- 
creased so  rapidly,  that,  in  the  16th  century,  the  prorluce 
of  Calabrian  silk  exceeded  that  of  all  the  rest  ol  Italy, 
and  amourited  to  300,000  crowns;  wlien  a  duty  of  five 
grana  for  every  pound  was  imposed  upon  it  by  Charles 
V.  in  l.')42.  This  imposition  was  afterwards  gradually 
augmented,  till,  in  the  1 7th  century,  it  paid  36  gi-ana  per 
pound  ;  which  yielded  annually  to  the  treasury  of  Na- 
ples nearly  400,000  ducats.  The  quantity  of  silk  ob- 
tained was  estimated  at  three  millions  of  pounds  ;  which, 
after  deducting  all  cxpences,  brought  into  the  country- 
three  millions  of  ducats.  But  this  advantageous  com- 
merce has  of  late  years  vciy  much  fallen  olf,  and,  indeed, 
must  necessarily  decrease,  on  account  of  the  extortion 
and  vexatious  imposition  of  the  government.  All  the 
siik  jjods  must  be  carried  to  the  public  cauldrons,  where, 
they  pay  a  duty  of  four  carlini  a  pound  for  boiling  and 
winding  off.  Forty-two  grana  and  a  half  are  then  exacted 
for  every  pound  of  marketable  silk  ;  and  one  grana  a 
pound  for  the  refuse  and  unprofitable  pods  ;  and,  to  com- 
plete the  measure  of  their  hardships,  two  carlini,  or 
twenty  grana,  must  be  annually  paid  for  every  mulberry 
tree  which  they  possess.  All  the  profits  are  thus  eaten 
up  by  these  odious  exactions  ;  and  the  farmers  have  been 
so  discouraged,  that  many  hundred  of  valuable  trees  have 
been  cut  down  to  save  the  duty.  The  peasant  can  have 
no  interest  in  the  extension  or  improvement  of  this  ma- 
nufacture. New  inipiovements  only  draw  upon  him  new 
burdens ;  and,  consequently,  he  looks  upon  the  trade 
with  indifference,  and  would  rather  allow  it  to  peiish 
than  exert  himself  for  its  revival.  From  such  causes 
the  quantity  has  been  reduced  to  less  than  one-third  of 
its  former  product ;  and  it  is  reckoned,  that  not  above 
800,000  pounds  of  raw  silk  arc  now  aimually  expoitcd 
to  Naples  from  this  province.  The  inferior  sou  brings 
18  carlini  per  poimd,  and  the  best  silk  25  carlini ;  so  that 
the  mean  price  mav  be  estimated  at  20  carlini,  or  two 
ducats  of  Naples.  The  principal  manufactories  of  siik 
in  Calabria  are  at  Monteieone,  Reggio,  and  Catanzaro  ; 
that  of  the  latter  city  is  the  most  important.  The  other 
manufactures  and  exports  of  Calabria  are,  silk,  woollen 
and  cotton  stuffs,  iron  and  earthen  ware,  hides,  honey, 
and  wine.  Calabria  possesses  some  very  valuable  mines 
of  silver,  lead,  iron,  copper,  marcasite,  vitriol,  sulphur, 
antimony,  salt,  and  coal ;  none  of  which  are  at  present 
wrought,  except  the  iron  mine  at  Stilo,  wliich  is  farmed 
at  6806  ducats. 

The  woods  of  this  country  arc  well  stocked  with  game, 
which  are  a  great  annoyance  to  the  farmers,  as  they  are 
proliibited  from  killing  them,— the  barons  having  the 
exclusive  right  of  hunting.  Among  the  most  delicate  ot 
these  are  dormice,  which  arc  smoked  out  of  their  nests 
in  hollow  trees,  and  caught  v.'ith  sharp  hooks.  They  arc 
eaten  at  the  tables  of  the  greatest  epicures,  and  their 
skin  makes  very  fine  leather.  Besides  sheep,  hoi-ses, 
oxen,  buffaloes,  goats  and  swine  are  very  abundant  in 
Calabria.     The  horses  arc  rather  small,  but  handsome, 
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spirited,  and  patient  of  fatigue.  The  breed  might  be 
greatly  improved  ;  but  the  prohibition  of  exportation 
renders  the  o\viiers  quite  indifferent  about  their  perfec- 
tion. The  oxen  are  white,  large,  and  long  horned,  ex- 
cept those  of  the  red  breed,  which  have  been  introduced 
from  Sicily.  Buffaloes,  goats,  sheep,  and  swine,  are  in 
general  black. 

The  inhabitants  of  this  country  are  a  brave  and  hardy 
race  of  men  ;  patient  under  penury,  hardship,  and  hun- 
ger ;  and  possessing  symmetry  and  strength  of  limb, 
with  an  ardent  and  fiery  spirit.  His  outward  appearance 
— his  latticed  and  miserable  garments — his  long  and 
black  beard — his  volubility  of  gesture — his  irrascibility 
— and  his  violent  declamation,  point  out  the  Calabi ran 
mountaineer  as  the  unpolished  child  of  nature.  He  rises 
against  every  haughty  demand ;  but  if  you  speak  to  him 
with  kindness,  he  will  shew  himself  complaisant,  frank, 
and  benevolent.  The  cominon  upper  dress  of  almost  all 
classes,  from  the  richest  citizen  to  the  lowest  muleteer, 
is  a  short  black  vest,  suspended  from  the  left  shoulder, 
and  a  bo'.inet.  The  women  are  in  general  very  plain, 
and  are  treated  little  better  than  slaves.  They  are  sel- 
dom allowed  to  join  in  any  of  their  festive  amusements ; 
but  must  remain  at  home,  and  take  care  of  their  house- 
hold affairs.  When  a  Calabrian  returns  from  his  labour 
witli  his  V,  ife,  he  stalks  proudly  before,  with  his  hands 
empty,  while  his  wife  follows  behind  heavily  laden.  Not- 
withstanding this  fierce  and  unbending  demeanour,  this 
people  possess  great  goodness  of  heart,  and  a  considera- 
ble share  of  intelligence.  Though  they  bear  with  cou- 
rage the  heavy  impositions  with  which  they  are  loaded, 
yet  they  often  complain  of  the  burden ;  and  submit,  not 
because  the  sword  is  suspended  over  their  head,  but  that 
they  may  discover  some  means  of  relieving  themselves 
from  the  yoke.  "  The  country  is  filled  with  scoundrels," 
•said  an  intelligent  Calabrian  to  Mr  Bartels,  "  because 
government  invites  them  here.  The  king,  they  say,  is  a 
■  man  of  the  best  heart  and  the  best  dispositions,  but  great 
care  is  taken  that  he  shall  never  know  the  true  situation 
of  his  affairs.  He  is  altogether  ignorant  of  the  manner 
in  which  we  are  governed,  because  those  who  surround 
him  conceal  every  thing  that  may  be  injurious  to  their 
own  particular  interest.  This  is  the  reason  why  we  ciy 
out  so  much  against  Naples  ;  and  this  is  the  reason  why 
we  hate  every  one  that  belongs  to  that  country.  But  we 
love  the  king  as  children  love  their  father,  because  we 
hear  nothing  of  him  but  what  is  good.  \Vc  regret  only 
that  he  never  comes  among  us,  as  we  have  so  gi-eat  a 
desire  to  know  him.  Immediately  after  the  earthquake 
in  1783,  an  agent  was  sent  from  Naples  to  alleviate  the 
burdens  of  those  who  had  suffered  from  this  dreadful 
calamity ;  but  what  was  the  result  ?  Goverimient,  it  is 
true,  remitted  to  them  all  imposts  for  four  years;  tiiis, 
however,  was  but  a  vain  promise,  for  at  the  end  of  two 
years  they  were  doubled,  by  imposing  new  taxes;  and 
under  this  yoke  we  groan  until  this  day."  Filled  witli 
iiidignation,  the  Calabrian  finished  with  these  words: 
Qucnto  i  un  f(OTjcrno,  c/tC'si  chiama  bugiarone  !  "  Our  go- 
vcrmnent  is  beneath  all  censure." 

This  people  are  very  superstitious.  They  have  charms 
among  them,  which  arc  frabricaled  by  certain  old  women 
on  pieces  of  iiarchmcnts,  which  arc  su]jposed  to  render 
the  wearer  invuhi(;rablc.  These  are  sometimes  sold  to 
the  bravos  for  eighteen  ducats,  who  now,  confident  of 
safely,  attack  their  adversaries  without  fear.  They  re- 
pose also  great  confidence  in  judgments,  and  expect  to 
ace  every  person  tiiat  jeers  at  another's  defects  afllicted 


in  the  same  way.  All  kinds  of  convulsions  are  here  at- 
tributed to  the  influence  of  malignant  spirits  ;  and  nearly 
1500  women,  pretending  to  be  possessed  with  these  spi- 
rits, go  up  annually  to  Loriana,  to  be  cured  by  looking 
at  a  portrait  of  St  Dominic.  Every  city  swarms  with 
monks,  to  whom  are  entrusted  the  education  of  the  youth 
of  the  province,  and  whose  whole  learning  generally  con- 
sists in  reading  their  breviary,  and  saying  mass.  Many 
of  them  are  scarcely  able  for  so  much,  particularly  those 
who  have  been  driven,  by  the  oppression  of  the  barons, 
to  assume  the  religious  habit  merely  to  procure  a  sub- 
sistence. Numerous  bands  of  Zingari  or  gypsies  conti- 
nually infest  this  country.  This  strange  tribe  have  no 
fixed  habitation,  but  wander  wherever  profit  or  conve- 
nience dictates.  They  subsist  by  the  sale  of  little  handi- 
crafts of  iron,  or  by  the  exchange  of  horses  and  asses  ; 
but  chiefly  by  pilfering  and  theft.  They  are  a  most 
abandoned,  dissolute,  and  faithless  race  of  vagabonds. 
They  can  be  bound  by  no  promise  or  contract,  if  the 
least  advantage  can  be  gained  by  the  breach  of  it ;  and 
no  cheats  are  more  artful  or  impudent.  They  have  a 
peculiar  language  of  their  own,  v.hich,  in  sound,  seems 
to  bear  a  great  affinity  to  the  oriental  tongues  ;  and  many 
of  their  ceremonies  and  customs  resemble  those  of  the 
heathens.  In  1560,  they  were  banished  the  kingdom  as 
thieves,  cheats,  and  spies.  In  1585,  the  order  was  re- 
peated ;  but  not  being  sufficiently  enforced,  they  remain 
as  numerous  as  ever. 

The  population  of  the  two  Calabrias,  besides  the  Ita- 
lian inhabitants,  consists  of  several  colonies  of  Albanese, 
who  differ  from  the  original  inhabitants  of  the  country, 
both  in  religion,  language,  and  in  appearance.  Large 
black  eyes,  a  sallow  complexion,  short  curled  hair,  and 
strong  and  muscular  limbs,  sufficiently  distinguish  them 
from  the  Italian  Calabrese.  Their  language  is  peculiar 
to  themselves,  and  its  roots  are  unconnected  with  all 
other  European  tongues.  Though  it  has  been  known  in 
Europe  upwards  of  1000  years,  it  still  remains  without 
an  alphabet;  and  many  ofits  sounds  cannot  be  accurately 
expressed  either  by  Latin  or  Greek  letters.  It  abounds, 
however,  with-  many  words  borrowed  from  the  old  and 
modern  Greek,  Latin,  Sclavonian,  Italian,  French,  Ger- 
man, and,  ^\  hat  is  very  extraordinary,  with  many  English 
terms  employed  in  their  native  signification.  The  men 
can  speak  the  Calabrese ;  but  the  women,  who  neither 
buy  nor  sell,  understand  no  language  but  their  own, 
which  they  pronounce  with  great  sweetness  of  accent. 
The  Albanese  are  dispersed  over  the  province,  occupy- 
ing whole  villages  and  towns ;  but  many  of  their  settle- 
ments are  wretchedly  poor  and  much  decayed.  "  Their 
habitations,"  says  Father  Marafiotti,  "  are  not  regular 
houses,  but  merely  sheplierds'  huts,  or  wooden  barracks  ; 
and  they  have  commonly  deep  caverns,  where  they  keep 
their  cattle,  hogs,  and  sheep.  They  are  chiefly  employ- 
ed in  agriculture,  and  carry  their  corn,  cheese,  and  cat- 
tle, to  the  neighbouring  towns  and  villages. 

This  jjcople  were  first  introduced  into  Italy  about  the 
middle  of  the  V2i\\  century.  After  the  death  of  Scan- 
derbeg,  prince  of  Epirus,  or  Albania,  the  only  support  of 
the  CMu'istians  against  the  growing  power  of  the  Otto- 
mans in  Euroi)c,  the  Albanians  aliandoncd  themselves  to 
despair.  Unahic  to  withsUuid  the  forces  of  Mahomet  I., 
over  whom  they  had  obtained  so  many  glorious  victories 
before  they  were  dejjrived  of  their  leader,  and  seeing 
themselves  exposed  to  the  fury  of  the  Turks,  they  re- 
solved to  leave  their  country,  and  seek  an  asylum  in  the 
kingdom  of  Naples.     The  miseries  to  which  Ihcy  were 
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reduced  bcforn  liicy  rKiopifd  this  rcsoluilon,  arc  most 
accurately  described  by  Pope  Paul  II.,  in  his  letter  to 
Philip  Duke  of  Burgundy.  "  AlbaTieuses  partim  cxsi 
^jladio  Hunt,  partim  in  miscrarum  servilutcm  abducli, 
oppida  f|ux  untca  i)ro  nobis  Turcoruni  substiimerunt 
impetus,  in  ditioncni  i;urMm  vcncnnu.  Vicinsc  partes, 
quae  Adriaticuin  marc  attinj^unl,  jiropinrpio  motu  cxtsr- 
ritae,  trcmunt.  Ubiquc  pavor,  ubirjue  luctus,  ubi(|uc 
mors  ct  captivitas  ante  oculos  sunt.  Audirc  miserum 
est,  quanta  omnium  rerum  sit  conturbatio.  Lacryma- 
bilc,  inspiccrc  navipjia  fugiciitium,  ad  Italos  portus  ap- 
pellerc,  i'amilias  c|U0(iuc  cgentcs  pulsas  sedibus  suis  pas- 
sim sedcre  per  litlora,  manusque  in  coelum  tcndcntes 
lamentationibus  suis  ciuicta  implerc."  Ferdinand  I. 
kin)j  of  Naples,  beinj^  touched  with  tlicir  misfortunes, 
invited  them  to  settle  in  his  dominions  ;  and,  beiiif^  grate- 
ful for  tlic  assistance  whicli  he  had  formerly  received  from 
their  Prince  Scanderbcp^,  who  had  established  him  upon 
tl\e  throne,  not  only  assigned  them  lands,  but  granted 
them  exemption  from  taxes,  with  many  other  privileges. 
They  fixed  their  habitations  chiefly  in  Calabria,  as  being 
under  the  protection  of  the  Prince  of  Bisignano,  who  had 
married  an  Albanese  princess  ;  and  their  numl)ers  con- 
tinued to  increase,  by  the  addition  of  new  colonics,  until 
the  reign  of  Charles  V.  This  prince,  to  whom  tliey  had 
delivered  up  the  city  of  Corona  in  1532,  liberally  re- 
warded its  inhabitants  who  had  settled  in  the  province  of 
Calabria,  with  lands,  and  an  exemption  from  all  imposts, 
both  ordinary  and  extraordinary,  for  their  fidelity  and 
devotion.  Bred  to  arms,  and  inured  to  hardships,  the 
Albanese  formed  some  of  the  finest  troops  in  the  armies 
of  Naples ;  and,  as  long  as  a  soimd  policy  directed  the 
affairs  of  the  government,  they  enjoyed  every  protection, 
and  were  exempted  from  every  impost.  But  under  the 
viceroys  of  Spain  they  were  neglected  and  oppressed. 
The  lands  which  they  possessed  were  impoverished  and 
exhausted,  and  could  scarcely  yield  them  a  scanty  sub- 
sistence ;  and  the  taxes  with  which  they  were  now  loaded 
reduced  them  to  the  lowest  state  of  abjection  and  mise- 
ry. A  duty  of  twelve  carlini  a  year  was  imposed  upon 
every  house, — a  measure  the  most  partial  and  unjust,  as 
the  poorest  Albanese,  wlio  had  scarcely  wherewith  to  sa- 
tisfy the  cravings  of  nature,  was  ctjiially  burdened  with 
the  richest  citizen  of  the  kingdom.  From  tliis  impost, 
however,  the  ancient  inhabitants  of  Corona  were  exempt- 
ed ;  but  other  circumstances,  such  as  the  despotism  of 
the  barons,  and  the  persecutions  of  the  Romish  clergy, 
contributed  to  confound  them  in  the  same  abject  condi- 
tion. As  members  of  the  Greek  church,  they  observed 
the  Greek  ritual,  and  had  priests  of  their  own  ;  but  a  want 
of  colleges,  and  other  seminaries  of  education  for  two  hun- 
dred years,  hadphnigcd  them  intosuch  astate  of  ignoi-ance 
and  barbarism,  that  there  could  scarcely  be  found  a 
priest  among  tliem  that  knew  Greek  enough  to  perfomi 
divine  service  in  that  langtiage.  In  this  state  they  would 
have  remained,  had  it  not  been  for  the  exertions  of  M. 
Rodota,  librarian  of  the  Vatican,  who  being  also  of  the 
Greek  persuasion,  prevailed  upon  Clement  XII.  to  found 
a  college  at  St  Benedetto  Ullano,  for  the  education  of 
such  young  Albanese  as  wislicd  to  dedicate  themselves 
to  the  service  of  the  churcii.  This  cstablisliment  was 
endowed  by  Charles  III.  with  the  wealth  of  the  roval 
abbey  of  St  i5enedetto  Ullano,  which  was  also  declared 
to  be  exempted  from  every  duty  whatever.  Rodota 
himself  v/as  consecrated  archbishop  in  fiariibus,  and  acted 
as  president  of  the  college,  but  in  lis  episcopal  powers 
was  subordinate  to  the  Latin  prelate  of  Bisitcnano,  with- 
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out  whose  licence  he  couhl  not  confer  orders  upon  Ili^ 
students.  Rodota,  however,  lived  too  short  a  lime  for 
the  good  of  Ills  settlement.  Abuses  soon  crept  in,  and 
its  funds  have  been  egrcgiously  mismanaged.  Liitlr 
benefit,  indeed,  has  been  derived  from  it  since  his  dcatli, 
until  the  year  1792,  when  Don  Francesco  Bugliari,  a  man 
distinguislied  by  his  talents  and  his  integrity,  was  called 
to  the  head  of  the  seminary.  He  besought  Ferdinand 
IV.  to  augment  the  revenues  of  the  college,  and  to  re- 
move it  from  St  Benedetto  Ullano,  where  the  climate 
was  very  unhealthy.  It  was  consequently  transferred  to 
the  convent  of  St  Adrian,  and  its  revenue  considerably 
increased.  From  that  time  it  has  been  distinguislic<l  in 
the  literary  republic  by  the  ability  and  learning  fjf  its  pro- 
fessors, and  the  good  conduct  of  its  students.  But  its 
prosperity  was  of  short  duration.  In  1799  it  was  pil- 
laged by  a  band  of  Calabrian  banditti ;  and  it  was  scarccK 
restored  to  its  former  splendour  by  the  exertions  of  M. 
Bugliari,  than  it  was  again  sacked  and  plundered  in  1806. 
This  second  disaster  overpowered  Bishop  Bugliari  with 
grief;  and  "  he  chose  rather,"  says  AI.  Masci,  an  Ita- 
lian writer,  "  to  die  by  the  murderous  hands  of  assassins, 
than  to  fly  and  abandon  the  place  of  his  most  tender  re- 
gard. His  death  is  felt  by  every  heart.  This  is  the  best 
culogium  that  can  be  paid  to  his  virtues."  He  is  suc- 
ceeded by  M.  D.  Domenico  Belluscio  ;  and  the  greatest 
advantages  are  expected  to  accrue  to  Calabria  and  the 
hitherto  neglected  Albanese.  The  Greek  rite  is  now 
chiefly  confined  to  the  district  of  Cosenza  ;  the  other  Al- 
banese who  arc  scattered  over  the  rest  of  the  country, 
having  been  either  persuaded  or  compelled  to  confonn 
to  the  Roman  liturgy  and  discipline.  The  Albanese  art 
now  a  quiet,  industrious  i-ace.  Among  them  the  priest- 
hood is  the  highest  nobility ;  and,  as  the  clergy  are  not 
bound  by  any  vow  of  celibacy,  like  their  neighbours  of 
the  Romish  church,  their  hand  is  considered  as  the  high- 
est honour  to  which  an  Albanese  virgin  can  aspire ;  and 
it  has  been  observed,  that  the  most  beautiful  of  the  wo-* 
men  are  generally  confeiTcd  upon  the  clergy.  In  Cala- 
bria Ultra,  the  Albanese  possess  only  six  villages,  con- 
taining 433 1  inhabitants,  who  have  all  conformed  to  the 
Latm  ritual ;  but  they  are  much  more  numerous  in  Ca- 
labria Citra,  where  they  have  thirty  villages,  containing 
30,357  inhabitants,  19,179  of  whom  still  adhere  to  the 
Greek  church. 

This  province  has  in  all  ages  been  desolated  by 
earthquakes.  It  was  almost  utterly  destroyed  by  these 
awful  visitations  in  1638,  and  in  1659;  and  in  1783,  the 
wliole  of  Calabria  Ultra,  from  Cape  Spartivento  to 
Amantea,  above  the  gulf  of  St  Eufemia,  was  so  com- 
pletely convulsed,  that  not  one  stone  was  left  upon  ano- 
ther south  of  the  naiTow  isthmus  of  Squillacc.  The 
eartliquake  of  1 638  is  feelingly  described  by  Kircher. 
who  was  an  eye  witness,  in  the  preface  to  his  Mundus 
Subterraricus  ;  and  a  particular  account  of  the  last  most 
disastrous  and  calamitous  catastrophe,  is  given  by  Sir 
William  Hamilton,  who  was  then  English  minister  at 
the  court  of  Naples,  in  a  letter  wliich  is  inserted  in  the 
"  Philosophical  Transactions"  for  1783.  The  most  vio- 
lent shocks  happened  on  the  5th  and  7th  of  February  and 
the  28th  of  March  ;  and  it  is  worthy  of  observation,  that 
the  first  week  of  Februaiy  had  been  foi-merly  twice  fatal 
to  this  country,  and  the  2rth  of  March  was  thrice  marked 
with  a  similar  calamity  previous  to  1783:  and,  upon 
comparing  the  dates  of  the  great  earthquakes  that  have 
afflicted  Calabria  since  the  eleventh  century,  Mr  Swin- 
burne found  that  seven  of  them  happened  in  the  four  first 
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months  of  the  year,  one  in  August,  and  four  in  Novem- 
ber and  December.  The  miseries  to  which  the  Cala- 
brians  were  reduced  upon  this  unfortunate  occasion, 
cannot  be  conceived  except  by  those  who  have  witness- 
ed the  ruin  and  desolation  which  these  terrible  minis- 
ters of  destruction  have  scattered  over  a  populous  and 
fertile  country.  Above  30,000  inhabitants  miserably 
perished,  being  either  buried  in  the  waves,  destroyed 
by  the  falling  of  their  houses,  or  swallowed  up  by  the 
opening  of  the  earth.  The  rest,  deprived  of  the  neces- 
saries of  life,  and  without  habitations,  during  an  incle- 
ment season  ;  their  fortunes  ruined  ;  their  friends  and 
families  destroyed  ;  and  famine,  disease,  and  pain,  their 
only  expectation ;  their  condition  called  for  the  most 
speedy  and  humane  assistance.  Their  Sicilian  majesties 
were  wanting  neither  in  exertions  nor  liberality  on  tliis 
occasion  ;  and  to  their  honour  let  it  be  recorded,  that  all 
that  could  be  done  by  a  benevolent  sovereign,  actuated  by 
a  true  paternal  affection  for  his  subjects,  was  done  for  the 
relief  and  accommodation  of  the  distressed  Calabrians. 
Vessels  loaded  with  every  thing  necessary  were  imme- 
diately dispatched  ;  and  the  king  ordered  an  officer  to 
take  all  the  money  which  the  royal  treasury  could  sup- 
ply or  borrow  ;  and  even,  if  required,  his  own  plate,  and 
the  very  furniture  of  his  palace.  All  ranks  were  inter- 
ested m  the  miserable  fate  of  this  province  ;  and  we  are 
informed  that  the  officers  and  porters  belonging  to  the 
custom-house  of  Naples,  who  were  employed  in  load- 
ing the  vessels,  universally  refused  to  accept  of  pay  for 
their  labour.  "  Stupendous  alterations,"  says  Mr  Swin- 
burne, "  were  occasioned  in  the  face  of  the  country  ; 
rivers  choked  up  by  the  falling  in  of  the  hills,  were  con- 
verted into  lakes,  which,  if  not  speedily  drained  by  some 
future  convulsion,  or  opened  by  human  labour,  will  fill 
the  air  with  pestilential  vapours,  and  destroy  the  rem- 
nants of  population.  Whole  acres  of  ground,  with 
houses  and  trees  upon  them,  were  broke  off  from  the 
plains,  and  washed  many  furlongs  down  the  deep  hol- 
lows, which  the  course  of  the  rivers  had  worn  ;  there,  to 
the  astonishment  and  terror  of  beholders,  they  found  a 
new  foundation  to  fix  upon,  either  in  an  upright  or  an 
inclining  position.  In  short,  every  species  of  phenome- 
non incident  to  these  destructive  commotions  of  the 
earth,  was  to  be  seen  in  its  utmost  extent  and  variety  in 
this  ruined  country."  See  Swinburne's  Travels  in  the 
two  Sicilies;  Bartels  Voyage  dans  la  Calabre,  Cfc;  Ma- 
rafiotti  Cronicke  ed  antichita  di  Calabria ;  Phil.  Trans. 
vol.  Ixxvi.  p.  367  ;  and  Annates  dcs  Voyages,  vol.  i.  and 
iii.     (/O 

CALADENIA,  a  genus  of  plants  of  the  class  Gy- 
nandria,  and  order  Monandria.  See  Botay,  p.  312. 
and  Brown's  Prodromus   Plant.  J^on.  Holl.  Sec.  p.  317. 

CALADIUM,  a  genus  of  plants  of  the  class  Moncecia, 
and  order  Polyandria.     See  Botany,  p.  319. 

CALAIS,  a  sea-port  town  of  l'"rancc,  and  the  chief 
place  of  a  district  in  tlie  department  of  the  Pas  de  Calais, 
is  situated  in  marshy  ground,  which,  by  means  of  sluices, 
may  be  overflowed  at  pleasure.  It  is  nearly  surrounded 
by  a  moat  and  a  wall,  which  is  used  as  a  public  prome- 
nade. Calais  is  defended  by  a  citadel  on  the  norlh-wcst 
side,  near  the  sea,  and  nearly  as  large  as  the  town. 
Fort  Nieule,  which  is  an  oblong  square,  and  was  built 
in  1680,  is  supported  by  piles,  and  is  connected  with  the 
citadel  by  a  mole.  The  town  has  the  form  of  a  parallelo- 
gram, with  the  long  side  towards  llic  sea.  The  streets 
are  strait,  well  paved,  and  tolerably  clean,  and  the  houses 


are  well  built.  The  principal  public  buildings  are  the 
arsenal,  built  by  Cardinal  Richelieu,  several  churches 
and  monasteries,  a  tolerably  good  theatre,  and  the  hotel 
at  the  Lion  D'Argent,  which  resembles  a  small  town  in 
the  middle  of  Calais.  The  harbour  of  Calais  is  formed 
by  a  small  rivulet ;  but  is  now  in  a  great  measure  ob- 
structed with  sand.  It  commences  at  the  gate  of  the 
town,  where  a  large  solid  cjuay  terminates  in  two  long 
wooden  piers,  which  stretch  into  the  sea.  It  is  dry  at 
ebb  tide,  and  with  a  common  flow  has  thi-ee  fathoms  at 
high  water.  Nearly  opposite  to  the  head  of  the  west 
pier,  there  is  a  bank  on  which  are  two  fathoms ;  but  be- 
tween the  pier  head  and  the  bank  is  a  channel,  which 
has  three  fathoms  at  half  flood.  At  spring  tides,  it  is 
high  water  at  U  h.  30  min.,  and  the  flood  sets  in  N.  E. 
by  E.  Proposals  have  repeatedly  been  made  to  im- 
prove and  deepen  the  harbour  of  Calais  ;  but  these  have 
never  been  listened  to,  though  the  expence  would  not 
exceed  1,500,000  livres.  At  the  beginning  of  the 
eighteenth  century,  this  harbour  admitted  frigates  of  40 
guns.  Vessels  of  300  and  400  tons  entered  it  at  high 
water,  and  vessels  of  200  and  300  tons  at  all  times  ;  and 
if  it  were  properly  deepened,  it  would  still  afford  the 
same  accommodation.  The  shore  towards  Dunkirk  is 
full  of  sand  banks  ;  and  about  a  mile  to  the  west  of  Ca 
lais,  the  chalk  cliffs  appear  opposite  to  those  in  England, 
and  high  sand  hills  skirt  the  shores.  The  country  be- 
tween Calais  and  Gravelines  is  well  cultivated,  and 
houses,  embosomed  in  woods,  rich  meado^^s,  and  corn- 
fields, every  where  appear. 

The  principal  manufactures  of  Calais  are  stockings 
and  soap,  and  it  possesses  a  very  considerable  coasting 
trade.  Calais  is  the  great  mart  for  the  salt  and  gin  of 
Holland  ;  and  the  fishing  of  cod,  herrings,  and  macke- 
rel, is  carried  on  to  a  very  considerable  extent.  Two 
fairs  are  held  annually  here;  one  on  the  10th  January, 
which  continues  for  ten  days,  and  another  on  the  11th 
July,  which  continues  nine  days ;  and  the  principal  ar- 
ticles of  traffic  are  cattle,  jewellery  goods,  and  iron  and 
copper  ware.  The  trade  of  this  place  is  much  facili- 
tated by  the  canals  which  communicate  with  Grave- 
lines,  Andres,  St  Omer,  Dunkirk,  and  several  other 
places  in  the  north  of  France.  In  the  time  of  peace, 
regular  packet  boats  sail  twice  a  week  willi  the  inail 
between  Calais  and  Dover.  Near  Calais  is  a  pillar, 
erected  on  the  spot  where  the  balloon  of  Blanchard  de- 
scended. Population,  7600.  Long.  1°  51'  1"  East,  Lat. 
50°  57'  31"  North.  See  Trotter's  Memoirs  of  Mr  Fox, 
p.  41,  48.     {t) 

CALAMINES.     See  Philippine  Islands. 

CALAMO,  Calmino,  or  Calimena,  the  Claros  and 
Calydna  of  the  ancients,  is  an  island  of  the  Archipelago, 
not  far  from  Mitylenc,  and  about  five  or  six  leagues  in 
circumference.  "  There  are  on  this  island,"  says  Son- 
nini,  "  some  very  lofty  moiuitains,  a  population  far  from 
numerous,  and  the  remains  of  an  ancient  town  on  the 
west  coast ;  on  the  other  side,  a  village,  which  also 
bears  tlie  name  of  Calamo,  built  on  the  summit  of  a 
mountain ;  and  near  to  it,  a  tolcraljly  good  harbour, 
formed  by  a  bight  or  small  gulf,  before  which  lies  an 
islet,  that  shelters  it  from  the  winds  and  sea :  but  this 
harbour  is  little  frctiucntcd  ;  the  main  land,  which  is  in 
the  vicinity,  and  the  larger  islands,  which  are  within 
reach,  present  h;irl)oui's  still  better,  and  al  tlic  same 
time  more  ealrulalicl  for  the  supply  of  provisions  to 
navigators,  and  for  the  speculations  of  tenders.     Calamo 


CAL\MY. 


139 


rum. 
xiii.  p 


Is,  in  fact,  a  poor  island,  which  cannot  provide  lor  ihc 
Ru'hsislcncc  of  its  iiih-il)itaiits,  almost  all  occupied  in  pro- 
curinj;  foreign  resources  by  a  carryinj;  trade.  Their 
mountains,  indeed,  contain  minerals;  but  this  circum- 
stance, which,  under  another  (government  than  that  of 
the  Turks,  would  constitute,  the  wealth  of  a  country, 
would  luider  tliem  become  a  source  of  oppiession  and 
Sonniiii's  Travels  in  Greece  and  Turkey,  chap. 
IfiO,  161.      (7i>) 

CALAMUS,  a  genus  of  plants  of  the  class  Ilexan- 
dria,  and  order  Monosjynia.     See  Boianv,  p.  18.5. 

CAL.\MY,  Edmund,  an  eminent  non-conformist  di- 
vine, was  born  in  the  year  16T1.  lie  was  son  of  i\Ir 
Edmund  Calamy,  minister  of  Moreton,  in  Kssex,  and 
{grandson  of  Mr  Edmund  Calamy,  minister  of  Saint 
Mary  Aldermanbwy.  The  father's  life  was  distin- 
guished by  nothing  more  remarkable  than  his  suficr- 
ing,  like  many  others,  by  the  infamous  act  of  uniformity. 
Hut  the  grandlathcr  had  a  character  which  raised  him 
above  most  of  liis  contemporaries,  and  rendered  him 
worthy  of  some  notice.  After  going  through  a  course 
of  liberal  education,  he  entered  the  church,  and  con- 
tinvied  a  conformist,  though  not  a  very  strict  one,  till 
the  imposition  of  IJishop  AVrcn's  articles,  and  the  read- 
ing of  the  book  of  sports,  wounded  his  conscience,  and 
obliged  him  to  withdiaw  his  attachment.  lie  was  one 
of  the  authors  of  tlic  famous  book  against  Episcopacy, 
known  by  the  name  of  Smeelymnuiis  :  he  was  nominated 
by  the  House  of  Lords,  in  1641,  as  one  of  the  sub-com- 
miltec  for  religion:  he  acted  a  conspicuous  part  in  the 
Assembly  of  Divines;  his  influence  in  the  city  of  Lon- 
don, on  account  of  his  ministerial  talents,  was  greater 
almost  than  that  of  any  other  man :  he  strenuously  and 
boldly  opposed  the  regicides  of  Charles  I.,  and  was  ac- 
tive in  promoting  the  restoration  of  the  second  Charles, 
who  rewarded  him,  by  first  offering  him  a  bishopric,  of 
which  he  could  not  conscientiously  accept,  and  then  sub- 
jecting him  to  all  the  rigours  that  were  inflicted  by  the 
act  of  uniformily.  He  is  said  to  have  died  of  a  broken 
heart,  occasioned  by  his  seeing  London  in  ashes,  after 
the  great  fire  in  1666. 

The  subject  of  the  present  article,  who,  in  many 
points,  resembled  his  grandfather,  received  his  early 
education  chiefly  from  Mr  Samuel  Cradock,  who  kept 
a  private  academy  at  Wickhambrook,  in  Suffolk,  and 
under  whose  able  tuition  he  remained  for  a  considerable 
number  of  years.  In  that  and  the  other  schools  which 
he  previously  attended,  he  not  only  studied  with  so 
much  diligence  and  success,  as  to  secure  the  high  ap- 
probation of  his  masters,  but  also  displayed  such  amia- 
ble dispositions,  as  to  lay  a  foundation  for  lasting  friend- 
ship, with  men  whose  friendship  was  ecpially  useful  and 
honourable  to  him  in  future  life.  Among  these  may  be 
mentioned,  Mr  Dawes,  Mr  Hugh  Boulter,  and  Mr 
Timothy  Godwin,  who  were  afterwards  archbishops  re- 
spectively of  York,  Armagh,  and  Cashel,  and  whose 
titcem  for  Mr  Calamy  was  neither  destroyed  by  the 
contrariety  of  their  religious  opinions,  nor  diminished  by 
the  difference  of  their  ecclesiastical  rank. 

At  the  age  of  seventeen  he  went  to  the  university  of 
Utrecht,  where  he  engaged  in  study  with  redoubled 
ardour,  and  made  distinguished  proficiency  in  the  seve- 
ral branches  of  learning  to  which  he  applied  himself. 
He  was  much  noticed  by  the  professors.  He  acquired 
an  intimacy,  which  was  never  broken  off",  with  Lord 
Spencer,  allerwards  Earl  of  Sunderland,  and  secretary 
of  state  to  Queen  Anne ;  and  with  Mr  Charles  Trim- 


nell,  who   rose  successively  to  the  bishoprics  of  Nor- 
wich and  Winchester.     And   so    great  was   his  repu- 
tation, that  he  had   an  offer  of  a   professor's  chair  in 
the   college  of    Edinburgh    from    Principal    Carstairs, 
who  had    been  sent  over  to  Holland   to   procure  a  per- 
son   properly  (|ualified    for  such    a   place.     This    offer 
he  declined,   and   soon  after  lie   nriurucd   to   England. 
Ho  went  first  to  Oxford,  where  he  laboured  to  iniprove 
himself,    by  researches    in   the    Ilodleian   library,  con- 
versation with  literaiy  men,  and  other  means  and  op- 
portimitii-s    of  making    intellectual   attainments,  which 
were  to  be  found  in  that  seat  of  learning.     Having  de- 
termined to  betake  himself  to  divinity,  he  directed  his  at- 
tention closely  and  steadily  to  the  various  subjects  com- 
prehended under  that  science.   He  carefully  searched  the 
Scriptures  ;  he  perused  the  writings  of  the  primitive  fa- 
thers :  He   made    himself  well  acquainted  with  eccle- 
siastical  history ;  and  then,  entering  on   the  later  con- 
troversies, considered  with  particular  care  and  interest 
the  one   which  subsisted  between  the  Church  of  Eng- 
land and  the   nonconfomii.Us.     His  examination  of  its 
merits  was  long,  minute,  and  temperate  ;  and  it  tcnni- 
natcd  in  a  decided  attachment  to  that  party,  which,  the 
claims  of  both  being  supposed  equal,  a  worldly  mind 
would    certainly   not   have   preferred.     United  with  th« 
dissenters  from  convictions  of  right  and  duty,   he  soon 
employed  his  talents  as  a  preacher  of  the  gospel  in  that 
contmunion  ;  and,  after  labouring  for  some  years  in  this 
subordinate  character,  he  received  Presbyterian  ordina- 
tion in  1694.     This  ordination  was  the  first  public  trans- 
action of  that  nature  which   had  taken   place  since  the 
passing  of  the  act  of  uniformity.     It  was  usual,  on  for- 
mer occasions,  to  have   no  person  present  except  the 
ordainer  and  the  ordained  ;  but  Mr  Calamy  was  resolved 
to  have  as  great  a  degree  of  publicity  as  possible  con- 
nected with  his  admission  into    the    Christian   ministiy. 
And,  after  encountering  some  difficulties  from  the  timi- 
dity of  his  brethren,  he   succeeded  in  procuring  the  or- 
dination of  other  six  at  the  same  time.     The  whole  ser- 
vice, which  was  conducted  with  requisite  solemnity,  as 
well  as  uiqirecedented  openness,  lasted  from  ten  in  the 
morning  till  past  six  in  the  evening.     Mr  Calamy,  after 
holding  some  inferior  situations,  was,   in    1703,   chosen 
pastor  of  a  large  congregation  in  Westminster,  London. 
Previous  to  this  appointment,  he  had  made  himself  use- 
ful to  the  dissenting  cause,  and  acceptable  to  all  its  sup- 
porters,  by  publishing  an  jibridgment  of  Mr  Baxter's 
History  of  his   Life  and  Times  ;  to  which  he  added,  an 
account  of  other  ejected  ministers, — an  apology  for  them- 
selves and  their  adherents, — and  a  continuation  of  their 
history  to  the  year  1691.     Of  this  work  he  published,  in 
1713,  a  second  edition,  with  considerable  improvements, 
in  2  vols.  8vo.   and  dedicated  it  to  the   duke   of  Devon- 
shire.    It,  of  course,  gave  great  offence  to  churchmen, 
and  high  satisfaction  to  dissenters,  when  it  first  appeared  , 
and  to  this  day  is  regarded   with   similar    emotions   by 
their  respective   descendants.     Bishop   Bumct  thanked 
him   for  it,  declaring,  that  he  had  read  it  with  much 
pleasure.  Some  attacks  were  made  upon  it ;  in  repelling 
which,  Mr  Calamy  evinced  both  strength  of  argument 
and  moderation  ol  temper.    His  conduct  to  Mr  Hoadlcy, 
the  celebrated  bishop)  of  Bangor,  was  particularly  candid 
and  enlightened,  and  deserves  to  be  recorded  as  a  singu- 
lar fact  in  the    history  of  religious  controversy.     Mr 
Hoadley  had  written  an  answer  to  the  tenth  chapter  of 
MrCalamy's  Abridgment,  respecting  the  reasonableness 
of  conformity  to  the  church  of  England.     This  gave  rise 
S  2 
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:  o  various  pamphlets,  in  which  these  cliampions  coiuend- 
I'd  against  each  other  with  great  talent  and  great  perse- 
verance. At  length  Mr  Hoadley  published  a  defence  of 
Episcopal  ordination.  To  this  Mr  Calainy  composed  an 
argumentative  and  historical  reply  ;  but,  with  a  forbear- 
ance and  a  generosity  which  do  his  memory  the  highest 
honour,  he  did  not  print  it,  because  it  would  have  divert- 
ed his  antagonist  from  that  struggle  in  behalf  of  political 
and  religious  freedom,  which  he  so  ably  maintained 
against  the  abettors  of  the  corporation  and  test  acts.  Such 
an  exhibition  of  liberal  principle,  is  of  itself  sufficient  to 
make  the  name  of  Calamy  dear  to  every  friend  of  liberty, 
and  every  admirer  of  moral  greatness. 

One  of  the  pamphlets  which  he  produced  in  the 
course  of  this  dispute  is  worthy  of  being  particularly 
noticed,  on  account  of  the  unqualified  praise  bestowed 
upon  it  by  Mr  Locke.  It  is  his  Defence  of  Moderate 
JVonconformity,  the  introduction  to  which  that  eminent 
philosopher  affirmed,  in  a  message  to  the  author,  to  be 
invulnerable  both  in  its  principles  and  its  reasonings.  In 
1709,  Mr  Calamy  went  into  Scotland.  He  there  met 
with  the  kindest  reception,  and  most  respectful  treat- 
ment. The  universities  of  Edinburgh,  Glasgow,  and 
Aberdeen,  conferred  on  him  the  degree  of  doctor  in  di- 
vinity. Every  attention  was  paid  to  him  by  the  profes- 
sors and  literati  of  the  places  which  he  visited  ;  and  his 
impressions  of  the  Scotch  nation  were,  upon  the  whole, 
highly  favourable  and  pleasing.  It  was  about  this  time 
that  the  French  prophets  made  so  much  noise  in  Eng- 
land. The  principles  and  conduct  of  these  suspicious 
enthusiasts  were  thought  deserving  of  the  interference 
of  government,  and  the  attorney  general  was  ordered  to 
prosecute  their  ring-leaders.  Before,  however,  any  de- 
cisive measures  were  adopted.  Lord  Godolphin  and  Mr 
Harley  consulted  Dr  Calamy,  who,  from  his  knowledge 
of  their  pretensions  and  character,  and  his  general  saga- 
city in  such  matters,  was  well  qualified  to  give  a  sound 
advice.  He  advised  government  to  abstain  from  giving 
any  disturbance  to  tlie  self-created  prophets.  His  coun- 
sel was  prudently  adopted ;  and  the  consequence  was, 
that  the  fanatics,  who  had  excited  so  much  unnecessary 
alarm,  soon  dwindled  away  into  insignificance  and  con- 
tempt. Dr  Calamy  assisted  in  the  extinction  of  this 
Tfiiserable  sect  also,  by  writing  a  Caveat  against  the  ATew 
Profihctai  for  which  he  received  the  thanks  of  Queen 
Anne,  who  considered  it  as  a  public  service. 

In  the  years  1718,  Sec.  there  were  keen  disputes  among 
ihc  dissenters  respecting  subscription  to  the  first  article  of 
the  church  of  England,  which  relates  to  the  doctrine  of 
the  Trinity.  He  attended  one  of  their  private  meetings; 
but  distinctly  foreseeing  the  quarrel  which  ensued,  and 
afraid  of  the  evil  consequences  to  which  it  might  lead, 
he  attended  no  more  ;  and  neither  openly  joined  with  the 
one  party  nor  with  the  other,  when  they  even  came  to  a 
division  on  the  subject  of  discussion.  He  was  not  indif- 
ferent, however,  to  the  doclrinc  of  the  Trhiily,  which  he 
defended  in  thirteen  sermons  preached  at  the  Merchants 
Lecture  in  Salter's  Hall.  These  sermons  he  published 
in  1722  ;  and  for  this  volume,  the  author  not  only  receiv- 
ed the  thanks  of  several  dignitaries  of  the  established 
church,  but  was  also  honoured  with  gracious  ac- 
knowledgments, and  a  gratuity  of  fifty  pounds,  from  the 
king  himself.  In  1727,  he  finished  his  great  work,  en- 
titled, A  Continuation  of  the  Account  of  the  Ministers^ 
''Sfc.  ejected  after  the  Restoration.  This  book  is  well 
known  to  those  who  a-rc  convcj-sant  in  the  hislorv  of  that 


period.  It  reflects  the  highest  credit  on  the  industry 
and  impartiality  of  the  author,  though  it  has  not  been  so 
fortunate  as  to  escape  the  censures  of  high-church  wri- 
ters ;  and  is  most  deservedly  popular,  both  as  a  collection 
of  biographical  sketches,  and  as  a  repository  of  interest- 
ing and  important  facts.  Dr  Calamy,  with  a  high  repu- 
tation for  learning,  judgment,  candour,  benevolence,  and 
piety,  died  ( 1 732,)  in  the  sixtieth  year  of  his  age,  having 
been  twice  married,  and  leaving  behind  him  several  chil- 
dren. See  Mayo's  Funeral  Sermon  ufion  Edmund  Cala- 
my, D.  D.  ;  Calamy'b  Abridgment  of  the  Life  of  Baxter  ; 
and  Biografihia  Britannica.     (t) 

CALANCHOE.     See  Verea,  Botany  Index. 

CALATAGIRONE,  the  name  of  a  city  in  Sicily,  si- 
tuated in  the  Val  di  Noto,  on  the  top  of  a  high  insulated 
liill,  and  surrounded  with  groves  of  cypress.  The  road 
up  the  hill,  which  is  well  paved,  is  so  extremely  steep, 
that  it  can  scarcely  be  ascended  by  any  other  animal  but 
a  mule  or  an  ass.  This  city  is  considered  as  very  ancient 
by  the  natives,  who  suppose  it  to  have  been  the  inland 
Gela  or  Gelone  of  the  ancients.  Ancient  coins  are  still 
found  here,  and  De  Non  is  of  opinion,  that  it  must  have 
been  the  Hybla-harea  of  antiquity.  The  inhabitants  of 
Calatagirone  are  reckoned  the  most  polite  people  in  the 
island.  Many  of  them  live  in  an  elegant  manner,  but  the 
greater  proportion  are  employed  in  agriculture,  and  in 
the  manufacture  of  potters  ware.  The  town  was  forti- 
fied by  the  Saracens,  from  whom  it  was  taken  by  the 
Genoese.  Tlie  corporation  is  one  of  the  richest  in  Sici- 
ly, from  the  estates  with  which  the  bravery  of  the  inha- 
bitants was  rewarded  by  Earl  Roger.  See  Swinburne's 
Tra-uels  in  the  Two  Sicilies,  vol.  iv. ;  and  De  Non's  TVa- 
■vela  in  Africa,  p.  292.     (ir) 

CALBARY,  Calbari,  or  Calabar,  is  a  district  ly- 
ing on  the  west  coast  of  Africa,  between  the  Rio  Real, 
and  the  river  Forcades.  The  river  Calbary,  which  wa- 
ters the  district,  and  from  which  it  takes  its  name,  though 
large,  is  very  shallow,  and  is  only  navigable  by  small 
vessels.  The  principal  place  of  the  country,  which  is 
likewise  called  Calbary,  is  situated  on  the  north  bank  of 
the  western  arm  of  the  river,  and  is  the  place  with  which 
the  Dutch  had  formerly  established  a  very  considerable 
trade,  which  is  now  transferred  to  Bani.  The  other 
towns  are  Wyndorp,  or  Fokhe,  situated  near  the  coast, 
on  the  west  bank  of  the  river ;  Belli,  situated  about 
twelve  leagues  west  of  the  town  of  Calbary  ;  andCuleba, 
the  capital  of  the  province  of  Bani. 

The  face  of  the  country  is  almost  entirely  covered 
with  thick  woods,  and  is  inhabited  more  by  wild  beasts 
than  by  the  human  species.  Though  the  rains  are  very 
frequent,  yet  the  earth  is  so  sandy,  that  no  mark  of  lui- 
miility  remains  after  the  rain  has  ceased.  According  to 
Grazilhicrs,  who  wrote  in  1699,  about  30  or  40  tons  of 
ivory  were  annually  exported  by  the  Dutch,  who  also 
carried  on  a  very  extensive  traffic  in  slaves,  which  they 
received  in  exchange  principally  for  bars  of  iron,  copper, 
and  brass. 

The  cannibal  Negroes,  who  inhabit  the  eastern  banks 
of  the  Calbary,  circumcise  all  the  marriageable  women ; 
they  sell  their  captives,  and  eat  only  those  who  are  slain. 
The  canoes  which  they  use  are  sixty  feet  long  and  six 
broad.  The  rowers  are  seated  on  cross  benches ;  and 
near  each  of  them  hangs  a  (juiver  of  arrows.  Reed  mats 
spread  upon  poles,  and  fixed  like  tents,  protect  the  mas- 
ters during  the  night,  while  the  slaves  are  exposed  to  ail 
the  rigour  of  the  weather.     A  full  account  of  the  trade .ir» 
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bluTCs,  wliicli  was  I'ormci-ly  carried  on  in  Calbary,  will  be 
luuiid  in  Pcuclicl's  Dictionnaire  de  la  Georgr.  Commcr- 
^antc,  vol.  iii.  p.  250.     (w) 

CALliONGOS,  or  Calboncas,  the  inhubitants  of  a 
country  on  the  coast  of  (Guinea,  in  Africa,  lyinjj  between 
the  river  Rio  del  Key  and  llie  river  (labon,  bul  princi- 
pally u|)on  the  banks  of  the  former.  The  country  is  low 
and  niarsliy,  and  the  villaf^e  wliere  llie  commerce  is  car- 
ried on  is  situated  on  the  east  point  of  the  embouchure  of 
a  small  river,  which  disciiar^es  itself  into  the  Rio  del 
Rey,  and  which  is  navigable  h)r  chaloupcs.  The  trade 
was  altogether  in  the  hands  of  the  Dutch,  who  exported 
annually  from  the  counliy  about' 400  or  500  slaves,  and 
froni  1000  to  120^ tons  of  ivoiy,  which  they  received  in 
exchange  for  bars  of«iron,  necklaces,  bracelets,  Sec.  As 
the  Calbongos  are  little  known,  it  is  customary  to  stop  at 
the  Prince's  Island  and  the  island  of  St  Thomas  to  take 
Portuguese  guides.  The  greatest  inconvenience  in  the 
country  of  the  Calbongos  is,  that  there  is  no  fresh  water 
but  what  is  collected  on  the  tops  of  the  houses  during 
wet  weather,  aiKl  the  air  is  constantly  loaded  Avilh  fogs. 
A  people  called  the  Ambozes  belong  to  the  country  ol 
the  Calbongos.  They  have  several  villages  to  the  east 
of  Cape  Camarones,  which  Barbol  calls  Serges,  Bodi, 
and  Bodiva.  The  land  produces  all  khids  of  plants  and 
fruits  known  in  Guinea,  except  palm  trees.  In  this  place 
vessels  may  be  furnished  with  cattle,  poultry,  fruit,  and 
other  refreshmenls.  No  palm  wine  is  to  be  obtained; 
but  in  place  of  this  the  inhabitants  use  a  very  agreeable 
beverage,  which  is  made  of  roots  called  Guiandas,  boiled 
in  water. 

Upon  the  coast  there  are  three  islands  called  the 
Ambozes  Isles,  about  seven  leagues  from  the  river  Ca- 
marones, and  six  leagues  from  Cape  Ambosine,  towards 
the  south  east.  The  most  eastern  of  these  is  the  great- 
est and  the  most  populous.  Vessels  may  pass  between 
the  three  islands,  and  sometimes  cast  anchor  below  the 
greatest,  to  traflic  in  elephant's  teeth  and  slaves.  Though 
these  islands  appear  rocky  at  a  distance,  yet  they  are 
fruitful  and  populous.  Palm  trees  are  found  here  in 
abimdance,  though  there  are  none  on  the  opposite  conti- 
nent. Whie  of  palm  is  made  in  great  quaiititics,  and  the 
sea  produces  much  fish.  The  inhabitants  understand  the 
Portuguese  language,  and  are  reckoned  the  most  dan- 
gerous negroes  inGumea. 

The  Calbongos  are  represented  as  filthy,  wicked,  and 
deceitful.  They  are  insincere  in  their  dealings,  and  des- 
titute of  natural  affection.  Parents  will  sell  their  chil- 
dren, husbands  their  wives,  and  brothers  their  sisters. 
They  go  almost  naked,  and  bedaub  their  bodies  with  va- 
rious colours.  All  criminals  arc  said  to  be  declared  in- 
nocent, who  make  an  incision  in  their  arms  and  suck  out 
the  blood.     (») 

CALCEOL.\RI.\,  a  genus  of  plants  of  the  class  Di- 
andria,  and  order  Monogynia.     See  Botany,  p.  83. 

CALCUTTA,  the  capital  of  Bengal,  and  of  all  the 
British  possessions  in  India,  is  situated  on  the  eastern 
hank  of  the  Hoogly,  which  is  navigable  up  to  the  city 
for  tl\e  largest  Indiamen.  It  extends  fully  three  miles 
along  the  river,  ;uk1  is  comparatively  a  modem  built 
town,  having  risen,  during  the  last  century,  from  an  in- 
significant village  called  Govindpour,  to  its  present  state 
of  grandeur.  The  houses  of  the  English,  which  consti- 
tute a  particular  quarter  of  the  city,  are  constructed  en- 
tirely of  brick,  plastered  over  with  C/iunam,  a  species  of 
mortar  made  from  shells,  which,  when  kept  clean,  ri- 
vals the  finest  marble.     They  arc,  in  general,  detached 
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from  each  other,  to  give  a  freer  circulation  to  the  air  iu 
this  hot  climate,  and  have  a  veiy  elegant  appearance. 
Those  of  Charinga  road  in  particiilar,  resemble  more  the 
palaces  of  monarchs  than  the  houses  of  private  gentle- 
men and  merchants.  Their  construction  is  also  well 
adapted  to  the  climate.  The  apartments  are  spaciou.s 
and  lofty,  with  large  verandahs,  where  the  family  often 
bit  and  dine  during  the  hot  season.  The  apjiroach  ii> 
generally  by  a  flight  of  steps,  vith  great  projecting  por- 
ticos, or  surrounded  by  colonnades  or  arcades,  which 
give  them  the  appearance  of  Grecian  temples.  V^ery 
little  furniture  is  used,  as  any  thiiig  that  obstructs  the 
circulation  of  the  air  is  a  great  inconvenience  ;  and  there 
is  scarcely  a  ceiling  in  all  Calcutta.  The  Black  town, 
however,  which  is  inhabited  by  the  natives,  presents  a 
striking  contrast  to  the  beauty  of  the  other.  It  is  like 
most  towns  in  India,  which,  according  to  Mr  RenncI, 
are  "  all  built  upon  one  plan,  with  exceeding  narrow, 
confined,  and  crooked  streets,  with  an  incredible  number 
of  reservoirs  and  ponds,  and  a  great  many  gardens  in- 
terspersed. A  few  of  the  streets  are  paved  with  brick. 
The  houses  are  variously  built:  some  of  brick,  others 
with  mud,  and  a  still  greater  proportion  v\ith  bamboos 
and  mats  ;  and  these  dilVerent  kinds  of  fabrics,  standing 
intermixed  with  each  other,  form  a  motley  appearance. 
Those  of  the  latter  kind  arc  invariably  of  one  story,  and 
covered  with  thatch.  Those  of  1)rick  seldom  exceed 
two  floors,  and  have  flat  terraced  roofs.  The  former 
classes  far  outnumber  the  last,  which  arc  often  so  thinly 
scattered,  that  fires,  whicli  often  happen,  do  not  some- 
times meet  with  the  obstiuction  of  a  brick  house  through 
a  whole  street."  The  citadel  of  Fort  William,  which 
stands  about  a  quarter  oT  a  mile  from  the  city,  upon  the 
same  side  of  the  river,  is  a  magnificent  work,  but  much 
too  extensive  for  defence.  It  is  built  in  the  form  of  a 
pentagon,  with  several  outworks,  and  is  laid  out  in 
scjuares  and  regular  buildings,  interspersed  with  groves 
of  trees,  which  afford  a  comfortable  shelter  from  the 
noontide  heat.  It  contains  bomb-proof  barracks  for 
10,000  men,  and  would  require  600  pieces  of  cannon  to 
mount  all  the  works,  which,  however,  arc  guarded  by 
mines  and  countermines.  The  v.hole  is  surrounded  w ith 
a  ditch,  into  which  water  can  be  introduced  from  the 
river,  by  means  of  flood-gates,  to  the  height  of  8  feet. 
This  fortress  was  commenced  by  Lord  Clive  in  175"^ 
immediately  after  the  victory  of  Plassey,  and  was  in- 
tended as  a  tenable  post  in  case  of  extremity ;  and 
to  prevent  a  repetition  of  such  insults  and  cruelties 
towards  the  British,  as  were  exjjerienced  by  Mr  IIol- 
well  and  his  unfortunate  companions,  upon  the  taking 
of  Calcutta  hi  1756  by  the  Soubah  of  Bengal.  It 
commands  a  most  extensive  prospect  on  every  side  ;  and 
all  ships  that  pass  up  or  down  the  Hoogly  are  exposed 
to  its  fire. 

Between  Fort  William  and  the  city  is  a  level  plain 
called  the  esplanade,  where  the  inliabitants  of  all  ranks 
and  descriptions  daily  resort  for  air  and  exercise.  From 
day-break,  until  the  sun  has  got  to  some  height  above 
the  horizon,  it  is  crowded  with  Europeans  and  natives, 
w  ho  come  to  enjoy  the  cool  air  of  the  moriujig  ;  and,  in 
the  evenings,  it  presents  a  grand  display  of  equipage  and 
beauty,  with  every  variety  of  vehicle  and  complexion; 
from  the  coach  aiid  four  to  the  one  horse  chaise,  with 
the  palankeens  and  hackeries  of  the  natives ;  and  the 
dark  Hindoo  and  tawny  Moor  contrasting  with  the  fair 
and  florid  countenances  of  the  English.  On  the  west 
side  of  the  esplanade  stands  the  new  government  house, 
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erected  by  the  Marquis  of  Wellesley.  It  is  a  noble  and 
beautiful  structure,  worthy  to  be  the  residence  of  the 
head  of  a  great  empire.  Over  the  four  colossal  arches 
or  gates  that  lead  to  it,  are  placed  sphinxes,  with  various 
figures  and  emblems  ;  and  over  the  eastern  and  western 
gates  are  emblazoned  the  king's  and  company's  arms. 
>'  With  respect  to  the  interior  of  the  building,"  says  a 
modern  author,  "  any  adequate  idea  of  it  cannot  be  con- 
veyed by  words  :  the  eye,  not  th.e  ear,  must  be  the  me- 
dium of  communication.  The  marble  hall,  in  particu- 
lar, brought  to  my  m.ind  many  of  the  glowing  descrip- 
tions in  the  Arabian  Tales,  of  enchanted  castles,  kc.  and 
indeed  I  could  scarcely  persuade  myself,  that  I  was  not 
treading  on  magic  ground,  all  the  time  I  was  wander- 
ing through  it."  The  old  fort,  which  is  situated  near 
the  centre  of  the  town,  has  been  converted  into  a  custom- 
house ;  and  the  "  black  hole"  is  now  part  of  a  go-down, 
or  Avarehouse.  In  front  of  the  gate,  is  a  handsome  stone 
obelisk  about  50  feet  high,  which  was  erected  by  Mr 
llolwell  to  the  memory  of  las  fellow  prisoners,  with 
whose  names  it  is  inscribed.  It  records  also  the  infamy 
of  those,  who,  by  removing  their  ships  from  the  vici- 
nity of  the  fort,  left  so  many  brave  men  at  the  mercy  of  a 
tyrant.  The  other  public  buildings  of  Calcutta  are  the 
court  house,  over  which  are  two  handsome  assembly 
rooms  ;  the  Armenian  church,  and  one  English  church  ! 
In  the  middle  of  the  city  is  a  large  reservoir,  or  tank, 
dug  by  order  of  government,  in  order  to  supply  the  in- 
habitants with  water  during  the  dry  season,  as  the  water 
of  the  Hoogly  is  then  rendered  brackish  by  the  influx 
of  the  tide.  It  covers  upwards  of  25  acres  of  ground  ; 
and  the  number  of  springs  which  it  contains  preserves 
the  water  always  sweet  and  fresh,  and  nearly  at  the  same 
level.  A  rail  is  placed  round  it ;  and  though  no  person 
is  allowed  to  wash  in  it,  yet  all  are  at  liberty  to  take  as 
much  water  as  they  please. 

Calcutta  is  the  residence  of  tlic  governor-general  of 
India,  and  the  seat  of  the  supreme  cotirt  of  judicature, 
■vvhicii  consists  of  four  judges,  who  dispense  justice  ac- 
cording to  the  laws  of  England.  The  jurisdiction  of 
this  court  embraces  all  the  company's  tciritories  in  this 
part  of  India,  and  also  extends  to  every  case,  civil  or 
criminal,  that  may  occur  upon  the  sea  between  the  Co- 
romandel  and  Malacca  coasts.  It  does  not,  however, 
reach  to  the  higher  stations ;  but  in  these  the  Euro- 
pean settlers  have  come  under  an  engagement  to  be 
amenable  to  its  authority.  The  upright  proceedings, 
and  the  decorum  witli  which  the  business  of-  the  coiu't 
is  conducted,  have  gained  it  the  confidence  of  the  inha- 
bitants ;  and  though  many  of  the  company's  servants, 
whose  avarice  or  dissipation  liave  led  them  to  injustice, 
bear  it  a  secret  and  rooted  dislike,  it  has  contributed 
greatly  to  the  comfort  and  protection  of  the  natives,  and 
has  in  a  manner  raised  tlicm  to  an  etjuality  with  Euro- 
peans. That  discretionary  power,  which  the  English 
formerly  claimed  over  the  Hindoos,  and  which,  they 
contended,  was  absolutely  necessary,  in  order  to  maintain 
subordination  and  obedience,  is  now  completely  abro- 
gated. The  Hindoo  can  ap])ear  in  court  witho\it  any  fear 
of  insult  or  violence,  and  rigidly  demand  the  payment  of 
his  wages  or  accounts.  If  the  debtor  is  vniable  to  comply 
with  his  just  demand,  he  feels  gratified  rather  thaji  hurt, 
that  he  can  connnand  tlic  personal  liberty  of  an  Euro- 
pean. The  plea  of  colour,  of  country,  or  of  religion,  can 
avail  nothing  in  the  eyes  of  an  upright  judge  :  impartial 
justice  is  administered  equally  to  all.  I'etty  delinquen- 
cies are  tried  by  a  supcrintcndant  of  police,  and  several 


inferior  justices  of  the  peace,  who  are  Europeans  ;  and 
the  peace  of  the  city  is  maintained  by  a  few  companies  of 
sepoys,  who  regularly  patrole  the  streets. 

Calcutta  is  the  emporium  of  Bengal,  and  the  channel 
through  which  the  riches  of  the  inland  provinces  pass  to 
Europe.  Ships  belonging  to  every  nation  are  seen  in  its 
harbour,  and  every  mercantile  speculation  is  carried  on 
here  with  a  zeal  and  activity  equal  to  that  of  any  other 
city  in  the  world.  Its  foreign  trade  extends  to  every 
port  of  any  note  in  Asia  and  Europe  ;  and  the  annual 
dealings  of  some  houses  has  been  estimated  at  two  crores 
of  rupees,  about  2,400,000/.  sterling.  Its  commerce  in 
sugar,  opium,  silks,  muslins,  &c.  is  very  considerable. 
Vast  quantities  of  salt  are  exported  to  Asam,  for  which 
it  receives  gold,  silver,  ivory,  musk,  and  a  particular 
species  of  silky  cotton.  Cowry  shells,  which  are  used 
in  the  country  as  a  small  coin,  are  brought  from  the  Mal- 
dives in  exchange  for  rice  ;  and  fine  muslins  and  calicoes 
form  a  principal  article  of  exportation  to  Europe.  The 
advantageous  traffic,  however,  which  formerly  subsisted 
between  this  port,  and  Pegu,  Siam,  and  the  Malay  is- 
lands, and  which  consisted  in  the  exchange  of  silver 
bullion,  gold  dust,  and  precious  stones,  for  raw  and 
wrought  silks,  coarse  cotton  cloths,  opium,  and  saltpetre, 
is  now  very  considerably  diminished,  and,  according  to 
Mr  Forster,  unless  some  favourable  change  is  speedily 
efjectcd,  bears  the  appearance  of  a  total  failure.  "  The 
extent  of  the  private  trade  of  Calcutta,"  says  Dr  Ten- 
nant,  "  cannot  be  estimated  justly,  either  from  the  num- 
bers or  the  burden  of  the  ships  belonging  to  that  port 
Till  lately,  there  were  only  60  that  properly  belonged  to 
the  British  merchants  here,  and  their  burden  was  about 
27,000  tons.  But  it  is  well  known,  that  their  concern  in 
foreign  ships  is  very  considerable."  For  a  full  account 
of  the  trade  of  Calcutta,  we  must  refer  our  readers  to 
the  article  India. 

Great  difficulty  and  expence  was  formerly  experienced 
at  this  port,  in  imshipping  merchandize,  from  the  want 
of  a  proper  landing  place.  This  of  late  has,  in  some  de- 
gree, been  obviated  by  the  erection  of  a  quay  in  front  of 
the  custom-house  ;  and  it  has  been  proposed  to  carry  the 
embankment  the  whole  length  of  the  town,  which  will 
luidoubtedly  be  a  great  improvement.  The  dangerous 
navigation  of  .the  Hoogly,  however,  is  still  a  considerable 
drawback  to  the  trade  of  Calcutta.  The  banks  which 
infest  the  mouth  of  the  river,  and  arc  formed  by  the  sand 
and  mud  washed  down  during  the  rains,  are  continually 
changing  their  situation  and  dimensions  ;  and  it  requires 
great  attention,  and  almost  constant  sounding,  to  place 
the  buoys  in  proper  positions,  so  that  vessels  nray  not  be 
misled  when  entering  the  river.  This  duty  belongs  to 
the  pilot  service,  which  is  under  the  direction  of  the 
marine  board,  and  is,  in  general,  performed  with  great 
care.  At  the  conllucnce  of  the  Hoogly  and  Old  Gan- 
ges, there  is  a  very  dangerous  shoal  called  the  James 
and  Mary,  on  which  vessels  are  frequently  lost,  particu- 
larly in  light  winds,  when  the  stream  is  ruiuiing  strong 
on  the  flood  into  the  latter  river.  Ships,  when  attempt- 
ing to  turn  into  the  Hoogly  in  such  circumstances,  are 
often  carried  upon  the  shoal,  when  they  are  upset  in  an 
instant,  and  are  rolled  over  and  over  in  a  most  frightful 
manner. 

The  British  merchants,  who  arc  not  in  the  service  of 
the  company,  constitute  a  numerous  and  respectable  class 
of  the  coHinumity  ;  and  though  many  of  those  who  be- 
long to  the  civil  and  military  departments  of  the  govern- 
ment cfi'ect  a  superiority  over  them,  which  they  are  en- 
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titled  to,  neither  hy  llitir  talents,  opulcnre,  nor  charac- 
ter. Several  of  tiicse  nicrrhanls  have  ac(|uirccl  lar^c 
fortunes,  and  display  an  elcijancc  and  si>!endoui'  in  llieir 
rnodj;  oi'  living,  to  which  lew  of  that  ortler  in  society  ever 
aspire.  Anionfj  the  foreij^n  merchants,  the  Armenians 
approacli  nearest  to  the  Jjit^lish  in  niiniher  and  respec- 
tability, and  also  in  their  fondness  for  show  and  elegance. 
They  are  a  peaceable  and  inofl'ensive  peojjle,  regular  and 
diligent  in  business,  and  much  attached  to  the  British 
government.  Many  of  them  arc  possessetl  of  large  ca- 
pitals, and  carry  on  an  extensive  trade  to  China,  and  to 
the  ports  towards  the  west  as  far  as  the  Persian  Gulf. 
The  Moguls,  however,  are  flic  most  wealthy  :  and  from 
the  exorl)iLant  rat(f  of  interest  at  which  they  let  out  their 
money,  some  of  them  ilraw  an  annual  revenue  amount- 
ing to  three  limes  more  than  is  yielded  by  any  capital 
in  Britain.  But  however  rich,  the  Hindoos  still  retain 
their  narrow  ideas,  and  parsimonious  habits.  Their 
houses  and  shops  are  mean  and  disagreeable  ;  and  the 
only  seasons  when  they  launch  out  into  any  extraordi- 
nary cxpencc  arc  at  marriages,  and  religious  festivals. 
At  these  ceremonies  the  company,  composed  of  all  ranks 
and  denominations,  assemble  under  a  large  canopy  illu- 
minated with  splendid  lustres.  Otto,  rose-water,  and 
other  perfumes,  arc  scattered  with  great  profusion,  and 
the  sweetmeats  are  served  in  vessels  of  gold.  These, 
with  the  monotonous  drawls  of  singing  girls,  and  some- 
limes  a  pantomimical  performance,  constitute  the  whole 
entertainment. 

The  retail  trade  of  Calcutta  is  chiefly  in  the  hands  of 
the  Banians,  Sarkars,  and  Writers,  who  go  about  hawk- 
ing their  commodities,  and  searching  after  cheap  pur- 
chases ;  and  such  is  their  eagerness  for  money,  that 
every  species  of  low  cunning  and  deceit  is  employed  to 
over-reach  the  purchaser.  So  far,  however,  is  impo- 
sition in  this  way  considered  as  any  discredit  among  their 
countrymen,  that  those  who  are  noted  for  it,  obtain  the 
appellation  of  /lucka  acl/ne,  men  of  strong  parts.  Yet 
these  people  often  sell  their  goods  at  a  lower  rate  than 
they  can  be  purchased  from  Europeans.  This  they  are 
easily  enabled  to  do,  as  their  wares  arc  generally  bought 
at  sales,  where  they  are  often  procured,  on  very  mode- 
rate terms ;  and  also  from  the  low  rents  of  their  shojis, 
which  being  situated  in  the  common  bazars,  must  lie 
infinitely  cheaper  than  the  splendid  apartments  of  the 
British  merchants.  Indeed,  the  charges  of  rents,  clerks, 
freight,  insurance,  with  the  inniimerablc  items  of  go- 
flown,  deeply  efTect  the  profits  arising  from  mercantile 
concerns  in  this  city.  Not  many  years  ago,  a  house 
barely  sufficient  to  accommodate  a  genteel  family,  could 
not  be  procured  under  six  or  eight  hundred  pounds  a 
year.  Tliis,  together  with  the  wages  of  a  numerous 
train  of  servants,  which  the  superstition  of  the  natives, 
by  deterring  them  from  performing  service  beyond  one 
specific  kind  of  work,  has  rendered  absolutely  neces- 
sary, greatly  swells  the  annual  expenditure  of  a  fa- 
mily. The  exorbitant  rents,  however,  have  of  late 
been  reduced,  in  some  measure,  by  the  speculation  of 
house-building,  which  has  been  carried  to  an  immense 
extent  ;  but  this  reduction  can  never  be  very  great,  for, 
considering  the  rate  of  interest  in  this  country,  a  con- 
siderable annual  income  is  lost  in  the  capital  sunk  in 
building. 

But  notwithstanding  the  heavy  expenses  to  which  the 
British  merchants  and  other  inhabitants  of  this  city  are 
exposed,  their  acts  of  munificence  and  charity  to  indigent 
persons  equal,  if  not  surpass,  those  of  any  other  body  of 


men  whatever.  Numerous  useful  and  benevolent  in- 
stitutions have  also  been  established,  and  are  supported 
entirely  by  their  liberality.  Among  these  are,  an  hospital 
(i)v  the  rece|)tion  of  such  natives  as,  from  accident  or 
disease,  may  stand  in  need  of  medical  aid;  two  schools 
for  the  relief  of  the  orphans  both  of  the  privates  and 
officers  in  the  military  service  of  the  Company,  at  which, 
from  six  to  seven  hundred  childnin  arc  educated  and  main- 
tained ;  a  free  school,  wdiich  educates  400  children,  besides 
others  of  inferior  note. 

The  college  of  Fort  William,  which  was  established 
by  the  Martinis  Welleslcy,  has  been  partly  abolished  by 
the  court  of  directors.  This  seminary  was  intended  liy 
its  noble  founder,  not  merely  for  the  education  of  the 
junior  servants  of  the  company,  but  also  to  watch  over 
their  conduct,  and  to  preserve  them  from  the  many 
dangers  and  temptations  to  which  young  men  are  expos- 
ed on  their  arrival  in  India.  What  is  retained,  regards 
chiefly  their  instruction  in  the  native  languages.  It 
assumes  no  controul  over  their  actions  or  their  expendi- 
ture. In  these  respects  they  are  left  entirely  at  their 
own  disposal ;  and  we  need  not  wonder  that,  from  their 
little  experience  in  life,  the  scenes  of  extravagance  and 
dissipation  in  which  they  are  led  to  mingle,  and  the 
facility  of  receiving  money  in  this  country,  many  arc 
involved,  at  an  early  period,  in  difliculties  and  embar- 
rassments from  which  some  of  them,  by  many  succeed- 
ing years  of  economy,  are  scarcely  able  to  extricate  them- 
selves. Were  it  indeed  possible,  by  such  an  institution 
as  was  at  first  proposed,  to  preserve  these  young  men 
from  the  contamination  of  bad  example,  and  from  those 
vices  and  follies  in  which  at  such  an  age,  they  are  too  apt 
to  indulge,  we  must  regret  that  the  directors  should 
have  been  prevented,  either  from  a  principle  of  economy 
or  of  jealousy,  (with  which  they  have  been  charged,) 
from  carrying  the  original  plan  into  full  execution.  "  Had 
Lord  Wcllesley's  plan  of  a  college,"  says  Lord  Valentia, 
"  been  acceded  to,  this  desirable  end  would  have  been 
attained  ;  and  the  young  men,  subject  to  the  restrictions 
and  discipline  of  such  an  institution,  would  no  longer 
have  met  with  those  facilities  in  raising  money,  with 
which  their  present  situation  so  often  presents  them. 
They  must,  in  consequence,  have  been  obliged  to  con- 
fine their  expenditure  to  the  liberal  allowance  of  the 
East  India  company,  till  called  to  the  higher  appoint- 
ments, when,  unincumbered  in  their  affairs,  and  uncor- 
rupted  in  their  minds,  they  might  rapidly  and  honestly 
have  acquired,  at  an  early  period  of  their  lives,  that 
opulence,  which  would  ensure  them  affluence  and  com- 
fort in  their  native  country."  But  Dr  Tennant  seems  to 
hold  very  different  opinions  from  those  of  his  lordship 
resjiecting  the  utility  of  this  college.  When  speaking 
of  it  in  his  Indian  Recreations,  he  says,  "  As  it  is  for 
business  and  not  education  that  these  gentlemen  are  sent 
to  India,  it  is  difficult  to  foresee  any  benefit  that  will 
ever  result  from  this  measure.  Instruction  in  the  native 
dialects  is,  in  general,  all  that  is  necessary  to  qualify 
them  for  the  exercise  of  their  duty,  and  this  ihcv  have 
hitherto  received  from  Moonshees,  at  the  spare  hours 
thai  are  not  employed  in  their  different  vocations.  The 
practice  of  their  professional  duty  of  itself,  greatly  assis- 
ted them  in  acquiring  the  language  of  the  natives;  while 
ii  prevented  the  loss  of  several  years,  and  a  great  ex- 
pence,  which  is  incurred  at  this  dissolute  seminary." 
The  directors,  however,  seem  to  have  been  convinced  of 
the  expediency  of  some  other  establishment,  at  which 
their  junior  servants  might  be  qualified  for  their  particu- 
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iar  appointments  ;  and  consequently  a  college  has  been 
lately  established  at  Hertford  in  England,  upon  a  plan 
somewhat  similar  to  that  of  the  original  insitution.  But 
however  v.'tll  qvialified  the  young  men  may  be  in  respect 
to  education,  and  a  knowledge  of  their  profession,  when 
they  leave  England,  they  are  still  liable,  upon  their  arrival 
in  India,  to  be  infected  with  the  vices  and  extravagance 
of  a  dissolute  capital.  The  most  effectual  remedy,  wo 
presume,  for  the  evil  complained  of,  would  be,  an  im- 
mediate appointment  to  some  situation  ;  instead  of  allow- 
ing them  to  linger  in  Calcutta,  without  employment  and 
without  a  guide,  exposed  to  the  contamination  of  pro- 
fligacy and  folly. 

The  Asiatic  society,  which  was  instituted  by  Sir  W. 
Jones,  in  1784,  for  the  purpose  of  enquiring  into  the  his- 
tory, antiquities,  arts,  sciences,  and  literature  of  Asia, 
offers  to  rival  the  Academy  of  Inscriptions  at  Paris,  and 
its  researches  contain  much  valuable  and  useful  informa- 
tion upon  subjects  with  which  Europeans  were  formerly 
very  little  acquainted. 

Situated  in  the  midst  of  a  flat  and  marshy  country,  and 
exposed  to  the  tropical  heats,  Calcutta  can  never  enjoy 
a  salubrious  atmosphere.  At  its  first  establishment  as 
an  European  colony,  the  climate  was  almost  equally 
destructive  with  that  of  Batavia  ;  and  though  now  greatly 
atiieliorated,  by  clearing  away  part  of  the  trees  and 
jungle  in  the  vicinity,  by  draining  some  of  the  most 
offensive  marshes,  and  by  filling  up  many  of  the  tanks  in 
in  the  streets,  it  still  proves  a  severe  trial  to  European 
constitutions.  Many  fall  a  sacrifice  to  its  first  attacks, 
and  more  receive  tiie  seeds  of  a  slow  but  certain  de- 
struction. "  A  sallow  and  livid  complexion,"  says  Dr 
Tennant,  "  is  so  universal,  that  when  you  behold  a  face 
of  the  roseate  hue,  you  can  pronounce  that  its  owner  is 
newly  arrived,  nearly  with  as  much  certainty  as  if  you 
heard  that  part  of  his  history  from  his  own  mouth."  Of 
the  numerous  female  adventurers  who  resort  to  this  set- 
tlement, with  the  hope  of  a  speedy  matrimonial  connec- 
tion, few  retain  beyond  a  season  the  bloom  of  health. 
Consumptions  are  very  common  among  them  ;  and  many, 
•after  remaining  for  years  in  a  single  state,  are  forced  to 
abandon  the  forlorn  liope,  and  return  to  Europe  with  ^i 
impaired  constitution  and  the  loss  of  beauty,  often  their 
only  recommendation.  Diseases,  however,  are  not  so 
prevalent  in  this  city  as  formerly,  which  is  owing  more 
to  the  greater  temperance  in  the  use  of  spirituous  liquors, 
and  the  superior  construction  of  the  houses,  than  to  any 
material  improvement  in  the  atmosphere.  The  inhabi- 
tants arc  now  also  better  acquainted  with  the  means  of 
counteracting  the  effects  of  a  had  climate;  and  from  the 
increased  knowledge  of  medicine,  the  nature  and  treat- 
ment of  the  peculiar  disorders  of  the  country,  have  been 
more  pi-ecisely  ascertained.  But  notwithstanding  these 
improvements,  much  still  remains  to  be  done  with  respect 
to  their  manner  of  living.  No  fashionable  parties  sit 
down  to  dinner  before  seven  or  eight  at  night,  which,  in 
this  hot  rliniate  cannot  fail  to  be  prejudicial  to  the  health, 
particularly  when  we  consider  that,  even  independent  of 
a  loaded  stomach,  it  is  at  all  times  difficult  to  procure 
any  thing  like  a  refreshing  sleep,  lii  the  numerous  and 
gay  society  of  this  capital,  too  many  opportunities  occur 
of  exceeding  the  bounds  of  strict  sobriety ;  and  though 
few  people  indulge  less  in  this  respect  than  the  inhabi- 
tants of  Calcutta,  yet  the  frequency  of  the  application, 
often  proves  a  most  destructive  enemy  to  the  constitution. 
In  no  coimtry  ought  the  advice  of  Uic  poet  to  be  more 
.strictly  afUicrcd  to  : 


— — "  Beyond  the  sense 

Of  light  refection,  at  the  genial  boai'ti, 

Indulge  not  often  ;  nor  protract  the  feast 

To  dull  satiety. 

"  For  know,  whate'er 

Beyond  its  natural  fervour  hurries  on 
The  sanguine  tide;  whether  the  pregnant  bowl. 
High  season'd  fare,  or  e.xercise  to  toil 
Protracted  ;  spui-s  to  its  last  stage — tird'd  life." 

Art  of  Preserving  Health. 

Calcutta  was  first  erected  into  an  European  settlement 
in  1690,  when  Mr  Job  Charnock,  the  Company's  agent 
in  Bengal,  obtained  leave  from  the  Mogul  to  remove 
the  English  factory  from  Hoogly  ;  anc^  he  fixed  upon  this 
spot  as  the  most  proper  for  its  new  situation,  without 
any  regard  either  to  the  convenience  of  its  approach,  or 
the  salubrity  of  the  climate,  but  merely,  it  is  said,  on 
account  of  a  large  shady  grove  which  stands  in  the 
vicinity.  Notwithstanding  its  disadvantages,  however, 
it  gradually  increased  both  in  population  and  opulence ; 
and  about  the  middle  of  the  following  century,  fifty  or 
sixty  European  vessels  were  annually  loaded  with  rich 
cargoes  at  its  port,  besides  other  small  craft  trading  to 
the  adjacent  countries.  The  colony  had  hitherto  enjoyed 
the  countenance  and  protection  of  the  native  powers, 
but  on  the  death  of  the  old  Soubah,  or  viceroy  of  Bengal, 
in  1756,  his  adopted  son,  Suraja  Dowlah,  by  whom  he 
was  succeeded,  formed  the  design  of  driving  the  English 
from  the  country.  Led  on  by  the  hope  of  a  rich  plunder, 
which  he  supposed  to  be  concealed  in  the  fort  of  Cal- 
cutta, he  commenced  hostilities  upon  the  most  frivolous 
pretences,  and  invested  the  English  factory  of  Cossim- 
bazar.  Fraud  and  force  were  both  employed  for  its 
reduction,  which  was  soon  accomplished,  and  the  Soubah 
then  marched  to  Calcutta  with  an  army  of  70,000  horse 
and  foot,  and  400  elephants.  He  was  repulsed  in  repeat- 
ed attacks  upon  the  redoubts  with  great  slaughter ; 
but  the  governor,  Mr  Drake,  intimidated  by  the  supe- 
riority of  his  force,  withdrew  iiis  troops  from  the  out- 
posts, and  abandoning  the  city  to  the  enemy,  retired 
within  the  fort.  In  a  council  of  war,  it  was  declared, 
that  their  ammunition  was  almost  expended,  and  that 
what  remained  was  scarcely  sufficient  for  three  days.  In 
consequence  of  this  information,  Mr  Drake,  who  declared 
himself  a  Quaker,  with  some  principal  persons  residing 
in  the  settlement,  and  part  of  the  garrison,  took  refuge 
on  board  the  ships  in  the  river.  The  command  of  the 
fort  then  devolved  upon  Mr  HolwcU,  who,  with  a  few 
brave  officers  and  a  feebie  garrison,  consisting  only  of 
250  effective  men,  mahitained  it  with  uncommon  bravery 
and  resolution,  agahist  all  the  force  of  the  Soubah.  Their 
ammunition,  liowever,  being  at  last  almost  exhausted, 
and  many  of  their  numbers  having  fallen  in  the  unequal 
conflict,  Mr  Holwell  hung  out  a  flag  of  truce ;  and 
intended  to  avail  himself  of  the  opportunity  to  escape  to 
the  ships,  but  they  had  fallen  several  miles  down  from 
the  fort,  without  leaving  a  single  boat  to  facilitate  the 
escape  of  its  brave  defenders.  In  this  emergency  also, 
before  an  answer  could  be  received  from  the  Soubah, 
the  Dvitch  Ruard  had  betrayed  their  post,  and  had  dc>- 
livered  up  the  back  gate  to  the  enemy,  who  rushing  in, 
soon  overpowered  the  garrison  by  their  superior  num- 
bers. At  an  interview  which  Mr  Holwell  had  with  the 
Soubah,  that  prince  promised,  on  the  word  of  a  soldier, 
tnat  no  injiu'y  should  be  done  to  any  of  the  prisoners. 
But,  notwithstanding  this  solemn  assurance,  they  were 
all  driven,  to  the  number  of  146  persons,  of  both  sexes, 
into  a  dWigcon  called  the  black  hole,  a  cubical  space  of 
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about  18  feet ;  wlicre,  fatigued  ulili  hard  duly,  ami  iiKUiy 
of  them  wounded,  tliey  were  left  to  tlic  toniienls  of  lliirst 
and  sufri>calion.  Humanity  shudders  at  the  very  idea 
of  their  miserable  situation, — cooped  up  in  a  narrow  cell, 
in  a  close  sultry  ni^hl,  under  such  a  climate  as  that  of 
Henjjal,  without  the  least  current  of  relreshinj;  air.  Two 
windows  towards  the  west,  which  were  stronj;ly  hai'rcd 
with  iron,  were  the  only  openings  at  wiiich  the  air  could  be 
admitted,  and  here  thcie  was  no  percc:ptiblc  circulation. 
Enrajjed  at  finding  themselves  thus  cruelly  betrayo<l, 
they  endeavoured  to  break  open  the  door,  determined 
rather  to  rush  upon  the  swords  of  the  barbarians,  than 
remain  cxjjOKcd  to  an  excruciating;  death  ;  but  the  door 
being  made  to  open  inwards,  all  their  efl'orts  were  vmavail- 
ing  :  Mr  Ilolwell,  who  stood  at  one  of  the  windows,  ac- 
costed a  jemmautdaar,  or  scrjeant  of  the  Indian  guard  ; 
and  promised  him  u  thousand  rupees,  if  he  would  re- 
move one  half  of  them  into  a  sejiarate  ajiartment.  The 
soldier,  allured  by  the  ofler  of  such  a  reward,  inimedfate- 
ly  retiicd  for  the  purpose  of  obtaining  permission  fiom 
the  Soubah,  but  the  tyrant  was  aslec]),  and  no  ])erson 
dared  to  disturb  his  repose.  Despair  and  distraction  now 
seized  upon  these  miserable  suft'crcrs.  A  profuse  per- 
spiration overspread  every  individual,  arid  this  was  at- 
tended with  a  raging  thirst,  which  increased  in  proportion 
as  the  body  was  drained  of  its  moisture.  In  vain  they 
stripped  themselves  of  their  clothes;  in  vain  they  sat 
down  upon  the  ground,  and  put  every  hat  in  motion  to 
produce  a  refreshing  undulation.  Many  of  thenj  falling 
down,  were  instantly  suflbcatcd  or  trodden  to  death.  A 
difliculty  of  respiration  succeeded,  and  every  surviving 
victim  gasped  for  breath.  New  cflbrts  wore  made  to 
break  open  the  door,  but  in  vain.  Execrations  and  abuse 
was  then  po\n'cd  upon  the  guard,  with  the  hope  of  pro- 
voking them  to  fire  into  the  prison.  Their  sufferings 
now  became  intolerable  ;  and  the  cry  of  "  water  I  water  !" 
issued  from  every  mouth.  The  jemmautdaar  was  even 
touciied  with  pity  at  their  distress,  and  ordered  some 
skins  of  water  to  be  brought ;  but,  the  only  way  of  con- 
veying it  being  through  the  bars  of  the  window,  in  hats, 
and  every  one  struggling  for  a  share,  the  greatest  part  of 
it  was  lost.  While  those  who  stood  near  the  windows 
catched  a  llllle,  none  reached  their  companions  at  the 
other  end  of  the  prison,  who  besought  them,  in  the  most 
mo\ing  strains,  to  send  them  some  relief.  The  water, 
liowever,  instead  of  allaying  the  tliu-st  of  those  that  re- 
ceived it,  only  heightened  their  delirium,  and  enraged 
their  impatience  for  more.  A  horrid  scene  of  confusion 
ensued.  Such  as  were  at  a  distance,  rushed  towards  the 
window,  crying  out  for  water.  In  the  contest,  many 
were  pressed  down  and  trampled  to  death.  The  barba- 
rians without  laughed  at  their  miseries,  and  as  they  sup- 
plied them  with  water,  held  up  lights  to  the  bars  that 
they  might  enjoy  the  inhuman  pleasure  of  seeing  their 
hapless  victims  contending  for  the  baneful  indidgencc. 
It  was  about  eight  o'oclock  when  they  were  first  entomb- 
ed in  this  infernal  place  ;  and  before  eleven,  one  third  of 
them  had  perished.  Mr  Ilolwell,  who  found  himself 
so  closely  wedged  up  by  the  pressure  towards  the 
v\indow,  as  to  be  inca])able  of  motion,  begged,  as  the  last 
token  of  their  regard,  that  he  might  be  allowed  to  retire 
from  the  crowd  and  die  in  peace.  Even  here  respect 
was  shewn  to  his  rank  and  character.  The  pressure  was 
removed,  and  he  retired  to  the  farther  end  of  the  prison, 


where,  seeing  many  of  his  panicuLu-  friends  1)  ing  dead, 
he  laid  himself  down  amongthcm,  and  rcconuiicnded  his 
soul  to  heaven.  His  thirst,  however,  grew  insupport- 
able, his  difficulty  of  breathing  increased,  and  he  was 
seized  with  u  violent  palpitation.  Jle  forced  his  wa\ 
back  to  the  window,  exeluiining,  "  Water,  for  God's 
sake  1"  His  wretched  companions  again  gave  way,  and 
manifested  a  [jroof  of  tenderuess  and  attachment  to  hi.s 
per.son,  that  could  scarcely  have  been  expected  in  such 
dreadful  circumstances.  "  Give  him  water,"  they  cried  ; 
and  though  raving  in  agony,  none  of  tliern  would  touch 
it  until  he  had  drank.  Being  somewhat  relieved,  the 
pal])itation  ceased;  but  finding  that  water  increased  ra- 
ther than  diminislied  his  thirst,  he  abstained  from  it,  atid 
moistened  his  mouth  by  sucking  the  p<:rspiration  out  ot 
his  shirt-sleeves,  or  catching  the  drops  as  they  fell  from 
his  head  and  face.'  The  rest  ha\ing  also  discovered  the 
pernicious  eifects  of  water,  now  grew  clamorous  for 
"  air  ;"  and  the  most  opjirobriouS  abuse  was  repealed 
ti])on  the  Soubah,  his  officers,  and  the  guard,  in  order  to 
force  them  to  fire.  A  general  prayer  was  then  directed 
to  heaven  to  put  a  ])Criod  to  their  misery.  They  now  be- 
gan to  drop  on  all  sides.  Many  died  standing,  being  up- 
held by  the  crowd  around  them  ;  and  the  steam  which 
arose  from  the  living  as  well  as  the  dead,  was  so  pun- 
gent and  insufferable,  that  all  who  could  not  approach 
the  windows  were  suffocated.  Mr  Holwell  had  again 
retired  ;  and  stretching  himself  by  the  side  of  the  Rev. 
Mr  Jcrvis  Bellamy,  (who,  with  his  son,  a  lieutenant,  lay 
dead  in  each  other's  arms,)  where  he  remained  depriv- 
ed of  sense,  and  to  all  appearance  lifeless,  until  day- 
break. Being  then  discovered  by  his  surviving  friends, 
he  was  removed  to  the  window,  where  the  fresh  air  re- 
vived him.  The  Soubah  having  been  at  last  informed 
of  the  havoc  which  death  had  made  upon  his  miserable 
victims,  sent  to  inquire  if  the  chief  was  still  alive,  and 
upon  Mr  Ilolwell  being  shown  to  the  oflficer,  an  order 
came  immediately  for  their  release.  Of  the  146  that 
entered  alive,  23  only  returned,  and  most  of  them  in  a 
high  putrid  fever.  Even  their  deliverance,  however, 
was  dictated  not  by  pity,  but  by  avarice  ;  for  the  Sou- 
bah had  received  intimation  that  Mr  Holwell  knew  of 
a  considerable  treasure  which  was  secreted  in  the  fort; 
and  it  was  for  the  purpose  of  questioning  that  gentle- 
man upon  the  subject,  that  he  summoned  him  into  his 
presence.  Mr  Holwell,  however,  solemnly  declared 
that  he  knew  of  no  such  deposit ;  but  the  inhuman  ty- 
rant would  give  no  credit  to  his  protestations,  and  order- 
ed him,  togetlier  with  three  of  his  friends,  to  be  loaded 
with  fetters,  and  conveyed  to  the  Indian  camp,  about 
three  miles  distance,  llere  they  lay  all  night,  under  a 
heavy  rain,  and  were  marched  back  next  morning  to 
Calcutta,  exposed  to  the  scorching  beams  of  a  tropical 
sun.  They  would  infallibly  have  sunk  under  their 
afRJciion,  had  not  nature  expelled  the  fever  in  large 
painful  boils,  which  overspread  almost  the  whole  body. 
In  this  condition,  they  were  carried  in  an  open  boat  to 
Moorshedabad,  the  capital  of  Bengal,  about  100  miles 
up  the  Ganges,  where,  after  enduring  the  most  cruel 
and  opprobrious  treatment,  they  were  set  at  liberty, 
through  the  mediation  of  tlic  Soubah's  grandmother 
When  the  order  was  given  for  their  release,  some  of  tlie 
courtiers  represented  to  tlie  Soubah  that  INIr  Holwell 
was  still  able  to  pay  a  considerable  ransom  ;  he  replied, 


'"  '"f  .desp;ur  of  obtaining  water,  this  unfortunate  gentleman,   we  are  told,  had  attempted  to  drinkhis  own  urine,  but  found  it  in- 
olerably  bitter  ;  whereas,  the  moisture  frcin  his  bodv  was  son,  re.'resbinr,  and  pleasant 
Vol.  V.     P.vRT  1.  "  T 
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with  some  marks  of  compunction,  "  if  lie  has  uiiy  thing 
left,  let  him  keep  it :  his  sufi'erings  have  been  great ;  he 
shall  have  his  liberty."  Having  laid  Calcutta  in  ruins, 
and  dispersed  its  inhabitants,  the  Soubali  stationed  a 
strong  garrison  in  the  fort,  and  returned  to  his  capital. 
This  cruelty,  however,  was  soon  to  be  retaliated  upon  its 
inhuman  author.  In  the  followuig  year,  Admiral  Wat- 
son and  Colonel  Clive  retook  Calcutta ;  and  the  latter 
officer  having  defeated  the  Indian  forces  at  Plassey, 
marched  to  Moorshedabad,  when  Saraja  Dowlah  was 
deposed,  and  soon  after  put  to  death.  His  successor 
having  entered  into  a  firm  alliance  with  the  British, 
paid  a  vast  sum  to  the  Company  and  the  sufferers  at 
Calcutta,  as  an  indemnification  for  their  losses  ;  and  the 
trade  of  this  city  being  relieved  from  the  high  duties 
which  had  been  formerly  imposed  upon  it  by  the  native 
princes,  increased  so  rapidly,  that  Calcutta  soon  became 
the  most  flourishing  European  settlement  in  India. 
About  twenty  years  ago,  during  a  famine,  the  popula- 
tion of  this  city  was  estimated  at  500,000  ;  but,  accord- 
ing to  Lord  Valentia,  it  now  amounts  to  nearly  700,000. 
North  lat.  22°  33',  East  long.  88°  28'.  See  Rennel's 
Memoirs ;  Tennant's  Indian  Recreations,  vol.  i.  p.  37, 
&c. ;  Lord  Valentia's  Travels,  vol.  i.  p.  235,  &c.  ;  A 
Voyage  to  India,  China,  iJfc.  in  1803-1805,  in  Phillip's 
Coll.  of  Voyages,  i:fc.  vol.  v. ;  and  Foster's  Travels,  vol. 
i.p.  9.     (/O 

CALDERWOOD,  David,  a  celebrated  divine  of  the 
church  of  Scotland,  was  born,  as  appears  from  Baillie's 
Letters,  in  1575.  He  was,  from  his  earliest  years,  des- 
tined for  the  ministry  :  and  accordingly  his  attention  was 
peculiarly  directed  to  the  study  of  divinity,  in  which, 
while  yet  a  veiy  young  man,  he  had  made  the  most  re- 
spectable attainments.  lie  wisely  devoted  a  large  por- 
tion of  his  time  to  the  investigation  of  sacred  scripture 
in  the  original  languages,  and  in  this  investigation,  he  did 
not  despise  the  aid  which  was  afforded  by  critics  and 
commentators.  He  also  read  the  works  of  the  Fathers, 
and  the  best  books  which  could  be  found  on  the  ancient 
and  modern  history  of  the  Christian  church.  The  learn- 
ing which  he  had  acquired  procured  for  him  very  gene- 
ral respect ;  and  his  zealous  attachment  to  the  church 
of  Scotland,  which  at  that  time  was  of  the  Presbj'terian 
form,  rendered  him  extremely  acceptable  to  most  of  its 
faithful  ministers.  About  the  year  1604,  he  was  settled 
at  Crailing,  in  the  neighbourhood  of  Jedburgh  ;  where, 
by  his  private  virtues  and  public  fidelity,  he  recommend- 
ed himself  to  the  love  of  his  people,  and  to  the  reverence 
of  all  who  knew  him.  It  was  wiiilc  in  this  siluulion  that 
he  gave  the  first  decisive  proof  of  his  dislike  to  Episco- 
pacy, and  of  his  determination  to  adhere  stcdfastly  to 
to  the  ecclesiastical  system  which  he  had  embraced. 
James  I.  of  Great  Britain,  with  liis  characteristic  bigotry 
and  imprudence,  endeavoured  to  bring  the  cimrch  of 
Scotland  irito  a  conformity  with  that  of  England:  and 
with  that  view,  he  sent  the  Earl  of  Dunliar',  then  lord 
high  treasurer,  accompanied  by  three  divines,  to  recon- 
cile the  ministers  and  laity  to  the  projected  change. 
These  tyrannical  and  insidious  attempts  of  the  monarcli, 
experienced  tlie  most  vehement  ojjposition ;  and  none 
was  more  eager  and  resolute  in  opposing  tliem  than  Mr 
Caldcrwood;  for  when  the  Bishop  of  Orkney  came  (1608) 
to  visit  the  Presbyteries  in  Meise  and  Tiviotdalc,  he, 
along  with  Mr  Johnston  of  Ancrum,  solenmly  declined 
his  jurisdiction  under  form  of  ijistrumcnt.  Tiie  per- 
severance of  the  king,  aided  by  the  corrupt  influence  and 
oubtiie  policy  of  his  agents,  was  at  length  successful. 


Mr  Caldcrwood  however,  continued  to  bear  his  open  tes- 
timony, and  employ  his  best  endeavours  against  those 
despotic  and  illegal  measures  which  were  successively 
adopted  to  accomplish  the  royal  scheme.  And  as  he 
was  not  tempted  by  those  preferments  which  a  man  of 
his  talents  and  influence  might  reasonably  have  expect- 
ed under  the  new  ecclesiastical  regime,  so  neither  was 
he  induced  by  the  threatenings  and  persecutions  to  which 
he  was  soon  after  subjected,  to  abandon  the  principles 
and  the  conduct  which  he  had  hitherto  maintained.  Of 
the  Assembly  held  at  Glasgow  in  June  1610,  and  of  that 
held  at  Aberdeen  in  August  1616,  he  explicitly  declar- 
ed his  disapprobation,  because  they  acted  under  undue 
influence,  and  were  guilty  of  unconstitutional  proceed- 
ings. When  the  king  held  a  parliament  at  Edinburgh 
in  May  1617,  there  was  also  a  meeting  of  clergy  assem- 
bled at  the  same  time,  to  hear  and  consult  with  the 
bishops,  evidently  by  way  of  imitating  tlie  convocation  in 
England.  Mr  Caldcrwood  went  "  to  try  what  the  mi- 
nisters there  convened  were  consulting  upon  ;"  and,  in 
allusion  to  what  was  passing,  boldly  stated,  that  he  could 
not  look  on  that  meeting  either  as  a  Cieneral  Assemblj'. 
or  as  bearing  any  resemblance  to  the  English  House  of 
Convocation,  reminded  them  of  their  hostility  to  the 
church,  and  of  their  violation  of  promises  made  in  its 
favour ;  and  when  interrupted  by  two  members,  he  left 
them  with  these  words,  referring  to  their  proposals  about 
augmentation  of  stipends,  " /«  is  absurd  to  see  men  sit  ting 
171  silks  and  satins,  and  to  cry  fioverty  in  the  kirk  ivhen  fiuri- 
ty  is  defiarting," 

The  parliament  having  assumed  the  prerogative  of 
regulating  the  ecclesiastical  as  well  as  the  civil  affairs 
of  the  kingdom,  a  considerable  number  of  the  ministers 
resolved  to  give  in  a  protestation  against  this  encroach- 
ment on  their  peculiar  rights.  Mr  Archibald  Simpson 
was  appointed  to  draw  it  up,  and  to  sign  it  on  behalf  of 
the  ministers  who  had  proposed  or  acquiesced  in  the 
measure;  he  received  as  his  warrant  and  justification, 
a  separate  roll  which  contained  their  individual  subscrip- 
tions, amounting  to  no  fewer  than  fifty-five.  This  pro- 
test was  presented  by  Mr  Simpson  to  the  clerk  register, 
but  he  refused  to  read  it  before  the  states  in  parliament. 
A  copy  of  it  is  given  in  Mr  Calderwood's  printed  His- 
tory of  the  Church  of  Scotland :  and  though  it  is  sufli- 
ciently  respectful  in  its  form  and  language,  yet  it 
breathes  such  a  spirit  of  dissatisfaction  with  the  con- 
duct of  parliament,  so  plainly  accuses  the  king  of  hav- 
ing acted  contraiT  to  his  engagements,  and  so  calmly 
and  resolutely  refuses  to  yield  obedience  whatever  the 
consec|uenres  might  be,  that  it  could  not  fail  to  offend 
and  iirilale  a  prince  so  fond  as  James  was  of  arbitrary 
power  Ijoth  in  church  and  state.  Accordingly  Mr  Simp- 
son was  summoned  before  the  High  Commission  Court, 
and  rc(|uestcd  to  produce  the  list  of  names  with  which 
he  had  been  entrusted,  that  steps  might  be  taken  for 
piniishing  the  most  refractoiy  of  the  protestors.  The 
list  ha<l  been  given  to  Mr  Caldcrwood,  who  was  there- 
fore ordered  to  ap])ear  before  that  court,  at  St  Andrew's, 
to  exhibit  the  loU  there,  and  to  answer  for  his  seditious 
and  mutinous  conduct.  He  obeyed  the  sunnnons,  and 
appeared  on  llie  day  appointed.  The  king  attended 
in  person,  and  behaved  with  his  usual  arrogance,  offi- 
ciousness,  and  severity.  He  entered  into  a  dispute  with 
Mr  Caldcrwood  respecting  the  merits  of  the  protesta- 
tion, and  the  part  which  he  had  taken  in  that  transaction. 
He  dogmatised  about  the  rights  of  a  (ieneral  Assembly 
—illustrated  the  duty  of  obedience  by  the  language  of 
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the  Centurion  iu  ilic  Gospels — pressed  Mr  Caldcrwood 
to  conform,  by  tin;  use  liotli  of  promises  luid  tlircutcniiit^s 
— swore  by  his  gudrfttith,  tlial  lie  was  a  very  knave,  like 
the  rest  of  the  iiiisc  puritans,  who  were  ever  playing  witii 
equivocations  ; — ami  lindinj^  that  the  object  of  this  abuse 
Was  too  firm  to  be  druwii  asi<le  from  his  intej^rity  and  his 
duty,  and  a  more  acute  disputant  than  a  royal  jiersonage 
co\dd  saf<  ly  cncomiler  or  patiently  brook,  he  ordered  him 
to  be  sent  prisoner  to  the  tolbooth  of  St  Andrews,  from 
which  he  was  afterwards  removed  to  that  of  Kdinburgh. 
The  i)rivy  coiuk  il  then  directed  him  to  banish  himself 
out  of  the  kint^'s  dominions  bcfor-e  the  following  Mi- 
chaelmas, and  noUto  return  without  licence.  On  fjivinjj 
security  farther,  he  was  allowed  to  ;;()  back  to  his  own 
parish,  but  forbidden  to  pi-each  :  And  after  an  applica- 
tion on  the  i)art  of  Lord  C'ranslouii,  who  was  his  security, 
to  have  the  i)unishnient  ciianijed  into  that  of  confinement 
to  his  own  parish,  wliich  was  unsuccessful,  because  he 
would  not  acknowledge  an  ofl'cncc  of  which  he  had  not 
been  guilty,  or  make  promises  which  his  conscience 
would  not  allow  him  to  fulfil,  he  at  length  retired  into 
Holland,  in  which  country  he  remained  for  several  years. 
Having  contrived  to  get  his  departure  deferred  till  the 
■month  of  August,  1611),  betook  the  opportunity  afforded 
him  by  this  delay,  of  writing  a  book  called  Perth  Aaaem- 
biy,  which  was  condemned  Ijy  the  council  in  the  Decem- 
ber following,  when  liappily  the  author  was  out  of  their 
reach.  Thomas  Cathkiii,  i)iinter  in  Kdiiiburgh,  was  cited 
to  London  on  a  charge  of  having  |irinletl  tins  work.  i"he 
following  is  a  part  of  his  examination,  on  the  13th  of 
June  1619,  before  the  king  and  some  of  the  bishops. 
"  Haa  not  Mr  David  Catdcrivood  lived  and  hecn  enter- 
tained at  your  house  ?"  said  James.  "  He  nuold  not" 
answered  Calhkin,  "  reaave  ante  entertainment  from  me, 
and  did  ly  veric  rarctie  with  me."  King,  "  Did  he  7iot  ly 
at  your  houaeaince  he  luaa  baniaehed  ?"  Cathkin,  "  Please 
your  majestie,  -verie  rarelie." — King,  "  Hald  ufi  your  hand, 
and  aay,  aa  ye  shall  answer  to  God,  how  short  time  ia  it 
since  you  did  s/iea/c  with  Mr  David  Caldcrwood  ?" — Cath- 
kin, "  Your  majestie  docs  atriat  me  verie  hardtie.  I  must 
needs  gather  my  memoric  before  I  cann  tell  your  majeatie." 
"  Then,"  says  Cathkin,  "  the  king  did  swear  I  was  going 
to  equivocate ;  but  prescntlie  I  did  remember  myself, 
and  said,  I  did  speak  with  him  witiiin  these  fifteen  dayes. 

We  have  found  the ;  let  us  hald  us  here  :    forsooth 

Mr  David  Caldcrwood  is  a  good  lirolher  and  an  goodleir 
father.  With  this  his  majestic  did  rise  in  a  great  rage, 
leaned  on  a  tabic  hard  by  ;  and  ]iresentlie  did  sitt  down 
again,  and  said  unto  me,  "  Traitor,  thief,  how  durst  thou 
receive  my  rehell  ?"  Cathkin,  "  He  was  not  your  majes- 
,'ie'a  declared  rebcll."  King,  in  grit  rage,  "  Did  thou  not 
know  that  Ibaniscked  him?"  1  being  so  daschcd  with  his 
majestie's  wratli,  forgat  to  tell  his  majestie  that  Mr  Da- 
vid had  gotten  an  oversight." 

During  his  exile  in  Holland,  he  produced  in  1623,  the 
.lllare  Damasccnum.  This  book  is  a  refutation  of  Lin- 
wood's  Description  of  the  Policy  of  the  Church  of  Eng- 
land. It  treats,  however,  not  only  of  the  particular  sub- 
ject brought  under  discussion  by  that  work,  but  also  of 
the  general  questions  at  issue  between  Presbyterians  and 
Episcopalians,  and  endeavours,  by  the  help  of  much  learn- 
ing and  of  many  arguments,  to  demonstrate,  that  the  sys- 
tem of  the  former  rests  upon  a  foundation  to  which  that 
of  the  latter  has  no  just  pretensions.  It  attracted  great 
notice  when  it  appeared  ;  and  while  it  gave  high  satis- 
faction to  those  whose  opinions  it  supported,  it  gave 
equal  uneasiness  and  displeasure  to  those  on  the  oppo- 


site side  of  the  controvc)^y,  though  all  united  in  acknow- 
ledging its  erudition  and  ability.  King  James  himscll 
read  it,  and  at  once  admired  it  for  its  lore,  -jiid  disliked 
it  for  its  success.  It  is  sai<l  that  a  prelate  observing  him 
somewhat  pensive  and  surly  after  ])crusing  it,  besought 
his  majesty  not  to  trmiblc  himself,  for  it  would  be  an- 
swered ;  but  that  the  king  passionately  replied,  "  IV/iai 
the  Devil  !  will  you  answer,  man  ?  There  ia  nothing  here 
than  acrifiture  reason  and  fathers."  It  long  continued  to 
be  a  sort  of  armoury  to  the  non-conformists,  and  it  is 
often  referred  to  and  generally  applauded  by  writers  ol 
that  class.  In  the  jjresent  day,  however,  it  is  not  held  ia 
such  high  esteem;  though  certainly  none  can  be  said  to 
be  very  deeply  versed  in  the  subject  which  it  so  ably 
discusses,  to  whom  its  pages  arc  not  more  or  le.ss  fami- 
liar. 

It  is  not  generally  known  that  the  Allare  Damaacenwn 
is  an  enlargement,  in  Latin,  of  a  work  which  Mr  Caldcr- 
wood wrote  in  English,  and  puliiished  in  1 62  I ,  under  th<" 
title  of  The  Altar  of  Damaseus,'fSc.  This  work,  indeed,  is 
extremely  rare.  Tiie  copy  of  it  which  we  have  seen,  is 
in  the  possession  of  a  gentleman  in  Edinburgh,  and  is 
the  only  one  which  we  know  to  exist.  It  concludes  with 
noticing  a  rumour  spreail  by  bishop  Spottiswood,  that 
Mr  Caldcrwood  had  turntd  Browiiist ;  which  rumour 
it  denies  in  strong  language,  and  w^ith  bitter  reflections 
upon  the  bishop.  "  If  either  Spotswood,"  says  Mr 
Caldcrwood,  "  or  his  supposed  author,  persist  in  their 
calumny,  after  this  declaration,  I  shall  try  if  there  be 
any  bloud  in  their  foreheads." 

A  curious  attempt  was  made  in  the  year  1 624,  to  brinn 
Mr  Caldcrwood  into  disrepute,  and  probably  through 
him  to  lessen  the  popularity  of  his  ecclesiastical  system. 
Mr  Caldcrwood  had  been  long  sick,  and  as  no  accounts 
of  him  were  received  for  a  considerable  time,  people  ge- 
nerally concluded  that  he  was  dead.  Taking  advantage 
of  this  belief,  one  Patrick  Scott,  a  gentleman  near  Falk- 
land, who  had  wasted  all  his  patrimony  in  dissipation,  and 
was  ready  to  serve  the  court  in  any  thing  for  a  reward, 
took  it  upon  him  to  write  and  publish  a  recantation,  in 
the  name  of  Mr  Caldcrwood.  It  is  asserted  by  Mr  Cal- 
dcrwood himself,  upon  what  authority  he  docs  not  say, 
that  the  king  furnished  Scott  with  the  matter,  which  lie 
put  into  the  pretended  recantation.  One  is  almost  tempt- 
ed to  believe  this  meanness  of  a  king,  who  had  already 
been  guilty  of  measures  as  despicable,  and  who  could 
scarcely  desire  any  thing  more  earnestly,  than  the  dis- 
grace and  defeat  of  the  Presbyterians.  What  followed, 
however,  was  still  more  criminal,  though  not  more  suc- 
cessful. When  it  was  discovered  that  Mr  Caldcrwood 
was  alive  and  disclaimed  the  recantation,  the  infamous 
Scott,  w  hether  instigated  by  the  king  or  not,  cannot  be 
known,  went  over  to  Holland,  and  sought  for  tlie  inno- 
cent object  of  his  vengeance,  with  an  intention  to  assas- 
sinate him.  In  tliis  dialwlical  purpose,  however,  he  fail- 
ed ;  for  Mr  Caldcrwood  had,  in  the  mean  time,  privately 
returned  to  his  native  country. 

Mr  Caldcrwood  was  the  author  of  several  works  be- 
sides those  which  we  have  mentioned,  on  the  transactions 
and  controversies  of  the  times.  Of  these,  we  cannot 
pretend  to  give  a  complete  list ;  but  the  following  may 
be  considered  as  the  greatest  part  of  tbem  :  The  Sficeeh 
of  the  Kirk  to  her  beloved  Children  ;  the  Confutation  of 
Dr  Mitchelson-s  Reasons  for  Knreling ;  The  Course  of 
Conformity ;  An  EfiislU  to  a  Christian  Broth- r  ;  A  Dia- 
f.ute  againat  Communicating  where  there  was  Kneeling, 
confusion  of  Gestures  and  Actions  ;  The  Antithesis  br- 
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tween  (he  Pastor  and  the  Prelate  ;  A  Defence  of  the  Ar- 
ffumeJits  against  Kneeling  at  the  Sacrament  ;  Queries  con- 
cerning the  State  of  the  Church  of  Scotland  ;  An  Exhor- 
tation of  the  particular  Kirks  of  Christ  in  Scotland,  to  their 
Sister  Kirk  in  Edinburgh  ;  De  Regimine  Ecclesics  Scoti- 
cane  brevis  Rclatio,  or  Hieronymi  Philadclphi  De  Regi- 
mine Scoticants  Ecclesi<e  Epistola  ;  Ejusdem  Vindiciie 
contra  Calumnias  Joh.  Spotswoodi ;  The  Solution  of  Dr 
Resolutus's  Resolutions  of  Queries  and  Exhortations. 
Several  of  these  works  were  printed  in  Holland ;  and 
when  they  were  about  to  be  imported  into  Scotland,  a 
proclamation  was  made  at  the  cross  of  Edinburgh,  bear- 
ing, that  certain  persons  were  attempting  to  bring  into 
the  kingdom  a  number  of  seditious  and  treasonable  books, 
and  commanding  all  ships  coming  from  the  low  coun- 
tries to  be  carefully  and  diligently  searched,  that  the  said 
books  might  be  examined  and  condemned.  This  at- 
tempt, however,  to  accomplish  by  violence  what  could 
not  be  so  easily  obtained  by  argument,  fortunately  did 
not  succeed  ;  for  Mr  Caldcrwood's  books  were  safely 
landed  some  days  before  the  vessel  containing  them 
could  be  searched. 

Mr  Calderwood  employed  himself  with  great  diligence 
and  success  in  collecting  and  digesting,  according  to  the 
order  of  time,  all  the  memorials  which  could  be  pro- 
cured relating  to  the  ecclesiastical  affairs  of  Scotland, 
from  the  beginning  of  the  Reformation  down  to  the  death 
of  King  James  V'l.  We  are  told  by  Baillie,  that  a  great 
part  of  a  session  of  the  assembly  in  1648  was  spent  in 
encouraging  Mr  Calderwood  to  perfect  his  church  his- 
tory, and  that  they  agreed  to  give  him  out  of  their  funds 
no  less  than  800/.  Scots  yearly,  to  enable  him  to  proceed 
with  it.  This  valuable  \vork  is  still  in  manuscript.  There 
are  four  copies  of  it.  One  of  them  is  in  the  college-li- 
brary of  Glasgow  ;  another  is  in  the  advocate's  library  of 
Edinbiu'gh  ;  a  third  is  in  the  possession  of  General  Cal- 
derwood Durham  of  Largo,  who  is  the  representative 
both  of  the  family  of  Mr  Calderwood,  and  that  of  the  pious 
Mr  James  Durham,  minister  of  Glasgow  ;  and  the  fourth 
belongs  to  the  General  Assembly  of  the  Church  of  Scot- 
land, to  whom  it  was  presented  by  Mr  Wodrow,  having 
been  carefully  transcribed  from  the  original  manuscript 
under  his  own  eye. 

Every  person  who  is  at  all  acquainted  with  the  pro- 
ductions of  those  who  have  written  on  the  Scottish  Re- 
forniation,  must  be  aware  of  the  importance  and  utility 
of  Calderv/ood's  manuscript  volumes ;  and  it  is  matter  of 
regret,  that  the  expenses  necessarily  attending  the  pub- 
lication of  them  would  be  so  heavy  as  to  render  that  a 
very  difficult  and  hazardous  undertaking.  We  cannot 
refrain  from  suggesting,  that  enterprises  of  greater  risk 
have  been  attempted  in  the  literary  world  by  subscrip- 
tion, and  have  succeeded.  From  this  large  work  an  ex- 
tract has  been  published,  under  the  title  of  The  true  His- 
tory cf  the  Church  of  Scotland.  The  matter  is  impor- 
tant, but  the  style  is  homely  and  uncouth.  It  must  be 
observed,  however,  that  this  was  not  drawn  up,  as  is  ge- 
nerally believed,  by  Mr  Calderwood  himself,  whose  com- 
positions are  quite  superior  in  every  respect;  it  is  the 
production  uf  one  of  the  ministers  who  lived  in  the  time 
of  the  persecutions  which  took  place  under  the  reign  of 
Charles  II.  Many  copies  of  tiie  work,  indeed,  will  be 
found  with  the  date  1704:  but  this  is  a  device  of  the 
publishers,  who  were  accustomed  at  that  period  to  reno- 
vate a  book  merely  by  giving  it  a  new  title  page.  The 
t«illc  page,  too,  it  should  be  noticed,  bears,  that  the  work 
was  written  at  the  appointment,  and  received  the  coimtc- 


nance  of  the  General  Assembly ;  whereas  this  applies  not 
to  the  printed,  but  the  manuscript  history  of  Mr  Calder- 
wood. 

The  exact  period  at  which  Mr  Calderwood  returned 
from  Holland  is  not  ascertained.  It  is  probable  that  he 
did  not  return  till  towards  the  year  1636,  no  mention  be- 
ing made  of  him  in  any  record  of  ecclesiastical  transac- 
tions in  this  country  previous  to  that  date.  He  lived  for 
some  time  as  privately  as  possible.  His  residence  was 
chiefly  in  Edinburgh,  where  he  equally  opposed  sectari- 
anism, and  encouraged  non-conformity.  Though  he  was 
not  a  member  of  the  General  Assembly  held  that  year  at 
Glasgow  in  1638,  when  Episcopacy  aud  the  late  innova- 
tions were  condemned,  yet  it  appears  that  he  took  a  part 
in  its  proceedings,  lodging  secretly  beside  the  modera- 
tor's chamber,  and  writing  papers,  which  were  after- 
wards read  in  court,  in  defence  of  the  rights  of  ruling- 
elders  to  sit  as  members  of  Assembly.  He  also  appeared 
in  the  Assembly  in  1641  ;  and,  though  no  member,  de- 
livered his  opinions  upon  the  busuiess  with  so  much 
freedom  and  keenness,  that  the  commissioner  command- 
ed him  to  be  silent.  The  moderator,  however,  took  oc- 
casion to  mention  his  great  services  to  the  church— to 
regret  that  he  had  been  so  long  neglected — and  to  re- 
commend him  to  the  "  first  commodious  room."  Mr 
Baillie  remarks,  that  his  promotion  was  not  likely  to 
take  place  soon,  because  he  had,  by  his  misconduct  on 
this  occasion,  given  great  offence  to  his  former  benefac- 
tors and  patrons.  It  was  not  very  long,  however,  after 
tliis,  that  he  received  the  church  of  Pencaitland,  in  East 
Lothian  ;  but  at  what  precise  date  cannot  be  determined. 
The  authors  of  the  Biographia  Britannica  affirm,  that  he 
was  minister  there  in  1638  ;  and,  in  proof  of  this,  refer 
to  the  preface  to  the  last  edition  of  his  Altare  Damasce- 
num.  But  neither  in  that  preface,  nor  in  any  other  printed 
document,  is  there  any  allusion  whatever  to  the  fact. 
Mr  Calderwood  was  nominated,  along  with  Mr  Hender- 
son and  Mr  Dickson,  by  the  Assembly,  1643,  to  prepare 
a  Directory  for  Public  Worship.  Indeed,  when  any 
thing  of  importance  in  the  way  of  writing  was  required, 
Mr  Calderwood  was  almost  always  employed  ;  because, 
as  Baillie  observes,  he  was  their  "  best  penman."  He 
continued  to  take  an  active  part  in  ecclesiastical  affaits 
during  the  remainder  of  his  life,  regularly  attending  the 
meetings  of  Assembly,  expressing  his  sentiments  on  the 
various  subjects  which  came  before  them,  and  frctjucntly 
giving  offence  by  what  was  deemed  a  "  rude  and  humor- 
ous opposition."  He  seems  to  have  been  particularly 
anxious  to  guard  the  church  against  the  Independent 
system,  to  which  he  thought  he  observed  an  evident  ten- 
dency in  the  principles  and  conduct  of  many  of  his  breth- 
ren. It  was  this  which  made  him  cry  out  so  vehemently 
against  sectaries  and  prayer-meetings ;  and  the  same 
anxiety  it  is  evident,  induced  him  to  find  fault,  in  1645, 
with  the  Westminster  Assembly,  for  asserting  the  divine 
right  of  kirk-scssions,  and  thereby  conferring  on  tlio 
congregational  eldership  the  power  which  properly  be- 
longed to  ])resbylerics ;  and  also  to  insist,  in  the  as- 
sembly 1649,  that,  according  to  the  second  Book  of  Dis- 
cipline, "  the  election  of  ministers  should  be  given  to  the 
presbytery,  with  power  to  the  major  part  of  the  jieoplc 
to  dissent,  upon  reasons  to  he  judged  of  by  the  presby- 
tery "  This  proposal,  which  appears  to  contradict  his 
doctrine  in  the  Altare  Dawascenum,  was  rejected  by  the 
assembly  ;  and  an  act  of  a  diflcrent  description  passed  in 
spite  of  all  his  reasoning.  On  this  occasion,  he  intro- 
duced the  pvacticc,  since  become  common,  of  dissenting 
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from  tlic  decision  of  the  assembly,  and  rcriuiiing  llic  dis- 
sent to  l)c  icgistcrcd. 

Mi-Culdcrwood  did  not  lon(^  survive  iliis.  Wiicn  the 
English  aiiuy  were  in  Lothian,  he  went  to  Jedhuri,'h 
(1651),  whcrchc  was  taken  ill,  ami  died  at  tiie  ajjeof  76. 
He  was  a  man  of  un(iueslional)le  piety  and  learning.  His 
writings  aflbid  evidence  of  both  ;  and  our  Presbyterian 
church  is  mucli  indebted  to  him  for  the  zeal  and  ability 
with  which  he  defended  her  in  the  hour  of  danger.  His 
Latin,  though  not  elegant,  is  tolerably  correct ;  and  some 
of  liis  English  compositions  arc  e((ual,  if  not  superior,  to 
any  of  the  times  in  which  he  wrote.  Cahlerwood's  True 
Histonj  of  the  Church  of  Scollaml  ;  Spoliswood's  History 
of  Do.;  lia'iUic'ti  I.rtlivs  and  Jouriiaix  ;  Biugra/ihia  Sco- 
tkana  ;  and  Uii/iub/iMhfcl  ATSS.  in  the  possession  of  the 
Rev.  Mr  M'Crie,  Edinburgh,     (t) 

GALEA,  a  genus  of  plants  of  the  class  Syngcnesiif, 
and  order  Polygamia  X(|ualis.     See  Botany,  p.  288. 

CALEAN  A,  a  genus  of  plants  of  the  class  (iynandria, 
and  order  Monandria.  Sec  lio  rAN  v,  p.  >  1  -3 ;  and  Brown's 
Prodromu.1  Plant.  JVov.  Holland,  >JXc.  p.  329. 

C  ALECTOSL\,  a  genus  of  plants  of  the  class  Hex- 
andria,  and  order  Monogynia.  See  Botany,  p.  190  ;  and 
Brown's  Prodromua  Plant.  JVox/.  Holland,  isfc.  p.  263. 

CALEDONIA,  in  ancient  geography,  a  famous  coun- 
try situated  in  North  Britain.  Its  precise  limits  arc  not 
known,  though  antiquaries  arc  fond  of  extending  the  ap- 
pellation to  the  whole  of  modem  Scotland.  Henry,  Chal- 
mers, and  many  more,  gravely  inform  us,  that  Agricola 
entered  Caledonia  by  Carlisle  and  Anandiile,  without  in- 
forming us  upon  what  authority  they  so  denominate  the 
southern  districts.  We  know  from  Xiphilin,  that,  in  the 
3d  century,  the  Maeats:  and  Caledonians  were  the  two 
most  powerful  nations  of  Britain  ;  and  that  of  the  two, 
the  Caledonians  occupied  the  more  northern  situation, 
while  the  other  bordered  on  the  Roman  province  ;  both  of 
them,  however,  occupying  barren  mountains  and  savage 
plains.  Ptolemy,  in  the  second  century,  places  the  Cale- 
donians in  the  most  mountainous  district  of  Scotland, 
making  them  to  extend  from  the  Lelamonius  Sinus,  sup- 
posed to  be  Lochfine,  as  far  as  the  Muri-ay  frith  ;  thus 
assigning  them  all  that  central  country  composed  of  the 
higher  districts  in  the  counties  of  Perth,  Angus,  Moray, 
Inverness,  and  Argyle.  The  information  of  Ptolemy 
.seems  to  have  been  collected  with  great  care,  as  he  eiiu- 
incratcs  the  smaller  nations  by  whom  Caledonia  was  on 
all  sides  surrounded,  together  with  the  towns,  rivers,  and 
promontories  of  tl-.e  country.  With  both  these  auth.ori- 
ties,  Tacitus,  in  the  first  century,  by  far  the  best  inform- 
ed of  all  the  writers  who  have  taken  notice  of  the  Cale- 
donians, perfectly  coincides  in  placing  tliat  most  renown- 
ed nation  considerably  to  the  north  of  the  Forth  and 
i'lydc.  A  bare  inspection  of  this  author's  journal  of  his 
tathcr-in-law's  campaigns,  will  make  it  i)crfectly  evident, 
that  the  Romans  had  conquered  all  the  nations  to  the 
south  of  the  two  great  aestuaries  ;  that  they  had  crossed 
that  of  the  Clyde,  and  conquered  several  tribes  of  Dum- 
bartonshire and  Cowal ;  that  they  had  crossed  the  Forth, 
advanced  far  into  Fife,  nay  probably  had  reached  the  Tay, 
before  they  had  so  inuch  as  seen  the  Caledonians.  It  was 
only  in  the  seventh  campaign  of  Agricola,  and  the  fourth 
after  that  general  had  entered  the  supposed  Caledonia  of 
the  antiquaries,  that  he  first  came  in  contact  with  these 
terrible  motintaineers,  when  they  surprised  and  nearly 
destroyed  tlie  ninth  legion.  This  conflict  took  place  be- 
yond the  Forth,  and  several  days  march  a&cr  leaving 


Agricola's  line  of  forts;  and  yet  it  was  on  this  orcabion 
that  the  Roman  soldiers,  now  recovered  from  their  terror 
of  the  so  much  vaunted  Caledoiiian  arms,  and  Hushed 
with  their  success  in  this  first  encounter,  for  the  first  tim<; 
demanded,  "  pcnetrandam  Caledoniam,"  to  be  conducted 
into  Caledonia  itself.  The  highest  authorities,  therefore, 
historical  and  geographical,  and  the  only  authorities  that 
can  be  attended  to,  because  formally  treating  of  the  sub- 
ject, concur  in  restricting  the  limits  of  Caledonia  to  the 
fastnesses  of  the  mountains.  It  is  no  doubt  convenient, 
for  particular  theories,  that  twenty-one  nations  should  be 
palmed  upon  us  under  the  same  general  name,  and  Uiat 
a  disposition  should  thus  be  produced  in  the  mind  to 
consider  them  all  as  of  the  same  family  ;  but  that  writer 
must  be  pitifully  addicted  to  system  that  would  oppose, 
to  the  direct  authorities  now  cited,  the  vague  epithet  of  a 
poet,  or  the  casual  expression  of  a  declaiming  rhetori- 
cian. 

It  is  remarkable,  that  Ta:citus,  in  his  Life  of  Agricola, 
uniformly  mentions  this  nation  by  the  general  name  of 
"  Britanni,"  and  of  "  the  tribes  inhabiting  Caledonia," 
but  never  calls  them  Caledonians.  Subseciucnt  authors 
give  them  the  appellation  of  Caledonii  and  Caledoncs. 
According  to  Cambden,  the  irame  Caledonia  is  derived 
from  the  Welsh /i-a/e(/,  denoting  hard,  rough,  uncivilized. 
Buchanan  traces  it  to  the  word  caldcn,  or  hazel,  whicii 
gave  its  name  to  Duncalden  or  Dunkeld,  whence  the 
country  might  have  received  its  denomination.  Mr  Chal- 
mers, in  his  late  interesting  work,  deduces  it  from  the. 
British  Celyddon,  woody,  mountainous,  wild.  For  our 
own  part,  after  all  the  etymologies  which  wc  have  seen, 
we  are  disposed  to  think  that  none  is  so  consistent,  either 
with  the  soimd  or  with  the  sense,  as  that  which  compre- 
hends the  name  by  which  the  inhabitants  of  Caledonia 
call  themselves  to  this  day.  The  word  Gael,  as  every 
one  knows,  is  merely  a  modern  and  vulgar  contraction 
forGaidheil,  Guydheil,  or  Gatheil,  in  all  which  forms  it 
occurs.  In  a  most  ancient  fraginent,  preserved  by  Innes, 
the  Scots  arc  called  Gadeli.  The  Irish  still  call  the 
Highlanders,  Guydheil,  and  the  Welch  give  them  the 
name  of  Gwyddil,  a  term  which  the  same  people  applied 
tcthe  Picts  of  old,  calling  them  Gwyddil  Phicthi.  Gadct- 
doine,  or  Gael-men,  therefore,  is  as  nearly  represented 
by  Caledonii,  as  could  be  expected  from  Roman  pronun- 
ciation. According  to  Mr  Chalmers  himself,  the  name 
Gwyddil  has  always  been  applied  by  the  British  to  the 
inhabitants  of  mountains  ;  and  is  synonymous  with  his 
o\\n  Celyddoniaedd. 

The  fame  of  the  Caledonians  had  reached  Rome  long 
before  the  arrival  of  Agricola  in  this  island,  though  that 
general  was  the  first  who  actixdiy  came  iii  contact  with 
them.  After  having,  in  the  preceding  campaigns,  con- 
quered the  country  south  of  the  Forth  and  Clyde,  secured 
his  conquests  by  establishing  a  line  of  forts  between  these 
two  rivers,  and  conquered  several  nations  till  then  un- 
known, on  the  northern  shores  of  the  western  sstuary, 
Agricola,  in  hb  sixth  campaign,  resolved  to  invade  the 
"  powerful  states,"  as  Tacitus  calls  them,  "  beyond  the 
Forth."  This  cxiiedition  was  conducted  both  by  land 
and  sea,  the  army  marching  along  the  coast,  and  the  fleet, 
by  way  of  precaution,  attending  them.  Having  proceed- 
ed in  this  order  foi-  many  days,  along  the  shores  of  Fife. 
engaging  in  frequent  actions  with  the  natives,  and  con- 
quering the  country,  they  seem  to  have  established  theiu- 
sclves  in  these  quarters  for  the  winter ;  for  we  may 
gather  from  Agricola's  speech,  that  tlie  action  ci  the 
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iiinth  legion  happened  the  summer  preceding  the  great 
battle,  which  \\"as  on  the  eighth  jear  of  Agricola's  wars 
in  the  island. 

Whilst  the  Romans  were  thus  engaged  in  the  conquest 
of  Fife,  Stirling,  and  the  lowlands  of  Perth  and  Angus, 
distracting  the  attention  of  the  natives  by  the  manoeuvres 
of  their  fleet  along  the  coast ;  the  tribes  of  Caledonia 
took  the  alarm,  entered  into  a  formidable  confederacy, 
and  were  reported  to  be  actually  on  their  march  from  the 
westward  to  attack  the  line  of  forts  in  the  rear  of  the  Ro- 
mans. The  tribes  inhabiting  Caledonia,  says  Tacitus, 
rising  in  arms  with  a  vast  preparation,  increased  by  fame, 
uli  7nos  est  de  igTiotis,  as  is  the  case  concerning  unknown 
nations,  being  reported  to  have  attacked  the  forts,  in- 
spired the  greatest  terror  as  having  commenced  offensive 
operations.  Many  of  the  Romans  were  accordingly  now 
for  returning  to  this  side  the  Frith  of  Forth,  regrediendum 
citra  Bodotriam,  lest  they  should  be  disgracefully  driven 
back  by  this  new  enemy.  But  Agricola,  no  ways  intimi- 
dated, dividing  his  army  into  three  divisions,  marched 
during  the  se\enth  campaign  across  the  country,  from  the 
eastern  coast,  to  prevent  their  attempts  upon  his  fortifi- 
cations on  the  isthmus.  The  Caledonians  perceiving  they 
could  not  cut  him  off  from  his  lines,  suddenly  changed 
their  plan,  and  falling  unexpectedly  with  their  whole 
force  upon  the  ninth  legion,  in  the  night  time,  nearly 
overwhelmed  it.  They  were  already  within  the  camp  ; 
but  Agricola,  informedof  their  route,  had  previously  dis- 
patched the  swiftest  part  of  his  troops,  horse  and  foot,  to 
harass  their  rear.  In  the  mean  time,  he  himself  proceed- 
ed by  forced  marches  to  the  relief  of  the  legion,  and  the 
Roman  standards  appearing  at  the  break  of  day,  and  the 
Britons  being  attacked  in  front  and  rear,  a  dreadful  con- 
flict ensued  in  the  gates  of  the  camp.  The  Caledonians 
were  thus  compelled  to  relinquish  their  prey,  and  made 
the  best  of  their  way  into  the  fens  and  fastnesses.  Those 
of  the  Romans  who  were  formerly  terrified  at  the  ap- 
proach of  these  forsnidable  and  new  antagonists,  and 
■wished  to  retreat,  were  now  so  elated  by  this  victory, 
that  flying  into  the  opposite  extreme,  they  were  for 
penetrating  directly  into  Caledonia.  We  are  not  inform- 
ed what  wci-e  the  further  achievements  of  Agricola  this 
summer,  nor  where  he  quartered  his  troops  during  the 
winter.  His  next  appearance  in  the  field,  was  in  the  fol- 
lowing year,  towards  the  end  of  summer,  when  the  great 
battle  of  the  Grampians  took  place,  being  the  eighth  year 
since  his  arrival  in  Britain,  and  the  85th  of  the  Christian 
?era. 

The  Caledonians,  no  ways  disheartened  by  their  late 
failure,  had  spent  the  remainder  of  that  season  in  pre- 
paring for  the  succeeding  campaign,  by  providing  places 
of  retreat  for  their  wives  and  children  in  case  of  an  inva- 
sion, arming  and  organizing  their  youth,  forming  allian- 
ces which  they  ratified  with  religious  rites,  and  holding 
consultations  and  councils,  in  which  they  mutually  exas- 
perated each  others  minds  against  the  common  enemy  ; 
and  having  arranged  these  matters,  they  separated  for 
the  winter.  Wlien  Agricola  took  the  field,  he  at  the  same 
time  sent  his  fleet  along  the  coast,  which,  by  making 
frequent  <lescents  and  predatory  excursions  into  the  coun- 
try, might  distract  the  attention  of  the  confederates. 
These,  however,  were  not  deficient  either  in  zeal  or 
conduct.  Mustering  probably  the  whole  of  their  forces, 
to  the  amount  of  3(),00()  combatants,  they  awaited  to- 
wards the  end  of  autumn,  the  attack  of  Agricoia  at  the 
foot  of  the  Grampian  mountains.  This  army  consisted 
of  the  flower  of  their  youth,  and  of  men  inured  to  wai', 


commanded  by  their  greatest  chiefs,  each  bearing  his 
trophies  and  his  badges  of  honour.  Among  these  Gal- 
gacus,  as  being  pre-eminent  in  valour  and  lineage,  held 
the  chief  rank,  and  acted  as  commander.  The  Caledo- 
nians were  drawn  up  on  the  face  of  a  hill,  one  line  rising 
above  another  from  the  plain,  thus  making  a  magnificent 
as  well  as  terrible  display  of  power  to  their  enemies. 
The  level  grounds  in  front  were  scoured  by  their  cavalry, 
intermixed  with  armed  chariots.  The  Romans,  on  their 
side,  were  drawn  up  with  consummate  skill  ;  8,000  foot 
auxiliaries  composed  the  main  battle ;  3,000  cavalry 
protected  the  wings  ;  while  the  legionaries,  probably 
consisting  of  as  many  more  troops,  were  stationed  in  the 
rear — a  bulwark,  says  Tacitus,  in  case  of  a  repulse,  an 
honour  to  the  leader  should  he  be  able  to  render  unne- 
cessary the  effusion  of  Roman  blood.  After  an  energetic 
speech  from  each  of  the  generals  to  their  respective 
armies,  the  light  troops,  on  both  sides,  began  the  battle 
by  a  general  discharge  of  their  javelins.  The  Caledo- 
nians, while  at  a  distance,  displayed  much  address  iji 
avoiding  and  parrying  these  with  their  small  bucklers  and 
huge  swords,  while  they  at  the  same  time  overwhelmed 
their  antagonists  with  showers  of  darts  ;  but  they  could 
not  withstand  the  close  onset  of  some  German  heavy 
armed  foot,  who  drove  them  up  the  hill  sword  in  hand. 
The  other  cohorts,  following  the  example  of  these  Ger- 
mans, fell  upon  the  whole  front  of  the  Caledonians,  and 
threw  their  horse,  infantry,  and  chaiiots,  into  inextrica- 
ble confusion,  and  a  terrible  slaughter  ensued.  In  the 
mean  time,  however,  the  Caledonians  on  the  higher 
grounds  made  a  stout  effort  to  turn  the  enemy,  and  at- 
tack them  on  the  flanks  and  rear ;  but  the  Roman  ca- 
valry observing  this  movement,  attacked  these  insulated 
bodies  on  all  sides,  and  put  them  to  the  rout.  Though 
the  day  was  now  irrecoverably  lost,  and  the  Caledonians 
retreated  in  all  directions,  yet  the  fight  was  kept  up  with 
great  obstinacy,  and  the  foremost  of  the  Romans  paid 
dear  for  their  temerity.  In  this  great  battle,  so  honoura- 
ble to  the  valour  of  our  ancestors,  10,000  of  the  Caledo- 
nians, by  the  Roman  accounts,  remained  upon  the  field, 
while  the  enemy  are  said  to  have  lost  but  350  men  ;  a  re- 
turn in  which  it  is  probable  the  legionaries  only  arc  in- 
cluded. 

The  Caledonians  had  committed  a  great  error  in  giv- 
ing Agricola  battle  at  that  late  season  of  the  year,  when 
they  might  easily  have  starved  him  out  of  their  country  ; 
but  this  might  proceed  from  their  not  being  aware  of  the 
discipline  of  the  Romans.  Though  unfortunate  in  this 
trial  of  their  strength,  Ihcy  did  not,  however,  tamely 
yield  to  their  conquerors.  Immediately  after  their  de- 
feat, they  adopted  the  politic  measmr.  of  laying  waste 
their  country,  and  burning  their  houses  and  effects,  to 
deprive  the  Romans  of  all  means  of  subsistence.  It  is 
even  added,  that  they  put  to  death  those  of  their  wives 
and  children  whom  they  could  not  carry  away,  to  pre- 
vent their  falling  into  the  enemy's  hands.  The  probabi- 
lity is  that  Roman  vanity  has  greatly  exaggerated  the 
loss  of  the  Caledonians.  One  thing,  however,  is  certain, 
that  Agricola  retreated  immediately  after  the  battle, 
owing,  according  to  Tacitus,  to  the  lateness  of  the  sea- 
son, but  more  probably  to  the  danger  of  wintering  among 
tlicse  hostile  and  high  spirited  tribes.  Agricola  with- 
drew his  army  by  slow  marches,  intending  by  that  means 
to  display  to  the  new  nations  the  severe  loss  sustained 
by  the  Calo<ionians,  as  not  being  in  a  condition  to  molest 
his  retreat;  and,  having  exacted  hostages  of  the  Horcsti, 
supposed  to  be  the  inhabitants  of  Fife,  he  sent  his  army 
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into  wiiiUr  ([uaiU  IS,  probaljly  in  tlictliitrirts  to  llic  so\ilh 
of  the  Forlh  and  Clyde.  It  was  duriii)?  tliis  c:iiiipuiii;ii 
Ihut  Ajjricola  ordered  his  Ikxt  to  cirtuninavif^ali;  I  he 
jhhind,  ill  order  to  tcriil'ythe  trihes  of  the  lujith  witli  the 
greatness  of  the  Roman  ijower. 

As  a  proof  tiial  the  Homaiis  had  liitherto  arquircd  hut 
a  momentary  fooling  on  the  frontiers  of  (/.dedonia,  \\c 
have  only  to  consider  the  state  of  things  in  A.  D.  1  Jl,  .J6 
years  after  the  battle  of  the  (irampians,  when  we  hiid 
Iladrian  building  a  wall  between  the  Tyne  and  the  Sol- 
way,  to  restrain  the  incursions  of  the  (Caledonians,  and  of 
their  allies  the  Mxatac,  a  new  denomination  of  people, 
who  seem  to  have  inhabited  the  country  near  Agricola's 
lines.  About  17  years  thereafter,  the  Mjeatx  being  van- 
quished in  several  engagements,  by  Lollius  Urbicus, 
their  country  was  again  occupied  by  the  Romans,  and 
tlie  lines  of  Agricola  were  foriilied  anew,  with  a  ram- 
part and  ditch.  This  defence,  thenceforward  called  the 
wall  of  Antoninus,  because  built  in  his  reign,  was  intend- 
ed as  the  boundary  of  the  empire  ;  but  the  Caledonians 
in  180  broke  through  it,  and  being  joined  by  the  Msatae, 
carried  lire  and  sword  into  the  Roman  province.  We 
find  the  same  confederates  again  in  19H  pursuing  the 
same  career  ofra))ine  and  desolation;  when  Lupus,  the 
general  of  Severus,  not  being  able  to  make  head  against 
them,  had  recourse  to  the  dangerous  e.xpedient  of  bribing 
them  to  return,  and  ransoming  their  prisoners.  This,  as 
might  be  expected,  was  but  a  temporary  remedy.  The 
Caledonians  renewed  their  ravages  with  more  fury  than 
ever,  so  that  the  presence  of  Severus  himself  became 
necessary.  His  arrival,  in  A.  D.  207,  with  a  powerful 
force,  so  alarmed  the  confederates,  that  they  sent  ambas- 
sadors to  the  emperor  to  propose  an  accommodation ; 
but  their  oflers  were  rejected.  Severus,  with  an  im- 
mense army,  took  the  field  in  person,  resolving  to  pene- 
trate to  the  furthest  extremity  of  the  island,  and  put  an 
cB'ectual  period  to  the  power  of  the  Caledonians.  Our 
ancestors,  taught  by  their  former  experience,  adopted  on 
this  occasion  a  mode  of  defence  peculiarly  suitable  to 
their  circumstances,  and  allowed  tnc  enemy  to  waste  his 
strength  in  contending  with  the  natural  difliculties  of  the 
country.  Severus,  we  are  told,  employed  in  this  expe- 
dition a  great  part  of  his  troops  in  cutting  down  the 
forests  and  draining  the  marshes,  in  which  the  natives 
suddenly  disappeared  when  pursued  by  the  Romans,  and 
in  constructing  roads  and  bridges  for  the  conveyance  of 
supplies ;  the  remainder  of  his  forces  he  employed  in 
protecting  the  workmen  from  the  incessant  attacks  of  the 
Caledonian  skirmishers.  These  never  appeared  in  a 
body,  but  contented  themselves  with  hanging  on  his  line 
of  march,  and  intercepting  his  supplies,  and  with  desul- 
tory attacks  and  ambuscades,  by  which  the  enemy  suf- 
fered excessively.  The  emperor  lost  in  this  expedition 
no  fewer  than  r)0,000  men,  without  a  single  battle,  and 
even  without  having  seen  the  enemy  in  a  body.  Severus, 
however,  by  the  most  incredible  perseverance,  at  last  pe- 
netrated into  the  heart  of  the  country,  wliich  probably 
had  never  till  then  seen  a  foreign  enemy  ;  and  compelling 
the  Caledonians  to  lay  down  their  arms,  deprived  them 
and  the  Majatse  of  a  ])art  of  their  territory.  The  dear 
bought  success  of  this  expedition  was  unquestionably 
not  adequate  to  the  original  intention  of  Severus,  for 
Upon  withdrawing  his  army  to  the  south,  we  find  him 
employing  his  ti-oops,  for  the  space  of  two  years,  in  con- 
structing his  famous  wall ;  a  pretty  strong  symptom  of 
that  independence  still  maintained  by  the  Caledonians  ! 
An  additional  confirmation  of  their  remaining  vigour  is 


furnished  by  another  war,  A.  D.  Jlo,  v.mn  ine  Mxatx 
and  Caledonians,  two  yearn  after  the  last  pa<  ificalioii, 
availing  themselves  of  the  dill'iculties  of  .Severus,  made  a 
formidable  alleinpt  to  wrest  the  ceded  territory  from  his 
grasp.  'I'he  old  emperor,  who  was  at  York  upon  th' 
arrival  of  this  iiilelligence,  gave  orders  for  the  utter  ex- 
lermiiiation  of  the  barbarians,  without  sparing  the  veiy 
infants  in  their  inrjihers  wombs.  His  death,  however, 
prevented  the  execution  of  this  cruel  dctcrniination,  and 
Caracallu,  anxious  to  quit  Urilain,  concluded  a  peace 
will)  the  devoletl  nations.  All'  r  this  period  little  more 
is  heard  of  the  Caled(;uians  ;  their  name,  in  the  pages  of 
the  Greek  and  Roman  writers,  falls  gradually  into  dis- 
use ;  and  the  population  of  their  country,  during  the  third 
century,  begins  to  be  known  under  the  two  celebrated 
denominations  of  Scots  and  Picts. 

The  Caledonians,  according  to  the  account  of  Tacitus, 
resembled  the  Germans  in  their  large  limbs,  red  hair, 
and  blue  eyes,  diflering  remarkably  in  all  these  respects 
from  the  Silurcs,or  inhabitants  of  Wales,  who  were  of  a 
darker  complexion.  They  are  represented  by  the  wri- 
ters of  the  second  and  third  centuries,  as  having  neither 
walls,  towns,  nor  cultivated  lands  ;  subsisting  by  pastu- 
rage, hunting,  and  rapine,  and  on  the  wild  fiuits  of  their 
barren  country.  Hardy  beyond  belief,  they  arc  said  to 
have  gone  naked,  at  least  in  battle,  plunging,  when  pur- 
sued, up  to  the  neck  into  their  morasses,  where  they 
continued  for  several  days  without  lasting  food.  In  win- 
ter especially,  and  perhaps  on  all  ordinary  occasions,  they 
must  have  used,  like  the  southern  IJritons  of  Caesar,  the 
skins  of  beasts  to  protect  them  from  the  cold.  They  had 
a  custom,  in  common  with  all  the  other  natives  of  the 
island,  of  staining  their  bodies  of  a  blue  colour.  This 
was  done,  at  least  in  after  times,  with  some  degree  of  art, 
as  the  skin  was  punctured  with  a  sharp  instrument,  and 
the  colouring  matter  rubbed  into  it,  so  as  to  exhibit  per- 
manent lines  and  figures,  in  the  manner  of  some  of  the 
Soutli  Sea  islanders.  The  arms  of  the  Caledonians  were, 
a  very  long  pointless  sword,  a  small  buckler  or  target, 
a  short  spear,  having  a  knob  of  metal  on  one  end,  and  a 
dagger.  As  far  as  we  have  read  on  the  subject,  they  are 
not  remarked  as  using  bows  and  arrows.  The  covinus, 
or  war  chariot,  used  by  the  Caledonians,  was  probably 
armed  with  scythes  and  hooks,  to  cut  down  the  i-anks  of 
the  enemy.  Upon  the  whole,  the  military  apparatus  of 
the  Caledonians  evinces  a  greater  profitiency  in  the  arts, 
than  the  writers  of  that  period  allow  them.  Their  hor- 
ses were  small,  but  extremely  active  ;  and  their  infantry 
famous  for  their  ([uick  movements.  The  bravery  and 
unsubdued  spirit  of  our  ancestors,  whom  the  Romans 
could  never  bend  to  their  yoke,  and  who,  on  that  account, 
form  a  splendid  contrast  to  the  other  nations  of  the 
world,  are  such  as  to  give  us  just  reason  to  glory  in 
being  their  descendants,  all  bai-barous  and  uncultivated 
as  they  were.  Their  manners  seem  to  have  been  much 
of  the  same  description  as  those  of  the  southern  Britons, 
before  their  subjugation  by  the  Romans.  Cxsar  says  of 
these,  that  every  ten  or  twelve  men  had  their  wives  in 
common,  and  that  the  children  were  accounted  to  belong 
to  him  who  had  fii-st  married  the  mother.  Nearly  the 
same  thing  is  said  of  the  Caledonians,  only  tiiat  in  this 
case  the  children  were  brought  up  by  tlie  community, 
as  being  claimed  by  no  particular  man  as  their  father.  It 
has  been  ignorantly  asserted,  that  the  Caledonians  had  no 
houses,  because  they  had  no  walls  nor  lowns  :  Tacitus 
expressly  tells  us,  that  after  the  great  battle,  tl^ey  set  fire 
to  their  houses.     We  suspect  that  if  there  exist  any  of 
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those  circular  fortifications,  called  by  Mr  Chalmers  Pict- 
ish  forts,  within  the  proper  limits  of  Caledonia,  they  must 
be  accounted  the  work  of  a  later  period.*  Both  Dio  and 
Herodian,  as  well  as  Tacitus,  allow  that  Caledonia  was 
inhabited  by  several  distinct  tribes.  Of  the  Caledonian 
government,  wc  know  nothing  more  than  that  it  was  de- 
mocratic, being  probably  a  sort  of  federal  union.  Gal- 
gacus  does  not  appear  to  have  been  a  king  ;  but  merely 
a  chief  selected  from  many  others,  for  his  birth  and  ta- 
lents, to  conduct  the  opeiations  of  the  campaign,     (k) 

CALEDONIA,  (New),  an  island  in  tlie  South  Sea, 
and,  after  New  Holland  and  New  Zealand,  the  most  con- 
siderable that  has  yet  been  discovered  in  it.  This  island 
■was  first  seen  by  Captain  Cook  in  1772.  His  survey  of  it 
extended  no  farther  than  to  its  north-eastern  parts. 
Twenty  years  afterwards,  it  was  visited  by  M.  D'Entrc- 
casteaux,  during  his  voyage  in  search  of  La  Peyrouse, 
when  a  more  extended  observation  was  directed  both  to 
its  coasts  and  to  the  interior.  According  to  the  account 
of  the  fornier  of  these  navigators,  it  is  situated  between 
19^  37' and  22°  30'  Lat.  S.,  and  lfi3°  37'  and  167°  14'  E. 
Long.  The  position  assigned  to  it  by  the  latter  is  for  the 
southern  extremity,  Latl  22°  31' S. 'Long.  164°  30'  E. ; 
for  the  northern,  Lat.  19°  58'  S.  and  Long.  161*  10' E. 
Its  length  from  S.  E.  to  N.  W.  may  be  estimated  at 
about  90  leagues  ;  its  greatest  breadth  does  not  exceed 
10  leagues.  The  coast  of  this  island  is  extremely  bold, 
and  difficult  of  access.  Independently  of  the  obstacle  to 
an  easy  landing  upon  it,  arising  from  the  height  and 
steepness  of  its  own  mountains,  which,  in  some  direc- 
tions, extend  even  to  the  water's  edge,  it  is  on  almost  all 
sides  environed  with  numerous  rocks,  islets,  shoals,  and 
sand-banks,  which  either  form  a  continued  chain,  passing 
in  the  line  of  the  shore,  often  at  a  considerable  distance, 
and  shutting  it  up  completely  from  the  open  sea,  or  as- 
suming the  yet  more  dangerous  aspect  of  numerous  un- 
connected points  shooting  up  irregularly  from  the  sur- 
rounding deep.  A  principal  chain  of  the  connected  rocks 
is  that  which  skirts  the  south-east  coast  of  the  island,  at 
a  distance  fi'om  the  land  generally  of  from  two  to  three 
miles,  still  more  in  some  situations,  and  thence  proceed- 
ing, first  in  a  southerly,  afterwards  in  a  westerly  direr- 
tion,  to  a  distance  from  it  of  20  miles  or  upwards.  To- 
wards the  east  and  ntjrth,  the  islets  and  rocks  appear 
chiefly  in  the  more  dctaclicd  state  just  alluded  to,  form- 
ing as  it  were  so  many  protuberances,  issuing  from  the 
extended  base  of  the  jirincipal  svmim'U  in  the  island.  The 
danger  and  the  difliculty  of  navigation  must  in  those 
parts,  therefore,  be  peculiarly  great,  as  many  of  these 
rocky  points  hardly  rise  above  tlic  level  of  tlic  water  ; 
and  they  seem  to  extend  outwards  to  a  distance  even  be- 
yond sight  of  land.  Tiie  interruptions  to  this  sort  of  irre- 
gular wall,  if  it  may  be  so  called,  sccin  not  to  be  consider- 
able in  any  tjuarter  round  the  whole  compass  of  the 
island  ;  or  if  the  coast  is  any  where  left  open  to  the  sea, 
it  is  yet  probable,  that  the  environing  bulwark  of  rocks  is 
in  such  situations  rather  carried  out  to  a  greater  dis- 
tance, so  as  not  immediately  to  come  into  view,  than  to- 
tally suspended.  Several  of  tiicse  locky  excrescences 
arc  the  production  of  a  species  of  polypi.  Some  of  them 
appear  to  be  of  a  more  permanent  character,  and  of  con- 
siiderable  magnitude.  'I'lie  Isle  of  Pines  derives  its  name 
From  the  abundant  growth  upon  it  of  that  description  of 
trees,  which  may  hereafter  prove  an  important  resource 


for  shipping,  in  a  region  generally  so  deficient  as  this  is 
in  such  produce.  The  water  around  the  coasts  of  this 
island  is  generally  deep,  and,  as  might  be  expected  from 
the  nature  of  the  ground,  abounds  with  fish,  which  the 
native,  safe  within  the  barrier  of  the  surrounding  rocks, 
can  pursue  with  ease  and  success  in  the  slightest  canoe. 
The  variation  of  the  needle,  as  observed  heVe  and  in  the 
immediate  vicinity,  fluctuated  chiefly  between  9  and  10 
degrees  towards  the  east.  The  weather  in  those  parts, 
during  a  course  of  from  three  to  four  months  that  a  re- 
gister was  kept  of  it,  seems  to  have  been  variable,  n\ost 
frequently  moderate  :  The  winds  in  May,  June,  and  July, 
were  chiefly  from  easterly  points  ;  but  in  the  subsequent 
month,  they  were  more  from  the  west.  The  mercury  in 
the  barometer  stood  commonly  from  28  in.  1  line  and 
4-  lOths  to  28  in.  2  lines  and  2-ioths.  The  heat  was  felt 
to  be  excessive,  but  the  degree  indicated  in  Reaumur's 
thermometer  was  never  higher  than  25°  on  shore,  and 
21°  at  sea.  The  tides  were  observed  only  once  a  day, 
when  the  water  rose  in  perpendicular  height  from  four 
to  five  feet. 

The  general  aspect  of  the  island  of  New  Caledonia 
is  mountainous  and  lofty.  A  chain  of  hills  runs  through 
the  whole  extent  of  the  island,  in  the  direction  of  its 
greatest  length,  consisting  of  three  distinct  rows  or 
ridges,  the  breadth  of  which,  taken  together,  is  not  less 
than  20  miles.  These  lines  rise  above  one  another  somC" 
wliat  in  the  form  of  an  amphitheatre,  varying  in  eleva- 
tion from  2000  to  6000  feet  above  the  level  of  the  sea. 
A  detached  mountain  rises  above  all  the  others,  being 
upwards  of  7000  feet  in  height.  The  principal  compo- 
nent parts  of  these  masses,  are  quartz,  mica,  steatite 
more  or  less  hard,  green  schorl,  granite,  specular  iron- 
ore,  &c.  Garnets  are  also  found,  likewise  layers  of  gold, 
serpentine,  hornblende,  and  talc.  This  island  differs 
from  all  the  others  which  have  hitherto  been  discovered 
in  the  South  Sea,  by  being  entirely  destitute  of  volcanic 
productions.  The  soil  upon  the  sides  of  the  hills  is 
principally  a  yellow  clay  ;  but  this  being  commonly  but 
to  a  small  depth,  and  very  much  interrupted  by  deep 
ravines,  rocky  protuberances,  and  other  obstructions, 
they  seem  for  the  most  part  to  be  little  capable  of  culti- 
vation, even  in  their  lower  parts.  Nearer  to  the  summits, 
the  farther  impediment  is  of  course  added,  of  an  unto- 
ward climate,  extremely  cold,  and  subject  to  violent  and 
blasting  winds.  Commonly,  however,  they  are  through- 
out their  wliole  extent  coated  with  coarse  grasses  and 
other  plants,  and  here  and  there  trees  and  shrubs.  Trees 
rising,  in  particular,  from  the  bottoms  of  the  gullies,  by 
which  the  hills  are  every  where  furrowed,  agreeably 
relieve  the  eye  amidst  the  general  aspect  of  barrenness, 
which  otherwise  prevails.  Some  of  the  mountains  are 
even  covered  with  trees  to  their  very  tops ;  and,  in  ge- 
neral, those  elevated  lands  are  the  copious  source  of 
numerous  streams,  which,  gliding  in  all  directions,  and 
with  every  variety  of  appearance  over  the  face  of  the 
hills,  at  once  beautify  and  gladden  the  entire  landscape, 
and  hasten  to  convey  to  the  subjacent  plains,  health,  fer- 
tility, and  tlie  means  of  improvement.  The  comparative- 
ly low-lying  groiuids,  not  only  for  the  most  part  prevail 
over  the  whole  extent  of  the  sea-coast,  but  stretch,  in 
particular  directions,  to  a  great  distance  between  the 
liills.  The  common  soil  of  these  plains  is  a  sandy  black 
mould.     The  mode  of  recruiting  the   strength  of  this 


•  It  \»  Indeed  remarkafelc,  that  tlic  Rom-in  and  Greek  writers  make  no  mention  whatever  of  sieges  in  the  campaigns  of  Agricolaand 
•levcrus  in  this  country  ;  so  tliat  the  forts  in  ijuestion,  iC  they  then  really  csisted,  sccni  to  have  been  totally  useless  as  strongholds. 
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land,  by  the  application  of  manures,  seems  to   be   iin- 
kiiown  ;  buttlic  slower  means  ol' mclioraliori,  wliich  con- 
sists ill  allowiii)j;  portions  ol' it  that  have  been  exhausted 
to  remain   for  a  lime  in  a  faihiw  slate,  is  universally 
practised,  and  the  ashes  obtained   afterwards,  in   conse- 
quence of  burning  the  grass,  which  had  thus   been  suf- 
fered to  over-run  the  surface,  may  so  far  have  the  same 
efl'ects,  whicli  in  other  countries  are  aimed  at  by  the  in- 
troduction of  sucli  foreign  substances.     TIjc  cultivation, 
in  general,  is  conducted  iiere   with   industry,  and  at  the 
same  time  with  considerable  skill.     As  is  usual  in  Chi- 
na, and  in  llie  higher  parts  of  Asia   Minor,  soil,  whicli 
otherwise  would  not  be  sufficiently  permanent  to  ensure 
a  crop,  is  secured  and  supported  by  means  of  little  walls 
built  under  it,  and  the  fruitfulncss  of  arid   spots  is  in- 
creased by  leading  into  them  streams  of  water.     The 
combination  and  contrast,  which  is  found  in   as  great 
perfection  here  as  in  many  other  parts,  between  the  bold 
and  striking  features  of  nature   and  the  softer  traces  of 
art,  open  a  scene  sufficiently  picturesque;  consisting,  on 
one  hand,  of  the  grand  and  imposing  objects,  both  in  the 
island  itself,  and  scattered  over  the  coast,  which  have 
been    already  enumerated ;    on    the   other,   of   winding 
streams,  agreeable  plantations,  and  straggling  villages. 
The  vegetable  productions  of  New  Caledonia  seem, 
in  general,  to  be  the   same   which   prevail  commonly  in 
similar  latitudes.     Small  clusters  of  fig,  cocoa,  or  other 
trees,  usually  surround  the  difl'ercnt   hamlets,  or  even 
single  houses,  serving  at  once  for  ornament  and  shelter. 
In  one  or   two   instances,   there    were   observed  thick 
forests  of  cocoa  trees  ;  but,  upon  the  whole,  these  seem 
to  be  rather  scarce  in  the  island.     The  same   may  be 
said  of  the  plantain  and  bread-fruit  trees,  particularly  of 
the  latter  ;  of  which,   notwithstanding  the  attention  that 
seemed  lobe  paid  to  them  where  they  occurred,  but  few 
specimens  were  seen,  and  those  apparently  of  an  infe- 
rior quality.     Bananas,   Caribbce  .cabbages,  and   other 
plants  of  the  arum  tribe,  melalcuca  trees,  alourilcs,  and 
various  plants  of  the   proleae  and  bignoniae  families,  are 
mentioned   among   the  productions   tiiat  were  observed 
here,  as  also  some  species  of  hibisci,  acanthi,  casuariiac, 
and  acrosticha.     Tue  commersonia  echinata,  a  tree  that 
is  very  frequent  in  the  Moluccas,  was  noticed  in  the  up- 
per grounds.     There  is  a  species  of  hypoxis  that  grows 
here  spontaneously.     Sugar  canes,  sweet  potatoes,  and 
yams,  also  occur,  together  with  a  species  of  bean  (rfo/j- 
rfios  titberosus,)  the  roots  of  which  are  very  much  in  re- 
quest as  an  article  of  food.     Tncre  were  observed,  more- 
over, some  new  or  peculiar  species,  or  varieties,  as  well 
in  the  vegetable  as  hi  the  animal  kingdoms.     In  the  for- 
mer may  be  distinguished  some  new  species  of  figs,  a 
peculiar  fern,  and  a  jasmine  ;  a  plant  or  two  of  the  as- 
paragi  and  the  loli   families  ;  several  species  of  limodo- 
rum,  of  passiflova,  and  of  cerbera.     In  tiiC  latter  we  re- 
mark some   uncommon  pigeons,  a  beautiful  species  of 
magpie,  with  a  species  of  fish  belonging  to  tlic  genus  tc- 
traodon  of  Linnaeus,  apparently  of  a  poisonous  quality. 
Till  tlie  arrival  of  Captain  Cook  at  this  island,  the  inha- 
bitants appear   to  have    been  altogether   unacquainted 
with  goats,  hogs,  dogs,  or  cats.     The  animals  of  some  of 
those  kinds  which  he  It  ft  in  it  they  pi-obably  devoured  or 
destroyed,  as  no  vestiges  of  them  were  discovered  by 
D'Enirccastcaux's  people  ;  and  the  existence  or  the  pro- 
peitics  of  such  animals  seemed  to  be  as  much  unknown 
to  the   natives  as  if  they  had  never  been  seen  amongst 
them.     Some  poultry  appear  to  be  raised   here  ;    but 
owing,  probablv,  to  the  little  attention  naid  to  them,  they 
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are  but  few  in  number,  and  seemingly  in  a  degenerate 
slate. 

The  inhabitants  of  New  Caledonia  are  a  race  of  peo- 
ple robust,  well  made,  active,  and  of  features  and  an  ex- 
pression of  roiinteiiancc  rather  agreeable.  The  common 
stature,  both  of  men  and  women,  especially  of  the  for- 
mer, is  above  what  we  usually  <li»tinguisli  as  the  middle 
size.  There  were  some  instances  of  ])erson»  not  less 
than  six  feel  four  inches  high.  The  prevalent  colour  is 
somewhat  between  a  copper  colour  and  a  jet  black. 
The  beards  of  the  men,  and  the  hair  in  both  sexes,  if. 
usually  strong,  coarse,  and  very  much  frizzled.  The 
practice  prevails  of  pulling  out  the  beard  by  the  roots, 
though  in  some  cases  also  it  is  allowed  to  grow  long. 
The  hair  is  worn  in  many  different  ways,  sometime!> 
tied  up  to  the  crown  of  the  heatl,  sometimes  clubbed  at 
the  sides,  sometimes  cropped  short,  and  sometimes  the 
appearance  of  long  hair  is  acquired  by  means  of  two  oi 
three  artificial  tresses,  made  commonly  with  the  leaves 
of  some  plant  of  the  grass  kind,  and  covered  with  the 
hair  of  the  vampyrc  bat.  A  kind  of  combs  is  in  general 
use,  consisting  of  several  sticks  of  hard  w  ood  joined  to- 
gether, of  about  the  thickness  of  knitting  needles,  and 
from  seven  to  ten  inches  in  length.  For  the  grcatei 
convenience,  these  are  commonly  worn  in  the  hair. 
Both  the  hair  and  the  beard  arc  genei-ally  of  a  deep  black 
colour. 

The  men  of  this  island  wear  little  or  no  clothing.  A 
kind  of  garments  made  of  coarse  matting  was  observed 
among  them,  but  these  they  seldom  used.  Their  ordi- 
nary dress  consisted  merely  of  a  piece  of  stuff"  manufac- 
tured from  bark,  or  of  the  large  leaf  of  a  tree  suspend- 
ed from  the  neck,  and  wi-apt  round  the  middle  of  the 
body.  The  dress  of  the  women  is  a  short  petticoat,  or 
fringe,  formed  by  putting  together  filaments  of  the  plan- 
tain tree  to  the  thickness  of  six  or  eight  inches,  and  noi 
much  more  in  length,  which  are  connected  amongst 
themselves,  and  fastened  about  the  waist  by  means  of  a 
long  string.  Both  in  this  article  of  dress,  and  in  other 
respects,  a  good  deal  of  attention  is  paid  to  ornamenl. 
With  this  view,  the  skin  is  dyed  or  punctured,  the  eai-s 
are  perforated,  and  much  finery  is  brought  into  use,  con- 
sisting of  ear-rings,  necklaces,  amulets,  bracelets  made 
of  shells,  stones,  or  otiier  precious  or  esteemed  sub- 
stances. A  piece  of  dress  which  seems  to  be  most 
valued  among  the  men,  is  a  kind  of  concave  cylindri- 
cal black  cap,  made  of  strong  paper,  which  was  sup- 
posed to  be  reserved  exclusively  for  the  chiefs  and 
warriors. 

The  houses  or  huts  raised  by  this  people  arc  of  a 
circular  construction,  somewhat  in  the  form  of  a  bee- 
hive. The  framing  is  of  small  spars,  reeds,  or  such  like 
materials.  The  lower  part  of  the  huts  is  erected  per- 
pendicularly, to  the  height  of  three,  four,  or  five  feeu 
when  the  roof  tapers  ofl'  in  a  pretty  regular  cone,  and 
is  terminated  by  the  upper  end  of  a  post  fixed  in  the 
centre  of  the  floor ;  the  whole  being  covered,  to  the 
thickness  of  two  or  three  inches,  with  a  thatch  made  of 
coarse  long  grass.  Some  of  these  houses  are  surround- 
ed by  palisades,  equal  in  height  to  their  side-walls,  and 
are  decorated  at  top  wiili  carved  work,  or  shells.  The 
entrance  into  them  is  by  an  opening,  which  is  common- 
ly no  more  than  sulTicitnt  to  admit  a  person  stooping. 
In  the  interior,  more  regard  is  had  to  convenience  tl:an 
to  elegance,  or  even  to  neatness.  The  floors  are  laid 
with  dry  grass ;  and  mats  are  spread  for  the  pi  incipaJ 
people  to  sit  or  sleep  on.     Much  use  is  made  of  f.ro  in 
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these  houses,  and  the  only  outlet  for  the  smoke  is  by  the 
door ;  wlience,  being  accustomed  to  an  atmosjjhere  at 
once  gross  and  sultry,  the  inhabitants  are  extremely  sen- 
sible to  the  cold  of  the  open  air. 

The  subsistence  of  the  people  of  New  Caledonia  is 
chiefly  derived  from  roots  and  fish;  and  ahiiost  their 
only  household  utensil  is  a  sort  of  earthen  jar,  in  which 
they  prepare  whatever  part  of  their  food  is  dressed  by 
means  of  fire.  Tliis  mode  of  living  does  not  seem  to 
indicate  a  very  improved  state  of  cultivation,  even  in  those 
parts  of  the  country  which  are  in  this  respect  farthest  ad- 
vanced. But  as  to  the  inhabitants  of  the  mountains, 
they  are  obviously  in  a  condition  of  the  greatest  misery, 
being  without  slielter  from  the  severity  of  their  climate, 
and  in  the  utmost  want  of  all  manner  of  provisions.  It 
is  probably  from  necessity  that  some  here  have  been  led 
to  eat  a  species  of  spiders  which  are  found  in  the  woods, 
nay,  even  to  allay  their  hunger  with  a  liind  of  earth  call- 
ed steatite.  A  certain  enjoyment  seems  to  be  found  by 
jnany  in  chewing  the  bark,  or  other  parts,  of  particular 
plants.  The  common  drink  is  water,  which  appears  to 
be  taken  in  a  manner  strangely  uncouth  and  peculiar. 
The  navigation  of  this  people  is  less  dextrous  than  that 
of  several  of  the  other  islanders  of  the  South  Sea.  The 
sort  of  canoe  which  they  use  seems  to  be  peculiar  to 
themselves,  being  a  double  canoe,  formed  by  the  junc- 
tion, at  the  distance  of  about  three  feet  asunder,  of  two 
distinct  single  ones.  The  mast  is  in  the  middle  space 
betwixt  both;  and  this  clumsy  and  inartificial  vessel  is 
carried  forward  by  means  of  one  or  two  latteen  sails,  ex- 
tended to  a  small  latteen  yard.  A  kind  of  fisliing  nets 
was  occasionally,  though  rarely,  seen  among  the  people 
of  this  island,  made  of  the  filaments  of  the  plantain  tree, 
or  of  some  similar  substance.  Hooks  and  lines  seem 
to  be  unknown  among  them.  Their  chief  method  of 
catching  large  fish  was  by  striking  them  with  darts,  in 
which  pi  actice  they  wei'e  very  dextrous.  It  is  principal- 
ly the  women  that  take  the  shell  fish,  in  quest  of  which 
they  wade  out  a  great  way  into  the  sea,  searching  for 
them  with  pointed  sticks,  which  they  thrust  into  the 
sand. 

The  language  that  is  spoken  in  New  Caledonia  is  in 
some  degree  peculiar,  but  seems  to  be  chiefly  a  com- 
pound formed  from  several  of  the  languages  prevalent 
in  the  different  adjacent  clusters  of  islands.  A  vocabu- 
lary of  this  language  is  annexed  to  the  narrjitive  of 
D'Entrecasteaux's  voyage,  published  by  Labillardiere. 
From  the  circumstance  of  a  name  for  iron  occurring  in 
their  language,  there  appears  reason  to  conclude,  that 
the  metal  is  not  unknown  to  the  inhabitants  of  this 
island.  It  has  not,  however,  been  observed  to  be  in 
frequent  use,  even  for  purposes  for  which  it  might  have 
been  employed  most  beneficially,  in  the  manufacture  of 
warlike  instruments  for  exiiuiple,  or  of  implements  of 
labour.  The  conmion  hatchets  are  made  of  serpent 
stone  ;  notwithstanding  the  hardness  of  which,  they  ef- 
fect their  objects  with  diiriculty,  and  chiefly  through  the 
exertion  of  bodily  strength.  Yet  did  not  implements  of 
iron  seem  to  be  in  much  request  here,  less,  indeed,  than 
in  any  other  of  the  South  Sea  islands. 

The  principal  offensive  Aveapons  of  the  Caledonians 
arc  clubs,  spears,  darts,  and  slings,  which  they  use  with 
'considerable  art,  and  which  arc  made  commonly  with 
much  neatness,  and  even  decorated  often  with  a  profusion 
of  ornaments.  Tlic  materials  of  which  they  are  con- 
structed arc  the  same  that  are  used  for  the  like  purposes 
in  the  neighbouring  islands. 


There  is  a  material  difterence  in  the  accounts  given 
by  the  navigators  who  have  successively  visited  this  island, 
relatively  to  the  character  and  manners  of  the  inhabitants. 
In  the  narrative  which  we  have  of  Captain  Cook's  voy- 
age, they  are  represented  as  a  people  courteous,  friend- 
ly, honest,  and  generally  of  a  mild  and  innocent  dispo- 
sition. In  the  account  given  by  the  French  navigators, 
numerous  instances  are  mentioned  of  their  thievisn  in- 
clinations, of  their  cunning,  and  the  artful  arrangements 
adopted  by  them,  with  a  view  to  the  accomplishment  of 
their  schemes  of  pilfering,  and,  in  some  cases,  of  their 
audacity  and  shamelessness  inefTecting  such  objects,  or 
in  maintaining  and  defending  the  acquisitions  so  obtain- 
ed. From  various  examples  adduced  of  the  actual  fact, 
as  well  as  of  several  circumstances  expressive  of  their 
inclination,  and  of  the  means  employed  to  gratify  it,  nay, 
even  from  the  exhibition  of  the  instrument  appropriate^ 
precisely  to  this  object,  there  seems  reason  to  conclude, 
that  they  have  no  disrelish  for  human  flesh ;  though 
probably  this  appetite  is  not  indulged,  except  with  a  view 
to  an  imaginary  heightening  of  the  revenge  upon  their 
enemies,  which  numerous  appearances  in  dilTcrent  parts 
of  the  country  proved  tiiem  disposed  to  exercise  with 
the  most  unsparing  hiry  and  devastation. 

The  territory  of  New  Caledonia  is  divided  apparently 
into  many  districts,  each  governed  by  its  own  chief. 
There  is  some  intercourse  of  war  or  of  peace  between 
tliese  different  principalities,  but  there  has  been  as  yet 
no  such  union  as  to  have  ever  led  to  the  denomination  of 
the  whole  island  by  a  common  name.  I'he  authority  of 
the  several  chiefs  over  their  people  seems  not  to  be  very 
considerable,  at  least  their  orders  were  by  no  means 
strictly  attended  to  in  any  thing  that  concerned  tlie  Eu- 
ropean visitors  of  the  country.  As  it  was  observed, 
however,  that  more  attention  was  paid  to  their  com- 
mands in  any  thing  that  respected  their  own  particular 
interests,  the  greater  indifference  in  the  other  case, 
might  perhaps  be  rather  a  new  proof  of  artfulness  of 
character  than  of  any  real  insubordination.  We  have  no 
adequate  data  whereby  to  ascertain  the  populousness  of 
this  island,  though  the  reasonable  presumption,  even 
from  the  prevalent  nature  of  the  territory,  is,  that  it 
cannot  be  very  considerable. 

Female  chastity  is  here  in  reputation,  and  is  guarded 
with  some  strictness,  though,  perhaps,  not  so  inviolably 
maintained,  as  might  be  concluded  from  the  representa- 
tions on  this  subject  of  those  who  first  visited  tiie  island. 
In  other  respects,  women  are  in  a  subordinate  and  ser- 
vile state.  It  is  they  chiefly  who  cultivate  the  ground ; 
and  they  are  employed  in  all  other  sorts  of  drudgery 
and  manual  labour.  The  Europeans  who  visited  New 
Caledonia,  had  some  opportunities  of  ascertaining  the 
state  of  musi'"  in  the  island,  both  vocal  and  instrumental. 
The  only  nuisical  instrument  observed  hero,  was  one 
formed  of  a  piece  of  polished  brown  wood,  about  two 
inches  long,  shaped  somewhat  like  a  bell,  with  two 
holes  in  it  near  the  base,  and  one  at  top,  all  communi- 
cating with  each  other  ;  and  by  blowing  into  the  upper- 
most of  which,  a  sort  of  shrill  whistling  sound  was  pro- 
duced. In  the  singing  that  was  heard,  the  performers 
seemed  to  have  some  idea  of  time  and  measure,  but  their 
voices  were  harsh  and  discordant,  and  the  eflect  alto- 
gether to  an  European  ear  was  rather  disagreeable, 
though  to  the  natives  themselves  it  appeared  to  aflbid 
considerable   pleasure. 

Of  the  religion  of  the  people  of  New  Caledonia, 
nothing   is  known.     They  deposit   their   dead  iu   the 
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vrounil.  The  burial  places  arc  (:;enerally  in  the  vicinity 
of  their  (hvilliii^i-liouses,  <  oiisiiiliiit;  of  small  heaps  of 
eartli,  raised  a  little,  and  covered  towards  the  middle 
with  a  very  open  lattice  work.  Those  in  which  their 
chiefs  slain  in  haltle  arc  interred,  are  decorated  with 
spears,  darts,  paddles,  and  such  other  insignia,  emblema- 
tical either  of  a  jirincipal  and  important  object  of  their 
lives,  or  of  the  manner  of  their  death. 

A  sort  of  disease,  somcwliat  of  the  nature  of  a  lepro- 
sy, seems  to  be  very  prevalent  in  this  island,  the  ell'eets 
of  which  are  exhibited  in  (jreat  swellings  of  tlie  legs  and 
arms,  and  a  harsh,  scaly,  and  sometimes  blotched  ap- 
pearance of  the  skin.  Much  also  is  suH'ereil  from  the 
vast  swarms  of  musquilocs  which  hover  every  wlicre 
i.round  the  coasts,  and  are  extremely  tioublesome,  both 
in  the  houses  and  ill  the  fields.  S>e  Cook's  Hccond  Voy. 
age,  chap.  viii.  ix.  Sec;  and  Labillardicre's  Account  of  a 
Voyage  in  search  of  La  Ferouse,  vol  i.  and  ii.  chap.  vi. 
xiii.  xiv.     (k) 

CALENDAR.     See  Chronology. 

CALLNDER,  in  the  manufacture  of  cloth,  in  its 
limited  sense,  is  the  name  of  a  mechanical  engine  used 
for  smoothing  the  surface  of  cloth,  after  it  has  under- 
gone the  previous  operations  of  weaving,  dyeing,  or 
bleaching.  In  the  inore  extensive  and  general  accep- 
tation of  the  word,  among  tnose  who  deal  in  cloth,  a  cal- 
ender is  a  place  where,  besides  smoothing  the  cloth,  the 
operations  of  folding,  papering,  packing,  and  all  others 
necessary  to  prepareTt  for  exposure  to  sale,  either  in  the 
home  or  foreign  markets,  are  carried  on. 

For  smoothing  the  superficies  of  cloth,  two  different 
modes  are  adopted  :  The  first  is  merely  that  degree  of 
compression  which,  besides  divesting  the  threads  which 
compose  the  texture,  frees  the  cloth  from  any  creases 
or  folds  which  it  has  previously  received,  and  renders 
the  whole  surface  on  both  sides  uniform  and  level.  The 
second,  besides  effecting  this,  adds  a  gloss  to  one  side 
of  the  fabric  ;  the  first  is  generally  called  dressing;  the 
second  glazing.  A  considerable  diversity  of  apparatus 
is  rcc|iiired  for  these  purposes;  representations  of  the 
most  important  and  essential  parts  of  which  Avill  be 
found  in  Plate  CVIII. 

The  most  simple  and  common  way  of  smoothing  the 
surface  of  cloth,  and  which  in  some  respects  combines 
the  two  modes  of  acting  upon  it,  namely,  by  pressure 
and  by  friction,  is  the  common  domestic  smoothing 
iron,  which  acts  both  by  pressure  and  friction.  In  the 
operation  of  the  smoothing  iron  too,  besides  the  me- 
chanical operation,  the  efl'ect  is  found  to  be  much 
heightened  by  moderate  heat,  probably  from  the  expan- 
sion produced  in  the  stuff  of  which  the  cloth  is  com- 
posed, during  the  operation.  l"or  the  smoothing  of 
large  surfaces  of  cloth,  the  operation  of  the  hand-iron 
being  much  too  tedious,  the  implement  generally  em- 
ployed for  the  use  of  private  families,  is  the  common 
mangle.,  of  which  there  are  different  kinds  in  use.  One 
very  simple  in  construction,  and  which  answers  the 
purpose  very  well,  is  represented  in  Fig.  1.  Plate  CVIII. 
This  machine  consists  merely  of  a  strong  level  smooth 
table,  of  a  convenient  height  and  breadth,  the  cover  be- 
ing stout,  and  of  well  seasoned  wood,  to  prevent  casting 
or  warping.  The  cloth  being  smoothly  spread  upon 
this  table,  the  box  A,  which  is  placed  upon  two  smoothly 
turned  rollers  of  iron,  is  made  to  roll  alternately  from 
one  end  of  the  table  to  the  other,  until  the  cloth  is  suffi- 
ciently smoothed,  when  a  fresh  portion  is  spread  upon 
the  table,  and  the  operation  repeated  until  the  whole 


piece  has  undergone  the  process.  The  rloih  may  be 
very  regularly  and  quickly  drawn  along  the  table,  by 
unwinding  it  from  a  roller  at  one  end,  and  winding  it 
U])on  a  similar  roller  at  the  other.  If  it  be  desirable 
occasionally  to  employ  heat,  it  may  be  easily  done  by 
casting  the  iron  rollers  of  the  box  A  hollow,  and  filling 
the  cavity  with  small  cylinders  of  cast  iron,  heated  pre- 
viously in  a  furnace  or  common  fire.  The  motion  is 
communicated  to  the  box  A  by  two  belts,  cords,  or 
chains  B,  H,  which,  after  jiassing  over  a  pulley  at  cither 
end  of  the  table,  are  wound  round  the  cylinder  or  barrel 
C.  By  turning  a  handle  or  winch  W,  the  barrel  is 
moved  round,  and  the  motion  communicated  to  the  box 
in  either  direction.  It  will  be  found  convenient  to  have 
two  hooks  suspended  over  the  box,  by  which  it  may  be 
lifted  from  tlie  table  when  the  cloth  is  to  be  shifted. 

An  apparatus  of  this  kind  may  do  very  well  for  family 
use,  or  upon  a  small  scale ;  but  it  would  be  found  too 
trifling  and  tedious  for  the  operations  of  general  busi 
ncss,  where  cjuaiitity  and  dispatch  are  necessar)-.  Eoi 
this  reason,  the  common  five  bowl  calender  is  generall) 
used ;  and  this  machine  is  usually  set  in  motion  by  the 
power  of  a  horse,  excepting  in  large  manufaetorics, 
where  the  great  mo\ing  powers,  water  or  steam,  are 
employed  for  a  variety  of  purposes,  in  which  case  the 
calenders  arc  driven  by  the  same  power  employed  for 
other  mechanical  ])urposcs. 

A  front  elevation  of  the  five  bowl  calender  will  be 
found  in  Fig.  4.  A  is  the  frame-work,  consisting  of 
two  very  strong  upright  posts,  generally  of  hard  wood, 
about  1 2  inches  by  six,  and  connected  at  the  top  by  a 
strong  cross  piece  or  cai)c,  fixed  to  the  upright  posts 
by  screw-bolts,  besides  which  there  is  usually  another 
cross  rail  below  ;  secured  in  the  same  manner.  The 
bowls  or  cylinders,  five  in  number,  are  distinguished  by 
numerals.  Of  these,  numbers  2  and  4  are  of  cast  iron, 
very  smoothly  turned,  and  hollow  in  the  centre,  for  the 
purpose  of  admitting  cylindrical  pieces  of  iron  red  hot, 
when  the  calender  is  to  be  heated.  The  main  bowl,  or 
cylinder  3,  used  to  be  universally  of  wood,  until  the  in- 
troduction of  what  are  called  paper  bowls,  wliich,  we 
believe,  originated  in  Lancashire,  and  which  have  been 
found  in  every  respect  so  much  superior  to  the  former, 
that  they  are  now  in  very  general  use,  although  the  ori- 
ginal cxpcnce  of  a  paper  bowl  is  at  least  six  times  as 
great  as  that  of  a  wooden  one.  The  advantage  of  the 
paper  bowl  over  the  wooden  one,  arises  from  its  being 
perfectly  free  from  every  tendency  to  split  or  warp,  to 
both  of  which  the  wooden  one  is  very  liable,  especially 
when  often  exposed  to  great  heat  from  the  iron  bowls 
with  which  it  is  in  contact.  Independent  of  this,  which 
of  itself  is  of  infinite  importance,  the  paper  takes  a  very 
smooth  fine  polish  when  turned  ;  and  by  pressing  into 
every  pore  of  the  cloth,  smooths  its  surface  much  more 
effectually  than  any  cylinder  of  wood,  however  truly 
turned. 

The  construction  of  the  paper  bowls  is  simple  al- 
though tedious,  and  may  be  very  briefly  explained.  The 
axis  of  the  cylinder  is  a  square  bar  of  malleable  iron, 
of  the  prepcr  length.  Upon  this  is  first  put  a  strong 
round  plate  of  cast  iron,  of  tlie  diameter  intended  for  i;,e 
cylinder  when  finished.  A  quantity  of  thick  stout  paste- 
board is  then  procured,  and  cut  into  round  pieces,  rather 
larger  in  the  diameter  than  the  iron  plate.  In  the  plates, 
and  in  every  piece  of  the  pasteboard,  a  square  liole  must 
be  cut  in  the  centre  to  receive  the  axis ;  and  the  circle 
being  divided  into  four  or  five  equal  pains,  a  hole  niu§.l 
U  2 
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also  be  cut  at  each  of  the  divisions,  an  inch  or  two  within 
the  rim.  These  pieces  of  pasteboard  beinp;  successively 
put  upon  the  axis,  a  long  rod  of  malleable  iron,  with  a 
head  at  one  end,  and  screwed  at  the  other,  is  also  intro- 
duced through  each  of  the  holes  near  the  rim,  and  this  is 
continued  until  a  sufficient  number  are  thus  placed  to 
form  a  cylinder  of  the  length  required,  proper  allowance 
being  made  for  the  compression  which  the  pasteboard 
is  afterwards  to  undergo.  Another  round  plate  is  then 
put  on,  and  nuts  being  put  upon  the  screws,  the  whole 
are  screwed  tight,  and  a  cylinder  formed.  The  cylin- 
der is  now  to  be  placed  in  a  stove,  exposed  to  a  strong 
heat,  and  must  be  kept  there  for  at  least  several  days  ; 
and  as  the  pasteboard  shrinks  by  exposure  to  the  heat, 
the  screws  must  be  frequently  tightened  until  the  whole 
mass  has  been  compressed  as  much  as  possible.  When 
the  cyhnder  is  thus  brought  to  a  sufficient  degree  of 
density,  it  is  removed  from  the  stove  ;  and  when  allowed 
to  cool,  the  expansion  of  the  pasteboard  forms  a  sub- 
stance almost  inconceivably  dense  and  hard.  Nothing 
now  remains  but  to  turn  the  cylinder,  and  this  is  an 
operation  of  no  slight  labour  and  patience.  The  motion 
in  turning  must  be  slow,  not  exceeding  about  forty  re- 
volutions in  a  minute  ;  antl  the  substance  is  now  so  hard 
and  tough,  that  tools  of  a  very  small  size  must  be  used 
to  cut,  or  rather  scrape  it,  until  it  is  true.  Three  men 
are  generally  employed  for  the  turning,  even  when  the 
motion  of  the  cylinder  is  effected  by  mechanical  power, 
two  being  necessary  to  sharpen  tools  for  the  third  who 
turns — so  quickly  are  they  blunted. 

The  upper  and  lower  bowls  1  and  5  are  generally  of 
iron  or  wood,  and  of  the  same  diameter  as  2  and  4.  For 
the  common  smoothing  operation  of  the  calender,  it  is 
only  necessai-y  that  these  five  cylinders  should  be  made 
to  revolve  on  their  respective  axes,  the  motion  of  each 
being  in  an  inverse  direction  to  that  of  those  with  which 
it  is  in  motion,  and  the  revolutions  must  be  in  the  inverse 
ratio  of  the  diameters,  that  an  equal  portion  of  the  cir- 
cumference of  each  may  be  exposed  to  that  with  which 
it  comes  in  contact.  The  motion  is  taken  from  the  mov- 
ing power  by  a  belt  passing  over  the  pullies  at  D,  that 
next  the  cylinder  being  fast  upon  the  axis  of  the  main 
cylinder  3,  and  the  other  loose  upon  the  axis.  Thus, 
when  the  belt  is  upon  the  fast  pully,  the  calender  will  be 
in  motion;  and  whenever  it  is  shifted  to  the  loose  pully, 
the  calender  will  stop  without  interrupting  the  motion 
of  any  other  machine  acted  upon  by  the  same  power. 
The  large  cylinder  3  being  set  in  motion,  tlie  iron 
cylinders  2  and  4  receive  their  motion  by  means  of  the 
wheels  C,  C,  worked  by  the  wheel  B  on  the  axis  of  tlie 
large  cylinder.  The  cylinders  1  and  5  will  revolve 
pretty  accurately,  merely  by  their  friction  upon  the 
cylinders  2  and  4,  or  their  motion  may  be  rendered  per- 
fectly certain  by  other  two  wheels  pitching  into  the 
wheels  C,  C.  When  a  person  stands  in  front  of  the 
calender,  the  cloth  coming  fronx  behind,  above  the  up- 
pennost  cylinder  1,  passes  between  1  and  2;  passing 
behind  2,  it  again  comes  to  the  front  between  2  and  3  ; 
between  3  and  4  it  is  again  carried  behind,  and  lastly 
brought  in  front  between  4  and  5,  where  it  is  received, 
and  smoothly  folded  on  a  clean  board,  or  in  a  box,  by  a 
person  placed  there  for  the  purpose.  In  folding  the 
Cloth  at  this  time,  care  must  be  taken  that  it  may  be 
loosely  done,  so  that  no  mark  may  appear  xinlil  it  be 
again  folded  in  the  precise  length  and  form  into  which 
the  piece  is  to  be  made  up.  The  folding  may  be  done 
either  by  two  persons  or  by  one,  with  the  aid  of  two 


sharp  polished  spikes  placed  at  a  proper  distance,  to 
ascertaui  the  length  of  the  fold,  and  to  make  the  whole 
equal.  When  folded  into  lengths,  it  is  again  folded 
across  upon  a  smooth  clean  table,  according  to  the 
shape  intended,  which  varies  according  to  the  different 
kinds  of  goods,  or  of  the  particular  market  for  which 
the  goods  are  designed.  In  general,  the  obvious  desire 
at  every  market  is,  to  have  the  goods  well  smoothed  and 
folded,  so  as  to  occupy  the  least  possible  bulk  in  pack- 
ing. From  this,  however,  a  singular  exception  took 
place  in  a  coarse  kind  of  striped  cotton  stuffs,  great 
quantities  of  which  were  carried  out  by  the  ships  em- 
ployed in  the  African  slave  trade.  In  that  market,  the 
estimation  of  a  piece  of  those  goods  depended  entirely 
upon  its  bulk  when  folded,  and  great  care  was  therefore 
taken  to  have  them  done  up  very  loosely,  or  what  would 
in  any  other  market  have  been  termed  as  ill  dressed  ail' 
fiosiible. 

When  the  pieces  have  received  the  proper  fold,  the 
last  operation  previous  to  packing  them,  is  the  pressing. 
This  is  commonly  performed  by  placing  a  certain  num- 
ber of  pieces  divided  by  thin  smooth  boards  of  wood  in 
a  common  screw  press,  similar  to  those  used  by  printers 
for  taking  out  the  impression  left  by  the  types  in  the 
printing  press.  Besides  the  wooden  boards,  a  piece  of 
glazed  pasteboard  is  placed  above  and  below  every  piece 
of  cloth,  that  the  outer  folds  may  be  as  smooth  and  glossy 
as  possible.  The  operation  of  the  common  screw  press 
being  found  tedious  and  laborioul",  a  very  simple  and 
efficacious  method  has  been  lately  introduced  of  effecting 
the  pressure  by  a  column  of  water,  which  is  so  easy  and 
expeditious,  that  the  strength  of  a  child  is  sufficient  for 
the  operation ;  and  its  power  may  be  rendered  much 
greater  than  what  could  be  produced  by  almost  any 
exertion  of  human  force.  These  presses  are  used  with 
great  success  in  different  extensive  works ;  but  as  their 
discovery  is  recent,  the  application  of  the  hydrostatical 
principle  is  also  various.  In  Plate  CVIII.  Fig.  6,  will 
Ise  found  a  very  simple  mode  of  applying  them  to  use, 
which  it  is  hoped  will  sufficiently  illustrate  the  general 
principle  of  their  action,  and  may  safely  be  adopted,  with 
any  judicious  alteration  which  may  render  them  more 
serviceable  for  the  particular  pur])ose  in  view.  At 
present  their  novelty  confines  them  to  a  few  large 
works. 

The  water  press  may  be  made  as  to  the  frame  work, 
very  similar  to  any  other  kind  of  press  ;  but  it  is  to  be 
observed,  that  as  tlic  pressure  is  upwards,  it  must  be  very 
strongly  secured  to  the  floor  upon  which  it  stands,  and 
which  must  be  equal  to  the  whole  mechanical  reaction, 
or  be  sufficiently  strong  to  resist  the  whole  force  of 
the  pressure.  In  the  Figure  the  frame  work  is  dis- 
tinguished by  the  letter  A ;  the  upper  press  board  by 
G,  and  the  under  board  by  F.  The  board  G  is  sup- 
posed to  be  fixed  and  immoveable  in  the  two  upright 
posts  ;  but  it  would  be  very  convenient  that  it  should  be 
made  to  slide  up  and  down  as  required,  and  it  may  be 
stopped  above  by  blocks  of  wood,  or  any  of  the  means 
by  which  the  sole  of  the  common  screw  press  is  usually 
made  up  to  the  height  wanted.  It  may  also  be  coun- 
terpoised with  weights,  for  ease  in  the  management. 
The  lower  press  board  F,  nuist  slide  freely  up  and  down, 
like  the  up))(r  board  of  the  common  press.  Under  this 
board  is  the  receiver  B,  for  the  water,  which  is  here  sup- 
posed to  be  a  hollow  lube  of  leatlicr,  or  any  other  soft 
sul)stance  which  can  be  rendered  impervious  to  water, 
and  which  must  be  sufficiently  strong  to  resist  a  very 
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great  pressure.  Let  the  Icallicr  tube  lliercfort-  he 
strciclicd  upon  very  stroiij^  hoops  of  iron,  at  two  oi'  llii-cc 
iiitiics  (lislLiurc  from  each  othc-r,  and  ajjjain  hooi)c-tl  with- 
out, iniincdiatfly  above  those  in  the  iusiilc.  The  hoops 
within  will  then  ki  <  p  tlic  lube  always  ilistiiulcd,  and  those 
without  will  counliiacl  the  lateral  pressure  of  the  water 
wit.iin.  To  the  bottom  of  this  receiver  is  attached  a 
tube,  branching;  from  the  main  tube  B,  for  adniiltiiij/^  the 
water  into  tlic  receiver,  and  C,  C  are  two  stop  cocks  in 
the  main  tube,  the  rii;;ht  hand  one  for  admittiuj^,  and  the 
left  liand  one  for  dischargint^  the  water.  'I'he  |)ressurc 
of  the  column  of  water  in  the  main  pipe  D,  will  then  be 
in  the  direct  ratio  of  the  s(|uare  of  its  altitude,  and  the 
pipe,  according  to  the  pressure  retiuired,  may  be  of  any 
length.  The  goods  to  l>c  pressed  Ijeing  placed  between 
the  press  boards  (j  and  F,  if  the  admiltini;  cock  be  opened 
and  the  discharging  cock  shut,  the  under  press  board  F 
will  be  forced  up  by  the  pressure  of  the  whole  weight  of 
the  colunm  of  water  in  tlie  main  pipe  D ;  which,  at  33 
feet  height,  will  give  15  J^  pressure  on  every  s(|uare 
inch.  When  the  jiress  is  to  be  opened,  it  may  be  done 
in  an  instant  by  shutting  the  receiving  and  opening  the 
discharging  cock,  which  will  discharge  the  water  in  the 
receiver  into  the  drain  at  E.  The  simplicity  of  this 
press,  and  its  immense  power,  render  it  one  of  the 
greatest  improvements  which  have  been  lately  applied 
to  the  practical  purposes  of  manufacture,  and  whcie 
there  is  a  command  of  water  sutVicienlly  elevated  to  fill 
the  main  pipe,  it  is  wrought  with  no  trouble  or  ex- 
pence.  Indeed,  the  waste  of  water  is  so  very  small,  that 
the  quantity  may  be  easily  collected  from  rain  in  a  cis- 
tern, or  may  be  sent  up  by  means  of  a  small  forcing 
pump.  A  well  bored  iron  cylinder,  with  a  close  filled 
piston,  would  be  a  safer  and  more  durable  receiver  than 
the  leather  tvibe  represented.  But  from  the  immense 
pressm-e,  the  piston  would  require  much  care  in  the 
packing. 

Tor  lawns  and  muslins  of  a  light  texture,  the  opera- 
tion of  smoothing  requires  a  different  process  in  some 
respects  than  close  heavy  fabric.  Tncy  only  rc(|uire  to 
be  slightly  smootlied,  to  remove  any  marks  which  they 
may  have  received  at  the  bleaching ;  and  as  their  beauty 
depends  ratlier  on  their  transparency  than  their  close- 
ness, the  more  the  cylindrical  form  of  the  yarn  is  pre- 
served the  better.  They  are  therefore  put  through  a 
small  machine,  consisting  of  three  rollers  or  cylinders  ; 
and  as  the  power  required  to  move  this  is  small,  the 
person  who  attends  it  generally  drives  it  by  a  small 
winch.  It  is  represented  by  Plate  CVIII.  Fig.  7.  A 
being  the  frame,  B  the  winch  or  handle,  and  the  rollers 
1,  2,  and  3.  The  mid  roller  2  is  of  smoothly  turned 
iron,  the  other  two  of  wood.  It  is  always  wrought  cold. 
Bouk  and  niidl  muslins,  which  are  finished  with  starch 
at  the  bleachfield  to  give  them  a  clear  v/hy  appearance, 
receive  no  other  finishing  at  the  calender  than  folding  and 
pressing. 

In  the  thick  fabrics  of  cloth,  including  both  those  kinds 
wiiich  are  used  for  many  parts  of  household  furniture, 
and  those  for  female  dress,  the  operation  of  glazing  is 
u.sed  both  to  add  to  the  original  beauty  of  the  cloth,  and 
to  render  it  more  impervious  to  dust  or  smoke.  The 
glazing  operation  is  performed  entirely  by  the  friction  of 
of  any  smooth  substance  upon  the  cloth  ;  and  to  render 
the  gloss  brighter,  a  small  quantity  of  bleached  wax  is 
previously  rubbed  over  the  surface.  The  operation  of 
glazing  by  the  common  plan  is  very  laborious,  the  ap- 
paratus being  of  the  most  simple  kind.     A  representa- 


tion of  it  is  given  m  Plate  CVIII.  Fi«».  2.  and  3.  A, 
is  a  table,  witii  a  thick  stout  cover  of  level  and  well- 
smoothed  wood,  forming  an  inclined  plane  ;  that  side 
where  the  operator  stands  at  work  being  the  lowest,  and 
is  generally  placed  near  a  wall,  as  represented  in  the 
figuvi;,  both  for  convenience  in  suspending  the  glazing 
apparatus,  and  for  the  sake  of  light.  A  long  piece  of 
wood  B,  is  SMs|)ended  in  a  groove  formed  between  two 
longitudinal  bcair.s  D,  U,  placed  parallel  to  the  wall,  and 
fixed  to  it.  The  groove  resembles  exactly  tlie  apertin'C 
between  the  sheers  of  a  common  turning  lath.  The 
lever  B,  of  which  the  groove  nmy  be  supposed  to  be  the 
centre  or  fulcrum,  is  faced  at  the  hoiv-jm  with  a  seniicy- 
lindrical  piece  of  finely  polished  Hint  C,  wiiirh  gives  the 
friction  to  the  cloth  stretched  upon  the  table  below. 
Above  the  flint  are  two  cross  handles  at  IJ,  of  which  the 
operator  lays  hold,  and  moves  them  backward  and  for- 
ward with  his  hands,  keeping  the  flint  pressing  slightly 
upon  the  cloth.  When  he  has  glazed  a  portion  etpial 
to  the  breadtii  of  the  flint  C,  he  moves  his  lever  between 
the  sheers  D  D,  and  glazes  a  fresh  part :  thus  he  proceeds 
from  one  side  or  selvage  of  the  cloth  to  the  other,  and 
when  all  which  is  upon  the  table  is  suflicieiitly  glazed, 
he  draws  it  over,  and  exposes  a  new  portion  to  the  same 
operation.  To  preserve  the  cloth  at  a  proper  tension, 
it  may  be  wound  smoothly  upon  a  roller  or  beam,  which 
being  placed  to  revolve  upon  its  own  axis,  behind  the 
table  another  roller  to  receive  the  cloth  may  be  placed 
before  both,  being  secured  by  a  catch,  acting  in  a  ratciiet 
wheel.  Fig  2.  a  profile,  and  Fig  3.  a  front  elevation, 
will  serve  sufficiently  to  illustrate  this  description. 

To  save  a  great  part  of  the  labour  employed  in  glazing 
cloth,  the  common  five  bowl  calender  ha.s  been  recently 
altered  to  fit  this  purpose,  and  upon  some  years  trial  has 
succeeded  to  the  satisfaction  of  those  who  use  it.  It  is 
still  ronfined  to  the  extensive  calender  works  of  the  late 
Mr  Miller  of  Glasgow,  and  was  the  invention  of  the 
superintendant  of  his  works.  A  profile  view  of  this 
machine  will  be  found  in  Plate  CVIII.  Fig.  5.  It  con- 
sists of  five  bowls  or  cylinders,  like  the  common  calen- 
der, but  instead  of  those  bowls  revolving  w  ilh  a  velocity 
in  the  inverse  ratio  of  their  respective  diameters,  so  as 
always  to  present  an  equal  surface,  and  to  act  merely  by 
their  pressure  against  each  other  ;  the  bowls  or  cylinders 
2  and  4  move  with  greater  velocity  than  the  bowls  1 ,  3, 
and  5,  and  thus  create  or  generate  friction  at  three 
several  parts  of  the  operation.  Tliis  difference  is  pro- 
duced merely  by  the  addition  of  a  few  wiicels;  and  the 
difference  between  the  common  and  glazing  calender 
will  be  seen  at  a  single  glance,  by  comparing  the  wheel- 
work  of  Figs.  4.  and  5.  In  Fig.  4.  the  motions  of  ail  the 
cylinders  is  in  the  inverse  ratio  of  their  diameters,  so  t.hat 
each  presents  an  et|ual  surface.  In  Fig.  5.  the  motion, 
instead  of  being  directly  communicated  from  3  to  2,  as 
in  F^ig.  4.  is  given  by  the  intervention  of  two  additional 
wheels.  The  increase  of  motion  depending  entirely  on 
the  relative  number  of  the  teeth  in  the  wheels  B  and  C, 
on  the  axis  of  the  cylinders  3  and  2  to  each  other  (for 
the  intermediate  wheels  E  and  ¥  merely  communicate 
the  motion  without  affecting  the  velocity),  3  is  made  to 
revolve  considerably  quicker  than  in  the  common  calen- 
der, and  thus  the  necessary  friction  is  created.  To 
reduce  the  glazing  to  the  common  calender,  it  is  orily 
necessary  to  remove  the  wheels  E  and  F  entirely,  a. id  to 
substitute  a  larger  wheel  for  the  wheel  B,  which  may  be 
calculated  to  work  directly  into  the  wheel  C.  The 
profile  view  given  in  this  figure  affords  an  opportunity 
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also  of  shewing  the  way  in  which  the  cloth  is  conducted 
from  the  table  H  over  the  roller  I,  through  the  calender, 
and  received  again  at  G.  Tiiis  is  common  to  both  cal- 
endei's.  A  patent  for  Scotland  was  taken  for  the  glazing 
calender  ;  and  upon  a  trial  of  some  years,  it  has  met 
with  the  entire  approbation  of  those  who  have  been  in 
habits  of  having  their  goods  glazed  by  it.  As  one 
machine,  by  being  worked  day  and  night,  is  capable  of 
glazing  nearly  1000  pieces  of  cloth  of  cS  yards  each  in 
a  week,  it  is  peculiarly  adapted  fw  the  occasional  hurry 
to  which  shippers  are  sometimes  unavoidably  subjected. 

Asa  matter  of  accommodation,  the  different  processes 
of  packing,  cording-  -jf  boxes,  sheathing  of  trunks,  and  in 
general  all  tJic  arrangements  preparatory  to  shipments, 
and  also  the  intimations  and  surveys  necessary  for  ob- 
taining drawbacks,  debentures,  or  bounties,  according  to 
the  excise  laws,  are  generally  conducted  at  the  calen- 
ders where  goods  are  finished,  and  tliese  operations  suf- 
ficiently account  for  the  general  meaning  attached  to  the 
word.     (.}.  D.) 

CALENDULA,  a  genus  of  plants  of  the  class  Syn- 
genesia,  and  order  Polygamia  Necessaria.  See  Bota- 
ny, p.  302. 

CALIBER  Compasses.     See  Compasses. 

CALICO,  a  species  of  plain  cotton  cloth,  the  know- 
ledge of  wliicli  is  derived  from  the  Indian  manufacture, 
and  the  name  from  Calicut,  the  district  in  India  where 
they  are  chiefly  manufactured.  The  first  attempts  to 
manufacture  calicoes  in  Britain,  were  made  in  Lanca- 
shire, about  the  year  1772,  and  that  manufacture  is  now 
prosecuted  there  to  immense  extent,  chiefly  for  the  use 
of  the  printers.  Calico  is  merely  plain  or  alternate  wo- 
ven cotton  cloth,  of  an  intermediate  thickness  between 
those  dense  fabrics  which  are  used  for  sheeting,  and  the 
more  flimsy  texture  which  is  distinguished  by  the  gene- 
ral appellation  of  muslin. 

In  the  process  of  weaving,  there  is  nothing  curious  to 
analyze;  for  it  is  so  very  easy,  as  to  be  among  the  first 
essays  which  an  apprentice  is  required  to  make,  in  order 
to  acquire  some  knowledge  of  the  first  principles  of  the 
art  which  he  may  be  afterwards  called  to  exercise  in  the 
most  difficult  and  complicated  of  its  numerous  branches. 
As  an  article  of  general  consumption,  howevci-,  calico  is 
an  object  of  immense  consideration  to  those  manufac- 
turers and  merchants  who  produce  and  circulate  printed 
goocis  for  general  consumption.  Of  all  the  cloths  which 
are  printed  or  stained  by  chemical  and  mechanical  means, 
calicoes,  from  their  cheapness,  form  by  very  far  the  larg- 
est proportion.  Hence,  if  loss  objects  of  technical  in- 
vestigation, they  are  infinitely  more  so  of  mercantile  and 
economical  speculation.  It  is,  therefore,  to  this  particu- 
lar bjancn  of  weaving,  that  the  attempts  (for  hitherto 
they  can  be  called  little  more)  to  weave  by  the  applica- 
tion of  mechanical  power,  have  in  almost  every  instance 
been  directed :  for  what  is  technically  termed  shawl 
cloths,  are  merely  calicoes  of  a  different  breadth  and 
fineness. 

The  adaptation  of  yarn  to  thf  reed  in  the  calico  -manu- 
facture, may  be  very  easily  fixed;  for,  in  general,  there 
is  but  one  universal  standard,  at  least  in  Scotland.  This 
is  an  840  reed ;  or,  as  it  is  generally  termed,  an  eight  and 
two  porter.  Hence,  in  the  Scoltish  phraseology,  the  term 
calico  is  seldom  used  ;  blunk  is  more  common,  but  this 
properly  signifies  the  application  of  cotton  woof  to  linen 
warp.  Among  opi:rative  weavers,  an  aught  and  ttua 
generally  expresses  the  meaning  without  any  addition.  It 
may  appear  singular  that  840  ijitervals  of  a  reed  should 


become  an  almost  universal  standard,  whilst  850  form? 
the  exact  division  by  hundreds,  which  is  the  usual  mode 
of  counting  ;  and  its  universal  adoption  forms  a  curious 
specimen  ot  the  means  of  economy  fasliionable  at  the 
time  when  it  was  adopted.  The  manufacture  being  then 
upon  a  much  less  extensive  scale  than  it  is  now,  and  con- 
ducted with  much  less  attention  to  regular  method,  the 
reeds  were  often  constructed  by  porters  of  20  splits  each, 
and  counted  by  them.  But  the  regular  manufacturers 
findmg  this  practice  (which  subsisted  chiefly  among 
the  customer  weavers,  as  they  were  termed,  who  were 
employed  to  weave  up  home-spun  yarn  by  industrious 
housewives)  to  be  very  inconvenient  in  extensive  prac- 
tice, and  of  little  practical  utility,  abandoned  it  in  totOy 
and  contented  themselves  with  dividing  the  hundred  into 
two  equal  parts.  Upon  this  division  their  scale  of  prices 
was  regulated,  rejecting  all  intermediate  divisions.  But 
as  the  manufacture  of  calico  appeared  likely  to  become 
extensive,  and  also  to  require  the  most  scrupulous  par- 
simony, by  deducting  ten  splits  from  the  fifty  which 
formed  the  half  hundred,  they  virtually  reduced  tne  price 
of  weaving,  while  the  difference  neither  violated  their 
established  usage,  nor  created  discontent. 

Cotton  yarn,  about  No.  24  or  26  of  the  water  or  en- 
gine twist,  is  generally  used  for  the  warp,  and  they  re- 
gulate the  appearance  of  the  cloth  so  as  to  appear  either 
opener  or  denser  in  the  fabric,  by  tne  fineness  and  quan- 
tity of  woof  which  they  use.  As  they  wish  to  give  eve- 
ry possible  appearance  of  density  to  the  fabric,  the  slack 
twined  yarn  spun  by  the  common  hand-jenny  is  used  for 
this  purpose. 

In  all  the  lighter  kinds  of  cotton  manufacture,  in  or- 
der to  smooth  any  projecting  fibres  of  the  woof,  il  is  ge- 
nerally woven  ill  a  wet  state,  which  in  some  respects  an- 
swers the  same  end  as  the  mucilage  used  for  dressing 
the  warps ;  but  in  the  calico,  and  most  of  the  denser  fa- 
brics, it  is  woven  perfectly  dry,  in  order  that  it  may 
appear  as  oozy  as  possible,     (j.  d.) 

CALICUT,  or  more  properly  Colicodu,  the  name 
of  a  kingdom  of  India  on  the  coast  of  Malabar,  which 
now  forms  a  part  of  the  possessions  of  the  East  India 
Company.  When  Cheruman  Pcrmal  resolved  to  end 
his  days  at  Mecca,  he  divided  the  country  of  Malabar 
among  his  nobles ;  but  having  nothing  left  to  bestow  on 
the  ancestor  of  the  Tamuri,  he  gave  that  chief  his  sword, 
and  all  the  territory  in  which  the  crowing  of  a  cock  could 
be  heard  from  a  small  temple.  This  territory  formed 
the  original  dominions  of  the  Tamuri,  and  was  called 
Colicodu,  or  the  cock  crowing.  The  country  was  pos- 
sessed by  the  Tamuri  Rajas  till  the  Mussulman  invasion. 
It  was  taken  from  Tippoo  by  the  East  India  Company, 
in  whose  possession  it  still  remains.  A  full  account  of 
the  statistics  and  conunerce  of  this  part  of  India  will  be 
given  under  the  article  Malabar,  from  very  recent 
and  authentic  sources  of  information.  See  the  following 
article,     (to) 

CALICUT,  or  Calicodu,  the  capital  of  the  ancient 
kingdom  of  the  same  name,  situated  on  the  coast  of  Ma- 
labar. This  town,  which  is  chiefly  inhabited  by  Moplays, 
is  about  three  leagues  in  circumference,  including  an 
extensive  suburb,  principally  inhabited  by  fishermen. 
Calicut  consists  partly  of  houses  built  of  teak  wood,  or 
of  bricks  baked  in  the  sun,  and  partly  of  huts  composed 
of  palm  branches  interwoven  through  each  other,  and 
covered  with  palm  leaves,  and  beautiful  gardens  appear 
in  every  part  of  the  town.  The  bazar  was  reckoned  one 
of  the  finest  in  Malabar,  and  contained  four  or  five  fine 
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streets.  Tlicrc  uic  very  few  stone  buililings,  and  tlic 
fortri»»  is  ol'  mui^li  kicuKji-  uiiliiiuily  Uiaii  tlic  cily.  The 
rulives  suppose  il  to  Imvu  be<  ii  built  by  Chcrumun  I'cr- 
mul. 

Mr  Torin,  tlic  commercial  rcsitleui  at  Calicut,  lias 
been  enclcavouiiii(5  (December  20-3otli,  1800)  to  esta- 
blish a  maiiufaclure  of  the  plain  cotton  gofxls  called  long 
cloths.  It  is  of  six  callo  liiiencbs,  or  which  is  the  same 
thing,  its  vvurp  contains  744  threads,  and  the  length  of  the 
pieces  is  72  cubits,  and  their  width  2j.  Tlic  price  of 
each  piece  is,  according  to  its  ((Uality,  from  30,  32,  to  34 
gold  faiiunis,  or  in  our  money  1  6*.  ii,tl.  17«.  5irf.  18«.  6id. 
When  tiiis  cloth  is  bleaclied,  it  is  sent  to  Europe  on  the 
(.Ajnipany's  account.  In  this  maiiulacture  no  fcwur  tlian 
237  looms  are  used.  These  employ  344  men,  and  pro- 
duce monthly  468  pieces  of  cloth.  The  weavers,  who 
arc  iiuloltiit  and  disaonest,  were  brou^jut  from  the  doini- 
nio.is  of  Truvuncore  and  Cochi.  "  So'me  men  of  the 
Panchala  tribe,"  says  Ur  iMancis  Buchanan,  "  which 
here  is  called  Feringullan,  paint  and  varnish  wood  by 
the  following  process.  They  take  butter-milk,  and  bt^il 
it  with  a  small  quantity  of  ([uick  lime,  until  strings  form 
in  the  accretion,  and  separate  from  the  watery  parts, 
which  they  decant.  The  stringy  matter  is  then  mixed 
with  the  puint,  wiiicii  has  been  well  powdered.  With 
these  Uie  wooden  h  ork  is  first  painted ;  it  is  then  allowed 
to  dry  for  one  day,  and  afterwards  receives  a  coat  o(/iun- 
dum,  which  is  the  fresii  juice  of  a  tree  called  /icini  ma- 
ram.  The  pundum  must  be  used  while  it  is  fresh,  and 
will  not  keep  for  more  than  two  or  tiirec  days.  After 
tlie  first  coat  of  puiidum  has  dried,  anotlier  coat  of  paint 
is  given,  and  tliat  is  followed  by  another  of  varnish.  In 
the  same  manner  leather  may  be  painted  anil  varnished. 
The  varnish  eflcclually  resists  the  action  of  water.  All 
my  attempts,  however,  to  find  out  the  variush  tree  were 
vain. 

Calicut  and  Vuypura  form  a  small  district ;  aud  un- 
fortunately I  have  received  no  answers  to  the  statistical 
queries  which  I  proposed  relative  to  it.  From  Mr 
Smee's  valuable  communications,  I  am  persuaded,  that, 
from  the  southern  and  middle  divisions  of  Malabar,  at 
least  the  following  qu;uitity  of  the  produce  of  plantations 
is  annually  exported: 

Cocoa  nuts,  38,4o8,  at  13  J  rupees  519,048  Rupees. 
Betel  nuts,  58,392,  at  3  fanams  32,9  1 6 

Black  pepper,  340  candies,  at  125 

rupees 62,500 


Total  rupees        614,464 

Besides  large  quantities  of  ginger  and  turmeric  ;  and  I 
have  already  mentioned,  that  the  quantity  of  black  pep- 
per is  more  than  double  that  here  stated." 

Teak-wood,  wliich  was  one  of  tl.e  principal  articles  of 
rommcrcc  at  Calicut,  has  now  become  very  scarce,  in 
consequence  of  Tippoo  having  carried  off  all  the  ele- 
phants that  were  employed  in  this  trade.  The  process 
of  procuring  this  wood  is  very  tedious.  The  tree  which 
is  intended  to  be  cut  down  is  first  deprived  of  its  branches  ; 
the  trunk  itself  is  tlien  cut  nearly  two  thirds  through,  and 
long  incisions  made  in  the  bark.  In  this  state  il  is  left 
to  dry  for  o.-.e  year,  during  which  the  bark  drops  off. 
The  tree  is  then  pushed  into  the  river  Beypour  by  ele- 
phants, during  the  raii.s,  and  is  floated  down  to  within  a 
little  distance  of  Calicut. 

The  coast,  which  is  low,  and  devoid  of  shelter,  is  ac- 
cessible only  by  small  flat-bottomed  boats.  A  small  cape 


or  promontory  projects  into  the  sea;  and  though  there 
is  a  good  roadsterl  about  three  leagues  from  the  bhorc, 
yet,  when  the  wind  blows  from  the  sea,  the  shipping  i» 
exposed  to  considerable  damage.  The  harbour  is  much 
less  capacious  than  it  was  foiinerly,  as  a  great  pail  of  it 
has  been  (illeil  up  with  sand  by  the  sea.  The  trade  of 
Calicut  is  conse-. unfitly  in  a  languishing  condiiron ;  but 
there  is  rea-son  to  hoix:  that  the  Mahomcian  Arabs  will 
take  some  meuns  for  removing  the  evil. 

When  the  Arabs  began  to  establish  themselves  in  In- 
dia, during  the  8th  century,  Cheruman  Permal,  the  sove- 
reign of  Malabar,  not  only  enibraccd  their  religion,  but 
resolved  to  end  his  days  at  the  holy  city  of  .Mecca.  Ca- 
licut, from  which  he  departed,  was  tiius  endeared  to  the 
Moors  ;  and,  in  spite  of  the  inconvenience  and  danger  of 
its  port,  il  became  the  mart  of  their  comiu'-rce.  Pre- 
cious stones,  pearls,  amber,  ivory,  porcelain,  gold,  silver, 
silk  and  cotton  stuffs,  indigo,  sugars,  spiccries,  precious 
woods,  aromalics,  and  line  variiish,  were  brought  to  Ca- 
licut from  every  part  of  the  liast,  both  in  ships  and  by 
land-carriage  on  the  backs  of  elepliiiiils. 

When  Vasco  dc  Gama  touched  at  t!ic  city  of  Mclinda, 
he  was  astonished  at  the  information  he  received  re- 
specting the  commerce  of  Calicut ;  and,  with  the  assis- 
tance of  a  skilful  pilot,  he  stretched  across  the  Indian 
ocean,  and  reached  Calicut  on  the  22d  of  ISIay  1498. 
Here  he  accidentally  met  with  a  Moor  of  Tunis,  called 
Menzaide,  who  understood  ti;e  Portuguese  language, 
and  who  liad  admired  tiie  enterprising  deeds  of  the  Por- 
tuguese, which  he  had  witnessed  on  tne  coast  of  B^irba- 
ry.  This  Moor  obtained  an  audience  of  the  Samorin  for 
Gama,  who  proposed  an  alliance  and  a  treaty  of  com- 
merce with  the  king  of  Portugal.  Before  the  treaty  was 
concluded,  the  Mussulmans  succeeded  in  throwing  sus- 
picion on  the  views  of  Gama  ;  and  the  Samorin  dreading 
the  effects  which  might  result  from  such  a  connection, 
formed  the  resolution  of  cutting  off  Gama  and  his  fol- 
lowers. The  Samorin,  however,  had  not  the  courage  to 
execute  his  purpose ;  and  he  permitted  the  admiral  to 
return  to  his  siiip.  In  consequence  of  making  some  re- 
prisals, Gama  compelled  the  Samorin  to  give  him  hos- 
tages, and  to  restore  to  him  the  merchandise  which  he 
had  left  in  Calicut;  and  he  returned  to  Portugal  loaded 
with  the  rich  spoils  of  the  East. 

Some  time  afterwards^  thirteen  Portuguese  vessels, 
under  the  orders  of  .\lvarez  Cabral,  arrived  before  Cali- 
cut, and  brought  back  to  the  Samorin  sorue  of  his  sub- 
jects who  had  been  carried  off  by  Gama.  These  Indians 
spoke  highly  of  the  treatment  they  had  received  from 
the  Portuguese,  and  induced  the  Samorin  to  treat  them 
as  friendly  allies.  The  jealousy  of  the  Moors,  however, 
was  again  roused,  and  the  people  of  Calicut,  seduced  by 
their  schemes,  massacred  fifty  of  the  Portuguese.  Ca- 
bral,  however,  soon  revenged  their  barbarous  treatment. 
He  burned  all  the  Arabian  vessels  that  were  in  the  har- 
bour, battered  the  city,  and  repaired  to  Cochin  and  Ca- 
nanore.  The  kings  of  these  two  cities  gave  him  spices, 
gold,  and  silver,  and  proposed  to  enter  into  an  alliance 
with  him  against  the  Samorin,  to  whom  tliey  were  tri- 
butary. The  kings  of  Oner  and  Coulaii,  and  several 
other  princes,  joined  in  this  proposal,  with  the  hopes  of 
freeing  themselves  from  their  tribute,  and  drawing  to 
their  harbaurs  a  portion  of  the  commerce  of  Asia.  Blind- 
ed by  these  views,  the  infatuated  sovereigns  of  the  East 
surrendered  themselves,  in  a  great  measure,  into  the 
hands  of  the  Portuguese.  In  every  part  of  Malabar,  the 
Portuguese  obtained  such  influence,  that  they  built  a 
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fort  in  every  cit\-,  and  compelled  every  sovereign  to  ac- 
knowledge himself  a  vassal  of  the  court  of  Lisbon.  The 
other  nations  of  Europe,  imitating  the  adventurous  spirit 
of  the  Portuguese,  sent  out  vessels  to  bring  home  the 
merchandise  of  the  East ;  and  such  was  the  contempt 
and  obscurity  into  which  the  Portuguese  had  fallen,  that 
scarcely  one  of  their  ships  was  to  be  seen  in  the  ports  ot 
the  Saiiiorin,  where  the  English,  Dutch,  French,  and 
Danes,  had  considerable  factories.  The  Dutch  esta- 
blished themselves  here  in  1 604 ;  the  English  follo\^•ed 
them  soon  after ;  but  the  French  did  not  establish  their 
trade  till  about  sixty  years  after  the  Dutch. 

When  Malabar  fell  into  the  hands  of  Tippoo,  in  1789, 
he  destroyed  Calicut,  and  removed  the  inhabitants  to 
Nelluru,  the  name  of  which  he  changed  to  Furruckabad. 
He  razed  the  city  to  the  ground,  destroyed  its  trade, 
banished  the  merchants  and  factors  of  the  foreign  com- 
mercial houses.  He  cut  down  all  the  cocoa-nut  and 
sandal  trees,  and  ordered  the  pepper  plants  in  the  sur- 
rounding district  to  be  torn  up  by  the  roots,  and  cut  to 
pieces.  His  cruelty  to  the  inhabitants  of  Calicut,  was 
marked  by  the  most  dreadful  barbarity.  Great  numbers 
of  them,  both  male  and  female,  were  put  to  death.  The 
mothers  were  first  tied  up,  and  then  the  children  suspend- 
ed from  their  necks.  Several  Christians  and  heathens, 
w'ere  brought  out  naked,  and  tied  to  the  feet  of  elephants, 
which  dragged  them  about,  till  they  were  torn  limb  from 
limb.  All  the  churches  and  temples  were  burned  or 
pulled  down.  Christian  and  Pagan  women  were  com- 
pelled to  marry  Mahometans,  and  Mahometan  women  to 
marry  heathens  and  Christians.  The  Pagans  were  de- 
prived of  th^  token  of  their  nobility,  which  is  a  lock  of 
iiair  named  cudumi,  and  every  CIn-istian  who  was  seen 
on  the  streets  was  cither  circimicised  or  hanged  on  the 
spot.  About  fifteen  months  after  the  inhabitants  were 
removed  to  Furruckabad,  the  province  was  conquered  by 
the  English  ;  and  the  inhabitants  returned  with  transport 
to  their  old  place  of  residence.  Before  the  town  was 
destroyed  by  Tippoo,  it  contained  about  six  or  seven 
thousand  houses.  It  now  contains  about  five  thousand 
houses,  and  is  rapidly  recovering  its  importance.  The 
inhabitants  are  principally  Moplays,  a  stout  and  indus- 
trious, but  villanous  race  of  men,  who  settled  in  this 
country  about  400  years  ago,  and  arc  nearly  as  numer- 
ous as  tne  Nairs,  whose  autliBrity  over  them  they  dis- 
pute. East  Long.  75°  52',  North  Lat.  1 1°  12'.  Sec 
jVouvllc  delation  (Vun  Voyage  fait  aux  Indes  Orientates 
conte7iant  la  Dcscri/irion  den  ilrn  de  Bourbon^  et  dc  Mada- 
,t(ascar  de  Siiratc  de  la  Cole  de  Malabar,  dc  Calicut,  (Jfc., 
par  M.  Dcllon.  Amst.  1699.  p.  178.  This  work  was 
translated  into  English  under  the  title  of  Dcllon's  Voyage 
to  till-  East  Indiea.  Lond.  1 699  ;  Bartolomeo's  Voyage  lo 
the  Eaxl  Indir.i,  Ch-dp.  v\.  p.  139;  Dalrymph-'s  Oriental 
RefiOHit'iry,  vol.  i.  p.  238,  vol.  ii.  1 65 — 1  68  ;  and  Dr  Vyaw- 
cis  Buclianan's  ybj/rwci/yro?/;  Madras  through  the  Coun- 
criea  of  Mysore,,  Canara,  and  Malabar,  vol.  ii.  p.  474,  and 
vol.  iii.  Apijcndix.    (o) 

CALIFORNLA.,  an  extensive  country  in  North  Ame- 
rica, reaching  from  Cape  San  Lucas  on  the  South,  to 
Cape  Mentlocino  on  the  noilh,  is  washed  by  the  Pacific 
Ocean,  or  Great  South  Sea  on  the  west,  and  is  separated 
from  the  continent  by  the  Gidf  of  California,  tlic  river 
Colorado,  and  the  Sierra  Azul.  It  lies  between  22}  and 
-10  degrees  of  N.  Lat.  and,  according  to  M.  Humboldt, 
its  extent  of  surface  is  9420  s(|uari  leagues.  This  coun- 
try is  divided  in  t.ic  Spanish  maps  into  o.d  n.o  I'cw  Cali- 
fornia, their  boundary  being  tiie  Bay  of  'Fodos  los  Santos, 


a  little  south  from  the  port  of  San  Diego.  It  has,  how- 
ever, been  distinguished  in  various  lUscriptious  by  dif- 
ferent names.  The  northern  pai-tof  it,  or  New  Califor- 
nia, received  the  name  of  New  Albion,  from  Sir  Francis 
Drake,  who  touched  here  in  1577  ;  and  Old  California, 
so  late  as  the  middle  of  the  17th  century,  it  being  then 
supposed  to  be  a  large  island  surrounded  witii  several 
small  ones,  was  called  Islas  Carolinas,  in  honour  of 
Charles  II.  of  Spain,  who  had  sent  out  a  strong  arma- 
ment, to  subjugate  and  take  possession  of  tlie  country. 
This  expedition,  however,  having  failed  in  its  object,  the 
name  was  soon  dropt.  It  received  its  present  name  when 
first  visited  by  Hernando  de  Grixalva,  by  the  direction 
of  Hernau  Cortes  in  1534;  but  the  origin  and  etymology 
of  this  word  has  never  been  accurately  ascertained.  In 
all  the  various  dialects  of  the  natives,  no  trace  of  such  a 
name  has  ever  been  discovered  ;  and  though  some  wri- 
ters have  had  recourse  to  conjecture,  and  suppose  that 
California  is  compounded  of  calida  and  forna.r,  a  hot 
furnace,  and  was  derived  from  the  sultiiness  of  its  cli- 
mate ;  yet  we  do  not  find  that  any  of  the  Spanish  captains 
ever  took  this  method  of  giving  names  to  their  conquests. 
Father  Venegas  is  rather  inclined  to  think,  that  it  owed 
its  origin  to  some  accident ;  possibly  to  some  words 
spoken  by  the  natives,  and  misunderstood  by  the  Spa- 
niards, as  happened,  according  to  a  very  learned  Ameri- 
can, in  the  naming  of  Peru.  Be  this  as  it  may,  it  is  dis- 
tinguished among  the  inhabitants  of  the  country  by  no 
general  denomination,  but  is  divided  into  a  variety  of 
tribes  or  hordes,  each  having  a  separate  name  and  lan- 
guage peculiar  to  themselves.  The  Californians  of  the 
peninsula,  according  to  Father  Turaval,  are  divided  into 
three  distinct  nations,  whose  languages  bear  no  affinity  to 
one  another  ;  the  Pericues  on  the  south,  the  Menquis  in 
the  centre,  and  the  Cochimies  on  the  north,  each  of  wliom 
are  subdivided  into  several  branches,  distinguished  by 
considerable  variations  in  their  dialect.  In  New  Califor- 
nia, the  distinctions  are  still  more  numerous,  and  Father 
Lasuen  has  observed,  that  on  an  extent  of  180  leagues 
from  San  Diego  to  the  bay  of  San  Francisco,  no  fewer 
than  seventeen  languages  arc  spoken,  which  can  hardly 
be  considered  as  dialects  of  a  small  number  of  mother 
tongues.  The  nations  of  the  Riimsen  and  Escelen,  who 
form  the  population  of  the  presidio  and  village  of  Monte- 
rey, speak  totally  different  languages  ;  while  the  lan- 
guages of  the  diflerent  tribes  of  the  Matalans,  Salsen, 
and  Quirotcs,  who  live  in  the  vicinity  of  San  Francisco, 
are  e\idently  derived  from  a  common  root. 

The  language  of  the  Rumsen  is  proportioned  to  the 
feeble  developement  of  their  understandings.  They  have 
few  words  to  express  abstract  ideas,  or  even  to  distin- 
guish the  several  species  of  animals  or  vegetables.  Their 
moral  epithets  are,  in  general,  borrowed  from  the  sense 
of  taste,  the  gratification  of  which  is  their  greatest  de- 
light; so  missich  signiru's  both  a  good  man,  and  savoury 
food  ;  and  krches  a  wicked  man,  and  tainted  meat.  The 
Escelen,  however,  have  a  richer  idiom  ;  and  what  is  par- 
ticularly curious,  it  has' a  greater  resemblance  to  the 
languages  of  Europe  than  to  those  of  America.  The 
labials,  of  which  the  American  languages  arc  in  general 
deficient,  arc'used  by  the  Escelen,  particularly  the  letter 
F,  which  is  pronounced  by  them  in  the  same  way  as  by 
Europeans.  If  we  should  be  inclined  to  conclude  from 
this,  that  tiie  Escelen  arc  strangers  to  this  part  of  Ame- 
rica, "  it  must  at  least  be  admitted,"  says  La  Perouse, 
"  that  they  have  beiMi  inhabitants  of  it  for  a  long  time 
past ;  for,  in  colour,  features,  and  in  gencraJ  all  the  €X- 
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iciior forms,  llicy  differ  notliin(»  from  tlic oilier  people  of 
this  couiilry."  To  sliew  Uie  extreme  difficully  of  K'^'i">; 
exa<"t  votabularits  of  suvaj^c  ianjjuaKes,  and  the  iiiipos- 
sihiiily  of  ac(|iiiriiij^  any  adequalc  kiiowlcdj^e  of  tliem 
from  the  represcnlalioii  of  travellers,  we  shall  present  to 
tlic  euriosity  of  our  readers,  the  numerical  Icrms  of  the 
Rumseu  and  Eseelen,  as  j^iven  \>y  ilunil){jldi.  and  La 
I'erousc. 

ESCKLKN. 


Humboldt . 

La  Perouac. 

1 

I'ck. 

Pck. 

2 

Ulhai. 

(^ulach. 

3 

Juk|). 

Oullef 

4 

Januijus. 

Amnahon. 

5 

I'amajala. 

Pemaca. 

6 

I'ei^uahinai. 

Pekoulana. 

7 

Julajualanai. 

lloulakoaluno. 

8 

Jiilcpjuahinai. 

Koulefala. 

9 

Jamajusjualanai. 

Kamakaiahiue. 

10 

Tomoila. 

Tomoila. 

RUMSEX. 


Nutiibolclf. 

La  Perousc. 

i 

Enjala. 

Moukala. 

2 

Uliis. 

Outis. 

Kappes. 

Capes. 

4 

Ultitzim. 

Outiti. 

5 

Haliizu. 

Is. 

6 

llalishakom. 

Elcsakc. 

7 

Kapkamaishakem. 

Kalcis. 

8 

UlUimaishakeni. 

Oulousmasakhen. 

9 

Pakke. 

Pak. 

10 

Tamchaigt. 

Tonta. 

It  has  been  attempted  by  some  travellers  to  establish 
;i  ix'semhlance  between  the  Mexican  or  Aztec  language, 
and  the  idioms  of  the  north-west  coast  of  vVmerica ;  but 
they  have  completely  failed.  These  languages  differ  in 
the  most  essential  ])oints ;  and  even  in  their  numerical 
words  it  is  impossible  to  trace  the  smallest  similarity. 
The  Californians  arc  totally  unacquainted  willi  the  use  of 
written  characters.  They  have  neither  the  symbols  and 
hieroglyphics  of  the  Mexicans,  nor  the  letters  of  the  most 
eastern  nations  of  Asia  ;  and  by  this  means  the  origin  of 
their  nation  is  involved  in  e(|ual  obscurity  with  the  origin 
of  their  language.  If  they  ever  possessed  any  invention 
to  perpetuate  their  history,  tliey  have  now  entirely  lost 
it.  They  are  even  destitute  of  every  method  of  distin- 
guishing the  years,  or  the  intervals  of  time,  as  the  Mexi- 
cans did  by  means  of  their  cycles  of  fifty  years  ;  and  all 
that  can  be  found  among  them,  consists  merely  in  some 
obscure  oral  tradilions,  probably  more  and  more  adulter- 
ated by  a  long  succession  of  time.  According  to  these 
traditions,  their  ancestors,  being  driven  from  their  na- 
tive settlements  in  the  north,  removed  down  to  California, 
which  they  say  was  owing  to  a  quarrel  between  two  great 
men,  who  divided  the  nation  into  two  opposite  factions, 
and,  after  a  bloody  battle,  the  side  which  was  defeated 
flew  towards  the  south,  and  being  eagerly  pin'sued,  was 
I  ompclled  to  seek  for  safety  amoni;  the  mountains  and 
islands  of  the  sea.  This  is  all  the  information  which  the 
Spanish  missionaries  have  ever  bccu  able  to  procure  con- 
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ccrning  the  origin  of  this  people  ;  and  though  the  ttimv 
[>robable  conjecture  is,  that  ihey,  as  well  as  all  ' 
nations  of  America,  have  passed  over  from  .\ 
the  dispersion  of  the  nations,  yet  it  must  be   .• 
that  not  one  single  monument  has  ever  been  dii.j'j 
throughout  the  whole  of  the  American  continent,  to  au- 
tlienlieatc  clearly  iheir  Asiatic  origin. 

The  Californians  are  of  a  more  tanned  and  swarthy 
complexion  than  the  other  Indians  of  New  Spain  ;  but 
their  faces  are  fur  from  being  disagreeable,  and  they  arc 
in  general  robust,  vigorous,  and  of  a  healthy  countenance. 
'I'hey  seem,  however,  of  all  the  .'\merican  savages,  to  be 
nearest  to  a  state  of  nature.  "  Their  characteristics," 
.says  Father  \'encgas,  "  are  stupidity  and  insensibility  ; 
want  of  knowledge  and  reflection;  inconstancy,  impe 
tuosity,  and  blindness  of  appetite  ;  an  excessive  sloth, 
and  al)horrence  of  all  labour  and  fatigue ;  an  incessant 
love  of  pleasure  and  amusement  of  every  kind,  however 
trilling  or  brutal;  pusillanimity  and  relaxiiy  ;  and,  in  lint, 
a  most  wretched  want  of  eveiy  thing  which  constitutes 
the  real  man,  and  renders  him  rational,  inventive,  tract- 
able, and  useful  to  himself  and  society  ;  for  even  in  the 
least  frequented  corners  of  the  globe,  there  is  not  a  natioti 
so  stupid,  of  such  contracted  ideas,  and  so  weak  in  mind, 
as  the  unhappy  Californians."  Their  utmost  desire  is 
to  get  the  present  day's  food  with  as  little  fatigue  as 
possible  ;  ^nd  unless  stimulated  by  hunger,  they  will  re- 
main whole  days  stretched  out  on  the  warm  sand.  Their 
life  passes  aw^ay  in  a  perpetual  languor  and  detestation 
of  labour,  except  when  ro\ised  to  mix  in  the  diversions 
of  dancing  or  gaming,  for  which  they  seem  to  have  a 
most  inordinate  passion.  Some  spirit  of  emulation, 
however,  has  been  discovered  among  them ;  and  they 
have  sometimes  been  excited  to  exertion  by  seeing  their 
companions  praised  and  rewarded,  liut  it  is  only  upon 
such  occasions  that  they  can  be  ])revailed  upon  to  shake 
ofl'  their  innatf  sloth.  The  (juality  which  is  chiefly  va- 
lued among  these  savages  is  bravery,  though  they  seem 
to  be  altogether  ignorant  of  jts  true  nature,  and  even 
destitute  of  mere  animal  courage.  Their  anger  is  ex- 
cited by  the  slightest  causes,  but  as  easily  appeased, 
and  lasts  no  longer  than  while  they  meet  with  no  resist- 
ance. They  are  daunted  by  the  least  opposition,  and 
when  once  overcome  with  fear  they  will  submit  to  the 
lowest  indignities.  But  if,  on  the  contrary,  they  have. 
obtained  any  advantage,  and  their  enemy  appears  dis- 
heartened, they  will  prosecute  their  malice,  and  exuli 
over  them  w-ith  the  most  childish  extravagance.  It  must 
be  observed,  however,  that  their  rage  is  in  general  re- 
served for  the  enemies  of  their  tribe.  The  greatest  har- 
mony prevails  throughout  the  horde.  Quarrels  are 
scarcely  known  among  them  ;  and  though  they  may  be 
destitute  of  those  nobler  qualities  for  which  some  savage 
nations  have  been  distinguished,  they  are  also  free  from 
many  of  their  vices.  They  arc  neither  obstinate,  harsh, 
nor  cruel,  but  extremely  docile  and  gentle,  and  casily 
persuaded  to  either  good  or  evil.  Inebriating  liquors 
were  unknown  in  the  country  ;  but  they  intoxicate  them- 
selves with  the  fumes  of  wild  tobacco,  which,  however, 
is  confined  entirely  to  their  festivals. 

Among  the  Californians,  every  nation  or  language  con- 
sists of  several  rancherias,  more  or  less  extensive,  ac- 
cording to  the  fertility  of  the  soil,  and  each  rancheria 
of  one  or  more  families.  They  have  no  chiefs  or  ca- 
ciques among  them,  whose  authority  they  acknowledge 
citlier  by  tributi  or  external  ceremonies.  The  Califor- 
iiiuii  savage  in  all  his  actions  is  free  and  unrestrained. 
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He  is  entire  master  of  liis  liberty,  and  knows  no  supe- 
rior to  whom  he  must  give  an  account.  Every  family 
governs  itself  according  to  its  own  fancy  ;  and  the  natu- 
ral obedience  of  children  to  their  parents,  is  forgotten  as 
soon  as  the  former  are  able  to  provide  for  themselves. 
On  some  occasions,  however,  they  submitted  to  the  di- 
rection of  a  leader,  especially  in  gathering,  at  particular 
seasons,  the  fruit  of  the  pitahaya,  which  constituted  their 
principal  food,  in  their  fisheries,  and  in  their  military 
expeditions.  But  this  dignity  was  obtained  neither  by 
blood,  by  age,  by  suftVages,  nor  by  a  formal  election.  He 
that  was  most  brave,  artful,  or  elonuent,  assumed  the 
command,  and  las  authority  was  established  by  the  tacit 
consent  of  his  rancheria,  who  quietly  submitted  until  the 
exigency  v.as  over  which  required  his  direction.  In  the 
time  of  war,  this  leader  sent  and  received  the  messages 
to  and  from  the  adjacent  friendly  states ;  spirited  his  na- 
tion up  to  revenge ;  informed  them  of  dangers,  and 
headed  them  in  battle.  But  their  warlike  expeditions 
were  never  undertaken,  like  many  savage  nations,  for 
the  sake  of  plunder,  or  to  increase  their  territories,  but 
generally  to  revenge  some  affront  or  injury  among  pri- 
vate persons,  as  the  honour  of  the  whole  rancheria  was 
-Supposed  to  be  aflected  by  an  insult  offered  to  any  of  its 
members.  A  more  substantial,  though  not  such  a  com- 
mon cause  of  quarrel,  was  when  one  nation  presumed  to 
hunt,  fish,  or  gather  fruits,  where  another  nation  had  ac- 
quired a  prescriptive  right.  The  oflence  was  imme- 
diately followed  by  a  declaration  of  war.  Hostilities  were 
commenced,  and  if  the  aggrieved  party  supposed  them- 
selves unable  to  give  battle  to  their  enemies,  they  applied 
for  succour  to  some  friendly  rancheria.  Preparations  are 
then  made  as  openly,  and  with  as  much  noise  and  bustle 
as  possible,  in  order  to  strike  terror  into  their  adversa- 
ries, and  by  this  means  obtain  an  easier  victory.  Every 
one  was  commanded  to  provide  a  sufficient  quantity  of 
arrows,  which  were  made  of  reeds,  curiously  pointed 
with  flint,  but  not  poisoned ;  at  least,  if  they  used  any 
substance  for  this  purpose,  it  was  very  slow  in  its  opera- 
tions, for  the  Spaniards  have  never  been  able  to  discover 
such  a  custom,  nor  have  met  with  any  instances  of  slight 
wounds  ■occasioned  by  these  arrows  proving  fatal.  They 
have  also  a  kind  of  wooden  spears,  with  the  points  sharp- 
ened and  hardened  in  the  fire,  which  they  use  when  they 
come  to  close  action,  and  which  do  equal  execution  with 
those  pointed  with  steel.  They  advance  to  the  attack 
with  a  loud  shout,  and  engage  without  any  regularity  ; 
and  the  battle  is  decided,  not  so  much  by  conduct, 
strength,  or  courage,  but  by  kee])ing  up  their  spirits 
against  their  innate  cowardice,  and  by  shewing  an  appa- 
rent boldness,  in  order  to  inspire  their  enemy  with  fear. 
The  Californians  do  not,  like  many  American  nations, 
cat  their  prisoners,  or  enemies  killed  in  war,  although, 
when  they  have  slain  a  chief  or  leader  of  the  enemy,  they 
cat  a  small  morsel  of  his  body  in  the  field  of  battle, 
being  impressed  with  the  idea,  that  it  increases  their 
courage.  They  burn  their  dead,  and  deposit  the  ashes 
in  a  moral ;  and,  like  the  Canadians,  they  scalp  the  van- 
quished, and  tear  out  their  eyes,  which  they  have  the 
art  of  preserving  from  corruption.  In  some  of  their 
battles,  immense  numbers  are  slain  on  both  sides ; 
and  many  of  the  rancherias,  in  the  south  of  the  penin- 
sula, have  been  totally  destroyed  by  these  intestine 
quarrels. 

The  ancient  religion  of  this  people,  as  far  as  can  be 
collected  from  the  accounts  of  the  Jesuits,  is  a  mixture 
of  the  most  monstrous  absurdities,  of  which  it  is  impos- 


sible to  give  any  adequate  description.  Indeed,  these 
accounts  vary  so  much,  in  many  most  essential  particu- 
lars, that  we  are  not  disposed  to  place  much  reliance 
upon  their  accuracy.  Father  Venegas  prefaces  his  ac- 
count of  the  Californian  religion,  by  telling  us,  that  all 
relations  agree,  that  idolatry  was  unknown  in  this  coun- 
try ;  that  the  inhabitants  had  neither  creature  nor  image, 
to  whom  they  paid  any  kind  of  adoration  ;  nor  any  out- 
ward profession  of  religion,  either  in  festivals,  prayers, 
vows,  expiations,  or  any  public  or  private  marks  of  ad- 
dresses to  God  ;  and  that  they  were  involved  in  the  same 
deplorable  blindness  as  their  neighbours,  on  the  oppo- 
site coast  of  Cinalao,  of  whom  Father  Rivas  says,  that 
scarcely  any  trace  of  religion  was  to  be  found  among 
them,  nor  did  their  external  performances  shew  the  least 
knowledge  of  God.  But  we  are  at  the  same  time  told, 
that  thcv  had  among  them  a  series  of  speculative  tenets, 
resembling  many  of  the  Christian  doctrines,  though 
mixed  with  a  thousand  absurdities  ;  an  order  of  priests  ; 
and  schools  where  their  youth  were  instructed  in  reli- 
gious opinions.  That  they  liad  an  idea  of  the  true  na- 
ture of  God,  of  the  eternal  generation  of  the  logos.,  of  the 
doctrine  of  the  Trinity,  and  of  the  fallen  angels  !  which 
induced  the  missionaries  to  believe,  that  they  must  have 
been  visited  by  some  Christians,  whose  opinions  they 
had  imbibed,  and  had  incorporated  them  with  their  own 
absurd  notions.  Each  of  the  three  nations,  however, 
into  which  the  Californian  peninsula  is  divided,  differs 
from  the  rest  very  materially  in  their  religious  ideas : 
and  Father  Venegas  has  furnished  us  with  a  very  cir- 
cumstantial account  of  these  distinctions  ;  but  we  have 
neither  room  nor  inclination  to  follow  Ids  recital,  arid 
shall  content  ourselves  with  merely  observing,  that  the 
Californians  worship  three  divinities,  who  are  supposed 
to  carrv  on  a  war  of  extermination  against  each  other : 
Sumongo,  or  the  spirit  of  spirits,  who  lives  in  the 
north  part  of  heaven,  and  piuiishes  his  people,  by  send- 
ing sickness  and  pestilence  upon  the  earth :  Niparaya, 
the  creator  of  the  world,  who  delights  in  peace ;  and 
Wac  Tiparan,  the  evil  spirit,  who  rebelled  against  Ni- 
paraya, and  was  cast  down  from  heaven ;  each  of  whom 
have  their  particular  worshippers. 

The  edues  or  priests,  who  are  called  dicriinoc/ios  by 
the  Menquies,  and  those  who  inhabit  the  middle  part  of 
California,  and  vamas  or  guasnias  by  the  Cochimics, 
pretend  that  they  carry  on  a  friendly  intercourse  with 
their  deities  ;  and  are  possessed  of  knowledge  and  power 
sufficient  to  prevent  any  calamity,  or  to  give  success  to 
any  enterprise.  They  have  thus  ac<|uired  such  an  abso- 
lute ascendency  over  the  minds  of  this  stupid  and  igno- 
rant people,  that  they  demanded  as  their  right,  the  best 
of  the  fruits,  and  the  choicest  of  the  game,  which  had 
been  procured  either  by  fishing  or  hunting.  If  these 
were  denied,  or  sparingly  bestowed,  th.ey  were  threatened 
with  sickness,  disaster,  and  failure  of  harvests  ;  but  if 
given  liberally,  they  were  fed  with  magnificent  hopes  of 
affluence,  and  the  most  desirable  enjoyments.  But  the 
authority  of  the  Californian  j-n-iests  appeared  most  con- 
si>icuous  at  their  public  feasts,  celebrated  by  a  whole  na- 
titm,  or  by  a  single  rancheria  or  family.  They  then  ap- 
peared in  their  habits  of  ceremony,  which  were  only 
used  upon  extraordinary  occasions,  and  wliicli  consisted 
of  a  large  cloak,  entirely  composed  of  human  hair,  a  liigh 
plume  of  ha^vk's  feathers  upon  their  head,  and  a  mon- 
strous fan  of  the  same  mate  rials  in  their  hand.  Those 
of  the  Cochimies  had,  besides,  a  string  of  deer's  hoofs 
round  theii'  neck,  and  another  round  theii  middle  as  a 
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p,'ir(lk-.  Tims  accoutrcil,  they  opened  the  enterlaiiimmt 
with  suckiii;^  the  c/kicuocj,  till  they  became  intoxicated, 
and  ahnost  t'lantic  witli  llie  smoke  ;  they  then  be^jan  an 
oration  upon  tlieir  tenets,  whicli  was  delivered  «itli  the 
wiUlcst  gestures,  and  most  frightful  vociferations. 

Upon  such  occasions  they  exercised  the  most  wanton 
authority.  According  to  their  private  passions,  they  ce- 
lebrated some  as  brave  and  generous  ;  and  tipbraided 
others  as  cowards,  factious,  and  wicked,  who  were  com- 
manded to  make  expiation,  by  undeigoing  certain  pe- 
nances. Sometimes  a  single  individual,  sometimes  a 
whole  rancheria  came  under  the  sentence.  In  some  cases, 
they  were  proliibited  for  a  given  time  from  tasting  a  cer- 
tain fruit,  fish,  or  beast;  or  enjoined  to  clear  ways  along 
the  tops  of  the  mountains,  for  the  more  easy  descent  of 
the  visiting  spirit,  and  to  lay  a  heap  of  stones  at  certain 
distances,  where  it  might  stop  and  rest  itself;  and  to 
such  a  length  did  they  carry  their  influence,  tiiat  they 
even  sometimes  ordered  tliem  to  throw  themselves  from 
a  precipice,  and  such  was  the  blindness  and  dread  of 
this  people,  that  their  orders  were  seldom  disobeyed. 
The  festival  consisted  chiefly  in  eating,  drinking,  danc- 
ing, talking,  or  laugiiing  ;  and  was  considered  as  a  reli- 
gious solenniity,  merely  from  the  presence  of  tl)e  priests  ; 
and  after  being  inilamed  by  gluttony  and  intemperance, 
the  whole  concluded  with  liie  most  lascivious  abomina- 
tions. To  these  pidilic  feasts  the  neighbouring  and  friend- 
ly ranchcrias  were  usually  invited,  to  whom  they  like- 
wise sent  challenges  for  wrestling,  leaping,  running, 
shooting  with  the  bow,  and  trials  of  strength.  They  were 
sometimes  held  without  any  necessary  motive  ;  but,  in 
general,  they  were  made  at  the  annual  solemnity  of  bor- 
ing the  cars  and  nostrils  of  the  children,  for  receiving 
tlie  ornaments  of  pearls,  which  were  common  to  both 
sexes  ;  at  the  gathering  of  the  pitahayas  ;  for  a  victory  ; 
for  the  division  of  the  capture  of  fish  ;  and  for  distribut- 
ing tlie  deer  skins  to  the  women,  wliich  constituted  their 
principal  cloliiing.  In  some  of  the  islands,  however, 
particularly  those  on  the  western  coast  called  De  los  Do- 
lores, both  the  religion  and  customs  of  the  inhabitants 
were  very  diflerent  from  those  of  the  peninsula.  Every 
(immunity  had  its  civil  and  spiritual  officer;  and  ac- 
cording to  Father  Torciucmada,  tlicy  had  temples, 
images,  altars,  sacrifices,  and  sacred  birds. 

The  Californians  throughout  the  whole  of  the  penin- 
sula were  uniformly  destitute  of  any  kind  of  clothing, 
and  the  only  distinction  among  the  natives  in  this  respect 
was  the  form  and  nature  of  their  ornaments.  The  I'eri- 
cues  braided  their  hair  with  strings  of  pearls,  interwo- 
ven with  small  feathers.  The  Meneiuis  wore  a  closely 
braided  girdle  romid  their  waist,  and  on  the  forehead  a 
curious  tilht  of  net-work,  made  oi  ftila  thread;  they  also 
adorned  their  arms  w  ith  bracelets  made  of  nacar,  a  small 
round  fruit  like  beads.  The  Coeliimies,  who  usually  kept 
their  hair  short,  had  a  kind  of  diadem  or  crown  formed 
of  several  bands  of  nacar,  and  sometimes  of  small  white 
roimd  snail  shells,  itsembling  pearls.  Like  several 
tribes  of  the  Orinoco,  these  savages  entertain  a  great 
horror  for  clothing.  "  A  monkey  dressed  like  an  otTi- 
cer,"  says  Father  Venegas,  "  does  not  appear  so  ritli- 
culous  to  us,  as  a  man  in  clothes  docs  to  the  Indians  of 
California."  They  look  upon  it  as  effeminate  and  dis- 
graceful. Tlicy  were  highly  afiVonted  when  desired  to 
cover  themselves  ;  and  when  oflcred  clothes  by  Uic  mis- 
sionaries, they  either  refused  them,  or  afterwards  threw 
them  away.  The  women,  however,  paid  more  attention 
to  decency,  and  even  the  infants  of  the  female  sex  were 


not  without  a  proper  covering.  Some  had  garments 
manufactured  from  the  leaves  of  a  certain  species  of 
palm  tree,  which,  being  beat,  assumes  the  appearance  of 
rough  flaxen  threads,  but  which,  instead  of  being  woven, 
w  ere  merely  fasK  ned  to  one  another  at  the  top,  and  hung 
down  in  very  close  and  thick  skeins  and  tufts.  Of  these 
they  formed  a  petticoat,  which  reached  to  the  feet;  and 
also  a  short  cloak  which  llicy  threw  over  their  shoulders. 
(Jthers  formed  their  petticoats  of  thin  pieces  of  sedge 
fastened  together  with  mescal  threads,  and  covered  their 
bodies  with  skins  of  deer,  sea  wolves,  hares,  f(jxes,  and 
other  beasts.  They  all  bedaubed  their  faces  with  oint- 
ment, and  painted  their  skin  by  way  of  ornament. 

The  CaJiforiiians  being  a  wandering  people,  removing 
from  place  to  jdace  in  rpiest  of  subsistence,  their  habi- 
tations were  suited  to  tlieir  mode  of  life.  They  cost 
them  very  little  trouble  in  the  con.struction  ;  and,  when 
overrun  with  vermin,  as  was  sometimes  the  case,  they 
set  fire  to  them,  and  then  rebuilt  them  in  an  hour  or 
two.  Some  of  them  were  com])osed  of  a  few  stakes 
fixed  in  the  ground,  which  were  drawn  together  at  the 
top,  and  covered  with  bark  or  sedge  ;  the  entrance  was 
low  and  narrow  ;  the  fire  was  placed  in  the  centre,  and 
the  smoke  escape<l  through  a  hole  in  the  top.  They 
lay  down  on  skins  spread  round  the  fire,  ami  slept  in- 
discriminately, without  distinction  of  age  or  sex.  Others 
consisted  merely  of  a  little  space  inclosed  with  stones 
heaped  upon  one  another,  half  a  yard  high,  without  any 
covering  but  the  heavens,  and  so  constructed  that  they 
had  not  room  to  stretch  themselves  at  full  length.  The 
whole  of  their  furniture  consisted  of  a  bow  and  arrows, 
a  wooden  spear,  a  bowl  made  in  the  shape  of  a  high 
crowned  hat,  a  batca  or  jug,  a  bone  which  served  them 
for  an  awl,  a  little  piece  of  touchwood  for  kindling  a 
fire,  and  pita  nets  for  fishing,  for  gathering  fruits,  and 
for  carrying  their  children.  These  nets  shewed  very- 
great  skill,  and  were  made  of  so  many  different  colours, 
and  such  exquisite  workmanship,  tliat  Father  Taraval 
affirms,  "of  all  the  nets  I  ever  saw  in  Europe  and  New- 
Spain,  none  were  comparable  to  these,  either  in  white- 
ness, the  mixture  of  the  other  colours,  or  the  strcngtli 
and  workmanship,  in  w  hich  they  represent  a  vast  variety 
of  figures."  This  furniture  was  carried  by  the  women 
when  they  removed  from  one  place  to  another ;  the  men 
had  only  their  warlike  weapons,  w  ith  their  appurtenances, 
as  flii.ts  and  feathers  for  their  arrows,  and  strings  for 
their  bows. 

Tolygamy,  though  admitted  and  practised  among  the 
Californians,  was  not  general,  but  appeared  to  be  con- 
fined chiefly  to  the  southern  districts.  Among  some  of 
the  nations  tlieir  marriages  were  negociated  by  the 
bridegroom  presenting  the  bride  with  a  batea  or  jug 
made  of  mescal  thread ;  her  acceptance  denoted  her 
consent,  which  she  communicated  by  returning  a  net  for 
the  head.  Among  others,  the  agreement  was  concluded 
at  the  end  of  a  feast,  given  by  the  lover  to  the  whole 
rancheria.  Their  marriages,  however,  lasted  only  dur- 
ing the  pleasure  of  the  parties,  and  were  annulled  by 
the  slightest  motive.  They  attached  very  little  import- 
ance to  the  exclusive  possession  of  their  women,  as  they 
often  staked  their  favours  as  prizes  at  their  games ;  and 
so  weak  is  natural  affection  among  this  people,  that 
mothers  have  been  known  frequently  to  destroy  their 
children  in  any  scarcity  of  food. 

The  disorders  to  which  the  Californians  were  subject, 
arose  chiefly  from  intemperance  in  their  pleasures,  and 
the  vicissitudes  of  tlic  clim.ite.  In  winter,  tliey  were 
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exposed  to  sore  throats,  pleurisies,  and  catarrhal  affec- 
tions ;  and  to  putrid,  bilious,  and  inllammatory  fevers  in 
the  summer.  They  were  also  liable  to  dysentery,  oph- 
tiialmia,  and  to  itch,  and  other  cutaneous  affections. 
But,  though  their  diseases  were  both  numerous  and  va- 
rious, the  method  of  cure  was  nearly  the  same  in  all : 
which  consisted  in  the  use  of  a  few  plants,  fumes  of 
wild  tobacco,  cold  bathing,  aud  stoving,  or  the  warm 
air-bath.  Their  only  physicians  were  the  priests,  who 
endeavoured  to  inspire  confidence  in  their  remedies,  by 
a  pretended  intercourse  with  invisible  spirits ;  and  their 
cures  were  always  administered  with  great  ostentation 
and  solemnity.  The  most  remarkable  was  the  appli- 
cation of  the  chacuaco,  a  tube  formed  out  of  a  hard  black 
stone.  This  tube  being  filled  with  cimarron,  or  wild 
tobacco,  and  applied  to  the  affected  part,  the  smoke 
was  either  sucked  in,  or  blown  down,  according  to  the 
physician's  direction.  "  This  powerful  caustic,"  says 
Venegas,  "  sometimes  v.ilhout  any  other  rem.edy,  has 
been  knov.n  entirely  to  remove  the  disorder."  But, 
v^hen  all  remedies  proved  ineffectual,  when  herbs, 
juices,  baths,  and  the  chacuaco  had  been  tried  in  vain, 
the  patient's  relations  were  assembled  around  him,  that 
he  might  die  in  their  presence  ;  and  if  he  had  a  daugh- 
ter or  sister,  the  physician  cut  off  the  little  finger  of  her 
right  hand,  pretending  that  the  blood  would  either  save 
the  patient,  or  at  least  remove  from  the  family  all  sor- 
row for  his  death.  He  was  no  sooner  supposed  dead, 
than  they  immediately  proceeded  to  bury  or  burn  him, 
v.ith  all  his  utensils,  which  was  done  amidst  the  continued 
outcries  and  bowlings  of  the  spectators. 

In  this  account  of  the  manners  and  religion  of  the 
Californians,  we  have  confined  ourselves  entirely  to  their 
savage  state,  before  the  knowledge  of  Christianity  was 
introduced  among  them  by  the  Jesuists,  and  their 
country  annexed  to  the  Spanish  dominions  in  America. 
The  independent  tribes  still  retain  tlie  same  habitations, 
the  same  dresses,  and  the  same  amusements ;  but  since 
the  establishment  of  the  Spanish  missions  in  California, 
their  savage  manners  have  been  greatly  softened,  many 
of  their  religious  ceremonies  abolished,  and  civilization 
and  agriculture  have  rajjidly  increased.  In  these  mis- 
sions, the  colour  and  industry  of  the  Indians,  the  house 
of  the  monks,  the  magazines  built  of  bricks,  the  thresh- 
ing floor,  the  cattle,  the  horses,  all  present  the  appear- 
ance of  a  plantation  in  any  of  the  West  India  colonies. 
But,  before  we  proceed  to  a  description  of  their  present 
state,  we  deem  it  proper  to  give  a  brief  account  of  the 
discovery  of  the  country,  and  of  its  establishment  by  the 
Spaniards. 

We  have  already  observed,  that  California  was  first 
discovered  in  1534,  by  Hernando  de  Grixalva,  in  a  voy- 
age undertaken  by  the  order,  and  at  the  particular  ex- 
pense of  the  famous  Ilei'nan  Cortez,  who  had  fitted  out 
several  small  squadrons  for  the  purpose  of  prosecuting 
his  discoveries  in  the  South  Sea.  Discontente<l  with 
the  tediousness  and  unsucccssfulness  of  these  disco- 
veries, Cortez  embarked  in  person,  in  1536,  with  400 
Spaniards  and  300  negro  slaves,  and  landed  in  the  cak- 
cm  coast  of  California,  in  the  bay  of  Santa  Cruz,  now 
called  tlu;  Port  de  la  Paz.  Having  coasted  both  sides 
of  the  gulf,  with  great  difficulty  and  danger,  he  return- 
ed to  Santa  Cruz,  with  the  loss  of  many  of  his  com- 
panions, who  had  died  of  famine  and  fatigue.  Urgent 
affairs,  however,  demanding  his  presence  in  Mexico, 
he  cummittcd  the  command  of  the  s(|uadron  to  Fran- 
i.isco  dc  Ulloa,  who,  in  the  course  of  two  years,  ascer- 


tained the  coasts  of  the  gulf  of  California,  then  known 
by  the  name  of  the  Sea  of  Cortez,  to  near  the  mouth  of 
the  Rio  Colorado.  But  the  first  European  settlement 
which  was  attempted  in  this  peninsula,  was  by  order  of 
Philip  II,  of  Spam,  in  1595,  who  appointed  Sebastian 
Viscaino  to  the  command  of  an  expedition  fitted  out  for 
that  purpose.  The  Spaniards  landed  in  the  Bay  de  la 
Paz,  and,  finding  the  Indians  of  a  peaceable  and  friendly 
disposition,  established  a  garrison  within  a  pallisade ; 
and  erected  a  small  church  and  some  huts  with  branches 
of  trees,  as  the  capital  of  their  conquest.  The  natives 
brought  them  fruit,  fish,  and  also  some  pearls  ;  but  this 
friendly  intercourse  did  not  long  continue,  for  they  were 
irritated  and  provoked  by  the  excesses  and  outrages 
committed  by  the  Spanish  soldiers,  who,  both  here  and 
hi  other  parts  of  the  coast  which  they  went  to  visit,  had 
drawn  upon  them  the  hatred  of  the  inhabitants.  Being 
distressed  for  want  of  provisions,  and  soon  perceiving 
that  the  soil  was  unable  to  produce  sufficient  food  for 
such  a  number  of  men.  General  Viscaino  determined 
to  abandon  the  conquest,  without  leaving  any  settlers  in 
the  country,  and  returned  to  New  Spain  at  the  end  of 
the  same  year.  About  six  years  after,  Viscaino  was 
again  appointed  to  explore  the  north-west  coast  of  Cali- 
fornia, in  order,  if  possible,  to  discover  some  convenient 
harbour  that  might  afford  an  asylum  to  the  galleons  on 
their  rettirn  from  Manilla.  In  this  expedition,  which 
was  attended  with  much  danger  and  distress,  he  fell  in 
with  a  very  commodious  and  spacious  harbour  in  32 
degrees  of  north  latitude,  which  he  called  San  Diego  ; 
and  also  another  in  36*  40',  which  he  named  Monterey, 
and  which  has  since  become  the  principal  settlement  of 
the  Spaniards  in  this  countiy.  He  describes  the  coun- 
try as  covered  with  trees,  the  climate  mild,  the  soil 
fruitful  and  well  peopled,  and  the  natives  kind  and  trac- 
table. From  that  time  California  was  frequently  visited 
by  private  adventurers,  for  the  sake  of  the  pearls  which 
were  found  upon  its  coast,  which  they  eitlier  fished,  or 
purchased  from  the  Indians  ;  and  it  is  to  the  rapacitv  of 
these  persons,  and  the  many  acts  of  cruelty  and  injus- 
tice which  they  committed  against  this  people,  that  we 
are  in  a  great  measure  to  attribute  the  failure  of  the 
many  expeditions  which  were  aftei-wards  undertaken 
for  the  reduction  and  colonizing  of  this  country.  Spain, 
being  at  last  tired  of  making  such  fruitless  attempts, 
and  irritated  at  the  loss  and  expense  which  had  been 
occasioned  by  these  expeditions,  had  entirely  renounced 
the  conquest  of  California^  when  the  Jesuits,  in  1697, 
requested  permission  to  undertake  the  conversion  of 
its  inhabitants.  Father  Salva  Tierra  entered  upon  this 
cnterprize  with  only  six  soldiers  and  three  Indians;  and 
having  landed  in  the  bay  of  San  Dionysio,  on  the  19th 
of  October,  founded  the  presidio  of  Loiitto,  which  is 
now  the  principal  place  of  all  the  missions  of  Old  Cali- 
fornia. They  were  at  first  received  with  great  joy  and 
affection  by  the  Indians  of  the  neighbouring  rancherias, 
to  whom  they  disliibuted  a  daily  allowance  oi fiozoli,  or 
boiled  maize,  in  order  to  induce  them  lo  attend  to  the 
religious  exercises  and  instructions  of  the  holy  father. 
But  what  was  given  as  a  favour  was  soon  claimed  as  a 
right ;  and  the  Californians,  pleased  with  tlie  maize,  de- 
manded a  larger  allowance  than  usual,  which  being  re- 
fused, they  broke  out  into  complaints,  which  hi  a  short 
lime  euded  in  open  hostilities.  They  surrounded  the 
Spanish  gariison  and  threatened  them  with  destruction. 
They  twice  attempted  to  cany  of  their  cattle,  and  even 
Stole  Ihc  only  horse  belonging  lo  the  mission.     But,  by 
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the  determined  coiirapc  and  perseverance  of  llic  Spa- 
niards, llicy  WLTc  reduced  to  subinissioii,  and  treated 
with  tlic  same  kindness  and  attention.  The  lather  con- 
tinued his  instructions,  and  thir  maize  was  served  out  as 
formerly.  The  inco/istanry  and  in;.<ratilude  of  this  peo- 
ple, however,  was  such,  that  it  was  ioiuid  impossible  to 
bind  tliein,  either  by  promises  or  aft'eclioii  ;  and  it  was 
not  without  much  difticulty,  and  alter  submiltin;^  to 
many  hardships  and  deprivations,  that  they  had  the  pros- 
pect of  rendering  this  colony  a  permanent  establishment. 
They  had  not  oidy  to  strujji^lc  aj^ainst  the  inclcmentics 
of  the  climate,  and  the  hostility  of  the  inliabitanls,  but 
also  against  the  calumnies  and  op|)osition  of  their  own 
countrymen.  Succours  had  fre(|Utntly  been  promised, 
but  as  often  withheld  ;  and  I'utlier  Salva  Tierra,  saw 
himself,  at  one  time,  on  the  point  of  abandoninj^  for  ever 
the  conversion  of  the  C'alifornians,  from  the  impossibi- 
lity of  procurin)^  a  sullicient  subsistence  for  the  mission- 
aries, and  others  employed  in  the  enterprise.  Their 
zeal,  however,  at  last  surnioimted  every  opposition,  and 
in  a  few  years  several  missions  aiul  presidios  were 
founded  throughout  the  peninsula.  Whatever  were  the 
motives  by  which  these  men  were  actuated,  whether  by 
a  love  of  power,  or  a  serious  regard  for  the  propagation 
and  interest  of  religion,  wc  cannot  deny  them  the  merit 
of  exploring  this  neglected  province,  of  civilizing  its 
rude  benighted  inhabitants,  and  of  bringing  many  of 
them  to  the  knowledge  of  Christianity.  Though  their 
labotirs  have  not  succeeded,  either  according  to  their 
zeal  or  their  expectations,  yet  the  cause  of  the  failure 
did  not  lie  with  them,  but  with  the  nature  and  situation 
of  the  country.  The  peninsula  of  California  is  barren 
and  unwholesome,  while  the  neighbouring  provinces  of 
Sonora  and  Cinaloa,  on  the  eastern  side  of  the  gulf,  pre- 
sent to  the  Spaniards  abundant  mines  and  a  fertile  soil, 
objects  more  precious  in  their  eyes  than  the  precarious 
wcallh  arising  from  the  lisiicry  of  pearls,  which  is  the 
only  attraction  of  Old  California.  It  is  owing  to  this 
circumstance,  that  both  the  spiritual  and  tcmuoral  pro- 
gress of  these  missions  have  been  very  slo^  This 
country  can  boast  of  only  one  Spanish  colony ;  and 
"  4000  Indians,"  says  La  Pcrouse,  "  converted  and  col- 
lected together  in  its  fifteen  parishes,  are  the  sole  fruit 
of  the  long  apostleship  of  the  difi'erent  religious  orders 
which  have  succeeded  each  other  in  this  painful  minis- 
try." Lorctto  is  the  only  presidency  of  Old  California. 
Its  garrison  consists  of  5-1  troopers,  who  furnish  small 
detachments  to  its  fifteen  dcjiendent  missions,  which  arc 
San  Vincente,  San  Domingo,  El  Rosario,  San  Fernan- 
dez, San  Francesco  de  Uorgia,  San  (iertrude,  San  Ig- 
iiacio.  La  (iuadaiupc,  Santa  Rosalia,  La  Conception,  San 
Josef,  San  Francesco  Xavier,  Lorctto,  San  Josef  de  Ca1)o 
Lucar,  and  Todos  los  Santos.  The  poinilation  of  this 
peninsula,  however,  w  ithin  the  last  forty  years,  has  been 
rapidly  diminishing.  Some  of  the  parisiics  are  almost 
destitute  of  inhabitants,  especially  St  Ignacio  and  Gua- 
dalupe ;  and  this  diminution  has  been  attributed  to  the 
smallpox,  and  another  malady  too  common  among  Eu- 
ropeans, and  which  they  have  invariably  introduced  into 
all  their  settlements  in  the  new  world.  Another  cause, 
however,  may  be  fotnid  in  the  ntany  obstacles  to  im- 
provement, which  arise  from  the  nature  of  their  political 
institutions. 

But  while  the  Spaniards,  for  nearly  a  century  and  a 
half,  were  wasting  their  strength  antl  treasure  in  attempt- 
ing to  convert  and  civilize  a  barren  and  ungrateful  coun- 
try, it  is  a  matter  of  surprize  that  New  California,  whose 


shores  had  been  carefully  examined  by  Viscaino,  and 
represented  by  him  as  both  populous  and  fcililc,  sMiiild 
have  been  so  long  neglected.  'I'his  fine  couni>'v,  ••  l;:rli 
wouUI  have  most  amply  repaid  all  their  excrli'. 
pcrly  colonized,  was  not  occupied  by  the  Spai 
til  167  years  after  its  first  discovery;  and  it  was  not 
until  the  court  of  Spain  was  alarmed  at  the  jjrogress  of 
discovery  made  by  other  maritime  powers  on  the  north- 
west coast  of  America)  and  dn^adcd  lest  she  should  be 
anticipated  in  forming  settlements  in  that  fpiarter,  that, 
orders  were  given  to  the  Chevalier  de  Croix,  the  vice- 
roy, and  the  Visitador  Galvez,  to  found  missions  and 
presidios  in  the  ports  of  San  Diego  anu  Monterey. 
The  expedition  by  sea  anchored  at  Sau  Diego,  in  April 
1769  ;  but  owing  to  the  scarcity  of  provisions,  their  fa- 
tigues, the  want  of  shelter,  and  an  epidemical  disease, 
the  consequence  of  the  liad'cpiality  of  their  food,  the  co- 
lony was  reduced  to  great  distress.  Most  of  them  fell 
sick,  and  only  eight  individuals  remained  on  th'-ir  feet, 
when  the  land  expedition,  which  had  come  through  Old 
California,  arrived  with  assistance.  liut  it  was  riOt  till 
after  a  whole  year  of  researches  and  labour,  that  they 
succeeded  in  finding  again  the  harbour  of  Monterey,  al 
though  Viscaino  had  clearly  pointed  out  its  situation  and 
latitude.  The  first  inission  was  established  al  this  place, 
in  1770,  by  the  Franciscans,  who  still  remain  possessors 
of  the  missions  of  this  province,  although,  since  the  cx- 
pidsion  of  the  Jesuits,  the  duties  of  the  missions  in  the 
peninsula  are  performed  by  Dominican  friars.  The  mis- 
sions of  New  California,  with  their  ])opulation,  and  time 
of  establishment,  are  shewn  in  the  following  Table  : 

Names.  Founded.       Population 

in  1802. 

1.  San  Diego,  -         -         -         1769  1560 

2.  San  Carlos  de  Monterey,      -  1770  700 

3.  San  Antonio  de  Padua,         -         1771  lojo 
1.  San  Oabriel,         .          -          -          1771  lOji 

5.  San  Luis  Obispo,           -  .-  1772  70.i 

6.  San  Francisco,     -         .  -  1776  820 

7.  San  Juan  Capistrano,  -  1776  1000 

8.  Santa  Clara,         -          -  -  1777  1500 

9.  San  Buenaventura,       -  -  1782  '.'.';') 

10.  Santa  Barbara,             -  -  1786  I  lo.j 

11.  LaPurissima  Concepcion,  -  1787  1000 

12.  Soledad,                -          -  -  1791  570 

13.  Santa  Cruz.         -          -  -  179.1.  .|  t'j 

It.  San  Jose,              -         -  -  1797  C.yi      * 

15.  San  Miguel,         -          .  .  1797  Oj  > 

16.  San  Fernando,     .          -  -  1797  Coo 

17.  San  Juan  Banlista,       -  -  1797  960 

18.  SanLuis  Rey  de  Francia,  -  1798  600 

According  to  M.  Humboldt,  the  population  of  New 
California,  including  the  Indians  attached  to  the  soil, 
and  who  have  begun  to  cultivate  their  fields,  was  dou- 
bled in  twelve  years.  In  1790,  there  were  7748  souls, 
and  in  1802  they  had  increased  to  15,630.  Since  tlie 
foundation  of  the  missions,  there  were  in  all,  according 
to  the  parish  registers,  33,717  baptisms,  8009  marriages, 
and  16,98.1  deaths.  These  registers,  however,  must  not 
be  assumed  as  data  from  which  we  may  deduce  the  pro- 
portion of  births  and  deaths,  as  in  the  number  of  bap- 
tisms the  adult  Indians  are  confounded  with  the  children. 
The  number  of  Whites,  Mestizoes,  and  Muiattocs,  may 
be  fully  estimated  at  1300,  tiponwhom  alone  the  govern- 
ment can  depend  for  the  defence  of  the  coaSt,  in  case  of 
any  military  attack  by  an  European  power.    The  small- 
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ness  01  this  number,  so  disproportionate  to  the  fertility 
and  extent  of  the  country,  is  owinj^  entirely  to  the  ab- 
surd regulations  by  which  the  Spanish  presidios  are  go- 
verned, and  the  principles  of  colonization  followed  by 
Spain,  which  are  in  general  directly  opposite  to  the  true 
interests,  both  of  the  mother  country  and  colonies.  "  It 
is  truly  distressina;,"  says  the  Spanish  navigator  Galia- 
no,  "  that  the  military,  who  pass  a  painful  and  laborious 
life,  cannot  in  their  old  age  settle  in  the  country,  and  em- 
ploy themselves  in  agriculture.  The  prohibition  of 
building  houses  in  the  neighbourhood  of  the  presidio  is 
contrary  to  ^1  the  dictates  of  sound  policy.  If  the  whites 
were  permitted  to  employ  themselves  in  the  cultivation 
of  the  soil,  and  the  rearing  of  cattle,  and  if  the  military, 
by  tslablishiiig  their  wives  and  children  in  cottages, 
could  prepare  an  asylum  against  the  hidigence  to  which 
they  are  too  fretiuently  exposed  in  tb.eir  old  age.  New 
California  would  soon  become  a  flourishing  colony,  and 
resting"  place  ot  the  greatest  utility  for  the  Spanish  na- 
vigators, who  trade  between  Peru,  Mexico,  and  the 
Philippine  islands." 

The  governor  of  the  Californias  resides  at  Monterey, 
■with  a  salary  of  4000  piastres.  His  authority  is  confined 
entirely  to  the  garrisons  and  the  independent  Indians  ; 
for  he  is  Hot  allowed  to  interfere  with  the  affairs  of  the 
different  missions,  but  is  only  obliged  to  grant  assistance 
when  they  claim  it.  His  real  subjects  consist  only  of 
four  hundred  military,  distributed  in  the  different  pre- 
sidios, which  are  all  the  means  that  are  required  for 
keeping  in  subjection  about  50,000  wandering  Indians. 
Every  parish  is  governed  by  two  missionaries,  whose 
authority  over  the  converted  Indians  is  absolute  ;  and 
the  domestic  economy  of  each  mission  differs  scarcely  in 
any  respects  from  the  regulations  of  a  West  India  plan- 
tation. "  The  men  and  women,"  says  La  Perouse, 
"  are  assembled  by  the  sound  of  a  bell ;  one  of  the  priests 
conducts  them  to  their  work,  to  church,  and  to  all  their 
other  exercise.  We  mention  it  with  pain,  the  resem- 
blance is  so  perfect,  that  we  saw  men  and  women  loaded 
with  irons,  others  in  the  stocks,  and  at  length  the  noise 
of  the  strokes  of  a  whip  struck  our  cars,  this  punish- 
ment behig  also  admitted,  but  not  exercised  with  much 
severity."  The  utmost  regularity  and  order  pervades 
these  religious  communities.  Seven  hours  a  day  are 
allotted  to  labour,  and  two  to  prayers  ;  they  have  each 
a  certain  allowance  of  food,  which  consists  of  boiled 
'corn  and  maize,  and  which  is  prepared  and  served  out  in 
the  morning,  at  noon,  and  in  the  evening.  On  festivals, 
the  ration  is  beef,  which  many  of  them  eat  raw.  Cor- 
poral punishments  arc  inflicted  on  both  sexes,  for  tlie 
neglect  of  pious  exercises,  or  for  the  smallest  dishonesty  ; 
tiiat  of  the  women,  however,  is  private,  while  tlie  men 
are  exposed  to  the  view  of  all  their  fellow  converts,  that 
their  punishment  may  serve  as  an  example.  As  soon 
as  an  Indian  is  baptised,  he  immediately  becomes  a  mem- 
ber of  the  connnunity,  and  subject  to  its  laws.  On  no 
pretence  whatever  is  he  allowed  to  return  to  his  ran- 
cheria  or  family  ;  his  fate  is  as  decided  as  if  he  had  pro- 
nounced eternal  vows,  and  should  he  escape,  he  is 
brought  back  by  force,  and  under  pain  of  the  lash  is 
compelled  to  join  in  tlie  solemn  devotions  of  the  altar, 
and  to  offer  up  his  unwilling  prayers  to  that  Being,  who 
desires  not  the  homage  of  the  lij)s,  but  the  free  and  un- 
reserved worship  of  the  heart.  Tliis  system  of  govern- 
ment has  Ijcen  attempted  to  be  justified  from  the  charac- 
ter and  disposition  of  its  subjects.  They  are  represent- 
ed as  a  nation  of  children  that  never  arrive  at  manhood  : 


they  are  small  and  weak,  entirely  destitute  of  that  love 
of  liberty  and  independence  which  characterises  the 
northern  nations,  and  equally  ignorant  of  their  industiy 
and  arts.  They  have  very  few  ideas,  are  almost  incapable 
of  reasoning,  and  have  so  little  stability,  that  unless  con- 
tinually treated  as  children,  they  would  escape  from  those 
who  have  been  at  the  trouble  of  instructing  them,  and 
again  return  to  their  original  barbarism.  But  if  the  Ca- 
lilbrnian  Indian  be  so  destitute  of  the  ideas  and  qualities 
of  men  as  he  is  represented,  by  the  present  principles  of 
Spanish  legislation  he  will  be  continually  kept  so.  He 
has  no  property  that  he  can  call  his  own.  His  labour  and 
actions  are  entirely  under  the  direction  of  his  mastery, 
whom  he  has  been  taught  to  regard  as  superior  beings, 
who  hold  an  immediate  and  constant  intercourse  with 
God  ;  and  thus  he  is  retained  in  that  very  species  of  ig- 
norance, which  it  should  be  their  chief  study  to  eradicate. 
"  Would  it  be  impossible,"  says  La  Perouse,  "  for  an 
ardent  zeal,  and  an  extraordinary  patience,  to  convince 
a  small  number  of  families  of  the  advantages  of  a  society 
founded  on  the  rights  of  the  people  ?  to  establish  a  right 
of  property  among  them,  which  is  so  bewitching  to  all 
men  ;  and  thus,  by  this  new  order  of  things,  to  engage 
each  man  to  cultivate  his  field  with  emulation,  or  to  de- 
dicate his  time  to  some  other  kind  of  employment."  It 
must  be  allowed,  however,  that  though  the  executive 
power  of  the  missionaries  is  absolute  and  uncontrouled, 
the  Indian  converts  throughout  this  country  are  govern- 
ed with  the  greatest  mildness  and  humanity. 

We  shall  now  proceed  to  give  a  general  description 
of  this  province,  with  a  short  account  of  its  various  pro- 
ductions. In  such  an  extent  of  country,  it  cannot  be  ex- 
pected that  the  temperature  of  the  air  should  be  uniform. 
Accordingly  we  find  in  California  a  very  great  variety  of 
climate.  In  the  northern  province  the  sky  is  often  foggy, 
and  \ery  cold  winds  sometimes  blow  with  impetuosity 
from  the  north  and  north  west ;  but  the  climate,  in  gene- 
ral, is  much  more  mild  than  in  any  similar  situation  of  the 
same  latitude  on  the  eastern  coast  of  America.  In  the 
central  districts  of  the  peninsula  the  air  is  excessively 
dry  and  sultry  ;  but  hi  the  southern  parts  it  is  more  mo- 
derate, and  of  a  more  kindly  quality,  the  heat  being  tem- 
pered by  its  proximity  to  the  ocean  ;  and  towards  the 
northern  extremity  of  the  gulf,  in  the  same  seasons  of 
the  year,  the  water  even  freezes.  The  sky  is  constantly 
serene,  of  a  deep  blue  colour,  and  without  a  cloud  ;  and  it 
has  been  frequently  observed,  that  should  any  clouds  ap- 
pear for  a  moment  at  the  settifig  of  the  sun,  they  display 
the  most  beautiful  shades  of  violet,  purple,  and  green  ; 
a  phenomenon  which  is  supposed  to  depend  upon  a  par- 
ticular state  of  the  vesicular  vapour,  and  the  purity  of 
the  air. 

Old  California  is  in  general  barren,  wild,  and  rugged, 
and  overrun  with  rocks  and  sand.  A  chain  of  moun- 
tains stretches  along  the  interior,  of  which  the  most  ele- 
vated, the  Cerro  de  la  Oiganta,  is  from  4500  to  5000 
feet  above  the  level  of  the  sea,  and  appears  to  be  of  vol 
canic  origin.  They  are  almost  totally  bare  of  verdure, 
or  at  most  only  covered  with  small  shrubs,  briars,  and 
low  trees.  Among  these  mountains,  however,  are  inter- 
spersed several  vallies  of  a  tolerable  soil  ;  and  some  of 
the  plains,  particularly  in  the  vicinity  of  the  coast,  are 
well  adapted  both  for  pasture  and  tillage,  and  might  be 
greatly  improved  by  cultivation.  Its  greatest  deficiency 
is  the  scarcity  of  water.  From  Cape  San  Lucas  to  the 
river  Colorado,  an  extent  of  nearly  200  leagues,  there 
are  only  two  streams  that  run  into  the  Gulf  of  Califor- 
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Ilia ;  the  one  pusses  throii(^li  the  mission  of  San  Josef, 
and  discharges  itsiclf  into  the  bay  of  S.  Harnaljas ;  llie 
other  is  the  Mule^e,  whicli  waters  the  mission  of  Santa 
Uosaiia.  The  eurrenls  wliieh  descend  on  the  eastern 
wide  of  the  mountains,  are  far  from  hein^  numerous  ; 
but  their  course  and  position  liavc  not  y<l  been  distinctly 
ascertained.  Several  springs  are  scattered  throui^houl 
tlic  country,  whose  waters,  except  in  times  of  great  rain, 
are  swallowed  up  in  the  arid  s:ind  lonp  before  tiiey  reach 
the  ocean. — "  Throuy;h  a  particular  fatality,"  says  M. 
IluinbokU,  "it  is  rennii-ked,  that  the  rock  i.s  naked 
where  the  watci^;us!ies  out,  while  there  is  no  water 
where  the  rock  is  covered  with  vegetable  earth.  Wher- 
ever springs  and  earth  happen  to  be  together,  the  fertili- 
ty of  the  soil  is  immense  ;  and  it  was  in  these  places,  of 
which  the  number  is  far  from  great,  that  the  Jesuits  es- 
tablished their  first  missions."  New  California,  however, 
has  a  very  different  appearance.  It  is  well  watered, 
woody,  and  fertile  ;  and  is  one  of  the  most  j>icturcsfiuc 
countries  in  the  world.  Frequent  fogs  and  dews  give 
vigour  and  vegetation  to  the  soil,  which  consists  of  a 
black  spongy  earth,  and  produces  in  great  abundance 
many  of  the  first  necessaries  of  life.  Wheal,  maize, 
barley,  beans,  lentiles,  Sec.  are  cultivated  in  the  fields ; 
and  most  of  the  roots  and  fruit-trees  of  Spain  have  been 
carefully  introduced  into  the  gardens  of  the  Indians. 
Tht  y  have,  besides,  plantau)s, bananas,  cocoa-nuts,  sugar- 
canes,  indigo,  and  a  great  variety  of  small  herbs  and 
plants.  One  species  of  these  plants,  called  /ijVa,  sup- 
plies the  Indians  with  thread  for  making  their  nets,  and 
other  purposes  ;  and  of  others  they  make  a  kind  of  plates 
nnd  baskets,  of  a  very  elegant  and  intricate  workman- 
ship. Of  the  same  herbs,  the  inhabitants  on  the  banks 
of  the  Colorado  form  little  tubs,  called  corilas,  which 
generally  hold  about  two  bushels  of  maize,  and  with 
which  they  transport  their  goods  from  one  shore  to  ano- 
ther, without  being  the  least  damaged  by  the  water,  by 
swimming  and  [)ushing  them  before  them.  Wild  vines 
grow  in  the  interior  of  the  country,  and  yield  very  large 
grapes,  but  of  a  very  sour  (|uality  ;  and  European  vines 
and  olives  have  been  cultivated  here  with  great  success. 
Ciood  wine  is  made  in  all  the  villages  along  the  coast  as 
far  as  the  37th  degree  of  north  latitude  ;  and  near  San 
Diego,  oil  is  made  of  as  excellent  a  quality  as  any  in 
Andalusia.  But  the  principal  and  most  useful  of  all  the 
indigenous  trees  of  California,  is  the  fiilalmya,  a  kind  of 
beech,  th.e  fruit  of  which  formerly  constituted  the  great 
harvest  of  the  poor  inhabitants.  It  is  chiefly  found  in  a 
dry  soil,  and  differs  in  appearance  from  all  other  trees. 
It  has  no  leaves,  and  the  fruit  grows  to  the  boughs, 
which  are  fluted,  and  rise  vertically  from  the  stem,  form- 
ing a  very  beautiful  top.  The  fruit  is  like  a  horse  ches- 
uut,  and  full  of  prickles;  but  the  pulp  resembles  that 
of  a  fig,  o.'ily  more  soft  and  luscious,  but  always  of  an 
exquisite  taste.  The  most  valuable  quality  of  this  fi-uit, 
however,  is  its  beiiig  a  specific  against  the  distemper  de 
Luanda. 

This  country  abounds  with  domestic  animals,  aiid  fish 
and  game  of  every  description.  Hares  and  rabbits  are 
vei7  common,  and  the  trees  are  inhabited  by  the  most 
delightful  birds.  The  thickets  are  stocked  with  small 
grey  luf'xd  partridges,  which  are  extremely  well  flavour- 
ed, and  feed  in  large  companies  of  three  or  four  hundred. 
On  the  ponds  and  sea-shore  are  wild  ducks,  grey  and 
white  pelicans,  gulls,  cormorants,  curlews,  ringplovers, 
smiUl  sea  water  hens,  and  herons.     The  forests  arc  filled 


with  stags  of  a  gigantic  size.  I'locks  of  fbrly  and  fifty 
of  them  are  frequently  seen  browsing  at  a  time.  They 
arc  of  a  brown  colour,  with  large  branches  nearly  "Ij. 
feet  long,  arid  are  considered  as  among  the  moiit  beaiiti- 
ful  animals  in  Spanish  America.  These  stags,  which 
are  not  fouiid  in  Old  California,  surprised  Sebastian 
Viscaino,  when  he  visited  tliis  country  in  1602.  He 
asserts  that  he  saw  some  whose  branches  were  n<-arly 
nine  feet  in  lenjjth.  They  are  amazingly  fleet,  and  can 
scarcely  be  taken,  except  by  artifice,  wliich  is  practised 
with  great  success  by  the  Indians  of  this  country.  They 
fix  a  stag's  head,  with  its  long  branches,  upon  their  own, 
and,  armed  with  a  bow  and  arrows,  they  creep  on  all 
fours,  and  by  half  concealing  themselves  among  the 
brushwood  arul  long  grass,  and  imitating  the  motion  of 
a  stag  when  feeding,  tliey  draw  around  them  the  unsus- 
pecting h»rd,  who  become  the  victims  of  the  deception. 
This  method  of  hunting  was  seen  by  La  Perouse,  in  the 
savannas  in  the  neighbourhood  of  Monterey  ;  and  the 
Indian  played  iiis  part  so  well,  that  some  of  the  French 
hunters  would  have  fired  at  him,  had  they  not  been  7>rc- 
vcnted.  The  skins  of  these  animals,  when  dressed  by 
the  inhabitants,  might  be  converted  into  a  very  considera- 
ble branch  of  commerce.  A  more  profitable  article, 
however,  is  the  otter  skins,  of  which  there  are  here  a 
prodigious  number.  Until  1786,  the  Spaniards  never 
suspected  that  these  skins  were  of  any  value,  and  never 
thought  of  sending  them  to  Europe ;  but  the  govern- 
ment, being  informed  that  a  trade  in  this  valuable  peltry 
Would  be  productive  of  the  greatest  advantages,  have 
reserved  the  exclusive  commerce  of  them  to  itself;  and 
it  is  supposed  that  the  number  of  otter-skins,  if  properly 
collected  in  New  California,  would  annually  amount  to 
nearly  30,000.  The  Indians  who  inhabit  the  missions 
are  sometimes  employed  in  spinning  coarse  woollen 
stufTs,  called  frisadaa,  and  also  a  kind  of  cotton,  which 
they  extract  from  the  rind  of  certain  fruits.  But  the 
principal  employment  of  the  converted  Califoraians  is 
agriculture  ;  and  the  cultivation  of  this  country  has  in- 
creased with  great  rapidity  within  these  last  twenty 
years.  In  1791,  the  black  cattle  throughout  the  whole 
of  this  intendancy  amounted  to  24,958,  which  in  1802 
were  increased  to  67,782,  besides  107,172  sheep,  1040 
hogs,  2187  horses,  and  879  mules.  During  the  same 
peiiod,  the  cultivation  of  grain  was  more  than  doubled. 
In  1791,  according  to  tlie  tables  of  M.  Galiaiio,  the 
Indians  sowed  only  874  fanegas  of  wheat,  which  yield- 
ed a  harvest  of  \5,\97  fatiegas  ;  while,  in  1802,  2i"t89 
IV.negas  were  sown,  aiut  the  produce  33.576  fanegas. 
"  This  progress  of  agriculture,"  says  M.  Humboldt, 
"  this  peaceful  conquest  of  industiy,  is  so  much  the  more 
interesting,  as  th,;  natives  of  tliis  coast,  very  different  from 
those  of  Nootka  and  Norfolk  bay,  were  only  thirty  years 
ago  a  wandering  tribe,  subsisting  on  fisliing  and  hunting, 
and  cultivating  no  sort  of  vegetables."  So  much,  how- 
ever, cannot  be  said  for  the  peninsula  of  Old  California. 
The  few  fertJIe  spots  produce  sufficiently  luxuriant  crops 
of  maize,  wheat,  French  beans,  garvanzo,  or  a  kind  of 
pease,  and  all  sorts  of  esculents;  and  the  vines  which 
have  been  cultivated  here,  yield  excellent  grapes,  the 
wine  of  which  resembles  that  of  the  Canary  Islands.  But 
the  arid  nattire  of  the  soil,  and  the  want  of  water  and 
vegetable  earth  in  the  interior,  must  always  prevent  this 
country  from  maintaining  a  numerous  population.  The 
aridity  of  the  soil,  however,  is  in  some  degree  compen- 
sated by  tlie  immense  quantities  of  fish,  and  almost  every 
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species  of  pearl  oysters,  which  are  found  upon  its  coast ; 
and  these  last  have  been  the  chief  inducement  to  adven- 
turers during  two  centuries  for  visiting  this  desert 
country.  Tliese  oysters  are  most  abundant  in  the 
southern  part  of  the  peninsula,  particularly  in  the  bay 
of  Ccralvo,  and  round  the  islands  of  Santa  Cruz  and  San 
Josef.  They  lie  in  great  numbers  on  banks  in  the  gulf, 
which  are  commonly  called  /lostias,  in  three  or  four 
fathoms  water  ;  and  may  be  seen  as  plain  as  if  they  were 
on  the  surface.  The  pearls  are  very  beautiful  and  large, 
but  frequently  of  an  irregular  figure.  This  fishing  has 
been  a  sourJe  of  great  wealth  to  the  Spanish  colonists  ; 
and  indeed  since  the  cessation  of  the  pearl  fishery  near 
the  island  of  Marguerite,  the  gulfs  of  California  and 
Panama  arc  the  only  places  in  Spanish  America  which 
supply  pearls  for  the  commerce  of  Europe.  This  branch 
of  commerce  has  of  late  years  very  much  fallen  off, 
owing  to  the  avarice  and  violence  of  the  adventurers, 
who  pay  the  Indians  and  negroes  employed  as  drivers 
so  poorly,  and  treat  them  so  harshly,  that  the  fishery  is 
considered  as  almost  abandoned.  The  cordillera  of  Old 
California  is  inhabited  by  animals  which  resemble,  both 
in  their  form  and  their  habits,  the  moujlon  of  Sardinia. 
Their  horns  are  curved  in  a  spiral  form  ;  and  tliey  leap, 
like  the  ibex,  with  their  head  downward ;  but  are  essen- 
tially different  from  the  wild  goats,  which  are  of  an  ashy 
white,  and  peculiar  to  New  California. 

"  New  California,"  says  La  Perouse,  who  visited  the 
country  in  1786,  "  notwithstanding  its  fertility,  cannot  as 
vet  reckon  a  single  settler  ;  some  soldiers  married  to 
Indian  women,  vho  dwell  in  forts,  or  who  are  spread 
among  the  small  detachments  of  troops  in  the  different 
missions,  at  this  time  constitute  the  whole  Spanish  nation 
in  tliis  part  of  America.  If  it  were  at  a  less  distance 
from  Europe,  it  would  in  no  respect  yield  to  Virginia, 
which  is  opposite  to  it ;  but  its  proximity  to  Asia  may 
indemnify  it,  and  I  am  of  opinion,  that  good  laws,  and 
more  especially  liberty  of  commerce,  would  speedily 
procure  it  some  settlers  ;  for  the  Spanish  possessions 
are  so  extensive,  that  it  is  impossible  to  imagine  that, 
for  a  long  time  to  come,  the  population  can  become 
numerous  in  any  of  its  colonies.  The  great  number 
of  both  sexes  who  are  in  a  state  of  celibacy,  and  have 
taken  vows  to  continue  so,  and  the  invariable  policy  of 
ihe  Spanish  government  to  admit  only  one  religion,  and 
'  to  employ  the  most  violent  means  in  support  of  it,  will 
incessantly  oppose  a  new  impediment  to  every  increase." 
Sec  Vcnegas'  History  of  California  :  Humboldt's  Polili- 
cal  Essay  on  Ihe  Kingdom  of  A'ciu  Spain,  vol.  ii.  p.  319  ; 
and  La  Perouse's  Voyage,  vol.  ii.  p.  194.     (/j) 

CALIGUL.A,  Caius-Cxsar,  the  fourth  of  the  Ro- 
man emperors,  was  the  son  of  Germanicus,  the  adopted 
son  of  Tiberius.  lie  was  born  on  the  31st  day  of 
August,  in  liie  year  of  Rome  765,  and  the  twelfth  of  our 
sera.  Being  brought  up  from  his  infancy  in  tlie  camp, 
his  mother  ,\grippina,  an  able  intriguing  woman,  wish- 
ing to  make  him  popular,  always  dressed  him  in  the 
habit  of  a  common  eoldier,  or  caligatus,  so  termed  from 
wearing  the  caliga,  or  military  boot ;  from  which  cir- 
rumstance,  Caius  was  affectionately  <listinguishcd  among 
Ihe  men  by  the  name  of  Caligula,  or  the  little  private. 
Soon  after  the  death  of  his  lamented  father,  wiiom  he 
had  accompanied  in  llic  expedition  to  Syria,  Caligula 
relurn((i  liome,  and  lived  with  his  mother,  wiio,  in  a 
short  time,  incurring  the  suspicions  of  Tiberius,  was 
banished  l>y,thc  senate.     He  then  removed  to  the  house 


of  Livia  Augusta,  at  whose  funeral  obsequies  he  pro- 
nounced an  oration,  though  yet  but  a  stripling ;  and  hav- 
ing resided  for  some  time  with  his  grandmother  Antonia, 
he  was  summoned,  in  the  twentieth  year  of  his  age, 
when  he  assumed  the  toga  virilis,  to  attend  his  grandfa- 
ther Tiberius  to  Capraea. 

Tiberius  seems  at  first  to  have  had  a  favourable  opi- 
nion of  the  talents  of  his  grandson,  as  his  principal  motive 
in  bringing  him  forward  at  this  time,  was  to  counter- 
balance the  influence  of  Sejanus,  now  an  object  of 
jealousy  to  the  tyrant.  Caligula  did  every  thing  in  his 
power  to  recommend  himself  to  the^mperor.  Not  a 
word  escaped  his  lips  respecting  the  condemnation  of 
his  mother,  and  his  two  brothers  ;  his  fierce  feelings  he 
so  carefully  suppressed  in  the  presence  of  Tiberius,  that 
no  insult  or  provocation  could  rouse  him ;  and  he  so 
effectually  studied  and  assumed  the  conduct,  humours, 
language,  and  even  tone  of  voice  of  the  emperor,  that  it 
was  soon  remarked  of  him,  that  "  never  was  there  abet- 
ter servant,  nor  a  worse  master."  His  natural  disposi- 
tion, however,  which  was  ferocious  and  base  beyond 
conception,  occasionally  broke  out  in  spite  of  all  his 
dissimulation.  It  was  even  then  observed,  that  he 
eagerly  attended  at  all  executions  and  tortures  ;  muffled 
up  in  a  long  garment,  he  prowled  through  the  streets 
at  night,  and  engaged  in  the  lowest  debaucheries ;  whilst 
proficiency  in  dancing,  fencing,  singing,  and  other  ac- 
complishments of  the  same  nature,  constituted  the  sole 
object  of  his  ambition.  So  sensible  was  Tiberius  him- 
self of  the  depravity  of  his  character,  that  he  often 
asserted,  that  Caius  lived  but  to  be  the  destruction  of 
him  and  all  around  him,  and  confessed,  that  he  was  rear- 
ing a  serpent  for  the  Roman  people,  and  a  second  Phae- 
ton for  the  world. 

About  this  period,  Caligula  was  married  to  Junia 
Claudilla,  or  Claudia,  daughter  of  Marcus  Silanus,  a 
most  respectable  senator ;  but  Junia  soon  afterwards 
dying  in  childbed,  he  attached  himself  to  Ennia,  the 
wife  of  Macro  the  pretorian  prefect.  This  woman  he 
won  over  to  his  purposes,  under  a  solemn  promise  of 
marrying  her  on  his  accession  ;  an  event  which,  accord- 
ing to  some,  she  and  her  husband  materially  contributed 
to  accelerate,  having,  by  the  directions  of  Caligula, 
poisoned  the  emperor.  The  real  intention  of  Tiberius 
with  regard  to  the  succession  is  not  well  ascertained. 
Well  aware  of  the  monstrous  character  of  Caligula,  ho 
seems  to  have  vvisiied  his  rejection  ;  but  the  memory  of 
Germanicus,  and  the  popularity  of  Caligula  himself  with 
the  army,  deterred  him  from  any  open  attempt  to  exclude 
him.  He  tlurcforc  be(|ueathcd  the  empire  conjointly 
to  him  and  his  brother  Tiberius  Gemellus,  a  young  lad 
of  considerable  promise.  No  sooner,  however,  was  the 
breath  out  of  llie  emperor,  than  the  senate,  instigated  by 
a  blind  hatred  of  the  old  tyrant,  innncdiately  cancelled  the 
will,  and  apjwinud  Caligula  their  sole  master.  This 
melancholy  event  took  place  A.  D.  37. 

The  real  character  of  Caligula  being  hitherto  but 
little  \mderEtood  among  the  people,  his  accession  was 
hailed  with  universal  joy.  During  even  the  funeral  pro- 
cession of  Tiberius,  amid  the  victims,  altars,  glaruig 
torches,  and  other  customary  demonstrations  of  woe,  the 
giddy  multitude,  observing  this  hopeful  favourite  in  his 
mourning  attire,  could  not  contain  their  raptures,  but 
greeted  him  with  their  blessings  and  acclamations;  and, 
in  three  months  after  his  accession,  160,000  victhns  are 
said   to  have  been   offered  throughout  the  empire  in 
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ilianksRiviiin'  lo  tlic  p;od».  On  one-  occasion  whin  he 
was  indisposed,  the  peoph-  of  Home  watched  all  night 
round  the  palace  ;  many  of  them,  in  conformity  to  the 
superstition  of  the  times,  onijaj^ed  to  fij^ht  in  sinj^le  com- 
bat for  his  recovery  ;  and  sonic  even  devoted  thi^msclves 
to  de;ah,  by  a  label  v  hich  they  displayed,  as  substitutes 
to  I'lulo  for  the  life  of  the  cnijHror. 

The  first  acts  of  Calijjula  were  by  no  means  ill  cal- 
culated to  encouraj^e  this  universal  attachment.  Besides 
shewing  a  proper  rej^ard  for  the  ashes  of  his  mother  and 
brother,  wlio  had  fallen  sacrifues  to  the  jealousy  of 
Tibtrins,  he  jjrelended  to  l)urn  all  the  documents  which 
might  lead  him  to  a  knowlcdjje  of  those  implicated  in 
their  condenuialion.  When  a  memorial  was  presented 
to  him  respecting  a  design  on  his  life,  his  reply  was, 
"  that  he  was  conscious  of  no  action  for  which  he  could 
be  hated,  and  that  he  was  determined  to  shut  his  cars 
against  all  informers."  Jlis  conduct  in  other  respects 
was  C(]ually  Haltering.  Among  other  popular  actions, 
he  banished  from  the  city  all  the  infamous  professors  of 
vice,  restored  valuable  jjrivilcges  to  the  ])eople,  strength- 
ened the  atithoiity  of  the  magistrates,  was  extremely 
nice  as  to  the  (lualifications  and  conduct  of  the  knights, 
reniitlcd  taxes,  conferred  donations,  relieved  distress, 
and,  in  short,  was  much  too  good  an  em])cror  to  continue 
so.  I''or  all  these  reasons,  a  golden  shield,  among  other 
honoiM-s,  was  decreed  to  him,  which  was  every  year  to 
be  borne  in  solemn  procession  to  the  capitol,  by  a  com- 
pany of  priests,  followed  by  the  whole  senate  ;  while  the 
children  of  the  prime  nobility,  boys  and  girls,  were  all 
to  chaunt  in  regular  cadence  the  praises  of  this  mighty 
benefactor. 

The  Koman  people  were  destined  soon  to  awake  from 
this  delusive  dream.  Whether  wc  are  to  ascribe  his 
conduct  to  insanity,  to  the  corruption  of  the  times,  or  to 
the  genius  of  despotic  authority,  one  thing  is  certain,  that 
Caligula  disgraced  the  character  of  hmnan  nature  more 
than  any  other  i!)dividual.  There  is  something  in  un- 
limited power,  well  calculated  to  nurse  and  bring  to  per- 
fection the  caprices  of  human  nature  ;  and  to  this  cir- 
cumstance we  arc  probably,  in  a  great  measure,  to 
ascribe  the  whimsical  beneficence  and  the  wanton  barba- 
litiesof  this  and  the  other  tyrants  wIio  then  governed  the 
world.  Subjected  to  no  controul  or  responsibility  by  a 
political  constitution,  furnished  with  no  motives  of  fear 
or  ulterior  ambition,  cither  in  this  world  or  in  the  next, 
they  were  naturally  impelled,  like  the  inferior  crea- 
tures, by  every  motion  of  the  animal  fluids,  and  pardon- 
ed, butchered,  and  oppressed,  without,.any  other  rea- 
son than  the  htimour  of  tlic  moment.  Absolute  princes 
are  always  mad  in  proportion  as  they  are  pow"erful ; 
once  above  the  consideration  of  law  and  public  opinion, 
wc  are  prepared  for  every  inconsistency,  and  every  cnor- 
tnity. 

One  of  tlic  first  ptiblic  crimes  of  Caligula,  was  to  put 
to  death  Gemellus,  the  iniforlunate  youth  already  men- 
tioned. Silanus,  too,  his  falher-in-law.  Macro  and  his 
wife  Ennia,  and  several  others,  all  of  them  zealous 
agents  in  promoting  his  accession,  were  rewarded  for 
their  services  with  death.  Many  were  the  persons  of 
all  ranks  who  fell  victims  cither  to  his  political  jealousy 
or  to  his  caprice.  An  exile,  who  had  been  banished  by 
Tiberius,  having  returned,  and  being  asked  by  Caligula 
how  he  had  spent  his  time,  the  man,  by  way  of  flattcrv, 
told  him  "  tliat  his  constant  occupation  was  praying  to 
Jh»  gods  that  Tiberius  might  be  tlestro\-ed,  and  Caligula 
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advanced  in  his  room  :"  upon  this,  thinking  that  those 
exiled  by  himself  woiiM  in  like  manner  wish  for  hindc- 
sti'uclion,  Caligula  sent  his  executioners  through  all  the 
islands,  to  ])nt  the  whole  of  them  to  death.  His  innate 
love  of  cruelty  exceeds  belief  lie  never  allowed  the 
executioner  to  finish  criminals  by  one  great  blow  ;  but 
ordered  him  to  |)iocecd  by  minute  and  frequent  strokes, 
that  they  might  feel  themselves  dying.  The  slightest 
ofli'nce,  such  as  omitting  to  swear  by  himself,  often  pro- 
voked him  to  extremities.  It  was  one  luxury  of  his  to 
compel  fathers  to  witness  the  execution  of  their  sons  , 
and,  on  one  occasion,  when  an  apology  was  sent,  he  in- 
vited the  wretched  man  to  a  magnificent  ban(|uet,  and 
assuming  all  the  ease  and  gaiety  of  which  he  was  capa- 
ble, entertained  him  with  the  utmost  merriment  and  jo- 
cularity. Caligula  was  frcfpiently  heard  to  lament,  thai 
his  times  were  not  distinguished  by  some  signal  calamity. 
Sensible  that  his  tyrannical  conduct  made  him  an  object 
of  universal  detestation,  his  common  maxim  was,  oderint 
(lum  metuanlj  "  let  them  hate  me,  provided  they  feai 
me  ;"  and  once,  when  the  people  hissed  in  disapproba- 
tion of  his  pursuits,  his  rage  burst  out  in  the  horrible 
wish,  that  the  Roman  people  had  but  one  neck,  which  he 
might  cut  oir  at  a  blow. 

The  monster  sometimes  attempted  wit  in  the  midst  of 
his  butcheries.  Some  Gauls  and  Greeks  having  been 
condemned  together,  probably  for  the  sake  of  the  exe- 
crable pun,  he  boasted  that  he  had  done  for  Gallograecia. 
A  military  gentleman  having  gone  for  his  health  to 
Greece,  and  petitioned  from  time  to  time  for  a  renewal 
of  his  leave  of  absence,  the  tyrant  at  last  ordered  hint  to 
be  slain,  adding,  that  as  medicine  had  been  of  no  service 
to  him,  blood-letting  was  absolutely  necessary.  Even 
in  his  most  pleasant  moods,  this  tremendous  jester 
thought  of  nothing  but  blood.  When  kissing  the  neck 
of  his  wife  or  mistress,  he  frequently  remarked,  "  pretty 
as  this  neck  is,  ofl'  it  goes  the  moment  I  order  it."  One 
day  at  a  sumptuous  banquet,  he  suddenly  burst  out  into 
laughter,  upon  which  the  two  consuls,  who  reclined  by 
him,  politely  ventured  to  demand  the  cause  of  his  im- 
perial merriment.  "  I  was  only  thinking,"  replied  Cali- 
gula, "  how  easily,  by  a  single  nod,  I  could  assassinate 
both  of  you."  His  jest  with  Apclles  the  tragedian  was 
more  serious,  wliom  he  ordered  to  be  flogged  most  un- 
mercifully, that  he  might  hear,  in  their  native  excel- 
lence, the  fine  tones  and  inflexions  of  voice  of  that 
actor. 

It  would  be  disgusting  to  enumerate  the  various  acts 
of  oppression,  by  taxation,  pillage,  torture,  and  murder, 
recorded  of  this  wretch,  who  was  also  equally  infamous 
for  his  efieniinacy  and  horrible  debaucheries.  His  inces- 
tuous passion  for  his  own  sisters  is  well  known.  His 
sister  Urusilla,  with  whom  he  had  been  delected  in  scan- 
dalous familiarities  when  a  boy,  he  now  actually  married  ; 
and  he  bcw;uled  her  death  with  the  most  extravagant 
frenzy  of  grief.  His  next  madness  was,  like  Alexander 
the  Great,  to  give  himself  out  for  a  god.  He  actually 
built  a  temple  to  his  own  divinity,  and  histituted  a  priest- 
hood, altars,  and  sacrifices,  in  honou;-  of  himself;  and 
sometimes  exhibited  himself  among  a  crowd  of  statues 
of  his  brother  gods,  being  consulted  by  the  people,  and 
giving  responses.  As  a  deity  of  equal  rank,  he  used  to 
invoke  the  full  moon  to  his  embraces  at  night.  He  like- 
wise held  private  conferences  with  Jupiter  Capiiolinus, 
at  one  time  muttering  sometlung  in  a  low  voice,  at  ano- 
ther, gravely  listeiung  ;  and  was  not  lutfrequcntly  heard 
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to  remoiistiale  with  the  other  gotl  in  pretty  sharp  lan- 
guage. All  this  folly  was  scarcely  more  extravagant 
than  his  fondness  for  his  horse  Incitatus.  In  honour  of 
this  animal,  he  built  a  magnificent  palace,  appointed  do- 
mestics, and  supported  a  splendid  table,  to  which  peo- 
ple were  invited  in  the  name  of  the  horse.  He  moreover 
accommodated  the  steed  himself  with  a  marble  stable, 
and  an  ivory  rack,  gave  him  gilt  barley,  and  wine  out  of 
a  golden  cup,  swore  by  his  health  and  fortune,  and,  ac- 
cording to  some,  intended  to  make  him  consul. 

In  his  public  transactions,  Caligula  was  equally  ex- 
travagant and  cruel.  He  engaged  in  immense  under- 
takings, such  as  filling  up  vallies,  and  levelling  moun- 
tains, merely  because  they  were  deemed  impossible. 
Among  these,  his  famous  bridge  at  Baiae  was  none  of  the 
least.  This  bridge,  supported  on  two  rows  of  boats, 
consisted  of  large  beams  of  timber,  over  which  was 
placed  a  bank  of  earth,  faced  and  paved  with  solid  ma- 
sonry, to  as  to  resemble  the  Appian  way  ;  and  extended 
over  the  sea  from  Baiie  lo  Puteoli,  being  a  distance  of 
near  four  miles.  Along  this  floating  structure,  Caligula 
paraded  on  horseback  and  in  chariots  for  two  successive 
days  ;  and  to  add  variety  to  the  scene,  having  invited  a 
great  number  of  people  to  view  the  bridge,  he  tossed 
them  all  into  the  sea,  and  there  knocked  them  on  the 
head  with  oars  and  poles  to  keep  them  under  water. 
Wishing  now  to  appear  in  the  character  of  a  conqueror, 
he  ordered  an  expedition  to  be  prepared  with  the  utmost 
haste,  resolving  to  conduct  it  in  person  into  the  heart  of 
Germany.  His  march  through  Gaul  was  sometimes  so 
rapid,  that  the  standard-bearers  could  not  keep  pace 
with  the  troops  ;  on  other  occasions  it  was  so  extremely 
slow,  that  he  waited  to  have  the  roads  swept  and  sprinkled 
with  water  by  the  inhabitants  of  tlie  country.  When  in 
the  act  of  crossing  the  Rhine,  some  person  unluckily 
expressed  his  uneasiness  lest  the  Germans  might  now  be 
at  hand  ;  upon  which  Caligula  was  so  frightened,  that  he 
suddenly  tia-ncd  back,  and  would  not  wait  till  the  bridge 
was  cleared,  but  was  handed  over  the  heads  of  the  sol- 
diers to  the  other  side  of  the  river.  Soon  after,  in  order 
to  retrieve  his  character,  having  commanded  some  Ger- 
man deserters  to  be  stationed  privately  in  a  wood,  and  a 
report  to  be  suddenly  spread  in  the  camp  that  the  enemy 
was  near,  he  put  himself  courageously  at  the  head  of 
his  guards,  and  assuming  the  air  of  a  great  hero,  sallied 
out  in  quest  of  the  foe,  scoured  the  forest,  and  then  or- 
dered a  great  number  of  trees  to  be  converted  into  bare 
trunks,  on  which  to  erect  the  trophies  of  his  victory. 
On  his  return  from  this  glorious  canipaign,  he  nearly 
ruined  Gaul  with  enormous  exactions,  in  order  to  defray 
the  cxpences  of  another  expedition  against  the  ocean, 
which  he  had  determined  to  conijuer.  l"or  this  purpose, 
having  drawn  u])  his  legions  on  tiie  beach,  arranged  his 
battering  rams  and  other  military  engines,  and  ordered 
the  triuupets  to  sound  preparatory  to  the  charge,  he  sud- 
denly commanded  the  soldiers  to  stoop  down  and  fill  their 
helmets  with  shells,  which  he  called  the  spoils  of  the 
ocean.  In  commemoration  of  this  victory,  he  built  a 
lofty  tower  on  the  spot,  on  which  a  light  was  kept  bum- 
ing  for  the  direction  of  mariners.  The  next  care  of  the 
conqueror,  after  announcing,  by  letters,  all  these  ex- 
ploits to  the  senate,  was  to  make  arrangements  for  his 
ti-iumph,  which  lie  resolved  should  be  very  magnificent. 
Great  numbers  of  Gauls,  the  tallest  that  could  be  found, 
were  engaged  for  moving  in  the  character  of  German 
I  aptivcs  in  the  procession.  These  were  compelled  to 
dye  their  hair  of  a  red  colour,  to  assume  various  uncouth 


dresses,  and  to  pronounce  occasionally  some  hard  wo.rds, 
resembling  German  and  other  savage  languages. 

These  childish  follies  were  succeeded  by  a  design  of  a 
more  serious  nature.  Recollecting  that  some  legions 
had  once  mutinied  against  his  father,  Caligula  resolved, 
like  a  strict  disciplinarian,  now  to  decimate  them.  With 
this  view,  he  summoned  them  to  appear  before  him 
without  their  arms,  while  his  cavalry  was  observed  ready 
to  surround  them  ;  but  the  legions  suspecting  some  trea- 
chery, put  themselves  in  a  posture  of  defence ;  upon 
which  the  t\  rant  fled  to  Rome,  to  wreak  his  vengeance 
on  the  Worthless  senate. 

The  public  patience  began  now  to  be  nearly  exhaust- 
ed ;  plots  and  conspiracies  began  to  be  talked  of,  and  a 
formidable  combination,  headed  by  Lentulus  Getulicus 
and  Marcus  Lepidus,  were  actually  discovered.  Many 
were  the  deaths  which  this  conspiracy  occasioned. 
Caligula  now  kept  regular  lists  of  those  intended  for  de- 
struction, and  seems  to  have  meditated  the  horrible  de- 
sign of  cutting  off  the  whole  senate,  with  a  great  pro- 
portion of  the  principal  knights.  His  odious  career, 
however,  was  now  drawing  to  a  close.  Cassius  Chaerea, 
a  brave  officer,  but  unfortunate  in  having  a  very  effemi- 
nate voice,  being  ridiculed  on  tliis  account  by  Caligula, 
and  exposed  by  his  indecent  jests  to  the  derision  of 
others,  resolved  to  rid  the  world  of  the  monster  ;  and 
many  other  Romans,  exasperated  in  like  manner  by  in- 
sult and  oppression,  joined  him  in  the  project.  After  a 
variety  of  disappointments  and  narrow  escapes,  the  con- 
spirators at  last  found  an  opportunity  of  executing  their 
design,  amid  the  confusion  of  a  festival.  While  the  em- 
peror was  passing  from  the  theatre  to  the  palace,  during 
the  celebration  of  the  games  in  honour  of  Augustus, 
Chjcrea  gave  him  a  wound  in  the  neck,  and  the  other 
conspirators  rushing  upon  him  at  once,  dispatched  him 
by  repeated  blows,  none  ofiering  to  assist  him.  His 
carcase  was  allowed  to  remain  on  the  spot  wliere  it  fell 
till  night,  when  either  his  wife  or  Agiippa  employed 
some  person  to  remove  it,  and  committed  it  half  burnt 
lo  the  earth.  Not  content  with  his  own  death,  the  con- 
spirators resolved  to  exterminate  his  whole  family,  and 
accordingly  one  of  their  party,  that  very  night,  put  to  death 
his  wife  CeCsonia,  and  his  infant  daughter,  who  is  said  to 
have  already  manifested  the  ferocious  disposition  of  her 
father. 

Thus  perished,  A.  D.  '11,  in  the  29th  year  of  his  age, 
after  a  reign  of  three  years  and  ten  months,  cue  of  the 
most  odious  tyrants  that  ever  afllicted  the  human  race. 
No  sooner  were  the  tidings  of  his  death  suffKiently  con- 
firmed, than  the  people  gave  loose  reins  to  tlieir  indig- 
nation. His  statues  were  instantly  pulled  dow  n,  his  ca- 
j)ricious  laws  annulled,  and  his  memory  as  much  as 
])ossible  obliterated.  The  external  a])pearance  of  Cali- 
gula was  no  bad  enil)lcm  of  his  mind, — his  form,  features, 
complexion,  and  gestures,  all  conspiring  to  produce  a 
sensation  of  disgust  and  horror.  His  countenance,  which 
was  naturally  repulsive,  was,  in  this  respect,  improved 
by  art,  for  we  are  told  that  he  practised  at  his  mirror  all 
the  frowns  and  distortions  of  face  which  he  deemed  best 
calculated  to  inspire  terror.  He  was  not  deficient  cither 
in  talents  or  education  ;  and  would  have  made  no  con- 
temptible figure  as  an  orator  ;  but  his  chief  attention  was 
directed  to  the  accjuisilion  of  fimie  as  a  dancer,  musician, 
gladiator,  and  charioteer.  Caprice  and  cruelty,  those 
c«nstant  attributes  of  tyranny,  were  the  most  prominent 
features  of  his  disposition,  and,  combined  with  sensuality 
und  cowardi.cc,  formed  nearly  the  whole  of  his  characdcr. 
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As  Senoca  justly  observes,  Caligula  sccjns  to  liavc  been 
produced  by  nature  for  the  purpose  of  shcwinjr  what 
mischief  could  I)c  accomplished  by  the  (greatest  depra- 
vity, siipporlod  by  tlie  greatest  power.  See  Suelo^iiu.i. 
Universal  History.      Crevirr.     (e) 

CALIPH,  or  K.IIAI.II',  the  title  by  whicli  the  succes- 
sors of  Mahomet  were  distinguished.  As  the  history  of 
the  caliphs  has  already  been  fjiveii  in  its  ))roper  place, 
(see  AuMiiA,)  all  we  propose  at  present  is  to  i;\\c  a 
short  sketch  of  their  genei'al  character,  and  of  the  na- 
ture of  the  oflice  with  which  they  were  invested. 

The  immediate  successors  of  tlie  founder  of  a  new  re- 
lii^ioi!,  and  a  new  empire,  widely  extended,  but  not  yet 
fully  confirmed,  foir.id  themselves  under  liic  necessity 
of  imitatiufj  tlie  qualities,  by  which  he  had  succeeded  in 
establishing^  his  character  as  a  propiiel,  and  his  power  as 
a  sovereign.  An  aflectatioii  of  entimsrastir.  devotion,  and 
of  rigid  austerity,  was  essential  to  the  impostor,  who  pre- 
tended an  immediate  commission  from  heaven.  The 
piety  of  Mahomet  was  habitual  and  ardent ;  his  pretended 
intercourse  with  the  Almighty,  frecjuent  and  ostentatious  ; 
and,  except  in  one  s])ecics  of  indulgence,  which  he  grant- 
ed liberally  to  the  faithful,  and  which  formed  the  most 
attractive  allurement  of  his  paradise,  his  temperance  and 
sobriety  were  singular  and  exeniplaiy.  In  these  quali- 
ties he  seemed  even  to  be  surpassed  by  the  enthusiasm, 
the  austerity,  and  the  abstinence  of  the  first  caliphs.  All 
the  time  wiiich  they  could  spare  from  the  duties  of  roy- 
alty, was  spent  in  prayer  or  in  preaching,  before  the  se- 
pulchre of  the  prophet.  Atmbeker,  on  being  elected  to 
the  caliphate,  ordered  his  daui^hter  Ayesha  to  take  a 
strict  account  of  his  private  patrimony,  th;it  it  might  be 
easily  ascertained  liy  bis  subjects,  how  far  he  was  enrich- 
ed or  impoverished  by  his  exalted  office.  He  claimed, 
as  his  just  reward  for  the  service  of  the  state,  an  annual 
halary  of  three  pieces  of  gold,  with  the  maintenance  of  a 
single  camel,  and  a  black  slave  ;  but  on  the  Friday  of 
each  week  he  distrilnited  the  remainder  of  his  private 
fortime,  and  the  public  treasure,  amongst  the  most  wor- 
thy and  the  most  indigent  of  the  Moslems  ;  a  coarse  gar- 
ment, and  five  pieces  of  gold,  were  all  the  riches  lie  Iiad 
to  bequeath  to  his  successor.  The  mortifications  and 
the  humility  of  Omar  were  still  more  rigid,  or  more  os- 
tentatious than  those  of  Abubekcr.  IJarlcy  biead,  or 
dates,  were  his  only  food  ;  water  was  his  drink  ;  his  gown 
ivas  torn  in  twelve  places  ;  and  a  Persian  satrap,  who 
came  to  do  him  homage,  found  him  asleep  among  beg- 
gars on  the  steps  of  the  mostjuc  of  Medina. 

An  usurper,  wiio,  without  any  peculiar  advantages  of 
wealth  or  family,  proposes  to  raise  nimself  to  absolute 
power,  must  secure  the  all'vctions  and  the  confidence  of 
his  countrymen,  by  profuse  liberality,  insinuating  affabi- 
lity, and  humble  condescension.  The  pretended  apostle 
of  God,  satisfied  with  tiie  power  of  royalty,  affected  to 
disdain  its  pomp  ;  submitted  even  to  the  menial  offices 
of  the  family;  kindled  the  fire;  milked  the  ewes;  and 
mended  with  his  own  hands  his  shoes  and  his  garments. 
His  faithful  adherents  were  rewanUd  by  munificent  pre- 
sents; the  wavering  were  confirmed  by  splendid  pro- 
mises ;  and  all  his  countrymen  were  gratified  by  the 
gracious  smile  of  the  prophet,  who  imposed  on  them  the 
yoke  of  spiritual  and  temporal  bondage.  Tnese  popu- 
lar qualifications  were  cultivated  witii  no  less  attention 
and  effect  ijy  the  earliest  of  his  successors.  Multitudes 
Were  fed  by  the  bounty  of  Alnibeker,  the  mildness  and 
condescension  of  whose  general  ilemcaiiour  conciliated 
every  heart.     The  maimers  of  Omar  were  equally  mo- 


dest and  nnassviming  ;  and  his  bounty,  like  his  treasures, 
was  sliil  mor<  ample  than  that  of  his  amiable  predeces- 
sor. To  Abbas,  the  uncle  of  the  prophet,  he  assigned  an 
allowance  of  twenty-live  thousand  pieces  of  silver;  to 
each  of  the  aged  warriors,  who  survived  the  bartle  of  Be. 
der,  he  allotted  five  thousand  jjieces;  and  rewarded  with 
an  annual  pension  of  tliree  thousand,  the  last  and  mean- 
est of  the  followers  of  Mahomet. 

To  found  a  new  dynasty  among  a  people  so  enter- 
prising and  warlike  as  the  Arabs,  required  tlie  dazzling 
accomplishments  of  a  hero,  as  well  as  the  sanctity  of  a 
prophet,  and  the  prudence  and  sagacity  of  a  statesman. 
The  splendid  victories  of  Mahomet  were  continually  add- 
ing credibility  to  his  pr'.tensions  as  the  m<:5scngcr  of  Clod, 
commissioned  to  propagate  the  true  religion,  by  persua- 
sion or  liy  the  swoi-d  ;  to  convert  or  to  extemiinate  the 
unbelieving  nations  throughout  the  world.  His  succes- 
sois  gloried  in  the  distinction  of  being  coinmanders  of 
the  faithful.  The  warlike  virtues  of  Abubekcr,  Omar, 
and  Othman,  had  been  displayed  under  the  banners  of 
the  pro])hct ;  and  the  hojje  of  dominion,  or  of  paradise, 
made  them  ready  to  encounter  eveiy  peril  in  the  propa- 
gation of  the  faith.  Omar,  in  his  reign  often  years,  re- 
duced thirty-six  thousand  cities,  or  strong  holds,  to  his 
obedience  ;  demolished  four  thousand  churches  or  tem- 
ples of  the  infidels ;  and  erected  fourteen  hundred 
mosques  for  the  exercise  of  the  Mahometan  worship. 
In  one  hundred  years  after  the  llignt  of  Mahomet  from 
Mecca,  the  empire  of  his  successors  extended  from 
India  to  the  Atlantic  ocean,  comprehending  the  widely 
distant  regions  of  Persia,  Syria,  Egypt,  Africa,  and  Spain. 

When  the  power  of  the  caliphs  was  confirmed  beyond 
the  fear  of  revolution,  they  forgot  the  real  or  affected 
virtues,  which  their  predecessors  had  found  necessary 
to  its  acquisition.  Their  interest,  indeed,  prevented  any 
abatement  of  tlieir  zeal  for  the  extension  of  Islamism  : 
but  the  moderation,  the  affability,  the  self-denial,  even 
the  courage  by  which  the  first  caliphs  were  distinguish- 
ed, soon  gave  way  to  the  love  of  pomp,  of  oppression,  of 
luxury,  and  effeminacy,  naturally  inspired  by  uncontroul- 
ed  dominion  over  countless  myriads,  and  by  the  exhaust- 
less  resources  of  the  richest  portions  of  the  globe.  The 
cares  of  government  were  relinquished  for  the  softening 
pleasures  of  the  seraglio ;  the  rewards  by  which  merit 
ought  to  have  been  encouraged,  were  appropriated  by 
women  and  favourites ;  and  even  when  a  calipli  took  the 
field  against  an  enemy,  his  camp  was  encumbered  by  the 
unwieldy  luxury  of  the  palace.  The  enervating  influ- 
ence of  this  example  spread  rapidly  through  the  empire. 
The  warlike  ardour  of  the  Saracens  was  quenf  bed  by 
their  love  of  case, and  of  debasing  indulgence  ;  and  no  pro- 
mises or  rewards  could  allure  to  the  field  the  descendants 
of  those  enthusiastic  champions,  who  had  voluntarily 
crowded  to  the  standards  of  Alnibeker  and  Omar.  After 
a  duration  of  656  years,  the  power  of  the  caliphs  was 
abolished  by  the  Tartars,  who  captured  the  holy  city  of 
Bagdad,  A.  D.  1258,  and  put  to  death  Al  Mostasem  Bil- 
lah,  the  last  of  the  race  of  Abassides. 

As  the  cali|)hs  succeeded  to  the  regal  and  sacerdotal 
offices  which  Slahomet  had  assumed,  they  were  the  most 
absolute  monarchs  in  the  world.  No  privileged  order 
was  recognized  in  the  Arabian  empire,  to  impose  a  sa- 
lutary restraint  on  the  will  of  the  despot;  and  among  a 
people,  enslaved  by  superstition,  and  ignorant  even  of 
the  name  of  liberty,  no  feelings  of  independence  ever 
arose  to  prompt  resistance  to  the  tyranny  of  the  vicar  of 
the  prophet,  the  vicegerent  of  God.  The  Koran  was, 
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indeed,  prescribed  as  the  rule  of  their  actions,  and  uicul- 
cated  strongly  the  duties  of  justice  and  humanity  ;  but 
they  were  themselves  the  judges  and  interpreters  of  that 
sacred  code,  nor  was  the  most  zealous  Moslem  at  liberty 
to  dispute  their  infallibility.  In  quality  of  iman,  or  high 
priest  of  the  jNIussulman  religion,  the  caliph  began  the 
public  prayers  every  Friday  in  the  chief  mosque,  and 
delivered  the  khothbah,  or  sermon,  animating  his  hearers 
to  zeal  and  fidelity  in  their  duties  as  true  believers.  The 
first  part  of  this  service  was  always  performed  by  the 
caliphs  in  person,  even  when  they  affected  the  most 
pompous  state,  or  were  sunk  in  the  most  luxurious  in- 
dulgence;  but  the  utterance  of  the  sermon  was  commit- 
ted, in  later  times,  to  a  deputy  or  assistant.  It  was  part 
of  the  duty  of  the  caliphs  to  conduct  the  pilgrims  to 
Mecca,  and  to  march  at  the  head  of  the  armies  of  his 
empire  ;  and  it  was  their  prerogative  to  grant  letters  pa- 
tent of  investiture,  as  well  as  swords,  standards,  robes, 
and  other  insignia  to  the  Mahometan  princes,  who,  even 
after  they  had  thrown  off  the  yoke  of  the  caliphate,  con- 
tinued to  hold  of  it  as  vassals.  The  caliphs  usually  went 
to  the  mosques  mounted  on  mules  ;  and  the  sultans  Sel- 
giucides,  although  masters  of  Bagdad,  were  compelled 
to  hold  their  stirrups,  and  to  lead  their  mules  for  some 
distance  on  foot ;  until  they  received  from  the  caliph  the 
sign  of  permission  to  mount  on  horseback.  In  short, 
the  office  of  the  caliphs,  uniting  spiritual  influence  with 
temporal  power,  bore  a  striking  resemblance  to  that  of 
the  pope ;  and  in  their  pomp,  their  liaughtiness,  and  their 
oppression,  little  difference  can  be  traced  between  the 
vicars  of  Mahomet,  and  the  successors  of  Peter.  See 
Herbelot's  Bibliotheque  Orientate;  Ockley's  History  of 
the  Saracens  ;  Sale's  Koran  ;  Gibbon's  History,  vol.  ix. 
X. ;  and  Ji'Iod.  Univ.  Hist.  vols.  i.  ii.  iii.     (k) 

CALIPPIC  Period.     See  Chronology. 

CALY  YUG.     See  Chronology. 

CALL  A,  a  genus  of  plants  of  the  class  Heptandria, 
and  order  Monogynia.  Linnseus  ranks  this  genus  under 
Gynandria  Polyandria;  Schreber  under  Monoscia  Mo- 
nandria  ;  and  Dr  Smith  under  Monoscia  Polyandria.  See 
Botany,  p.  102. 

CALLAH  El,  from  Calah,  the  top,  is  the  name  of  a 
town  in  the  western  province  of  Algiers,  and  appears  to 
be  the  Gitlui  or  Apfar  of  Ptolemy,  from  the  number  of 
large  rivers.  It  is  situated  on  an  eminence  on  a  range 
of  mountains,  which  form.s  a  part  of  Mount  Atlas.  Though 
larger  than  Mascar,  fioni  which  it  is  distant  about  five 
leagues  north  cast,  it  is  dirty  and  irregular,  and  has  nei- 
ther pavements,  causeways,  noi-  drains.  "  There  are  se- 
veral villages  of  the  same  nature,  says  Dr  Shaw,  and  in 
the  like  situation,  round  about  it ;  ail  of  them  profitably 
employed  in  the  same  manufacture  of  carpets  and  bur- 
nooses."*  The  Tvn'ks  have  a  small  garrison  and  citadel 
in  this  place  See  Shaw's  Travels  in  Darbary,  vol.  i. 
rhap.  ix.  p.  71.  Edinb.  Edit.     (7^) 

CALLANDER,  a  town  of  Scotland,  in  the  county  of 
Perth,  is  situated  on  the  I)anks  of  the  river  Teith,  a  very 
considerable  stream  v.hich  issues  from  Loch  Katrine, 
and  discharges  itself  into  the  Forth.  Callander  is  built 
on  both  sides  of  the  river,  but  principally  on  the  northern 
side,  and  the  river  is  crossed  by  a  good  stone  bridge.  It 
consists  chiefly  of  one  long  street :  the  houses  are  well 
built,  and  covered  with  slate.  In  a  square  space,  on  the 
northern  side  of  the  street,  and  in  the  middle  of  the  vil- 


lage, stands  the  parish  church,  which  bus  a  pavilion  roof, 
and  a  spire  over  the  pediment.  Near  the  minister's 
house  is  the  foundation  of  an  old  square  castle,  built  or 
repaired  in  159  6,  by  Livingstone,  Earl  of  Linlitr.gow. 
Shjce  the  introduction  of  the  cotton  nianufactu:cs,  the 
town  has  been  greatly  extended.  About  luO  looms  are 
employed  in  weaving  muslin  in  Callander,  and  in  the  ad- 
jacent village  of  Kiimahog,  and  nearly  100  girls  are  oc- 
cupied in  the  tambour  manufacture.  Since  Loch  Katrine 
became  such  a  fashionable  place  of  resort,  Callander  has 
been  much  frequented  during  the  summer  season,  and  a 
large  sind  commodious  inn  has  been  built  for  the  accom- 
modation of  travellers.  Population  of  the  village  about 
1000.     See  Perthshire.     (0) 

CALLAO,  a  sea-port  town  of  Peru,  situated  on  the 
west  coast  of  South  America,  at  the  embouchure  of  the 
river  Lima,  and  about  2  J  leagues  from  the  city  of  Lima. 
Prior  to  the  earthquake  which  happened  in  1746,  the 
Spaniards  regarded  this  town  as  impregnable.  It  was 
defended  by  a  garrison,  and  was  fortified  with  bastions 
and  batteries.  Two  of  the  suburbs  were  then  inhabited 
by  the  Indians. 

The  harbour  of  Callao  has  always  been  regarded  ae 
the  largest  and  most  secure  in  the  South  Sea.  There 
are  no  rocks  in  the  bay,  and  the  water  is  ver)-  deep.  As 
the  winds  which  prevail  here  during  the  winter  always 
blow  between  the  south  east  and  the  south,  but  most  ge*- 
nerally  from  the  south,  the  bay  of  Callao  is  always  tran- 
quil, being  defended  from  the  south  winds  by  a  long  neck 
of  land  which  projects  into  tlie  sea,  and  by  the  large 
island  of  St  Lawrence  opposite  to  this  cape,  and  the 
small  islands  of  Fronton  and  El  Corcobado.  The  river 
of  Lima,  which  discharges  itself  into  the  sea  under  the 
walls  of  Callao,  furnishes  abundance  of  good  water,  and 
the  loading  and  luiloading  of  vessels  is  facilitated  by  a 
mole  furnished  with  excellent  cranes. 

On  the  20th  of  October  1687,  at  the  second  concus- 
sion of  the  earthquake,  the  sea  retired  within  its  usual 
limits,  and  returning  in  mountahious  waves,  overwhelm- 
ed Callao  and  the  adjacent  country.  During  the  earth- 
quake of  1746,  this  town  suffered  still  greater  devasta- 
tions. The  port  of  Callao  and  several  of  the  buildings 
sunk  into  the  ground ;  but  this  evil  was  nothing,  com- 
pared to  the  dreadful  catastrophe  which  succeeded  it. 
"  The  sea,  says  Ulloa,  receding  to  a  considerable  dis- 
tance from  the  shore,  returned  in  mountainous  waves, 
foaming  with  the  violence  of  the  agitation,  and  suddenly 
turned  Callao  and  the  neighbouring  country  into  a  sea. 
This  was  not,  however,  totally  performed  by  the  first 
swell  of  the  v.'aves,  for  the  sea  retiring  further,  returned 
with  still  more  impetuosity,  the  sliqiendous  water  co- 
vcrhig  both  the  walls  and  other  buildings  of  the  place, 
so  that  v.hatever  had  escaped  the  first,  was  now  totally 
overwhelmed  by  these  terrible  mountains  of  waves,  and 
nothing  remained  except  a  piece  of  the  wall  of  the  port 
of  Santa  Cruz,  as  a  memorial  of  this  terrible  devastation. 
There  were  then  2.3  ships  and  vessels,  great  and  small, 
in  the  harboiu-,  of  which  19  were  absohitely  sunk,  and 
the  other  four,  amongst  which  was  a  frigate  called  St 
Fermus,  carried  by  the  force  of  the  waves  to  a  great 
distance  up  the  countrv.  This  terrible  inundation  ex- 
tended to  other  parts  on  the  coast,  as  Cavallos  and  Ciua- 
nape.  At  Callao,  where  the  number  of  inhabitants 
amounted  to  about  4000,  two  hundred  only  escaped;  and 


•  The  bumoose  answerg  to  onr  cloak, 
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twunly-two  ol'  tlicsc  by  means  of  lliu    uljovc-iiieiitionud 
Iraj^nu'iit  of  a  wall." 

The  lown  of  Callao  luis  Ijccii  rebuilt  upon  the  sunlit 
place,  ut  tlic  distance  of  a  c|uartcr  of  a  lca^;ue  from  tin; 
sua,  and  has  been  called  lJclla-\  ista.  As  Cullao  is  the 
sea-port  of  Lima,  a  full  accouiil  of  its  trade  will  be 
given  under  tlic  article  Lima.  West  Loni^.  76°  58', 
South  Lat.  12°  1' 3J".  Sec  Juaij  and  Ulloa'b  Voyage  to 
South  Jmerica,  vol.  ii.  book  vii.  chap.  viii.  p.  82-B4,  in 
which  will  be.  found  a  plan  of  the  port  of  Callao. 

CALL.'VO,  or  accorclin)^  to  Europeans,  Cami'EI.lo, 
a  small  island  in  the  Chinese  sea,  slretchinsj  in  a  north 
weslei-ly  <lircction,  alonf^  the  coast  of  Cochincliina,  about 
30  miles  from  the  continent,  and  is  nearly  five  miles 
lonj;  and  two  broad.  Its  caslein  sliorc  is  rendered  com- 
pletely inaccessible  by  u  continued  range  of  overhanjj- 
uit5  clifl's  and  immense  rocks,  which  in  some  places 
rise  perpendicularly  out  of  the  sea  ;  while  the  opposite 
aide  of  the  island  is  covered  with  verdure,  and  indented 
with  several  small  sandy  bays,  aflbrding  safe  and  con- 
venient stations  for  lantling.  These,  however,  are  se- 
parated from  each  other  by  steep  and  rugged  ridges, 
which  renders  all  communication  between  them  by  land 
extremely  diflicult. 

At  the  bottom  of  one  of  the  largest  of  these  bays,  is 
a  fertile  valley,  containing  about  two  hundred  acres, 
where  the  ground  rises  gently  towards  the  east,  and  is 
bounded  on  eacu  side  with  lofty  mouirlaiiis,  the  highest 
of  which  is  about  liOu  feet  above  tUe  level  of  the  sea. 
"  Tnis  small  but  enchanting  spot,"  says  Mr  Bari'ow, 
"is  beautifully  diversilied  with  neat  houses,  temples, 
clun)ps  of  trees,  small  hillocks  swelling  from  the  plain, 
and  richly  decorated  «itli  shrubbery  and  trees  of  various 
kinds;  among  which  the  elegant  arcca,  rising  like  a 
Corinthian  column,  is  eminently  conspicuous."  This 
is  the  only  inhabited  part  of  the  island ;  and  the  prin- 
cipal village,  which  stands  upon  the  margin  of  the  beach, 
contains  about  30  habitations.  A  few  of  the  houses 
arc  built  of  stone  and  roofed  with  tiles,  but  the  rest  are 
constructed  entirely  of  bamboo,  and  have  a  very  neat 
and  cleanly  appearance.  About  30  others  arc  scattered 
over  the  valley,  behind  each  of  which  arc  enclosures  of 
sugar  canes,  tobacco,  and  other  vegetables;  at  the  head 
of  the  village  is  a  house  larger  than  any  of  the  rest, 
which  Mr  Barrow  supposed  to, be  the  habitation  of  the 
chief  per-son  of  the  island.  It  was  divided  into  a  num- 
ber of  apartments,  and  enclosed  by  a  stone  wail;  and 
the  approach  to  it  was  through  a  gateway  between  two 
stone  pillars.  On  the  side  of  the  hill  behind  the  village, 
is  a  cave,  accessible  oidy  by  one  path,  through  an  irre- 
gular range  of  rocks;  and  at  its  mouth  is  a  small  temple, 
which  commands  a  view  of  the  whole  plain.  This  tem- 
ple is  open  in  front,  with  a  colonnade  before  it  of  round 
wooden  pillars,  painted  red  and  varnished.  Several 
others  of  the  same  construction  arc  dispersed  up  and 
down  the  valley.  The  inhabitiuits  rear  a  few  goats  on 
tlie  sides  of  the  mountains,  which  are  covered  with  luxu- 
riant pasture  ;  and  tiiey  water  their  rice  fields  by  carry- 
ing a  small  rivulet  along  the  upper  ridges  of  the  vale, 
and  conveying  it  Unough  sluices,  as  occasion  requires,  to 
the  grounds:  beiow. 

\Vuen  Mr  Harrow  visited  this  place,  the  principal 
inhabitants,  terrified  at  the  approach  of  a  strange  vessel, 
embarktd  in  tncii-  gabies  and  left  '^e  isir.njl;  and  as 
none  of  Lie  people  whom  he  met  with  could  Jiiderstand 
his  Chinese  interpreter,  he  was  ol  Ajgcd  to  have  recourse 
to  hieroglyphics,  and  to  draw  tlie  tigiires  of  such  anicJes 


as  he  wished  to  purchase.  Poultry  and  fruits  were 
immediately  brought,  for  which  he  paid  high  prices, 
in  order  to  conciliate  the  good  will  of  the  islanders. 
Sec  Barrow's  Viiijagc  to  Coc/iinc/tina ;  or,  Staunton's 
jiccount  o/'an  limbamiy  to  China,  vol.  i.  p.  366,  &c.    (l) 

CALLI^,  La,  a  seaport  town  of  Algiers,  in  the  pro- 
vince of  Coristanline.  The  sea  surrounds  it  on  three 
sides,  and  the  other  side  is  defended  by  a  strong  wall. 
About  the  year  1560,  a  company  of  merchants  from 
Marseilles  built  a  fort  near  this  place  for  the  protection 
of  their  magazine  of  com,  and  (,f  the  boats  in  which  they 
carried  on  the  coral  fishciy.  The  Algerines  speedily 
demolished  this  fort,  under  the  pretence  that  llie  French 
had  carried  niV  so  mu'h  corn  as  to  occasion  a  famine  in 
the  country,  but,  in  1728  Louis  XIII.  sent  an  engineer 
to  build  another  fort  called  the  Bastion  of  France,  at  a 
little  distance  to  the  east  of  the  former  ones.  The 
foundations  were  scarcely  laid,  when  the  Moors  and 
Arabs  again  destroyed  it,  and  compelled  the  engineer 
to  rc-cmbark.  The  French  king,  however,  unwilling 
to  abandon  his  plan,  completed  the  fort  a  few  years  af- 
terwards, and  the  F'rench  African  Company  established 
themselves  in  the  place.  The  insalubrity  of  tlie  situa- 
tion, arising  from  the  ponds  and  marshes  which  are  ad- 
jacent to  it,  induced  the  company  to  enter  into  an  agree- 
ment with  tiic  Dey  of  Algiers,  by  which  they  were 
permitted  to  remove  to  La  Calle,  another  inlet  about 
three  leagues  to  the  east,  and  to  carry  on  a  free  com- 
merce w'ith  the  Moors  and  Arabs.  At  La  Calle,  they 
had  a  magnificent  house  and  garden,  three  hundred  coral 
fishers,  a  company  of  soldiers,  several  pieces  of  ord- 
nance, and  a  place  of  arms.  The  rest  of  the  town  con- 
sists of  mean  huts,  inhabited  by  the  lower  orders  from 
Marseilles,  who  were  employed  in  the  service  of  the 
company.  "  Besides  the  advantages  of  the  coral  fishe- 
ry," says  Dr  Shaw,  "  and  of  the  whole  trade  of  the 
circumjacent  country,  they  have  also  at  Bona,  Tuckush, 
Sgigata,  and  Cull,  the  monopoly  of  corn,  wool,  hides, 
and  wax  ;  from  which  they  pay  yearly  to  the  govern- 
ment of  Algiers,  to  the  Kaidc  of  Bona,  and  to  the  chiefs 
of  the  neighbouring  Arabs,  30,000  dollars,  i.  e.  about 
5000  guineas  of  our  money— a  trifling  sum  for  such 
great  privileges."  Dr  Shaw  thinks  that  the  Bastion 
and  La  Calle  are  too  near  each  other  to  be  taken  for  the 
Diana  and  Nalpotes  of  the  Itinerary,  though  he  is  of 
opinion  that  they  ought  to  be  looked  for  in  that  situation. 
Pci)ulation  about  400.  West  Long.  8°  5'j',  N'orth  Lat. 
36°  50'.  See  Suaw's  Travels  in  Barbary,  vol.  i.  p.  Ill, 
Edin.  edit.  chap.  vii.     (o) 

C  ALLEN,  a  port  town  of  Ireland,  in  the  count)'  of 
Kilkenny  and  provuicc  of  Leinsler.  The  principd  ob- 
jects deserving  of  notice  in  this  place,  are  the  ruins  of 
an  abbey,  and  three  castles,  with  some  traces  of  walls 
which  Cromwell  is  said  to  have  destroyed,  and  a  moat 
about  40  feet  high,  with  a  11  at  top  138  feet  by  72.  About 
3660  acres  of  fine  ground,  with  a  limestone  bottom,  are 
included  within  the  libcnies  of  the  towni,  and  a  common 
of  1500  acres,  which  has  been  greatly  diminished  by  en- 
croachments, belong  to  the  inhabitants.  There  is  here 
a  distillery,  and  some  lace  is  manufactured  in  the  towns. 
The  seven  fairs  which  are  held  at  Callen,  are  remarka- 
ble for  the  sale  of  horses  and  turkeys.  Great  quan- 
tities of  the  latter  arc  bought  up  for  the  purpose  of  be- 
ing sent  to  Bristol.  Number  of  liouses  582.  Popu- 
lation 3500.  West  Long.  "'>  34'.  North  Lat.  52<» 
32'     (71,) 

C.VLLICARPA,   a   genus  of   plants    of  ti.e   class 
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Tetrandria,  and  order  Monogynia.  See  Botany,  p. 
113. 

CALLICOCCA.  Sec  Cephaeles,  and  Botanv, 
■p.  144. 

CALLIGONUM,  a  genus  of  plants  of  the  class 
Dodecandi'ia,  and  order  Tetragynia.  See  Botanv, 
p.  220. 

CALLIMACHUS,  a  celebrated  Greek  poet  and 
grammarian,  was  born  at  Cyreni',  in  Lybia,  flourished 
at  Alexandria  in  the  reigns  of  Ptolemy  Philadelpluis, 
and  Ptolemy  Eucrgetcs,  and  died  about  the  year  244 
B.C.  He  was  the  son  or  descendant  of  Batus  ;  whence 
he  is  cahed  by  Ovid  Battiadcs.  {Am.  i.  14,  33.  TV.  ii. 
36".  &c.)  He  studied  under  Hermocrates,  the  gram- 
marian; and,  before  he  attracted  the  notice  of  Ptolemy 
Philadelphus,  taught  a  school  at  Alexandria,  and  had 
the  honour  of  educating  Apollonius,  author  of  the  Argo- 
naulics. 

The  poetical  compositions  of  Callimachus  consisted 
chiefly  of  short  pieces,  such  as  hymns,  elegies,  and  epi- 
grams ;  and  when  it  was  remarked  to  him,  that  his  po\v- 
crs  seemed  to  be  unequal  to  the  production  of  any  con- 
siderable work,  he  is  said  to  have  made  use  of  the  pro- 
verbial answer,  "  A  great  book  is  a  great  evil."  He 
was  the  author,  however,  of  two  works  of  greater  length, 
entitled  Hecate  and  Mtia. 

Quinctilian  gives  to  Callimachus  the  first  place  among 
Llse  elegiac  poets  of  Greece.  {Inst.  Orat.  x.  1.)  Those 
of  his  compositions  which  have  been  preserved  are  ad- 
nurcd  for  their  elegance  and  classical  spirit.  The  fol- 
lowing, we  believe,  are  the  principal  editions  of  Ids 
works.  H.  Stephen's,  4to,  15"7;  Mad.  Dacier's,  4to, 
Paris,  1674;  Graevius's,  8\o,  Utrecht,  \697  ;  Bentley's, 
8vo.  London,  1741;  Enesti's,&vo.  Leyden,  1761;  Loes- 
7ier's,  8vo.  Leipsic,  1774.  There  is  a  translation  of  Cal- 
limachus into  English  verse,  by  Dr  Tytler,  4to,  Lon- 
don, 1793.     (z) 

CALLISL\,  a  genus  of  plants  of  the  class  Triandria, 
and  order  Monogynia.     See  Botany,  p.  91. 

CALLISTHENES,  a  Greek  historian  and  philoso- 
pher, was  a  native  of  Olynthus,  a  disciple  and  kinsman 
of  Aristotle,  and  the  contemporary  of  Alexander  the 
Great,  whom  he  accompanied  in  his  expedition  to  the 
East.  The  austere  ttn\per,  however,  and  unbending 
republican  spirit  of  Callisthcnes,  were  but  little  calcu- 
lated for  the  meridian  of  a  court,  and  upon  several  oc- 
casions he  gave  great  ofiVncc  to  the  haughty  monarch, 
by  the  freedom  of  his  reflections.  At  length,  when 
Alexander  came  to  the  impious  and  frantic  resolution  of 
assuming  divine  honours,  CaUisthencs  not  only  refused 
to  join  the  other  courtiers  in  flattering  his  pretensions, 
but  addressed  to  him  a  spirited  remonstrance  on  the 
subject ;  which,  however,  had  no  othor  cflcct,  than  to 
draw  upon  himself  the  implacable  hatred  of  the  prince. 
The  conspiracy  of  Hermolaus  furnished  a  pretext  for 
implicating  him  in  a  charge  of  treason ;  though  it  does 
not  appear  that  he  was  otherwise  guilty,  than  by  having 
uttered  bold  and  unguarded  expressions  against  tyranny. 
He  was,  however,  arrested  along  with  the  otiier  i)ersons 
accused;  and  though  it  wo\ild  seem  tliat  his  fate  was 
for  some  time  suspended,  it  is  certain  that  he  suffered 
death  in  consequence  of  tiic  charge  which  had  been 
brouglit  against  liim. 

Callisthcnes  wrote  a  Hinlori/  of  the  Actionii  of  Alrxari' 
dcr,  which  is  cited  by  scveial  of  the  ancient  authors. 
Many  other  works,  which  are  not  now  extant,  arc  also 
ascribed  to  him,  or  to  some  other  writer  of  the  same 


name.  AmotJg  these  are  a  Historij  of  Greece,  cortiprc 
bending  30  years  from  t'le  peace  of  Ar.talcidas;  a  His- 
lory  of  the  Trojan  war  ;  a  Peri/ilus  ;  Persies  ;  Mace- 
donics;  Thracics;  and  M-tamorfihoHes.  Sec  Arrian,  Ex- 
ped.  Alex.  Phitarch,  in  Alex.  Quintus  Curtius.  Voss. 
Hist.  Grxc.     Fabr.  Bib.  Gnsc      (:) 

CALLITRICHE,  a  genus  of  plants  of  the  class 
Monandria,  and  order  Digynia.     See  Botany,  p.  78. 

CALLIXENE,  a  genus  of  plants  of  the  class  Hexan- 
dria,  and  order  Monogynia.     See  Botany,  p.  188. 

CALMAR,  a  sea-port  town  of  Sweden,  and  the  capi- 
tal of  a  government  of  the  same  name,  comprehending 
the  eastern  ])art  of  Finland,  and  the  Isle  of  Oeland.  It  is 
strongly  situated  upon  the  Baltic,  opposite  to  the  island 
of  Oeland,  from  which  it  is  separated  by  the  straits  of 
Cahnar,  abovit  seven  miles  in  breadth.  The  streets  of 
this  town  are  regular,  and  cross  each  other  at  right  an- 
gles ;  and  the  new  town  is  large,  though  not  very  popu- 
lous. It  is  fortified  with  thick  walls,  buiit  of  pebble- 
stones found  in  tne  sea,  and  by  a  few  earthen  ramparts, 
supported  by  another  wall,  which  the  sea  surrounds  on 
all  sides  except  at  the  gate.  The  avenues  are  either 
full  of  marshes,  or  are  cut  off  by  the  sea,  which  beats 
upon  a  rocky  coast.  A  long  mole,  built  v.ith  stone,  ex- 
lends  along  the  sea  side,  arid  is  defended  by  Fort  Grim- 
skar,  erected  on  a  rock  about  fifty  paces  from  the  mole, 
and  surrounded  by  the  sea.  A  garrison  is  constantly 
kept  in  this  fort.  On  an  eminerice  behir.d  the  old  town 
stands  the  castle,  which  has  the  sea  on  one  side,  and  on 
the  other  ramparts,  bastions,  and  ditches  full  of  water. 
This  btiilding,  which  has  been  erected  at  difterent  times, 
is  a  mixture  of  Grecian  and  Gothic  architecture.  The 
inscription  "  John  HI.  1568,"  is  over  one  of  the  doors  ; 
but  this  must  be  the  most  modern  part  of  the  building, 
as  the  hall,  9.;  feet  by  30,  is  still  shown,  in  which  the 
deputies  of  Sweden,  Denmark,  and  Norway  assembled, 
to  choose  their  common  sovereign.  The  palace,  which 
was  formerly  the  residence  of  the  celebrated  Margaret^ 
is  converted  into  a  distillery.  Calmar  once  occupied  a 
different  spot  from  what  it  does  at  present.  In  conse- 
quence of  being  burnt  down  in  1647,  it  was  built  near  to 
the  Isle  of  Quaraholm.  The  commerce  of  Calmar  was 
formerly  very  considerable,  but  a  great  part  of  it  has 
Ijeen  transferred  to  Stockholm.  It  exports  annually  about 
20,000  planks,  560  tons  of  alum,  and  a  great  quantity  of 
hemp  and  tow.  About  70  vessels,  from  100  to  300  tons, 
are  employed  in  this  trade.  Drabs  and  several  other 
woollen  stuffs  are  maiuifaclured  here.  The  town  is 
nearly  a  mile  in  circumference,  and  contains  about  500 
liouses.  East  Long.  60°  21'  45",  North  Lat.  56°  40* 
30".     («■) 

CALMINA.     See  Calamo. 

CALMUCKS,  Oei.oets,  or  Eluths,  supposed  to  be 
the  Hiftfiofiliagi  of  Pliny,  and  other  ancient  historians,  arc 
atrlbeof  independent  Tartars,  and  a  branch  of  those  noma- 
dizing barbarians,  who  in  the  beginning  of  the  13th  cen- 
tury, under  the  name  of  Moguls,  and  led  on  by  Zcngis 
Khan,  subdued  and  desolated  the  finest  provinces  of  Asia. 
They  are  the  only  Tartar  nation  that  has  retained  Im  an- 
cient language  of  the  Moguls  in  all  its  purity.  They 
have  also  preserved  the  manners,  the  dress,  and  the  re- 
ligion, which  all  historians  have  nttributcd  to  these  con- 
querors ;  and  their  Contaish,  or  Great  Khan,  claims  the 
honour  of  being  the  true  descend;;nt  of  tin  Great  Zcngis. 
The  appelh  tionof  Calmuck  was  bestowed  upon  them  by 
the  Mahometan  Tart?:!,  as  a  term  of  reproach,  on  ac- 
count of  their  pagan  woiship;  but  they  pictcndihat  tiiey 
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liavc  a  l)Cttcr  rij^lil  to  llu;  name  ol'  Mogvils  th;iii  lli<ur 
ncipjiiboiirs  on  the  iVoiuicis  ol'  C;iiiiia,  now  known  l)y  the 
name  of  M<;n}^alcs  ;  and  indeed  the  teiiilory  of  this  peo- 
ple, in  the  hef^innint^  of  the  last  century,  cniliraccd  the 
very  stales  which  /enj^is  left  as  a  patrimony  to  his  suc- 
cessors, andcomprchcnilsthe  niosl  consideral>le  and  rich- 
est part  of  Tartary.  I'rom  the  river  Jaick,  or  Ural,  on  the 
west,  their  possessions  extended  alon;;  the  southern  boun- 
daries of  Siberia  as  far  as  the  I'iver  Selinp;a  on  the  east, 
and  skirting  the  empire  of  Ciiina,  they  reached  on  tlie 
south  towards  tlie  confines  of  the  kin^doni  {>(  Ava.  Turn- 
ing then  to  the  north  west,  they  were  boimdcd  by  tlie 
Mogul  emi)ire,  (ireat  IJucbaria,  and  Turkestan.  These 
extensive  territories,  however,  have  been  (jreally  cur- 
tailed by  the  encroachments  of  the  Russians  and  the  con- 
(|Uisls  of  the  Chinese. 

The  Calmucks  wcj-e  driven  froni  Thibet  in  1720,  and 
about  forty  years  after,  Kiang  Long  extended  his  domi- 
nions as  far  as  the  movmtains  of  lUlur  ;  so  that  such  of 
the  Calmucks  as  refused  to  submit  to  his  authority,  were 
compelled  to  seek  for  new  settlements  towards  the  west. 
Many  of  them  dispersed  themselves  in  the  interior  parts 
of  Asia,  and  amoni^j  the  cities  of  the  Usbcck  Tartars; 
others  took  refuije  in  Russia  :  some  thousands  lied  to 
Siberia;  but  the  greatest  number  accommodated  them- 
selves to  the  Chinese  sovereignty.  At  present  the  most 
numerous  and  powerful  of  the  Calmuck  hordes,  accord- 
ing to  (irosier,  inhabit  tlie  country  1\  ing  between  the 
Caspian  sea,  Muscovy,  Samarcand,  and  Cashgar.  Others 
also  occupy,  with  their  Hocks  and  herds,  both  banks  of 
the  N^olga,  between  the  Irghis  and  the  Caspian,  and 
extend  their  excursions  on  both  sides  of  the  Don  and  Uie 
Ural. 

Ik-fore  their  sulijugalion  and  dispersion,  the  Calmucks 
were  divided  into  three  principal  branches,  viz.  the  Soon- 
garcs,  the  Coscholes,  and  the  Torgots.  Of  these,  the 
Soongares  were   the   richest  and  most  formidable,  and 


were  engaged  in  almost  perpetual  iiobtilitics  with  th<» 
Mongales  and  Chinese.  They  resided  about  the  Balk- 
hash lake,  and  its  rivers  Tschuy  and  Ily  ;  and  held  in 
tribute  the  Great  Kirgusian  horde,  and  the  towns  of  Lit- 
tle liucharia.  The  Coschotes,  upon  the  conquest  of 
Thibet,  became  subject  to  the  Chinese,  and  still  con- 
tinue under  the  protection  of  that  jiower,  except  a  small- 
er part  which  had  retired  to  the  Irtish,  and  fell  under 
the  dominion  of  the  Soongarcs.  Those  under  the  domi- 
nion of  China  are  estimated  at  50,000,  and  are  said  to 
have  derived  their  name,  which  implies  warrior  or  hero, 
from  the  courage  which  they  displayed  in  the  wars  of 
Zengi.s.  The  Torgots,  who  had  separated  from  the  Soon- 
gares,  and  had  formed  themselves  into  a  jiai-ticiilar  horde, 
settled  at  an  early  jieriod  among  the  stejipes  on  the  \'ol- 
ga,  an<l  received  from  the  Russians  the  appellation  of 
the  Volgaic  Calmucks.  Hut  many  of  them  being  dis- 
gusted by  the  interference  of  the  Russian  go\  ernment  re- 
specting the  authority  of  their  taish,  or  chan,  returned  in 
great  numbers  in  17"0  and  1771,  over  the  river  Ural  on 
the  ice,  and  across  the  Kirgusian  steppes  into  Soongaria.* 
These  different  branches,  however,  since  their  expul- 
sion from  their  ancient  habitations,  have  bccon»e  so  in- 
corporated with  one  another,  and  arc  so  assimilated  in 
manners  and  customs,  that  most  of  them  arc  ignorant  of 
their  particular  origin.  The  Calmucks,  according  to 
Mr  Tooke,  are  divided  into  three  ranks;  tlie  nobility, 
who  are  called  while-bones  ;  the  common  people  who  pay 
tribute,  and  arc  termed  black-bones;  and  llic  clergy. 
The  noble  ladies  arc  also  called  white  flesh,  and  the  com- 
mon women  black  flesh  ;  but  pedigrees  are  reckoned 
only  by  the  bones.  The  tribute  is  about  the  tenth  pari 
of  tlicir  cattle  and  other  ])roperty.  In  the  time  of  war, 
up5n  the  first  summons,  every  man  mu!>t  appear  on  horse- 
back before  the  prince,  who  dismisses  such  as  are  unfit 
for  service.  All  the  subjects  belonging  to  one  prince 
are  termed  an  oiuas,  and  are  div  ided  into  iiiiaks,  each  con- 


•  Among  the  specimens  of  Calmuck  poetry  wlilch  Mr  Tooke  has  published  in  his  valuable  work  on  the  Russi.nn  Empire,  is  .in  clocv 
written  upon  the  occasion  of  their  departure  from  the  Volga,  which  we  preeciit  to  the  curiosity  of  our  readers  :~ 

"  The  waters  of  Uie  v.ist  ocean, 

When  it  has  r.\q:cd  with  all  its  fury,  becalms  itself  again  ; 

This  is  the  course  of  llie  world  ;  and  likewise  still  to  forget. 

Ye  white  herds,  with  the  m-irksof  Schabiner! 

Thou  prince  Scheieng-,  in  the  van  as  conductor. 

Hiding  on  thy  noble  reddish  bay  horse  ; 

The  I'rince  Zebek  following  with  his  numerous  troop. 

Ah!   Ubaschakhaii,  conduct  as  now  the  Torgots! 

There  over  rocks,  over  stones,  and  rough  places. 

The  herds  drag  themselves  along,  and  become  lean. 

By  flying  over  ilic  land  all  covered  with  snow  and  frost. 

Ah  I  how  the  droves  trot  over  the  snow  I 

Now  you  are  got  thither,  and  come  to  your  resting  place. 

Why  was  there  any  quarrel  between  thee  and  the  while  Chan  .  f 

Ye  otherwise  peaceful  Torgots  between  the  Yaik  and  the  Volga, 

How  far  ye  now  reiieat  I 

Ah  I  the  beautiful  Volga  (Idshcl)  is  abandoned  by  the  Torgots  ; 

Ah  !  the  lovely  stream  of  Mazak  is  now  likewise  become  an  orphan  : 

Ah  !  thy  many  excellent  young  princes. 

Ye  are  now  all  marched  ifiir  away  over  the  Yaik. 

Ah  !  thou  well  arr.inged  troop  of  Torgots, 

Art  now  perhaps  arrived  at  the  L-tish  (Ertschis). 

Ah  1  helpless  lamentable  time  ! 

Thou  excellent  host  of  warriors  marching  towards  Altai, 

Ye  have  no  princely  women  among  you  1 

Pare  ye  well,  ye  who  bring  up  the  rear  of  the  horde, 

fhnccs  Aluakal  and  Kirep  !" 


t  The  Czar  of  Russia. 
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taining  from  150  to  300  families,  and  commanded  by  a 
saissan  or  noble.  But  though  each  oluss  has  its  petty 
prince,  or  taish,  yet  they  all  acknowledge  more  or  less 
the  sovereignty  of  the  Contaish,  or  Great  Chan  of  the 
Calmucks,  whose  authority  is  considered  as  a  right  per- 
fectly established  and  sacred,  but  whose  interference  is 
only  admitted  in  affairs  of  general  importance. 

The  Calmucks  are  distinguished  from  the  other  nations 
of  Asia,  by  their  peculiar  habits  and  appearance.  Tliey 
are,  in  general,  of  a  middle  size,  athletic,  and  well  made  ; 
and  the  only  defect  which  is  common  among  them,  is 
their  having  the  thighs  and  legs  somewhat  bent.  Their 
countenance  is  at  first  extremely  forbidding  ;  a  large 
head,  round  face,  dark  olive  complexion,  high  and  pro- 
minent cheek  bones,  small  sparkling  black  eyes,  widely 
separated  from  each  other,  a  flat  broad  nose,  scarcely 
rising  above  the  level  of  the  face,  and  turned  up,  expos- 
ing to  view  two  immense  nostrils,  thick  and  fleshy  lips, 
exceedingly  white  teeth,  a  short  chin,  a  thin  and  scanty 
beard,  and  black  coarse  hair,  tied  up  in  a  longqueu  be- 
hind, are  the  characteristic  features  ofa  Calmuck.  Fright- 
ful as  this  picture  may  appear  to  us,  it  is  those  who  pos- 
sess these  characters  in  the  highest  degree,  that  are  re- 
garded among  them  as  the  most  beautiful.  Many  of  the 
women,  however,  have  rather  agreeable  features,  and 
very  delicate  complexions,  which  are  set  ofl"  by  the  fine 
black  of  their  hair ;  and  some  of  the  higher  classes 
among  them  would  even  be  considered  as  beauties  by 
Europeans.  The  dress  of  the  men  consists  chiefly  of  a 
shirt  and  drawers,  made  of  cotton,  or  sometimes  of  sheep- 
skin ;  a  small  round  bonnet  trimmed  with  fur,  and  orna- 
tnented  with  a  tuft  of  silk,  or  horse  hair  of  a  red  colour, 
and  immensely  large  boots.  They  have  also  a  kind  of 
doublet  made  of  sheep-skin,  and  without  sleeves,  which, 
in  the  northern  provinces,  they  wear  over  the  shirt.  In 
summer  many  of  them  go  entirely  naked,  except  a  cloth 
bound  round  their  waist.  A  cotton  shirt  is  the  only  dress 
of  the  women  during  the  summer ;  and,  in  winter,  a  long 
cloak  of  sheep-skin,  and  a  bonnet  the  same  as  that  of 
their  husbands.  Tliey  wear  in  their  ears  shells  and  large 
mock  pearls,  of  a  very  irregular  shape.  The  married 
women  have  their  hair  braided,  which  falls  over  their 
shoulders  on  each  side  of  the  face,  and  fastened  at  the 
end  with  bits  of  lead  or  tin,  while  a  virgin  has  only  a  sin- 
gle braid  hanging  down  the  middle  of  her  back.  When 
equipped  for  war,  however,  many  of  the  Calmucks  wear 
a  helmet  of  steel,  with  a  gilded  crest,  from  which  hangs 
a  net-work  of  iron  rings  as  low  as  the  eyebrows  in  front, 
and  falling  behind  over  the  neck  and  shoulders.  Their 
bodies  are  protected  by  a  coat  of  mail,  formed  of  iron  or 
steel  rings  netted  together,  which  adapts  itself  to  the 
shape,  and  yields  readily  to  all  the  positions  of  the  body. 
These  are  manufactured  in  Persia,  and  are  reckoned  as 
equal  in  value  to  fifty  horses.  But  a  cheaper  sort,  made 
of  scales  of  tin,  sell  for  only  six  or  eight  horses.  Their 
arms  are  bows  and  arrows,  lances,  sabres,  and  poig- 
nards.  Fire-arms  arc  confined  to  the  higher  orders, 
and  are  kept  with  great  care.  Their  best  bows  are 
made  of  the  wild  goats  horn  or  whalebone,  and  the  com- 
mon kind  of  maple,  or  thin  slips  of  elm  or  fir  fastened 
together,  and  bound  with  a  covering  of  linden  or  birch 
bark. 

The  Calmucks  are  of  a  social  and  hospitable  disposi- 
tion, faithful  to  their  chiefs,  exceedingly  affable,  and 
eager  to  oblige.  They  possess  a  vivacity  and  good  hu- 
mour, which  never  forsakes  thenv,  even  in   their   most 

•  Journal  dei  Savant 


wretched  state ;  for  a  Calmuck  is  scarcely  ever  seen 
dejected  by  sorrow,  and  is  never  subdued  by  despair 
They  are,  however,  slo\enly  and  dirty  in  the  extreme, 
completely  destitute  of  true  courage,  and  greatly  ad- 
dicted to  cheating.  "  Within  the  tent,"  says  Dr  Clarke, 
"  we  found  some  women,  though  it  was  difficult  to  dis- 
tinguish the  sexes,  so  horrid  and  inhuman  was  their 
appearance.  Two  of  them,  covered  with  grease,  were 
lousing  each  other  ;  and  it  surprised  us,  that  they  did  not 
discontinue  their  work,  or  even  look  upas  we  entered." — 
"  The  old  women,"  continues  this  celebrated  traveller, 
"  were  eating  raw  horse  flesh,  tearing  it  off  from  large 
bones,  which  they  held  in  their  hands.  Others,  squatted 
on  the  ground,  were  smoking,  with  pipes  not  two  inches 
in  length,  much  after  the  manner  of  the  Laplanders." 
But  these  defects  ought  in  some  measure  to  be  forgot- 
ten, in  the  many  good  qualities  which  they  possess,  and 
which  render  them  so  superior  to  the  Mahometan  Tar- 
tars. Robberies  are  very  rare  among  them,  except 
against  a  hostile  tribe,  and  murder  is  almost  unknown. 
They  pay  great  respect  to  old  age  ;  and  though  of  a 
choleric  temperament,  and  exceedingly  fierce  when  irri- 
tated, they  live  more  amicably  together  than  could  be 
expected  from  their  independent  and  migratory  manner 
of  life.  If  any  one  receives  a  present  of  meat  or  drink, 
he  divides  it  faithfully  with  his  companions ;  and  if  a  re- 
lation has  lost  his  flocks  or  other  substance,  by  war  or 
accident,  he  is  sure  to  be  most  liberally  assisted.  "  A 
Calmuck,  provided  with  a  horse,"  says  Professor  Pallas, 
"  with  arms  and  equipage,  may  ramble  from  one  place  to 
another  for  three  months  together,  without  taking  with 
him  either  money  or  pro^'isions.  Wherever  he  comes, 
he  finds  either  distant  relations  or  friends,  to  whom  he  is 
attached  by  the  ties  of  hospitality,  from  whom  he  meets 
with  the  kindest  reception,  and  is  entertauied  in  the  best 
manner  their  circumstances  afford.  Perhaps  he  lodges 
in  the  first  imknown  cottage  he  finds  upon  his  road  ;  and 
scarce  has  he  entered  it,  but  his  wants  are  supplied  w  ith 
the  most  affectionate  cordiality.  Every  stranger,  of 
whatever  nation,  never  fails  to  be  well  received  by  a 
Calmuck  ;  and  he  may  depend  upon  having  his  effects 
in  the  greatest  security,  the  moment  he  has  put  himself 
under  the  protection  of  his  host ;  for  to  rob  a  guest  is 
considered  by  the  Calmucks  as  the  most  abominable  of 
all  crimes." 

The  tents  of  the  Calmucks,  w  hich  are  their  only  habi- 
tations, and  are  in  general  use  from  the  prince  to  the 
peasant,  are  all  of  a  circular  form,  with  a  conical  roof, 
and  a  hole  at  the  top.  They  are  constructed  of  cane  or 
wood,  and  covered  with  felt,  made  of  camel's  hair  or 
wool.  Those  of  their  chiefs  are  large  and  well  furnish- 
ed, having  the  floors  covered  with  mats  or  Indian  carpets, 
and  their  beds  hung  with  rich  curtains.  An  encampment 
of  their  principal  hordes  presents  the  appearance  of  a 
city,  with  regular  streets,  sometimes  extending  a  mile 
in  length  ;  and  containing  numerous  shops,  v  here  seve- 
ral of  the  more  refilled  arts  are  practised  in  considerable 
perfection.  They  have  artificers  in  copper,  brass,  and 
iron ;  sometimes  goldsmiths,  who  make  trinkets  for 
their  women,  idols  of  gold  and  silver,  and  vessels  for 
their  altars  ;  also,  persons  who  are  expert  at  inlaid  work, 
enamelling,  he.  "One  very  remarkable  fact,"  says  Dr 
Clarke,  "  and  which  I  should  hcsilute  in  asserting,  if  I 
had  not  found  it  confirmed  by  the  observations  of  other 
travellers,*  is,  that  from  time  immemorial,  the  Oriental 
tribes  of  Calmucks  have  possessed  the  art  of  making 
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gunpowder.  They  bull  the  cfriorescciice  of  nitrai  of 
potass  in  a  stronj;  ley  of  poplar  and  birch  ashes,  and 
leave  it  to  crystallize ;  after  which,  they  pound  the  crys- 
tals with  two  parts  of  sulphur  and  as  much  charcoal  ; 
then,  wetting  the  mixture,  they  place  it  in  a  caldron 
over  a  charcoal  fire,  until  the  powder  begins  to  granu- 
late." Upon  the  breaking  up  of  an  encampment,  which, 
in  summer,  is  generally  done  every  eight  or  ten  days,  in 
order  to  gom  search  of  fresh  pasture,  their  first  care  is 
to  dispatch  some  of  their  people,  to  find  out  a  proper  si- 
tuation for  the  tents  of  the  chan,  the  lama,  and  for  the 
huts  containing  the  idols.  The  tents  arc  then  struck, 
and,  being  so  made  as  to  take  to  ])ieces  and  fold  u]>  in  a 
small  compass,  are  packed  U|)un  the  backs  of  the  camels 
or  oxen.  The  camel  that  is  loaded  with  the  most  pre- 
cious furniture  is  decorated  with  bells,  and  marches  be- 
fore, the  rest  following  one  behind  another.  On  these 
occasions,  the  women  arc  dressed  in  their  best  clothes  ; 
and  beguile  the  tediousness  of  the  journey  witli  merri- 
ment and  songs. 

As  the  riches  of  the  Calmucks  consist  entirely  in  their 
flocks,  it  is  from  them  they  draw  their  whole  means  of 
subsistence.  They  never  think  of  cultivating  the  ground, 
though  they  inhabit  many  extensive  tracts  of  country, 
equal  in  climate  and  fertililyto  any  in  the  world.  Their 
herds  roam  at  large  over  the  most  luxuriant  pastures, 
which,  when  withered  by  the  droughts  of  summer,  they 
renew,  by  setting  fire  to  the  old  grass.  Upon  these  occa- 
sions, the  flames  will  sometimes-  extend  nearly  100 
leagues;  and,  in  fifteen  days,  the  country  is  again  co- 
vered with  verdure. 

A  wealthy  Calmuck  possesses  several  hundreds  of 
cattle,  sometimes  thousands  ;  but  ten  cows,  with  a  bull, 
and  eight  mares,  with  a  stallion,  are  considered  a  suffi- 
cient independence.  They  have  very  few  camels,  as  it  is 
rather  a  delicate  animal,  and  difficult  to  rear;  and  these 
are  confined  entirely  to  the  rich  and  the  priests.  Their 
horses  arc  small,  but  very  swift,  and  are  capable  of  gal- 
loping for  several  hours  successively  without  injury,  or  of 
passing  a  wliole  day  without  drinking.  They  castrate 
the  greater  part  of  their  male  foals,  ami  slit  their  nostrils, 
that  they  may  breathe  more  ficely  when  they  run.  When 
breaking  them,  thcv  use  neither  saddle  nor  bridle.  A 
straight  girth  is  tied  round  the  body,  by  which  the  Cal- 
muck keeps  himself  firm  in  his  seat,  and  the  animal  is 
abandoned  to  his  fury  in  the  open  plain.  Here  he  is  al- 
lowed to  run  and  toss  himself  till  he  is  quite  fatigued, 
when  his  riiler  urges  him  on  with  the  whip,  until  his 
strength  is  almost  gone.  He  is  then  saddled  and  bridled, 
and  ro<le  ([uietly  about  for  some  time,  by  which  means 
he  soon  becomes  perfectly  tame.  Their  horned  cattle 
are  of  a  beautiful  shape  ;  and  their  sheep  are  the  same 
as  those  which  are  found  throughout  all  Great  Tartary. 
Tlicy  are  exceedingly  fat,  with  large  tails,  and  broad 
pendent  cars  ;  and  their  wool  is  so  coarse,  that  it  is  fit  for 
nothing  but  making  felt.  Their  principal  food  consists 
in  tiie  milk  and  flesh  of  their  cattle  ;  but  horse  flesh  is 
esteemed  the  best.  They  are,  however,  not  very  deli- 
cate in  this  respect,  as  they  eat  not  only  such  of  their 
cattle  and  horses  as  have  died  of  disease,  but  dogs,  cats, 
mariiiots,  ruts,  and  almost  every  kind  of  wild  beasts; 
and  the  poor  sometimes  even  feed  upon  carrion.  Tiieir 
favourite  dish  tluring  a  journey,  is  a  piece  of  flesh  placed 
under  the  saddle  of  the  r.orse,  which,  by  warmth  and 
prt-ssure,  becomes  a  tender  and  palatable  steak.  They 
cat  also  the  roots  of  chervil,  dandelion,  and  several  other 
species  of  wild  plants,  which  they  use  both  r  and  boil- 
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cd.  Of  their  milk  they  make  a  fermented  liquor,  called 
koumiss  ;  I'rom  which  they  distil  a  spirit  similar  to  brandv, 
which  they  call  rack,  or  racky,  and  of  whicn  they  arc  re- 
markably fond.  The  koumiss  is  generally  made  of 
mare's  milk,  which  is  always  preferred  to  that  which 
comes  from  the  cow,  as  it  yields  three  times  moi'e  spi- 
rit. It  is  pi'epared  by  mixing  a  sixth  part  of  warm  water 
with  any  given  (juantity  of  warm  milk,  wiiieh  in  summer 
must  have  previously  stood  twenty-four  hours,  and  in 
winter  three  or  four  days  ;  to  this  is  added  a  little  old 
koumiss,  by  way  of  yeast,  when  the  mass  is  agitated  ; 
and  sometimes  artificial  heat  is  applied  to  produce  the 
vinous  fermentation.  I'rom  this  substance  their  rack 
is  distilled  ;  and  Dr  Clarke,  who  witnessed  the  process 
in  a  Calmuck  camp,  has  given  us  the  following  accouni 
of  it :  "  The  simplicity  of  the  operation,  and  of  their 
machinery,  was  very  characteristic  of  the  antiquity  of 
this  chemical  process.  Their  still  was  constructed  of 
mud,  or  very  coarse  clay  ;  and  for  the  neck  of  the  retoit 
they  employed  a  cane.  The  receiver  of  the  still  was 
entirely  covered  by  a  coating  of  wet  clay.  The  brandy 
had  already  passed  over.  The  woman  who  had  the  ma- 
nagement of  the  distillery,  wishing  to  give  us  a  taste  of 
the  spirit,  thrust  a  stick,  with  a  small  tuft  of  camcl'ti 
hair  at  its  end,  through  the  external  covering  of  clay  ; 
and  thus  collecting  a  small  quantity  of  the  brandy,  she- 
received  it  into  the  palm  of  her  dii-ty  and  greasy  hand, 
and,  having  tasted  the  liquor,  presented  it  to  our  lips." 
This  liquor  is  clear  and  weak,  but  the  rich  Calmucks  in- 
crease its  strength  by  a  second  distillation,  and  it  is  capa- 
ble of  being  kept  a  long  time  in  glass  bottles.  This 
people  are  also  extremely  fond  of  tobacco  and  tea;  but, 
as  the  last  article  is  veiy  dear,  and  rather  difficult  to  be 
obtained,  the  poorer  classes  supply  its  place  with  several 
kinds  of  wild  plants,  such  as  the  seed  of  the  sharp 
leaved  dock,  the  root  of  wild  angelica,  the  seed  of  the 
Tartarian  maple,  and  a  species  of  liquorice.  Their 
principal  amusements  are  hunting,  wrestling,  archery, 
and  horse  racing :  indeed,  the  greater  part  of  a  Cal- 
muck's  time  is  spent  in  diversions.  They  are  excellent 
horsemen,  being  trained  to  riding  from  their  infancy.  The 
women,  however,  are  as  expert  a*  this  exercise  as  the 
men,  and  manage  the  animal  with  more  gracefulness 
and  skill ;  for  a  male  Calmuck  on  horseback,  though  he 
never  loses  his  seat,  appears  as  if  he  were  intoxicated, 
and  about  to  fall  off  every  instant.  So  partial  arc  they 
to  this  amusement,  that  even  the  ceremony  of  marriage 
is  sometimes  performed  on  horseback.  "  A  girl  is  first 
mounted,"  says  the  intelligent  traveller  whom  we  have 
so  often  quoted,  "  who  rides  off  at  full  speed.  Her 
lover  pursues ;  and,  if  he  overtakes  her,  she  becomes 
his  wife,  and  the  marriage  is  consummated  upon  the 
spot ;  after  which  she  returns  with  him  to  his  tent.  But 
it  sometimes  happens,  that  the  woman  docs  not  wish  to 
marry  the  person  by  whom  she  is  pursued,  in  which  case 
she  will  not  suffer  him  to  overtake  her ;  and  we  were 
assured,  that  no  instance  occurs  of  a  Calmuck  girl  being 
tlius  caught,  unless  she  has  a  partiality  for  her  pursuer. 
If  she  dislikes  him,  she  rides,  to  use  the  language  of 
English  sportsmen,  '  neck  or  nothing,'  until  she  has 
completely  escaped,  or  until  the  pursuer's  horse  is  tired 
out,  leaving  her  at  liberty  to  return,  to  be  aftenvai-ds 
chased  by  some  more  favoured  admirer."  The  Cal- 
mucks are  passionately  addicted  to  gambling,  and  will 
sometimes  sit  whole  nights  at  cards,  until  they  have  lost 
all  that  they  possess,  even  their  very  clothes.  This 
came,  however,  is  only  permitted  during  their  festivals ; 
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and  at  all  other  times  is  prohibited  under  a  severe  penalty. 
They  have  also  chess,  draughts,  bsckgammon,  and  the 
young  people  amuse  themselves  with  singing,  and  dan- 
cing to  the  balalaika,  or  two  stringed  lute.  In  their 
drinking  parties,  which  are  very  frequent,  and  where 
every  one  biings  his  share  of  rack  or  koumiss,  the 
greatest  harmony  and  decorum  prevails  ;  and  though 
they  are  generally  kept  up  until  the  stock  of  liquor  is 
expended,  which  sometimes  lasts  for  half  a  day,  yet 
they  are  almost  never  attended  either  with  riot  or  intoxi- 
eation. 

The  most  common  diseases  to  which  this  people  are 
subject,  are  the  itch  and  malignant  fevers,  wiiicli  arise 
entirely  from  their  gross  diet  and  want  of  cleanliness  ; 
and  during  the  heats  of  summer  tliese  last  are  sometimes 
very  iatal.  The  venereal  disorder,  to  which  they  give 
the  name  of  the  "  house  disease,"  as  properly  belonging 
only  to  such  as  dwell  in  houses,  is  not  uncommon  ;  but 
it  chiefly  prevails  in  those  camps  where  their  princes 
reside,  and  is  not  often  found  among  the  lower  orders. 

The  religion  of  the  Calmucks  is  pagan  ;  and,  were  we 
to  judge  from  their  sacred  pictures,  approaches  very 
near  to  the  ancient  mythology  of  Egypt  and  Greece. 
According  to  M.  Bergman,  the  majority  of  them  pro- 
fess the  religion  of  Thibet.  Their  priests  are  treated 
with  great  respect,  and  in  all  affairs  of  importance  they 
are  guided  by  tlieir  decision.  They  have  two  written 
characters  ;  one  of  which  is  esteeuied  sacred,  and  is  of 
the  highest  antiquity.  It  is  only  used  in  such  v.ritings 
as  concern  the  Calmuck  law,  and  is  read  from  left  to 
right,  like  the  languages  of  Europe.  The  other,  which 
is  used  in  the  common  concerns  of  life,  is  read  from  top 
to  bottom,  and  the  letters  are  placed  in  columns.  Such 
of  them  as  possess  an  idol,  place  it  near  the  licad  of  their 
bed,  with  small  consecrated  cups  full  of  milk,  or  other 
food,  set  before  it;  and  in  festivals  it  is  decorated  with 
garlands,  and  perfumes  are  burnt  in  its  presence.* 

The  commerce  of  this  people  consists  entirely  in  the 
exchange  of  their  horses  and  cattle  for  corn,  woollen 
cloths,  linens,  copper,  pewter,  kitchen  utensils,  knives, 
and  spoons ;  and  great  numbers  of  them  from  the  interior 
annually  visit  Astracan  for  this  purpose.  They  are 
allowed  to  traffic  with  China,  free  of  all  duty  ;  but  they 
never  deal  in  slaves,  like  their  neighboius  the  Mahome- 
tan Tartars,  wlio  often  go  to  war  with  no  otlier  intention 
but  to  prociu'e  hiuiian  beings  for  the  market ;  and  who 
spare  neither  enemies,  friends,  nor  children,  when  they 
wish  to  get  rid  of  them.  The  prisoners  taken  in  war  by 
the  Calmucks  are  incorporated  into  the  nation,  and  swell 
frlie  power  and  revenue  of  tlie  prhice.  See  Rccucil  de 
Voyages  au  jVurd,  torn.  x.  p.  253,  kc.  Clarke's  Travels 
in  Russia,  Tartary,and  Turkey,  p.  236.  and  332.  Tooke's 
.4ccounl  of  the  .Watioiis  wlticli  cojii/iose  the  Russian  Km- 
fiire,  vol.  iv.  P.  S.  Pallas  Rcisen  durch  verschiedcne 
Provinzen  dea  Russischen  Rcichs,inden  Jahren  1768  bis 
1773,  vol.  i.  Bergman  JVomadische  Slreifcreien  unter 
den  Kalmuken,  Sec.  Grozier  Dcscri/ition  gerierale  de  la 
Chine,  vol.  i.  Histoire  generate  de  la  Chine,  tom.  xi.  p. 
550;  and  Edin.  Trans,  vol.  i.  p.  178.  See  also  China, 
and  Tauiarv:.     (/() 

CALNE,  a  town  of  England  in  Wiltshire,  situated  on 
the  banks  of  the  river  Marlcn,  which  supplies  it  with 
water,  and  gives  motion  to  several  fulling  and  corn  mills. 
The  town  is  clean  and  well  built,  and  is  supposed  to 
have  risen  out  of  the  ruins  of  a  Ronuui  colony  near  Stud- 


ley,  wh^c  several  Roman  coins  have  been  found.  'Hie 
church  dedicated  to  St  Mary  is  a  large  building,  and  has 
a  handsome  square  tower  at  the  north-east  end.  The 
Presbyterians,  Quakers,  and  Anabaptists,  have  each  a 
meeting-house  in  this  place.  Under  the  patronage  of 
the  Marquis  of  Landsdowne,  whose  seat  is  at  Bowood, 
about  two  miles  from  the  town,  the  market-house  has 
been  greatly  improved.  In  this  place  was  one  of  the 
palaces  of  the  West  Saxon  kings ;  and,  from  the  names 
of  Castle-street  and  Castle-field,  it  is  supposed  that 
there  had  formerly  been  a  castle  in  the  neighbourhood, 
though  uo  traces  of  it  have  yet  been  discovered.  There 
was  also  here  an  hospital  of  black  canons,  dedicated  to 
St  John.  Broad  cloth,  serges,  and  other  articles  in  the 
cloth  trade,  are  manufactured  here  to  a  considerable 
extent,  and  are  sent  to  every  part  of  England  by  means 
of  the  Wiltshire  and  Berkshire  canal,  which  runs  close 
to  the  town.  Calne  sends  two  members  to  parliament, 
who  are  elected  by  its  burgesses.  The  corporation  con- 
sists of  two  guild  stewards,  who  are  elected  every  year, 
and  an  unlimited  number  of  burgesses. 

It  was  here  that  St  Dunstan,  archbishop  of  Canterbury, 
performed  his  famous  miracle,  in  the  reign  of  Edward 
the  Martyr.  At  the  great  synod  which  had  assembled  to 
determine  the  controversy  between  the  monks  and  the 
secular  priests,  the  floor  of  the  hall  suddenly  gave  way, 
while  Bishop  Beornhilm  was  pleading  for  the  priests  ; 
and  a  great  number  of  the  members  were  either  killed 
or  bruised  by  die  fall,  while  the  scat  of  St  Dunstan  alone 
remained  firm.  This  artful  prelate  had  ordered  some 
of  the  beams  of  the  floor  to  be  sawn  asunder,  and  had 
induced  the  king  to  abandon  liis  intention  of  attending, 
the  synod. 

On  the  London  road,  about  three  miles  east  of  Calne, 
is  the  figure  of  a  huge  white  horsey  in  a  trotting  attitude, 
which  is  formed  by  paring  the  turf  from  the  side  of  a 
chalk  hill.  It  measures  about  157  feet  from  the  head 
to  the  tail.  Number  of  houses  755.  Population  in  1801, 
37br,  of  whom  1977  were  returned  as  employed  in  trade 
and  manufaciuves.     Population  in  181 1,  5062.     (a-) 

CALOCHILUS,  u  genus  of  plants  of  the  class 
Gynandria,  and  order  Monandria.  See  Botany,  p.  311  ; 
and  Brown's  Prodromus  Plant.  A''ov.  Holl.  kc.  p.  320. 

CALODENURUM,  a  genus  of  plants  of  the  class 
Pentandria,  and  order  Monogynia.  See  Botany,  p, 
147. 

CALOGYNE,  a  genus  of  plants  of  the  class  Pen- 
tandria, and  order  Monogynia.  See  Botany,  p.  169; 
and  Brown's  Prodromus  Plant.  N'ov.  Holl.  &c.  p.  579. 

CALOMERIA,  or  Humea  of  Dr  Smith,  a  genus  of 
plants  of  the  class  Syngenesia,  and  order  Polygamia 
jEqualis.     See  Botany,  p.  305. 

CALOPHYLLUM,  a  genus  of  plants  of  the  class 
Polyandria,  and  order  Monogynia.  See  Botany,  p- 
228. 

CALORIC.  See  Chemistry  amlHKAT, 

CALORIMETER.     See  Chemistry. 

CALOSTEMMA,  a  genus  of  plants  of  the  clas& 
Hexantlria,  and  order  Monogynia.  See  Botany,  p. 
190;  and  Brown's  Prodromui  Plant.  JVov.  Holl.  p. 
297. 

CALOTROPIS,  a  genus  of  plants  of  the  class  Pen- 
tandria, and  order  Digynia.  Si-c  Bo  r  any,  p.  169  ;  and 
Brown,  IVerncrian  Transactions,  vol.  i.  p.  28. 

CALPIDIA.     See  Pisonia. 
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CALTHA,  a  fjcnus  of  plants  oi'  ilic  class  Polyandiia, 
and  order  Polysynia.     Soc  Botanv,  p.  233. 

CALUMK'r,  an  Lnstniinent  in  use  anion;;  the  Indians 
of  North  America,  and  univorsally  rc(;ardcd  by  them 
us  the  emblem  of  peace.  It  cone.spond.s,  in  a  ^reat 
degree,  to  the  flag  of  truce  as  employed  among  the 
nations  of  Europe. 

In  the  New  World,  the  mode  of  cxpi-cssing  by  ar- 
bitrary signs,  a  disposition  of  amity  towards  strangers 
or  rival  tribes,  A  subject  to  considerable  variations. 
Among  the  islanders  of  the  Pacific  Ocean,  the  usual 
indication  of  fiiendship,  is  the  green  branch  borne  aloft 
in  the  hand.  On  the  western  coast  of  North  America, 
the  Indians  approached  the  English,  under  Captain 
Cook,  ))rcscnting  as  they  advanced,  a  stuff  or  baton 
curiously  wrought,  and  surmounted  with  a  knot  of 
feathers.  But  among  all  the  savage  nations,  occupying 
the  territory  beyond  tlie  iwrthcrn  limits  of  the  Spanish 
possessions,  the  syniljol  of  peace  is  the  tobacco  pipe  ; 
and  it  is  to  this  instrument  exclusively,  that  the  Erench 
have  given  the  name  of  Calumet,  and  to  which  that  name 
is  at  present  very  generally  applied. 

The  calumet,  or  pipe  of  peace,  is  usually  about  four 
feet  in  length.  The  bowl  of  it  is  made  of  red  marble, 
hollowed  out  with  considerable  art,  and  the  stack  is 
composed  of  a  reed,  or  of  some  light  wood,  which  is 
easily  perforated.  The  Indians  adorn  this  instrument  in 
various  ways.  Sometimes  it  is  marked  with  the  figures 
(»f  animals  and  hieroglyphical  delineations  ;  and  almost 
universally,  it  has  beautiful  feathers  attached  to  it,  dis- 
posed in  fanciful  arrangements,  according  to  the  taste  of 
the  individurtl,  or  of  tlie  nation  to  which  he  belongs. 
And  each  tribe  is  said  to  decorate  the  calumet  after  a 
manner  peculiar  to  itself.  The  instrun\ent  in  question 
is  frequently  used  by  the  savages  when  warriors  of  dif- 
ferent nations  accidentally  meet ;  sometimes,  even  in  the 
rage  and  tumult  of  a  battle,  it  is  otFered  and  accepted, 
and  hostilities  instantly  cease  ;  and  it  serves  with  many 
accompanying  solemnities,  as  an  introduction  to  ambas- 
sadors, and  as  a  medium  of  reconciliation  and  alliance 
among  contiguous  tribes.  But  in  these  last  circum- 
stances, namely,  when  ambassadors  have  arrived,  and  a 
treaty  is  about  to  be  formed,  the  use  of  the  calumet  is 
deserving  of  particular  notice.  The  strangers  having 
appeared,  and  the  chiefs  of  the  nation  which  receives  the 
embassy  being  placed,  according  to  the  degree  of  emi- 
nence which  they  have  attained,  an  ofTicer,  belonging 
also  to  the  nation  which  receives  the  embassy,  and  who 
in  Europe  would  be  styled  an  akl-dc-cam/ii  prepares  the 
calumet,  in  order  to  present  it  to  both  parties,  with  the, 
rccitiisite  observances.  After  filling  the  pipe  with  to- 
bacco and  fragrant  herbs  known  to  the  Indians,  tlie 
officer  alluded  to  snatches  a  piece  of  burning  wood, 
either  from  a  neighbouring  cabin,  or  from  a  fire  which 
has  been  lighted  on  purpose,  and  places  it  upon  the 
bowl  of  the  instrument.  The  smoke  gradually  ascends, 
and  when  the  odoriferous  composition  included  in  the 
pipe  is  sutTiciently  kindled,  the  piece  of  burning  wood  is 
removed.  Here  the  first  part  of  the  ceremony  appears 
to  terminate.  The  officer,  or  aid-dc-camp,  next  points 
the  steu>  of  the  calumet  towards  the  heavens,  and  by 
this  action  he  is  understood  to  supplicate  the  favour  of 
the  great  spirit;  he  then  turns  it  downwards  towards 
the  earth,  and  now  he  is  supposed  to  avert  the  malignity 
of  the  evil  genii,  or  charm  them  into  quiescence  ;  and 
finally,  stretching  forth  the  instrununt  in  a  liorizontal 
direction,  he  lyoves  liimself  round  till  he  completes  a 


circle ;  and  by  this  last  observance,  he  is  conceived  to 
invoke  the  sjjirits  which  inhabit  the  air,  the  wo^jds,  an<l 
the  waters,  and  whose  concern  and  ilelight  it  is,  as  the 
Indians  believe,  to  provide  for  the  happiness  of  mortals. 
The  invocation  of  the  benignant  genii  seems  to  concludr, 
the  second  part  of  the  ceremony.  Eor  immediately,  yet 
not  without  some  degree  of  politeness,  according  to  the 
fashion  of  the  savages,  the  officer  presents  the  calumet 
to  the  chief  of  his  own  tribe,  putting  the  extremity  of 
the  reed  into  his  mouth.  'i"he  chief,  having  received  the 
smoke,  blows  a  portion  of  it  vigorously  towards  the 
heavens,  and  the  rest  all  around  him  upon  the  earth. 
Tho  pipe  is  next  introduced  successively  into  the 
mouths  of  the  ambassadors,  who  blow  forth  in  the  same 
manner;  but  neither  they  nor  the  chief  ever  touch  the 
instrument,  except  with  their  lips.  The  honour  of  pre- 
senting the  calumet  is  always  reserved  for  some  person 
of  distinction.  .\nd  the  whole  ceremony  is  perfonncd  in 
a  grave  and  dignified  way,  c<jrresponding,  in  this  par- 
ticular, to  the  usual  manners  of  the  Indians,  which  are 
solemn  and  lofty,  and  bearing  a  resemblance,  in  most  of 
its  aspects,  to  a  religious  institution.  The  treaty  is  now 
concluded  ;  the  hatchet  painted  red,  the  awful  emblem 
of  war,  is  buried  deep  in  the  earth ;  a  belt  of  wampum, 
by  which  the  articles  of  agreement  are  recorded,  is  de- 
livered ;  and  the  union,  thus  singularly,  and,  as  we  should 
say,  fantastically  formed  and  established,  often  continues 
throughout  many  generations. 

From  the  calumet,  and  the  use  to  which  it  is  applied, 
the  most  elegant  of  the  Indian  dances  has  its  origin  and 
name.  It  is  called  the  calumet  dance  ;  but  when  it  is 
stated  that  this  is  the  most  elegant  of  the  Indian  dances, 
nothing  more  is  meant,  than  that  in  the  exercise  or 
amusement  alluded  to,  the  contortions  and  gestures  of 
the  performers  are  less  frightful  than  in  any  of  the  other 
dances.  Like  all  the  other  dances,  however,  that  of  the 
calumet  may  be  regarded  as  descriptive  or  emblema- 
tical ;  and  its  peaceful  character  might  even  be  inferred 
from  the  knowii  uses  of  the  instrument.  It  appears  to 
represent,  by  a  series  of  movements,  the  power  and 
utility  of  the  calumet.  These  ideas  are  very  obviously 
expressed  in  what  may  be  called  the  chief  action  of  the 
piece.  In  this  principal  part,  the  performers  are  com- 
monly two ;  the  one  armed  with  a  club  or  hatchet,  and 
the  other  bearing  in  his  hand  the  mediatoiT  pipe,  with 
which  he  defends  himself  against  the  attacks  of  his  op- 
ponent, and  with  which  he  ultimately  succeeds  in  reduc- 
ing iiim  to  obedience.  Both  the  performers  dance  all 
the  while  ;  and  the  rest  of  the  Indians,  usually  seated 
around  them,  join  with  them  in  uttering  and  repeating 
that  disagreeable  sound  which  constitutes  tlie  music  of 
the  savages.  The  sound  referred  to,  Mr  Carver  at- 
tempts to  convey  to  European  ears,  by  the  words  "  heh, 
heh,  heh,"  and  it  is  pressed  forth  from  the  chest,  ap- 
parently with  much  efl'ort.  The  calumet  dance,  how- 
ever, is  now  in  use  only  upon  rare  occasions,  as  when 
ambassadors  arc  received  by  the  Indians,  or  when 
strangers  of  distinction  pass  through  their  country.  See 
Carver's  Travels,  pp.  253,  194,201  ;  and  Long's  Travels, 
p.  35.     (A) 

CALVADOS,  a  department  of  France,  which  de- 
rives its  name  from  a  chain  of  rocks  about  12  miles 
long,  at  the  embouchure  of  the  Ome,  upon  which  a 
Spanish  vessel  of  this  name  was  dashed  to  pieces.  Tliis 
department  is  formed  of  that  part  of  Normandy  which 
comprehended  the  dioceses  of  Lisieux  and  Bavcux.  It 
is  boiuidcd  on  die  north  by  the  sea,  on  the  west  by  the 
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department  of  La  Manche,  on  the  south  by  the  depart- 
ment of  the  Orne,  and  on  the  east  by  the  department  of 
the  Eure.  The  principal  productions  of  this  depart- 
ment are  all  kinds  of  grain,  excellent  pasturage,  hemp, 
lint,  wool,  white  and  red  honey,  wax,  cider  of  the  first 
quality  from  Auge  and  Bayeux,  fish  of  all  kinds,  shell- 
fish from  the  rocks  of  Calvados,  white  coral,  woad,  coal, 
and  iron.  The  river  Orne  is  navigable  from  Caen  to 
the  sea  ;  the  Foucques  is  navigable  from  Lisieux  to  the 
sea  ;  and  the  Dive  from  St  Pierre  to  the  sea.  The  Seull 
forms  at  its  embouchure  the  small  harbour  of  Caer- 
reule,  where  the  oysters  of  Cancale  are  brought  to  be 
enclosed.  The  principal  towns  are  Caen,  Falaise, 
Lisieux,  Bayeux,  Vise,  Pont  L'Eveque,  each  of  which 
is  the  capital  of  a  communal  district.  The  superficies 
of  this  department  is  5700  square  kilometers,  or  375 
square  leagues,  of  2000  toises.  The  forests  contain  36 
or  37  hectares,  about  70,000  arpens,  one  half  of  which 
belong  to  the  nation.  Contributions  for  the  year  1803, 
6,348,465  francs.  Population  506,000.  (o) 
CALVARY.     See  Jerusalem. 

CALVIN,  orCAUViN,(JoHN,)  the  celebrated  reform- 
er, was  born  at  Noyon,  in  Picardy,  on  the  loth  of  July 
1-509.     His  father's   name  was  Gerard  Calvin,   and   his 
mother's  Joanna  Franca;  persons  of  respectable  charac- 
ter, but  by  no  means  in  affluent  circumstances.     From 
his  earliest  years  he  lived  in   the  family  of  Montmor, 
which  was  of  some  distinction  in  the  country,  and  re- 
ceived there,  though  at  his  father's  expence,  a  vex-y   li- 
beral education.     He  then   accompanied  the  cluldren  of 
that  family  to   the  college  of  La   Marche,  in    Paris,  and 
studied  under  Marturin  Cordery,  a  man  of  equal  probity 
and    learning,   and   celebrated   throughout  France  as  a 
teacher  of  youth.     Leaving  the  college  of  La  Marche, 
he  went  to  that  of  Montaign,   where,   under  the  tuition 
of  a  learned  Spaniard,  he  made  the  most  rapid  progress 
in  the  elements  of  literature.     Outstripping  all  his  com- 
panions, he  advanced  quickly  froni  the  study  of  the  lan- 
guages to  dialectics  and  philosophy.     His  father  having 
always  observed  in  him  an  uncommon   degree  of  piety 
and  moral  virtue,  concluded  that  he  should  be  consulting 
the  young  man's  inclinations,  by  devoting  him  to  the  sa- 
cred oflficc;  and  accordingly   lie  procured  for    hiui  (in 
1521,)    from   tlie  bishop  of  Noyon,  the   Chapel   de   la 
Gesirie,  in  that  city.     Li  1527  he  obtained  tlic  curacy  of 
.Martevillc  ;  and  two  years  after  he  exchanged  it  for  that 
of  Pont  L'Eveciuc.     There  he  preached  several  times, 
though  he  had  not  received  any  regular  ordination,  nor 
was  any  farther  an  ecclesiastic  than  by  simple  tonsure. 
But  it  was  not  long  till  Calvin's  views,  as  well  as  those 
of  the   father,  completely  changed  with  respect  to  the 
profession    whiclj   he    had   adopted.     Having  acquired 
some  correct  notions  of  Christianity,   from  the  instruc- 
tions of  his  relation,  Robert  Olivetan,   and  from  a  care- 
ful perusal  of  the  scriptures,  he  became  disgusted  with 
the  superstitions  of  Popery,  and  had  actually  begun  to 
withdraw  liimself  from  the   Romish  coiumunion.     Ge- 
rard, too,  finding  that  to  remain  in  the  church  was  not 
the  most   likely  way  of  advancing  tlie  worldly  interests 
of  his  son,  was  perfectly   willing  that  he  should  abandon 
the  church,  and  betake  himself  to  a  more  profitable  line 
of  life.     The  study  of  the  law  was  fixed  on  as  a  depart- 
ment in  which  Calvin  himself  expected  at  least  to  enjoy 
greater  liberty  of  constiencc  ;  and  wliich  his  father  re- 
garded as  one  that  would  be  productive  to  his  favourite 
child  both  of  opuhnice  and  fame.     In  pursuance  of  this 
design,  he  y/ciA  to  Orleans,  where  the  civil  law  was 


taught  by  Pierre  de  I'Etoile,  the  greatest  of  the  French 
civilians,  and  afterwards  president  of  the  parliament  of 
Paris.  There  he  made  such  great  and  rapid  proficiency, 
that  he  very  often  supplied  the  place  of  the  professors  in 
their  absence  ;  and  they  unanimously  and  gratuitously 
offered  him,  when  he  was  leaving  the  university,  a  doc- 
tor's degree,  as  a  just  tribute  to  his  superior  talents,  his 
great  diligence,  and  his  high  attainments  in  legal  science. 
Although,  however,  he  applied  chiefly  to  law,  he  did 
not  neglect  the  study  of  theology.  And  so  much  was 
he  respected  on  account  of  his  acquaintance  with  that 
subject,  tnat  all  those  in  Orleans  who  were  desirous  to 
know  any  thuig  of  the  pure  doctrines  of  religion,  had  fre- 
quent recoiu'se  to  him  for  information  ;  and  on  these  oc- 
casions they  had  equal  reason  to  admire  his  erudition 
and  his  zeal.  At  this  period  of  his  life  he  was  a  re- 
markably severe  student.  So  incessant  and  laborious 
was  his  application,  that  while  it  greatly  improved  his 
intellectual  powers,  and  provided  him  with  a  rich  fund 
of  knowledge,  it  also  induced  that  weakness  in  his  sto- 
mach which  was  afterwards  the  source  of  much  dis- 
tress to  him,  and  at  length  shortened  his  days.  From 
Orleans  he  went  to  Bourges,  and  there  prosecuted  his 
professional  studies,  under  Andre  Alciati,  one  of  the 
most  noted  civilians  of  his  age.  At  Bourges,  he  con- 
tracted an  intimate  friendship  with  Melchior  Wolmar, 
professor  of  Greek,  a  man  distinguished  for  his  personal 
worth,  and  his  skill  in  teaching.  With  his  assistance 
Calvin  acquired  the  Greek  language,  a  benefit  which  he 
always  recollected  with  pleasure,  and  for  which  he  after- 
wards testified  his  gratitude,  by  dedicating  to  Wolmar 
his  Commentary  on  the  2d  Hfiist.  to  the  Corinthians. 
Amidst  all  his  other  pursuits,  Calvin  still  persevered  in 
sacred  study,  and  sometimes  preached  in  Ligneres,  a 
small  town  in  Berri,  with  the  permission  and  in  the  pre- 
sence of  the  governor  of  that  district. 

The  sudden  death  of  his  father  called  him  back  to 
Noyon,  where,  however,  he  remained  but  for  a  short 
time.  He  went  to  Paris  in  1533,  being  then  23  years  of 
age,  and  wrote  a  commentary  on  Seneca's  book  De  Cle- 
mcntia.  It  was  in  the  title  page  of  this  work  that  he 
first  took  the  surname  of  Calvin,  instead  of  Cauvin, 
which  it  had  hitherto  been;  a  circumstance  which  his 
enemies  have  weakly  and  maliciously  perverted  to  his 
prejudice,  and  of  which,  if  an  explanation  be  thought  ne- 
cessary, a  sufficient  explanation  may  be  found  in  the 
Defense  de  Calvin  fiar  Drelincourt.  He  soon  became 
known  to  all  the  friends  of  true  religion,  among  whom 
was  one  Estienne  de  la  Forge,  a  celebrated  merchant, 
who  was  afterwards  burned  for  his  attachment  to  the 
gospel,  and  of  whom  Calvin  makes  honom-able  mention 
in  his  Treatise  against  the  libertines.  While  at  Paris 
he  formed  the  resolution,  which  he  imuKdiately  carried 
into  eflect,  to  the  unspeakable  satisfaction  of  the  reform- 
ed in  that  city,  of  abandoning  every  secular  piu'suit,  and 
consecrating  himself  to  the  service  of  God.  He  had 
scarcely  entered  on  his  new  course,  when  he  was  sub- 
jected to  severe  trial.  Nicholas  Cop,  rector  of  the  uni- 
versity of  Paris,  having  delivered  a  speech  which  gave 
great  ollVnce  to  the  Sorbonne  and  the  parliament,  was 
summoned  to  ap])ear  before  them,  and  answer  for  his 
conduct ;  but  by  the  advice  of  his  friends,  he  declined 
compliance,  and  left  the  kingdom.  Calvin,  who  was  an 
intimate  friend  of  Cop's,  and  known  to  have  furnished 
him  with  materials  for  the  obnoxious  speech,  was  the 
next  object  of  their  vengeance.  Marin,  the  bailiff,  a 
cruel  and  relentless  bigot,  was  sent  to  his  room  in  the 
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college  of  rorlrct,  for  the  pitrpobc  of  apprchcniliiit^  liiiii ; 
but  he  was  foitunaUly  I'loiii  home.  His  papers  and 
books,  howcvcT,  woiu  seized,  and  as  tlicrc  were  ainoii);; 
them  several  letters  from  his  friends,  coiitaiiiinjj  iicreti- 
cal  and  excei)lional)ie  matter,  and  alludinp;  to  those  who 
were  hostile  to  the  Romish  church,  many  were  on  tlic 
very  point  of  Ixint;  subjected  to  a  cruel  persecution. 
But  this  was  prevented  by  llic  humane  interposition  of 
the  Queen  of  Navarre,  who  emjjloyed  her  inlhience  with 
the  king,  and  employed  it  successfully,  in  favour  of  the 
rcformcil.  This  princess  sent  for  Calvin  at  the  same 
time,  gave  him  a  very  favourable  reception,  and  listened 
to  him  with  interest  and  attention.  Immediately  after 
the  intci'view,  ecpially  honouraljle  to  Calvin,  ci'edilable 
to  the  queen,  and  us<'ful  to  tlic  reformation,  he  retired  to 
Saintonge,  where,  at  the  re(iuesl  of  a  friend,  (Lewis  de 
Tillet,)  he  wrote  some  short  Chrintian  Exhortations.,  to 
serve  as  homilies  in  the  several  paiishes,  and  to  accus- 
tom the  people  by  degrees  to  search  after  the  truth,  lie 
also  paid  a  visit  to  Le  Fevrc  d'Estaple,  who  had  been 
tutor  to  Frances  1.,  and  had  taken  shelter  at  Ncrac  from 
the  storm  of  persecution.  This  aged  saint  received  him 
joyfully,  and  predicted  that  he  would  yet  be  a  remarka- 
ble instrument  in  the  hand  of  Providence  for  the  restora- 
tion of  true  religion  in  France.  Calvin  returned  to  Paris 
in  1534.  There  he  was  to  have  had  a  conference  Avith 
Servctus,  who  had  by  that  time  begun  to  propagate  his 
heterodox  opinions  respecting  the  Trinity  ;  but  Servetus 
failed  to  ajipear,  though  Calvin  attended  at  the  time  and 
place  appointed,  and  did  so  at  the  imminent  hazard  of 
his  life  ;  for  this  year  was  peculiarly  troublesome  and 
dangerous  to  the  reformed.  The  king,  exasperated  by 
their  firmness  and  successes,  and  particularly  incensed 
at  some  of  tlieir  writings  against  the  mass,  which  had 
been  posted  on  the  door  of  the  Louvre,  commanded 
eight  of  them  to  be  burned  alive  ;  and  swore  that  he 
■would  not  spare  even  his  own  children,  if  they  were  in- 
fected with  such  abominable  heresies.  To  avoid  the 
persecution,  which  had  thus  assumed  such  a  violent  and 
bloody  aspect,  Calvin  was  determined  to  quit  the  king- 
dom, which  he  did,  after  having  published  a  treatise, 
entitled  J^syc/io/sarinyc/iiam,  against  those  who  maintain 
that  the  soul  sleeps  after  it  is  separated  from  the  body. 

Accompanied  by  Lewis  de  Tillet,  he  went  to  Basil  in 
Switzerland.  There  he  studied  the  Hebrew  language, 
to  which  he  had  not  hitherto  directed  his  attention  ;  and 
there  he  first  published  his  greatest  and  most  celebrated 
work,  the  Institutions  of  the  Chrktian  Riligion.  He  was 
anxious  to  remain  for  some  time  in  obscurity  :  but  the 
calumnies  circulated  by  high  authority  against  the  cause 
which  he  had  espoused,  rendered  this  impossible,  and 
obliged  him  to  come  forward  as  its  public  advocate  and 
friend.  Francis  L  in  order  to  apologise  for  his  late  in- 
humanities, and  to  conciliate  the  German  princes,  whose 
friendship  he  needed,  and  whose  resentment  he  had  rea- 
son to  fear,  endeavoured  to  persuade  them  that  it  was 
only  Anabaptists  that  he  had  put  to  death,  and  that, 
therefore,  he  had  merely  attempted  to  crush  a  sect  that 
was  cciually  obnoxious  to  them  and  to  him.  Calvin's  in- 
dignation was  roused  by  this  insidious  conduct,  and  he 
composed  his  Institutes  for  the  purpose  of  vindicating 
himself  and  his  Protestant  brethren,  and  of  shewing  une- 
quivocally and  distinctly  the  tenets  which  they  held. 
The  first  edition  of  the  Institutes  (which  Maimbourg 
and  Spondanus  say  was  written  in  l-"rench,  but  which,  it 
is  probable,  was  written  at  the  same  time  in  Latin,)  was 
published  in  l53a  in  8vo,  ;u)d  was  only  tlie  rough  sketch 


or  outline  of  what  the  author  afterwards  produced.  The 
second  edition  appeared  in  1536,  at  Strasburgh,  in  folio, 
and  was  both  larger  and  more  correct  than  the  first. 
The  third  edition  was  printed  at  the  same  place  in  1543, 
and  was  still  more  complete.  A  fourth  edition  came 
out  also  at  Strasburgh,  with  considerable  improvements. 
A  fifth  eilition  in  4to  was  printed  at  (leneva  in  1550,  cor- 
rected in  many  places,  and  having  two  Iiidcxe;;.  In  1558, 
both  the  Latin  and  French  editions  received  the  author's 
last  revision.  Since  that  period  the  work  has  gone  through 
a  vast  number  of  editions,  and  has  been  translated  into 
almost  all  the  modern  languages  ;  a  circumstance  which 
alone  is  suflicieiit  to  demonstrate  its  real  cxcelhtncc. 
This  work,  indeed,  whatever  may  be  thought  of  its 
doctrinal  merits,  is,  as  a  system  of  theology,  entitled  to 
much  admiration.  The  peculiarities  of  the  system  may 
be  condemned,  though  it  will  be  found  dilhcult  to  dis- 
prove them  ;  but  tlie  learning,  the  scriptural  knowledge, 
and  the  philosophical  ability  with  which  they  are  at  once 
developed  and  supported,  must  be  acknowlcdge<l  by  all 
whose  minds  are  not  the  victims  of  religious  or  political 
prejudice.  With  respect  to  the  Latiiiity  of  the  Institutes* 
it  has  obtained  the  applause  of  every  competent  judge. 
In  particular,  the  Dedication,  which  is  addressed  to 
F'rancis  I.  has  been  universally  admired,  both  for  the 
sentiments  and  language  ;  and  is  one  of  the  few  prefa- 
tory pieces  which  are  generally  allowed  to  stand  highest 
in  this  species  of  composition.  Just  when  Calvin  was 
finishing  the  Institutes,  he  heard  that  in  many  paits  of 
Italy  there  were  symptoms  of  attachment  to  the  reforma- 
tion. He  therefore  hastened  to  the  Duchess  de  Ferrara, 
daughter  of  Louis  XII.,  a  woman  of  distinguished  ac- 
complishments and  exemplary  piety,  and  one  to  whom 
the  Protestants  looked  with  some  confidence  and  expec- 
tation. Acquauited  with  his  merits,  and  qualified  to  ap- 
preciate them,  she  received  Calvin  with  distinction  ;  and 
while  he  confirmed  her  in  her  principles,  she  conceived 
for  him  an  esteem  which  she  cherished  ever  after,  and 
expressed  in  a  great  variety  of  letters.  He  was  not,  how- 
ever, allowed  to  remain  long  at  the  court  of  the  duchess. 
The  Inquisition  got  notice  of  his  arrival,  and  soon  com- 
pelled him  to  depart.  It  was  probably  at  this  period 
that  he  visited  Piedmont,  and  preached  i!ie  reformation 
there  with  success,  though  he  was  afterwards  banished 
from  it  by  intolerance.  A  pillar  was  erected  at  Aost,  to 
commemorate  his  arrival  and  his  expulsion. 

I'rom  Italy  Calvin  went  to  Fi-aiice  ;  but  the  persecu- 
tion which  was  raging  there,  determined  him  to  return  to 
Basil  or  Strasburgh.  The  direct  road  being  ivndered 
impassable  on  account  of  the  war,  he  was  muW  the  ne- 
cessity of  going  by  the  way  of  Geneva.  Ok  his  arrival 
therein  August  1536,  he  found  that  the  reformed  reli- 
gion had  made  considerable  progress,  in  consequence  of 
the  exertions  of  Fare  I  and  Viret.  Having  gone  to  pay 
liis  respects  to  them,  Farel  most  earnestly  entreated  him 
to  remain  in  that  citv,  and  to  help  them  in  the  important 
work  in  which  they' were  engaged.  And  when  Calvin 
obstinately  declined  the  invitation,  Farel  addressed  to  him 
a  solemn  warning  in  the  name  of  the  Almighty,  declaring 
that  God  would  not  bless  his  designs,  since  he  preferred 
his  own  repose  to  Jesus  Christ.  The  solemnity  of  this 
appeal,  in  connection  with  the  extraordinary  mcidenls 
which  had  brought  him  to  Geneva,  and  the  prospect 
which  he  had  of  being  in  a  high  degree  useful  to  a  cause 
which  he  had  deeply  at  heart,  subdued  Calvin  into  an  en- 
tire acquiescence  in  Fai  el's  proposal.  And  accordingly 
he  accepted  of  the  office  w hich  the  cousistoiy  and  ma- 
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gistracy  had  offered  him,  with  the  consent  of  the  people, 
by  becoming  both  their  preacher  and  professor  of  divi- 
nity. 

He  was  no  sooner  installed,  than  he  set  himself  seri- 
ously and  zealously  to  the  discharge  of  his  public  duties. 
He  composed  a  Formula  of  Christian  Faith.,  accommo- 
dated to  the  Genevese,  who  were  just  emerging  from 
tlie  corruptions  of  Popery  :  and  to  this  he  added  a  Cate- 
chism, embracing  the  chief  points  of  religion.  In  tlie 
following  year,  (1537,)  he  succeeded,  with  the  help  of 
Farel  and  Corault,  in  making  the  senate  and  people 
openly  abjure  the  church  of  Rome,  and  swear  to  a  sum- 
mary of  doctrine  and  plan  of  discipline  which  he  drew  up 
for  them,  and  which  distinctly  recognised  the  Presbyte- 
rian form  of  church  government.  Various  circumstan- 
ces occurred,  hoM-ever,  to  counteract  his  efforts,  and  to 
give  him  personal  trouble.  The  Anabaptists  opposed 
him,  and  laboured  to  overturn  what  he  had  cbtublished. 
But  he  confuted  them  so  completely  in  a  public  disputa- 
tion, that  they  never  afleruards  gave  liiiii  any  distur- 
bance. A  turbulent  outcast  from  the  Sorbonne,  of  the 
name  of  Peter  Caroli,  also  endeavoured  to  bring  him 
into  discredit,  by  accusing  him  of  heretical  tenets  re- 
specting the  Trinity.  The  subject  was  brought  before 
the  synod  of  Berne,  which,  after  various  discussions, 
found  Caroli  guilty  of  defamation.  He  was  exposed, 
however,  to  evils  of  a  more  serious  and  invincible  kind. 
Though  the  Genevese  had  agreed  to  the  reform  in  reli- 
gion which  Calvin  and  his  colleagues  had  introduced, 
and  professed  submission  to  the  ecclesiastical  authorities 
which  had  been  instituted,  yet  a  great  proportion  of  them 
remained  quite  unchanged,  in  their  piinciples  and  prac- 
tice, and  addicted  as  much  as  ever  to  those  impurities  in 
which  they  had  formerly  indulged.  Besides  this,  a  great 
deal  of  animosity  between  families  and  individuals  had 
been  engendered  during  the  war  of  Savoy,  which  con- 
tinued to  burn,  and  to  produce  effects  the  most  uiimical 
to  religion.  Calvin  and  the  other  ministers  did  every 
thing  in  their  power  to  correct  these  errors.  They  preach- 
ed against  them  with  the  greatest  energy.  They  used 
all  their  official  influence  ;  and  applied  to  the  civil  power 
for  its  interference  in  behalf  of  public  morals.  But  these 
attempts  only  excited  the  resentment  of  those  whose  un- 
worthy conduct  had  called  for  them  ;  and  the  more  vi- 
cious and  refractory  of  the  people  now  wished  for  nothing 
but  to  relieve  themselves  from  the  jurisdiction  of  such 
vigiiant  pastors.  Some  differences  which  had  occurred 
\vith  r<fspectto  the  administration  of  the  Lord's  Supper, 
gave  encouragement  and  facility  to  the  execution  of  that 
design.  Xot  only  had  Calvin  and  his  associates  refused 
to  administer  the  Lord's  Supper  at  all  to  the  Genevese 
while  so  mucin  immorality  and  strife  prevailed,  but  they 
maintained  opinions  with  respect  to  the  celebration  of 
this  ordinance,  and  certain  other  ceremonial  points,  op- 
posite to  those  whicln  seem  to  have  then  been  received  in 
that  district  of  the  Protestant  church.  The  church  of 
Geneva  made  use  of  leavened  bread  in  the  eucharist: 
they  had  removed  the  baptismal  fonts  as  unnecessary  ap- 
pendages ;  and  abolished  all  tlic  festivals  except  Sunday. 
The  churches  of  the  canton  of  licrn  disapproved  of  their 
practice  in  these  particulars,  ar.d  by  an  act  made  in  a 
synod  held  at  Lausanne,  rcc|uired  them  to  change  it. 
To  this  order  Calvin  and  his  bi-cthren  refused  ol^ediencc. 
And  the  syndics,  or  chief  magistrates,  who  were  their 
greatest  enemies,  taking  advantage  of  tliat  fact,  and 
making  it  seem  as  an  aggravation  of  their  oilier  offences, 
assembled  the   people,  and  procured  an  order  from  the 


council,  for  the  immediate  expulsion  of  Farel  and  Cal- 
vin. When  the  sentence  was  communicated  to  Calvin, 
he  said,  "  Truly,  if  I  had  served  men,  I  would  have  had 
a  poor  reward  ;  but  it  is  well  that  I  have  served  a  Master 
who  never  forgets  to  pay  his  servants  all  that  he  has 
promised." 

Calvin  retired  to  Strasburgh,  where,  through  the  ui- 
fluence  of  Bucer  and  others,  he  was  appointed  professor 
of  theology,  and  pastor  of  a  French  church,  which  he 
modelled  according  to  the  form  adopted  at  Geneva.  Not- 
withstanding the  harsh  treatment  which  he  had  received 
from  the  Genevese,  he  still  remembered  them  with  af- 
fection ;  and  this  affection  he  displayed  in  writing  to 
them  several  letters,  full  of  wholesome  instructions,  ten- 
der remonstrances,  and  encouraging  prospects.  He 
was  particularly  successful  and  happy  in  an  answer  that 
he  wrote  for  their  use,  to  a  letter  of  Cardinal  Sadolet,  Bi- 
shop of  Carpentia,  in  which  that  artful  priest  endeavour- 
ed to  recal  them  to  the  Romish  communion.  The  reply 
of  Calvin  was  so  able  and  eloquent,  that  he  abandoned 
his  project.  While  at  Strasburgh,  he  published  an  ex- 
cellent treatise  on  the  Lord's  Supper,  produced  a  new 
edition  of  his  Institutes,  was  useful  in  reclaiming  many 
Anabaptists,  and  was  appointed  in  1541,  by  the  divines 
of  that  city,  to  attend  the  diet  convoked  to  meet  at 
Worms,  and  afterwards  at  Ratisbonne,  for  settling  the 
religious  differences  which  had  arisen  in  Germany.  He 
went  there  with  Bucer  ;  had  a  conference  with  Melanc- 
thon,  who  was  highly  pleased  with  him,  and  called  him, 
by  way  of  eminence,  the  theologian  j  and  proved  highly 
useful  to  the  protestant  churches,  especially  to  those  of 
France. 

The  Genevese  had  now  repented  of  their  unjust  ba- 
nishment of  Calvin,  and  longed  to  enjoy  again  the  bene- 
fits of  his  instruction  and  authority  ;  and,  after  much 
solicitation  on  their  part,  he  consented  to  return.  His 
arrival,  which  happened  in  May  1340,  was  welcomed 
with  the  acclamations  of  the  people,  and  being  released 
from  his  engagements  at  Strasburgh,  in  a  manner  honour- 
able both  to  himself  and  to  the  magistrates  and  inhabi- 
tants of  that  city,  he  took  up  his  permanent  residence  in 
Geneva.  The  first  object  which  engaged  his  attention 
was  the  reformation  of  public  morals.  And  for  this  pur- 
pose, he  projected  a  kind  of  police,  and  procured  the 
establishment  of  a  tribunal  called  the  Consistory,  with 
power  to  take  cognizance  of  all  offences,  and  to  inflict 
canonical  punishments,  even  to  excommunication.  In 
cases  requiring  the  infliction  of  severer  penalties,  it  re- 
ported to  the  council  of  the  city,  with  its  own  judgment 
on  the  evidence  adduced.  It  was  originally  composed  of 
laymen  and  ecclesiastics  ;  and  to  shew  Calvin's  modera- 
tion vvitli  respect  to  church  power,  the  luimber  of  the 
former  was  most  considerable.  This  new  institution  was 
sanctioned  by  a  law  passed  in  an  assembly  of  the  whole 
people,  who  solemnly  promised  to  conform  to  it  forever. 
It  was  reprobated  by  many  as  savouring  too  much  of 
Romish  tyranny  ;  but  there  can  be  no  doubt  that  its  ope- 
ration was  attended  with  the  most  beneficial  effects,  and 
that  it  contributed,  in  a  remarkable  degree,  to  the  pre- 
servation and  prosperity  of  the  republic.  The  labours 
which  Calvin  now  performed  were  so  various  and  so 
great,  that  it  seems  wonderful  how  he  sustained  them. 
lie  preached  daily  during  every  other  week  ;  he  gave 
three  lectures  every  week  in  theology  ;  attended  regu- 
larly tlie  meetings  of  the  consistory  and  of  the  pastors  ; 
met  vvilli  his  congregation  every  Friday;  gave  frequent 
instructions  to  the  French  churches,  which  appear  to 
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have  depended  almost  wholly  on  his  counsel ;  viM<lii:;it<  cl 
and  defended  the  Kefurmation  :ip;ainst  its  n\nuerous  ene- 
mies ;  composed  vurioiis  books  of  contiovirsy  ;  kept  up 
a  wide  and  extensive  cori-espondeiice  with  the  Protes- 
tants ;  produced  works  of  learning  and  ability,  intended 
for  general  edification  ;  and  did  all  this  amidst  much 
agilati(jn  and  dis(|uietude,  occasioned  by  the  inlU-xible 
severity  with  which  he  maintained  the  rit;hls,  and  enfoi-- 
ced  theautliority,  of  the  eonsistorial  tribunal.  Nor  was 
this  the  whole.  Tlic  council  in  (ieneva,  knowini;  his 
attainments  in  the  science  of  law,  consulted  him  in  ail 
)nn)ortant  matters.  They  particulaily  employed  him  in 
framiii!',  tlveir  edicts  and  laws,  which  were  completed 
and  ap])r()vedin  Ij-l.l.  And,  in  sliort,  he  was  the  person 
to  whom  they  applied  in  all  their  diflicullies,  as  one 
whose  talents,  el(K|uence,  and  inllucnce,  rendered  him 
conapetent  to  any  task  prescribed  by  the  circumstances 
of  a  turbulent  people,  and  a  rising  government. 

The  deference  shewn  to  Calvin's  opinions,  and  the  re- 
spect paid  to  his  personal  character,  were  astonishing. 
His  disapprobation  of  any  tenet  was  sufficient  to  procure 
its  rejection,  and  all  who  treated  him  ill  were  considered 
as  enemies  of  the  state.  Castalio  having  attempted  to 
disseminate  some  doctrines  which  Calvin  abiiorred,  was 
instantly  denounced  as  a  heretic,  and  obliged  to  leave 
Geneva.  And  James  Gruet,  who  was  beheaded  there  in 
1547,  was  condemned  to  death,  not  only  on  account  of 
impiety  and  treason,  but  also  for  having  spoken  disre- 
spectfully of  Calvin,  and  endeavoured  to  injure  his  cre- 
dit at  the  court  of  France. 

IJut  wiiile  Calvin  was  universally  esteemed  and  re- 
spected in  the  reformed  church,  he  was  at  the  same  time 
equally  feared  and  haled  by  that  church  from  wiiich  he 
had  separated.  Of  this,  a  remarkable  proof  occurred 
in  1551.  Being  seized  with  a  fit  of  ague  during  sermon, 
and  obliged  to  cpiit  the  pulpit,  the  report  quickly  spread 
that  he  was  dead.  This  report  was  heard  with  the  highest 
satisfaction  by  the  Catholics ;  and  in  Noyon,  as  Calvin 
himself  has  recorded,  there  was  a  solemn  procession  by 
the  canons,  to  thank  heaven  for  the  death  of  that  arch 
heretic,  whom  their  city  had  been  so  unfortunate  as  to 
produce.  Beza,  by  mistake,  makes  this  incident  to  have 
happened  in  1553. 

For  some  time  he  had  a  great  deal  to  do  in  the  way  of 
controversy,  and  Avrote  innumerable  tracts  in  defence  of 
sound  doctrine.  He  contended  with  Castalio,  who  trans- 
lated the  liible  into  Latin — with  the  Sorbonne,  who  had 
drawn  up  some  articles  of  faith,  to  impose  on  the  weak 
and  timid — with  Albert  Pighius,  a  profound  sophist,  wlio 
had  attacked  the  reformed  church — with  the  Nicodc- 
mites,  who  secretly  embraced  the  Protestant  faith,  but 
through  fear  still  adhered  externally  to  the  church  of 
Rome — with  a  monk  at  Rouen,  who  was  reviving  the 
heresy  of  Carpocrates,  the  Gnostic  and  Antinomian— 
with  the  Catholics,  against  the  doctruie  of  the  council  of 
Trent — witli  those  who  believed  in  judicial  astrology — 
with  L.x:lius  Socinus,  author  of  the  sect  that  derives  its 
name  from  him — with  Osiander  and  others,  who  impru- 
dently revived  the  dispute  respecting  the  Lord's  Supper 
— and  with  the  Anabaptists  and  libertines,  who  had  re- 
vived the  worst  cnors  of  antiquity.  In  this  last  case, 
the  work  whicii  he  published  oflended  tlie  queen  of  Na- 
varre, to  whom  he,  on  tliat  account,  wrote  a  remon- 
strance, distinguished  by  a  happy  mixture  of  boldness 
and  address  ;  and  he  was  so  fortunate  as  to  succeed  in 
appeasing  her,  and  ui  accomplishing,  at  least,  the  par- 
tial discomftiure  of  tJic  sects  which  he   had  atucked. 


He  had  also  a  keen  controversy  with  Jerome  Bolzcc,  a 
Carmelite  friar,  who  impugned  his  peculiar  doctrine  of 
absolute  predestination,  anil  openly  taught  the  sentimentb 
on  that  subject  which  were  afterwards  maintained  by 
Arminius.  They  disputed  the  point  in  thurch  ;  but  Cal- 
vin displayed  such  a  superiority  in  argument  and  erudi- 
tion, that,  in  the  judgment  of  all  present,  he  obtained 
the  victory;  and,  according  to  custom,  his  antafjonist, 
who,  besides  his  diflercnce  with  Calvin,  was  of  a  trou- 
blesome temper,  was  fii-sl  cast  into  prison,  and  then 
banished  from  the  city.  His  chief  contentions,  however, 
were  with  the  profane  and  profligate  part  of  the  inhabi- 
tants of  Geneva.  The  strictness  and  impartiality  of  that 
disci|)line  which  was  exercised  by  means  of  the  new  con- 
sistory, subjected  him  to  much  odium,  and  false  accusa- 
tion. But  he  persevered  in  his  purposes,  and  triumphed 
over  all  o])position.  He  had  tlic  hajjpiness  to  see  the 
Genevese  church  increase  rapidly,  and  the  faction  of  the 
seditious  gradually  subdued  :  And  these  things,  together 
with  his  habitual  piety,  supported  him  \mder  the  severe 
trial  which  he  met  with  about  this  period  in  the  loss  of 
his  wife,  a  woman  of  imcommon  virtue  and  merit. 

It  is  said  that  Calvin  did  not  confine  his  views  on  doc- 
trine and  discipline  to  the  church  of  Geneva;  that  he 
formed  the  splendid  design,  and  entertained  the  sanguine 
hope,  of  making  these  a  model  for  ever)'  other  protes- 
tant  church  in  Christendom ;  and  that  he  proposed  to  send 
foriJi  from  tlie  little  republir,  tlio<;c  succours  and  minis- 
ters that  were  necessary  for  accomplishing  that  import- 
ant object.  Fortliat  purpose,  and  also  with  the  view  of 
forwarding  tlie  general  cause  of  the  reformation,  he 
established  an  academy  in  Geneva,  which  the  senate 
founded  at  Ids  desire,  and  in  which  he  himself,  with  other 
divines  of  learning  and  ability,  taught  the  sciences  with 
much  reputation  and  success.  And  so  great  was  the 
fame  which  this  seminary  acquired,  that  it  was  repaired 
to  by  a  crowd  of  students  from  England,  Scotland, 
F" ranee,  Italy,  and  Germany  ;  and  none  who  were  anxi- 
ous to  make  proticiency  either  in  sacred  or  profane 
literature,  thought  themselves  right  till  they  had  attended 
it  a  considerable  time. 

In  1553,  Michael  Servetus,  a  Spanish  physician,  who 
had  settled  at  Vicnne  in  France,  and  acquired  a  great 
professional  character,  published  a  work,  entitled,  Hesii- 
tutio  C/irislianisini,  Ijfc.  which  contained  doctrines  so  un- 
scriptural,  that  it  was  reprobated  even  by  the  Papists, 
who  actually  condemned  him  to  be  burnt  for  heresy.  Be- 
sides this  work,  he  had  written  one,  De  Trinitalis  Erro- 
ribus  ;  and  another.  In  Ptolemeum  Commcntariua ;  he 
had  also  published  an  edition  of  the  Bible,  and  addressed 
a  letter  to  Paupin,  a  Genevese  minister;  and  in  all  of 
these  productions,  he  had  departed  very  widely  from  the 
most  generally  received  doctrines  of  Christianity.  Hav- 
ing escaped  from  Vicnne,  and  happening  to  come  to  Ge- 
neva in  his  retreat  to  Naples,  Calvin,  who  was  well  ac- 
quainted with  his  principles  and  his  character,  and  to 
whom  his  daring  impiety  and  presumptuous  insolence 
had  become  intolerable,  at  length  procured  his  appre- 
hension and  imprisonment.  He  was  brought  to  trial. 
After  various  delays,  he  was  sentenced  to  be  burnt 
alive,  for  having  "  set  himself  in  array  against  the 
Divine  Majesty  and  the  Holy  Trinity;"  and  the  dread- 
ful sentence  was  executed  that  same  day  on  which  it 
was  pronounced.  Every  candid  judge  and  enlightened 
friend  of  toleration  will  acknowledge  that  the  conduct  of 
Calvin  in  this  afF;ur  cannot  be  vindicated  or  justified.  It 
was  altogetlicr  unworthy  of  such  a  man,  and  must  be 
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regarded  as  a  blot  in  his  otherwise  great  and  good  repu- 
tation. But  while  tliis  is  freely  conceded,  a  similar  con- 
cession cannot  be  made  to  the  enemies  of  Calvin,  with 
respect  to  that  outrageous  clamour  which  they  have 
raised  and  propagated  against  him  for  his  treatment  of 
Servetus ; — a  clamour  which  seems  to  have  arisen,  not 
so  much  from  a  calm  consideration  of  Calvin's  real  de- 
merit, as  from  an  unreasonable  prejudice  against  the 
man,  transferred  from  the  system  of  doctrine  which  he 
maintained,  or  from  a  strong  feeling  of  hatred  to  intole- 
rance, unchastened  by  a  knowledge  of  the  circumstances 
of  the  case  in  question,  and  of  the  liistory  of  the  times 
in  which  the  obnoxious  transaction  took  place.  Calvin, 
doubtless,  went  far  wrong  in  sanctioning  tlie  punishment 
of  Servetus ;  but  his  error  was  the  error  of  his  age,  and 
of  his  country ;  and,  in  proof  of  this,  a  thousand  facts 
ntight  be  adduced.  Heresy  in  religion  was  universally 
regarded  as  equally  criminal  witli  transgressions  of  civil 
law,  and  punished  with  the  same  severity.  The  princi- 
ples of  toleration  were  as  yet  but  imperfectly  understood. 
Even  those  who  formally  recognised  them,  had  not  im- 
bibed their  genuine  spirit.  And  the  persecuting  temper 
of  Popery  was  insensibly  retained,  after  men  had  discov- 
ered its  corruptions,  and  emancipated  themselves  in  a 
great  measure  from  its  yoke.  This  was  the  case  in  every 
place  whe^e  the  reformation  existed,  and  with  every  sect 
of  Christians  that  was  possessed  of  power.  When,  there- 
fore, Calvin  is  reprobated  for  procuring  the  death  of  a 
heretic,  he  suffers  in  common  with  all  his  bretliren  ;  and 
the  condemnation  passed  upon  him,  is  not  because  he 
acted  worse  than  others,  but  because  he  did  not  surpass 
them  in  tolerance,  as  he  did  in  every  thing  else.  It  should 
be  recollected,  too,  that  the  punishment  of  heretics  was 
not  only  permitted,  but  positively  required,  by  the  consti- 
tution of  Geneva.  And  that  to  have  allowed  Servetus  to 
escape,  would  have  been  an  abandonment  of  that  purity 
and  zeal,  by  which  the  subjects  of  that  constitution  con- 
sidered it  to  be  distinguished,  and  which  they  had  often 
displayed  in  prosecuting  with  eagerness  the  abettors  of 
false  doctrines.  It  appears,  too,  that  the  proceedings 
against  Servetus  received  the  approbation  of  almost  all 
the  most  eminent  ecclesiastics  who  then  flourished.  The 
reformed  Swiss  cantons  were  unanimous  in  exhorting  the 
council  of  Geneva  to/iunisfi  the  -uiicked  man,  and  to  fmt  it 
out  of  his  {lower  to  increase  heresy.  Farel,  Viret,  Bucer, 
Btza,  (ILcolampadius,  and  even  the  gentle  Melancthon, 
approved  of  the  measure.  And  why  are  not  theij  sub- 
jected to  the  same  censure  as  Calvin  ?  The  only  person 
who  was  bold  enough  to  oppose  it  was  Castalio,  whose 
well  known  grudge  at  Calvin,  and  a  tendency  to  error  in 
other  points,  sufficiently  account  for  this  departure  from 
the  prevailing  sentiment.  It  may  be  farther  remarked, 
that  Servetus  was  a  heretic  of  a  peculiar  cast.  He  did 
not  merely  maintain  Socinian  doctrine,  but  held  principles 
and  language,  with  respect  to  the  nature  of  the  Supreme 
Being,  which  amounted  to  blasphemy,  and  were  not  far, 
if  they  were  at  all,  removed  from  Atheism.  This  is  hint- 
ed at  in  the  terms  of  his  sentence,  and  distinctly  asserted 
by  some  writers,  who  were  very  unfriendly  to  Calvin. 
Such  conduct  on  the  part  of  Servetus,  as  it  greatly  ex- 
ceeded the  ordinary  bounds  of  heresy,  would  be  deemed 
at  that  time  more  tiian  enough  to  justify  the  opinion  of 
one  wiio  saiil,  tiiat  "  he  deserved  something  worse  than 
death."  It  should  be  noticed,  also,  that  Calvin  himself 
had  been  accused  of  error  witii  respect  to  the  Trinity ; 
and  that,  had  he  connived  at  Servetus,  or  dealt  very  gen- 
tlv  with  him,  the  suspicions  formerly  entertained  of  his 


own  orthodoxy,  might  have  been  revived  and  confirmed. 
And  the  personal  feeling  which,  in  this  view,  he  must 
naturally  have  experienced,  would  be  strengthened,  by 
recollecting  that  the  doctrine  of  Servetus,  respecting  the 
chvinity  of  Christ,  was  almost  universally  accounted  he- 
resy, botii  by  Papists  and  Protestants  ;  and  consequently, 
that,  considering  the  existing  laws  and  notions  in  regard 
to  it,  and  tne  favourable  opportunity  which  he  had  of 
checking  it,  any  coldness,  or  reluctance  on  his  part, 
would  liave  been  construed  into  a  perfect  indifference  to 
Christianity  at  large.  It  is  not  true,  however,  that  Cal- 
vin shewed  any  undue  eagerness  to  procure  the  destruc- 
tion of  Servetus.  Much  has  been  alleged  to  tkis  purpose 
by  his  enemies ;  but  it  has  no  foundation  in  fact.  He 
acted  in  this  case,  as  he  uniformly  did,  from  no  party- 
view,  or  paltiy  resentments,  but  from  a  strong  sense  of 
duty,  and  an  ardent  love  to  truth.  What  he  did  in  it, 
indeed,  he  did  with  his  characteristic  steadiness  and  zeal. 
It  is  evident,  however,  that  his  chief  anxiety  was,  not  to 
punish  Servetus,  but  to  make  him  retract  his  error.  He 
tried  most  earnestly  and  patiently  to  prevent  the  catas- 
trophe which  followed  ;  but  this  design  was  frustrated  by 
the  obstinacy,  the  violence,  and  the  impious  language  of 
Servetus  himself.  Even  after  this  unhappy  man  was 
condemPicd,  Calvin  felt  for  him  ;  and  though  he  could  not 
get  the  execution  of  the  law  suspended,  endeavoured,  but 
in  vain,  to  procure  a  remission  of  the  inore  harsh  and 
painful  parts  of  the  sentence.  These  observations  are 
made,  not  to  exculpate  Calvin,  or  to  justify  the  use  of 
fire  and  faggot  in  defence  of  the  gospel,  but  merely  to 
do  justice  to  the  memory  of  this  great  reformer,  and  to 
moderate  the  hostility  and  lessen  the  confidence  of  his 
enemies. 

After  the  year  1553,  Calvin's  life  was  comparatively 
tranqml.  He  was  occasionally  distressed  with  intestine 
divisions,  respecting  the  exercise  of  discipline  in  Gene- 
va. He  found  it  necessary  to  engage  in  controversy 
with  some  heretics,  particularly  Valentine  Gentilis,  who 
vented  some  crude  absurdities  on  the  doctrine  of  the 
Trinity.  Above  all,  he  was  deeply  afflicted  by  the  cruel 
and  bloody  persecutions  to  which  tiie  Protestants  were 
exposed  in  Paris,  where  no  fewerlhan  twenty -one  of  that 
proscribed  class  were  burned  alive.  Still,  however,  his 
troubles  were  neither  so  severe,  nor  so  numerous,  as  they 
had  iiitherto  been ;  and  he  had  tlie  unspeakable  satisfac- 
tion of  seeing  the  reformation  prosper,  in  spite  of  all  the 
power  and  artifice  and  malignity  by  which  its  progress 
was  opposed.  And  he  even  succeeded  in  composing  the 
disturbances  which  had  reigned  in  the  city,  in  defeating 
those  heretics  who  had  attempted  to  corrupt  the  gospel, 
and  in  putting  a  stop  to  the  persecutions  which  had  raged 
so  violently  in  France,  though  they  afterwards  broke  out 
with  their  wonted  fury. 

On  the  2d  of  February  1564,  Calvin  preached  his  last 
sermon,  and  delivered  his  last  prelection  in  theology.  He 
laboured  under  a  vast  complication  of  disorders,  which 
the  skill  of  trie  best  physicians  was  unable  to  remove  ; 
but  under  all  of  whici:  he  maintained  the  dignity  and 
cherished  the  piety  of  a  Christian.  On  the  10th  of  March, 
he  was  visited  by  Beza  and  other  friends,  to  whom  he 
spoke  wita  the  gr<-atest  chei-rfulnoss  and  composure  of 
his  approac.ling  dissolution.  Being  carried  to  the  coun- 
cil on  the  27th,  he  tiianked  them  for  all  the  affection 
which  they  had  shewed  him  ;  and  having  said,  "  1  feel  that 
I  shall  not  again  have  the  honour  of  appearhig  in  this 
place,"  he  to<jk  his  leave  of  tiiem  weeping. — Though 
much  reduced,  he  attended  church,  on  the  2d  of  April, 
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and  received  thc.sacraini-iil  renin  llic  luiuJs  oflicza,  lis- 
tcniinv  also  to  llu-  scnnoii,  and  joiiiiiijj  as  wull  as  he  could 
in  tluVsalniody.  'I'lic  i(iiii;iri;ali(>n,  llioiij;li  ihcy  jji-icvcd 
at  the  prosincl  of  his  dcparlui-c,  ^^XI•e  ycl  dL-liijhtc-d  al 
«ciinK  Ihf  calm  sercnily  and  holy  joy  which  beamed  upon 
his  cotintenancc.  On  the  2jlh,  he  made  his  will,  in 
which,  besides  bcqucatliinj^  the  little  piopei  ty,  and  it  was 
but  little  that  he  had,  to  his  relations,  he  i;ave  a  concise 
stalemiiit  of  his  experience  and  his  scminicrits,  and  ijore 
his  empluilic  testimony  to  the  doctrine  of  salvation  by 
grace.  Having;  thus  made  his  will,  he  was  anxious  once 
more  to  address  the  four  syndics  in  their  assembly ;  but 
on  account  of  the  state  of  his  healtli,  they  wailed  upon 
him,  when  he  spoke  to  tlieni  intiie  most  earnest  manner, 
expressing  his  j^ralitude  for  their  kindness,  giving-  them 
many  wholesome  admouitions,  sutjs^esling  to  them  topics 
of  comfort,  and  supplicating  for  tlieni  the  blessing  of 
heaven.  He  tiien  shook  hands  with  each  of  them,  and 
bade  them  farewell.  They  departed  with  tears  and  sor- 
row. On  the  28th  of  .\i>ril,  all  the  ministers  of  the  town 
and  neigliboui'luiod  being  assemljjcdin  his  room,  accord- 
ing to  his  desire,  he  delivered  to  them  a  parting  address, 
exhorting  tiiem  to  fidelity,  charity,  stedf.istncss,  and  per- 
severance, and  encouraging  them,  by  mentioning  the 
success  which  had  attcndid  his  own  labours.  His  an- 
cient friend  I'arel,  veneral)le  for  his  piety  and  his  years, 
came  from  Neufchatel  to  have  a  last  interview,  wliich 
was  tender  and  aflecting.  After  this,  he  devoted  his 
icw  remaining  days  to  prayer  and  meditation;  and,  on 
the  2ith  of  May,  he  calmly  and  gently  fell  "  asleep  in 
Jesus."  His  death  plunged  the  city  of  Geneva  into  the 
deepest  aflliction;  for  in  him  they  lost  their  most  illus- 
trious citizen,  their  ablest  pastor,  their  most  learned 
teacher,  and  their  most  valuable  friend.  He  was  buried 
in  a  common  renutcry,  without  any  extraordinary  pa- 
rade. His  funeral  was  attended  by  almost  tlic  whole 
inhabitants.  In  compliance  with  his  own  request,  there 
was  no  monument  erected  to  his  memory.  But  his  me- 
mory is  embalmed  in  the  hearts  of  all  the  friends  of 
learning,  liberty,  and  religion,  and  will  descend,  with  un- 
lading honour,  to  the  latest  generations.  No  man  has 
perhaps  ever  received  so  many,  or  such  high  encomi- 
ums, from  writers  of  every  age,  of  every  country,  and  of 
every  denomination.  Allliough  he  had  liis  failings,  which 
•were  chiefly  those  of  a  dogmatical  and  irritable  temper, 
the  general  and  just  opinion  of  him  is,  that  he  was  "  a 
man  whose  extensive  genius,  flowing  eloquence,  im- 
■nensc  learning,  extraordinary  penetration,  indefatigable 
industry,  and  fervent  piety,  placed  him  attlic  head  of  all 
the  reformers."  Even  the  language  of  Scaliger,  usually 
so  parsimonious  in  praise,  is  scarcely  too  strong,  when 
he  says,  that  Calvin  was  the  most  exalted  character  that 
had  appeared  since  the  days  of  the  apostles  ;  and  that, 
at  the  age  of  twenty-two,  he  was  the  most  learned  man 
in  Europe.  Such  eui'.igiums,  from  such  men,  should 
make  those  sciolists  of  the  present  day  ashamed,  who 
never  mention  tne  name  of  Calvin  without  a  sneer,  and 
who  associate  with  it  no  ideas,  but  those  of  bigotry,  into- 
''erance,  and  fanaticism. 

The  works  of  Calvin  are  extremely  voluminous.  The 
most  considerable  part  of  them  are  his  Comnuntaries  on 
Sacred  Scripture.  The-se ,  which  extend  to  the  whole 
Bible,  except  the  Book  of  Revelation,  arc  distinguished 
by  piety,  sound  sense,  clear  illustration,  and  uncommon 
■impaitiality.  Of  his  great  work,  on  the  Institution  of 
the  CAn's.'ian  Keligion,  an  accotmthas  already  been  given. 
Most  of  iiis  productions,  indeed,  arc  worthy  of  perusal. 
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lor  even  where  the  ftubject  is  of  a  local  or  occasional  na- 
ture, he  seldom  fails  to  edify  the  reader  by  general  truths, 
or  to  please  him  by  acute  reasoning,  llis  controversial 
pieces  are  ingenious  and  powerful,  but  frequently  disfi- 
gured by  intemperance  and  coarseness  of  language.  His 
Epistles  are  interesting  and  instructive,  and  should  be 
read  by  those  who  would  become  acpiaintcd  with  the 
history  of  liiat  period.  Sec  Baylc's  Dictionary,  art.  Cal- 
vin ;  lieza  in  Vit.  Calvin  ;  Scnueljic  r,  /lint.  Liter,  de  Ge- 
neve ;  Call'.  lifiiHt  ;  Spon.  Jlin:.  de  Geneve  ;  Drelin- 
court's  Defence  de  Calvin  ;  Keatc's  fihort  jleciiunt  of 
the  Ar.c.  Hint.,  Prcnent  Govern.,  and  Laiva  of  the  Re/t. 
of  Geneva;  Murua' J-'anegyr.  de  Jean  Calvin.  ;  uud  .4/ifi. 
to  Dishofi  Horaley'a  Serm.  before  the  Houae  of  1  ..or da  in 
1795.     (t) 

CALVINISM,  that  system  of  religious  doctrine  which 
was  taught  by  John  Calvin,  the  reformer,  and  by  which 
he  was  distinguished  from  other  Christian  divines.  This 
definition  of  the  term,  ituleed,  is  by  no  means  correct, 
according  to  the  controver.sial  language  of  the  day.  p'or 
we  find,  in  the  writings  even  of  men  who  appear  to  be 
learned,  and  profess  to  be  accurate,  certain  t<nets  con- 
demned under  the  title  of  Calvinistic,  of  which  Arniiniiia 
himself  declared  his  most  decided  approbation;  and 
certain  tenets  brought  forward  under  the  same  title,  for 
which  not  a  single  authority  can  be  produced  from  the 
pul)Ii cations  of  Calvin,  or  of  any  one  of  his  disciples. 
Of  this  there  is  a  remarkable  example,  in  a  work  lately 
published  against  Calvinism,  by  the  present  Bishop  of 
Lincoln.  In  that  work,  which  was  applauded  by  many 
before  they  had  read  it,  and  which  has  become  the  text 
book  of  all  the  Pelagian  and  merciful  doctors  of  the 
church  of  England,  the  author  takes  it  upon  him  to  make 
the  doctri.iC  of  justification  by  faith  a  peculiarity  of 
Calvinism,  and  to  assert,  that  the  Calvinists  hold  man. 
to  be  so  corrupted  and  depraved,  as  to  be  "  absolutely 
incapable  of  amendment!"  When  the  most  emincnt 
dignitarics  of  the  churcii  arc  guilty  of  such  misrepre- 
sentation, it  is  not  to  be  expected,  that  autiiors  of  a  sub- 
ordinate rank  can  be  very  free  from  similar  eiTors. 
Several  reasons  may  be  assigned  for  this  misrepresenta- 
tion. It  may  be  owing  to  ignorance.  It  is  not  uncom- 
mon for  controversialists,  even  of  a  superior  order,  to 
take  their  ideas  of  tlie  subject  of  dispute,  not  from  the 
correct  and  legitimate  sources  of  information,  but  from 
those  vague  and  distorted  accounts  of  it,  which  have 
been  adopted  without  incjuiry,  and  circulated  without 
reflection.  They  cannot  know  it  by  intuition ;  and  they 
will  not  take  the  trouble  to  make  tliemselvcs  acquainted 
with  it  by  the  ordinary  process  of  reading  and  investi- 
gation. Hence  wc  find  very  dogmatical  langu.ngc  held 
respecting  the  tenets  of  Calvin,  by  persons  who  never 
read  a  page  of  Calvin's  works,  and  who  either  have  not 
been  able  to  quote  him  at  all,  or  have  quoted  him  only 
through  the  medium  of  others.  In  this  way,  erroneous 
views  of  Calvinism  are  propagated,  till,  according  to  the 
progress  which  takes  place  in  such  cases,  the  system 
loses  some  of  its  essential  features,  assumes  other  fea- 
tures which  do  not  l)elong  to  it,  and  thus  ceases  to  have 
the  connection  'which  it  originally  had  with  him  from 
wiiom  it  derives  its  name.  .Another  source  of  the  mis- 
statement to  which  we  allude  is,  a  want  of  discrimination. 
Even  those  who  have  perused  Calvin's  works,  that  they 
may  learn  his  sentiments,  have  failed  in  making  the  ac- 
quisition correctly,  because  they  have  not  observed  the 
necessary  distinctions.  The  Institutes,  no  doubt,  should 
be  resorted  to  for  satisfaction,  witli  respect  to  Calvi- 
A  a 
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iiism.  But  thai  work  is  not  to  be  considered  as  the  sys- 
tem itself,  but  only  as  containhig  the  system.  It  is  a 
treatise  of  a  general  nature,  intended  by  its  author  to 
give  a  complete  view  of  the  doctruies  of  the  reformed 
churches,  and  to  vindicate  these  from  some  unfounded 
aspersions,  thrown  upon  them  by  the  adversaries  of  Pro- 
testantism. It  exhibits,  no  doubt,  the  peculiar  senti- 
ments of  Calvin ;  but  it  also  exhibits  sentiments  which 
were  common  to  all  the  reformers,  and  which,  there- 
fore, have  no  title  to  be  denominated  Calvinistic.  Had 
this  fact  been  attended  to,  we  should  not  have  found,  as 
we  actually  find  in  some  works  of  celebrity,  the  doc- 
trine of  justification  by  faith  only  included  under  the 
scheme  of  Calvin  :  for  it  has  no  more  connection  with 
that  scheme  than  infant  baptism,  or  the  divinity  of  Christ, 
or  the  unlawfulness  of  image  worship,  or  any  other  doc- 
trine which  is  generally  received  among  Protestants  ; 
and  it  has  no  more  connection  with  the  scheme  of  Cal- 
vin, than  it  has  with  the  scheme  of  Arminius,  as  may 
be  seen  by  reference  to  the  works  of  that  divine.  (See 
Arminianism.) — A  third  cause  of  misrepresentation  in 
this  case  is,  that  {mrtial  assumjition  of  Calvinism  with 
which  some  very  respectable  divines  are  chargeable. 
They  agree  with  Calvin  in  the  greatest  number  of  his 
peculiarities;  but  there  are  certain  of  these  to  which 
they  have  insuperable  objections.  Although,  therefore, 
they  are  only  Calvinists  in  part,  they  yet  take  the  name 
absolutely,  as  if  they  were  Calvinists  in  whole.  When 
the  shades  of  difference  are  few  aud  slight,  or  when  it 
is  not  to  lead  to  any  Important  consequences,  such 
indefinite  language  may  be  allowed,  because,  in  such 
instances,  it  will  be  harmless.  But  when  material  points 
are  excluded,  and  when  this  goes  to  affect  the  merits 
and  reputation  of  the  system,  a  more  precise  nomencla- 
ture is  necessary.  Those  who  admit  the  doctrines  of 
original  sin  and  absolute  election,  as  they  were  taught 
by  Calvin,  but  reject  his  doctrines  of  particular  redemp- 
tion, and  final  perseverance,  most  certainly  have  no 
right  to  take  their  distinctive  appellation  from  him.  And 
those  who  are  attached  to  his  creed,  nearly  or  wholly, 
as  it  exists  in  his  Institutes,  will  consider  it  as  unfair  and 
injurious,  because  it  takes  away  very  much  from  the 
uniformity  and  consistency  of  the  scheme ;  and  conse- 
quently, in  some  measure,  deprives  it  of  tliat  claim 
which  it  otherwise  has  to  the  regard  of  a  philosophic 
mind.  The  persons  of  whom  we  speak  are  assuredly 
not  Calvinists,  whatever  they  may  be.  Perhaps  they 
may  with  propriety  be  called  Semi-Calvinists.  Such 
a  designation  is  more  consistent  with  truth,  and  it  is 
moic  agreeable  to  theological  analogy.  A  fourth  cause 
of  ir.isrcprcsentation  is  to  be  souglit  for-  in  a  desire  to 
hun:  down  some  fmrticular  doctrine,  by  making  it  to  con- 
stilrt'f  a  part  of  Calvinism.  Calvinism  is  known  to  be 
obnt>xJ'jus  to  many  ; — so  obnoxious  to  them,  indeed,  that 
the  very  mention  of  it  fills  their  minds  with  abhorrence; 
and  every  thing  that  stands  connected  with  it  is  by  this 
mere  association  brought  into  disrepute.  If  anuncandid 
man.  therefore,  wishes  to  direct  tlie  prejudice  of  such 
people  against  any  dogma  that  he  might  otherwise  find 
it  difficult  to  disprove,  he  has  only  to  put  upon  it  the 
name  of  Calvinism,  and  immediately  it  receives  a  blow, 
from  the  effects  of  which  no  argument  can  possibly  save 
it.  In  proof  of  tills,  we  may  notice  the  doclrinc  respect- 
ing justification,  already  alluded  to,  held  liy  all  the  lead- 
ing reformers,  and  by  the  genuine  Ariniiiians  too,  as 
well  as  by  Calvin.  It  is  much  disliked  by  the  Pela- 
gians, who  form  a  more  numerous  class  of  divines  in 


the  present  day  than  is  commonly  imagined.  And  that 
it  may  be  equally  disliked  by  all  Anti-Calvinists,  they 
continually,  in  defiance  of  the  plainest  fact,  and  in  con- 
tempt of  repeated  remonstrances,  represent  and  treat  it 
as  an  essential  doctrine  of  Calvinism,  by  which  means 
an  odium  is  attached  to  it  in  the  estimation  of  hundreds, 
to  whom  it  would  be  quite  acceptable  in  different  cir- 
cumstances. We  do  not  say,  that  Calvinism  is  injured 
by  this  proceeding ;  but  whatever  Calvinism  is,  and 
however  it  may  be  esteemed,  it  should  certainly,  as  a 
peculiar  system,  be  kept  free  from  any  foreign  admix- 
ture; and  more  especially  when  that  admixture  is  vio- 
lently forced  into  its  composition  from  unjustifiable  mo- 
tives. And  this  remark  is  made,  more  for  the  sake  of 
the  doctrine  in  question,  than  for  Calvinism  itself,  be- 
cause, though  both  may  be  true,  the  former  is  unques- 
tionably of  the  greatest  naoment ;  and  in  relation  to  this, 
the  cautionary  language  of  Dr  Horsley  ought  ever  to 
be  attended  to :  "  Take  special  care,"  said  he  in  his 
last  charge,  "  before  you  aim  your  shafts  at  Calvinism, 
that  you  know  what  is  Calvinism,  and  what  is  not ;  that 
in  that  mass  of  doctrine,  which  it  is  of  late  become  the 
fashion  to  abuse,  under  the  name  of  Calvinism,  you  can 
distinguish  with  certainty  between  that  part,  which  is 
nothing  better  than  Calvinism,  and  that  which  belongs 
to  our  conmion  Christianity,  and  the  faith  of  the  re- 
formed churches."  Calvinism  has  been  misrepresented 
in  another  way,  by  some  who  can  scarcely  be  suspected 
of  ignorance.  Determined  to  bring  it  into  discredit,  at 
whatever  rate,  and  finding  that  in  its  genuine  form  it 
recommends  itself  too  much  to  a  sound  understanding, 
they  attach  to  it  certain  fiositions  of  which  nobody  can 
approve  ;  hold  out  these  as  essential  parts  of  the  sys- 
tem; and  thus,  as  the  one  cannot  well  be  received  with- 
out the  other,  furnish  a  pretext  foK  rejecting  the  whole. 
Thus  they  represent  Calvin  and  Calvinists  as  teaching-, 
that  man  is  laid  under  the  natural  necessity  of  sinning  ; 
that  he  cannot  resist  divine  grace  ;  that  he  is  utterly  in- 
capable of  moral  exertion  ;  and  many  other  things,  equal- 
ly repugnant  to  Calvinism,  to  scripture,  and  to  common 
sense.  Instances  of  this  are  to  be  found  in  the  writings 
of  most  anti-calvinists.  And  in  connection  with  such 
reprehensible  unfairness  and  injustice,  is  the  common 
practice  of  charging  upon  Calvinism  consequences 
which  arc  not  merely  disavov.'ed  by  its  abettors,  but 
which  are  not  realized  in  fact,  and  which  may,  with  as 
much  reason  at  least,  be  charged  upon  the  several  sys- 
tems of  its  opponents.  It  has  been  reprobated,  for  ex- 
ample, as  derogatory  to  the  perfections  and  character 
of  God,  and  as  injurious  to  the  interests  of  practical 
morality  among  those  who  embrace  it ;  and  yet  it  is  a 
notorious  and  undeniable  fact,  that  wherever  the  doc- 
trine and  discipline  of  Calvin  have  existed,  and  been  al- 
lowed to  operate,  the  people  have  been  remarkable  for 
an  enlightened  piety,  and  the  strictness  of  their  moral 
conduct.  Indeed,  one  common  objection  urged  against 
Calvinism  by  its  enemies,  is,  that  it  renders  its  votaries 
too  pious  and  too  strict  for  this  world  as  it  is  now  con- 
stituted. 

Wc  have  made  these  observations,  on  the  supposition 
that  the  reader  is  in  some  measure  ac(|uaiiHed  with  the 
tenets  of  Calvin.  In  this  article,  it  is  not  our  intention 
to  enter  jiarticularly  into  tlie  statement  or  illustration 
of  these  tenets;  but  under  the  word  Elkctio.v,  we  sliall 
take  tlie  opportunity  of  giving  a  concise  and  accurate 
view  of  thcin:  and,  in  the  mean  time,  those,  who  wish 
to  have  the  fullest  information  on  the  subject,  must  have 
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recourse  to  the  wriiinj^s  of  CuKin,  and  especially  liis 
Inslittt/ion  of  the  Christian  licli^ion,  and  not  to  tlio  false 
and  supcrticial  nlossis  of  iiis  adversaries;  which,  as  we 
have  endeavoured  to  shew,  arc  unsafe  guides  in  such  an 
investij:;iition.         • 

A  history  of  Calvinism  would  l)e  intcrcstinpf  and  use- 
ful;  hut  our  limits  do  not  admit  of  it  even  in  the  most 
succinct  way  in  wliich  it  could,  with  any  propriety,  he 
written.  L'lidei-  the  uriicle  Conif.ssiom  ok  Faith,  it 
will  be  se<'ii  how  fir  the  doctrines  of  that  system  have 
been  received  by  the  s('veral  comnuniities  and  assem- 
blies of  the  Christian  clnu'ch.  It  is  to  he  observed,  how- 
ever, that  many  sects,  who  have  no  public  confession  of 
faith,  have  adopted  and  maintained  most  firmly  the  lead- 
ini^  peculiarities  of  Calvinism,     (t) 

CALYCANTIlEMvE.    See  HoTANV,p.  72. 

CALYCANTIIUS,  a  i;cnus  of  plants  of  the  class  Ico- 
saiidria,  ;ind  order  Polygynia.     See  Botany,  p.  227. 

CALYCIIHA,  a  genus  of  plants  of  the  class  Syii- 
genesia,  and  order  Polygamia  Scgregata.  See  Botany, 
p.  304. 

CALYMENI  A,  a  genus  of  plants  of  the  class  Trian- 
dria,  and  order  Moiio;^ynia.     See  Botany,  p.  105. 

C  ALYPLECTUS,  a  genus  of  plants  of  the  class  Ico- 
sandria,  and  order  Monogvnia.     Sec  Botany,  p.  227. 

CAl.YPTHA.     See  Botany,  p.  42. 

CALYPTRANTIIES,a  genus  of  plants  of  the  class 
Icosandria,  and  order  Monogynia.  Sec  Botany,  p. 
2U3. 

CALYSTEOIA,  a  genus  of  plants  of  the  class 
Pentandria,  and  order  Monogynia.  See  Botany,  p. 
167;  and  Brown's  Prodromus  Plant.  A'ijv.  Hull.  &c. 
p.  483. 

CALYTRIPLEX,  a  genus  .of  plants  of  the  class 
Didynamia,  and  order  Angiospennia.  Sec  Botany, 
p.  252. 

CALYX.     See  Botany,  p.  40. 

CAM  ARAN,  or  Kamaran,  an  island  in  the  Red  Sea, 
lying  between  Loheia  and  Capo  Israel,  on  the  Arabian 
coast.  It  stretches  in  the  direction  of  north  cast  and 
south  west,  and  is  about  16  miles  long  and  7  broad,  and 
only  two  miles  distant  from  Cape  Israel.  Large  vessels 
can  anchor  with  security  in  a  bay  on  the  eastern  part 
of  the  island.  There  is  a  white  house  or  fortress,  con- 
taining sonic  soldiers  and  cannon,  on  the  west  end  of  the 
island,  and  it  furnishes  good  water,  together  with  goals 
and  hsh,  to  any  ships  that  touch  there.  This  island  is 
one  of  the  most  fertile  and  agreeable  in  the  whole  Ara- 
bian Gulf.  Great  quantities  of  white  coral,  fish,  and 
pearl  oysters,  are  obtained  on  the  coast.  Salt  is  also 
made  here,  and  a  considerable  number  of  cattle  are  rear- 
ed. The  islanders  carry  to  the  coast  of  Arabia,  the  dates, 
sugar,  and  millet,  which  arc  produced  on  the  island. 
N.  Lat.  of  the  northern  point  15"  31.J',  N.  Lat.  of  the 
southern  point  15"  18',  E.  Long,  of  the  centre  of  the 
island  42"  40'.  See  Ovington's  Voyage  to  Sural,  and  the 
Chart  of  the  Red  Sea  in  l!o!d  Valentia's  Travels, 
vol.  ii.     (o) 

CAMAX,  a  genus  of  plants  of  the  class  Pentandria, 
and  order  Monogynia.     Sec  Botany,  p.  139. 

CAMBAY,  probably  the  Camanes  of  Ptolemy,  is  a 
city  of  Hindostan,  in  Guzcral,  situated  about  a  league 
from  the  gulf  of  the  same  name,  upon  the  north  bank 
of  the  river  Canari,  Calari,  or  Myhie.  This  city  is 
cjiclosed  Mfith  a  strong  wall,  about  five  miles  in  circuit. 


in  which  then;  are  12  gates.  The  streets,  whiih  are 
very  large,  have  se|)aratc  gales  at  the  entrance  of  each, 
and  these  are  shut  every  night.  The  houses,  which  are 
well  built,  are  chiefly  of  stone,  brick,  or  marble;  and 
the  principal  edifices  of  a  ]>ublie  nature,  are  the  three 
bazars,  and  foui'  cisterns,  by  which  the  town  is  copiously 
supplied  with  water  in  dry  seasons. 

The  sea  formerly  (lowed  to  the  city  of  Cambay,  and 
formed  a  commodious  harbour,  but  it  is  now  fully  half 
a  league  from  the  town,  and  large  vessels  cannot  ap- 
l)roach  nearer  to  it  than  within  three  or  four  leagues. 
This  cause,  Ijogetlier  with  the  violence  of  the  tides, 
which  niovtt  with  immense  velocity,  and  the  numerous 
rocks  in  the  Gulf  of  Cambay,  have  contributed  to  the 
decline  of  its  commerce. 

Cambay  was  formerly  one  of  the  largest  and  richest 
cities  of  the  East.  It  was  called  the  Cairo  of  the  Indies, 
on  account  of  the  extent  of  its  commerce,  and  the  fertility 
of  its  soil,  which  produco<l  cotton,  opium,  indigo,  and 
many  other  valuable  iirticles  of  trade  ;  but  though  its 
commerce  has  suffered  a  great  diminution,  it  is  still 
very  considerable.  The  natives  of  "the  country,  par- 
ticularly the  Benjans,  who  devote  themselves  to  com- 
mercial pursuits,  and  who  have  a  perfect  knowled:.;e  of 
precious  stones,  carry  on  a  very  extensive  trade  with  Diu, 
Goa,  Cochin,  Achecn,  Bantam,  Batavia,  Bengal,  the 
coast  of  Coromandcl,  Persia,  and  the  Red  Sea.  As  the 
Benjans,  however,  were  unexperienced  sailors,  their  ves- 
sels were  always  managed  by  Dutch  pilots,  whoni  they 
hired  at  a  very  high  rate  from  the  Company.  This  city- 
was  frequented  by  merchant  vessels  from  every  part  of 
the  East  Indies,  from  Mozambique,  Meliiida,  and  from 
the  Arabian  and  Persian  gulfs. 

The  principal  articles  exported  from  the  country 
were  fine  cotton  cloths,  canvass  for  the  sails  of  ships,  silk 
stufl's  of  various  kinds,  scarfs  for  ladies  headdresses, 
carpets,  bed  covers  of  silk  and  cotton,  mattresses,  indigo, 
saltpetre,  borax,  cummin,  ginger,  rhubarb,  sugar,  oil, 
butter,  elephants  teeth,  and  numerous  precious  stones, 
which  are  found  in  Guzerat.  Great  quantities  of  grain 
and  fruits  of  different  kinds  were  also  shipped  at  Cambay 
for  diflerent  parts  of  the  East.  East  Long.  72°  36',  North 
Lut.  22°  1-'.     (o) 

CiVMBOGE,  Camhoya,  Camhoja,  Camhodia,  the 
diflerent  names  of  a  country  in  Asia,  which  now  forms  a 
part  of  the  empire  of  Tunkin.  Gamboge  commences  a 
little  above  the  9tl>  degree  of  nortli  latitude,  and  ter- 
minates at  the  12th.  It  is  bounded  on  the  east  by  Cochin- 
china  and  Tsiampa,  Ciampa,  or  Champa,  on  the  west 
by  the  kingdom  ui  Siam,  on  the  nortli  by  Laos,  and  on 
the  soutli  by  Cochinchina.  A  perpendicular  chain  of 
mountains,  running  from  north  to  south,  separates  Cani- 
boge,  Lac-tho,  and  Laos,  from  Cochinchina  and  Tunkin  ; 
and  another  chain  of  mountains,  having  nearly  the  same 
direction,  separates  these  three  slates  from  Siam  and 
China.  This  chain  descends  as  it  approaches  the  south, 
and  temiinates  at  Cape  Gamboge,  the  most  southern 
part  of  the  empire  of  Tunkin.  The  river  Gamboge, 
called  Mecon,  or  Maykaung,  near  its  mouth,  and  by 
some  the  Japanese  river,  takes  its  origin  in  tliis  country. 
It  waters  Lower  Cochinchina,  and  after  passing  by  its 
capital,  it  throws  itself  into  the  Chinese  Sea  on  the  south 
south  east.  This  river  is  one  of  the  largest  and  finest  in 
the  country.  At  a  great  distance  from  the  sea,  it  is 
about  two  miles  broad,  and  is  always  so  deep  that  th« 
A  a  ?■ 
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largest  vessels  may  navigate  it  about  20  miles  up  the 
country.*  At  its  embouchure,  there  are  several,  sand 
banks  and  low  islands,  which  impede  the  navigation, 
but  these  may  be  easily  avoided.  This  river  begins  to 
inundate  the  country  in  June,  and  it  is  said  to  have  a 
depth  of  four  fathoms  at  its  mouth.  At  the  distance  of 
five  or  six  miles  from  the  shore,  the  depth  of  the  sea  was 
seldom  greater  than  four  fathoms,  and  no  vessel  larg;er 
than  a  boat  could  approach  within  less  than  two  miles  of 
the  coast. 

The  soil  of  Gamboge  is  extremely  fertile,  but  its  cul- 
tivation has  been  greatly  neglected.  It  produces  abun- 
dance of  corn,  rice,  legumes,  sugar,  indigo,  opium,  cam- 
phire,  and  various  medicinal  plants,  whose  names  and 
properties  are  not  well  known,  but  which  abound  more 
in  Caniboge  than  in  any  of  the  adjacent  states.  The 
point  of  Gamboge,  and  the  whole  coast  stretching  from 
it  to  the  western  branch  of  the  river,  is  exceedingly  lo^^•, 
and  is  covered  with  underwood.  The  articles  of  trade 
exported  from  this  country,  when  it  was  visited  by  Bo^^•- 
year  in  1696,  were  Gamboge  gum,  benjamin,  carda- 
moms, wax,  lack  heckarie,  cayalaca,  and  Japan  wood ; 
damer,  buffaloes  liides,  deer  skins,  and  nerves ;  ele- 
phant's teeth,  rhinoceros's  horns.  A  considerable  quan- 
tity of  gold  is  found  in  the  neighbourhood  of  Namnoy, 
a  \'illage  situated  at  the  extremity  of  the  country,  a  few 
days  journey  from  the  frontiers  of  Laos  ;  and  amethysts, 
hyacinths,  rubies,  topazes,  and  other  precious  stones,  are 
found  in  different  parts  of  Gamboge.  The  following 
passage  from  Mr  Bowyear's  journal,  lately  published  by 
Mr  Dalrymple,  contains  some  additional  information  re- 
specting this  interesting  country.  "  Here  I  also  met  the 
ambassador  of  Gamboja,  who  complained  of  the  usage 
and  trouble  the  Gochinchinese  gave  to  foreigners,  and 
promised  better  treatment  in  his  country,  where  the 
trade  is  free  of  imposition  and  customs  ;  a  correspon- 
dence here  with  the  Laws,  probably  may  be  a  way  to 
dispose  of  some  quantity  of  our  broad  cloth.  This 
country  is  said  to  be  rich  in  mines  of  gold  and  silver,  as 
Hvell  as  iron  and  steel,  which  comes  behnid  none ;  such 
plenty  of  timber  of  all  sorts,  that  the  Spaniards  from 
Manilla  have  sent  hither  to  build  their  galleons.  The 
woods  abound  with  rhinoceroses,  elephants,  deer,  buf- 
faloes, wild  hogs,  kc.  They  have  rice,  and  all  sorts  of 
provisions,  in  great  abundance.  Tiie  people  are  given 
up  to  superstition  and  ease." 

The  Portuguese  for  a  long  time  engrossed  the  whole 
trade  of  this  country  ;  but  it  was  afterwards  opened, 
and  an  extensive  trade  carried  on  with  the  English, 
Dutch,  Ghinese,  Japanese,  Siamese,  Gochinchinese,  and 
Malays.  The  Dutch  and  Portuguese  sent  cloths  of 
various  kinds  from  Malacca,  and  exchanged  them  for 
the  productions  of  Gamboge.  The  Chinese,  however, 
carried  on  the  greatest  trade,  as  will  appear  from  the 
following  tables. 

Goods  exported  from  Gamboge  into  Canton,  in  the  year 
1767,  by  two  junks. 

Peculs.  Catltj. 
Bark  of  a  bastard  sort  of  rosewood, 

for  dyeing  -         -         -         -         |6  84 

Betel  nut  .....       844  J5 

ficecha  de  Mar,  or  sea  slugs      -         -       292  25 


Black  wood  ..... 
Cardamoms  ..... 
Nutmegs  ..... 

Cotton * 

Dried  sea  snails  .... 
Dried  fish  .         .         -         .         . 

Medicinal  drugs        ...         - 
Round  flat  drug,  like  a  stone,  used  in 
medicine        ..... 
Elephants  teeth  .... 

Gamboge  -..---- 

Long  pepper  .... 

Mother-of-pearl  shells         ... 

Pepper      

Bastard  sort  of  rose>vood 

Incense  wood,  like  rosewood 

Sago  .-...- 

Japan  wood        -         .         .         .         - 

Deer  skins         .         .         -         .         . 

Tin  ...... 

Tortoise-shell  -  .  .  . 
AVax 


Goods  exported  from  Canton  into  Gamboge,  in    1767 
in  one  junk. 

Pe 
Congo  tea  ..... 

Dried  fruits,  leechees,  and  long  yeans 
Drugs       ...... 

China  plants  and  figs  ... 

China  plants  of  another  kind 
Lackered  ware  .... 

Paper  kites  for  children' 

Sticks  long  and  thin,  with  a  m.ixture  of 

sand  and  wood,  burnt  to  the  dead  and 

to  idols  .         .         >  .         . 

Preserved  oranges  ... 

Tinned  paper  ...  - 
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133 
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50 
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Tutenague 

The  inhabitants  of  Gamboge  are  Chinese,  Japanese, 
and  Malays,  who  have  interinarriod  with  llie  natives. 
Tlie  men  have  long  black  hair,  and  a  dark  yellow  com- 
plexion :  they  are  well  made,  and  wear  a  long  loose 
robe.  This  robe  is  fastened  to  one  foot,  and  is  coiled 
lound  the  body  till  it  covers  the  whole  of  it  up  to  the 
neck.  It  descends  again  on  the  other  side,  and  leaves 
nothing  uncovered  but  the  feet  and  legs.  Tlie  women, 
who  are  handsome,  but  not  modest,  wear  the  same  dress, 
and  arc  distinguislicd  from  the  men  by  the  form  of  their 
bodies,  and  by  their  having  no  beard.  Tlie  Malay  Ian. 
guage  is  generally  understood  by  all  the  people  in  this 
country. 

In  this  state  there  are  four  communes  which  bear  the 
name  of  towns.  Caniboj^,  the  capital,  is  situated  upon 
the  river  of  llic  same  name,  which  is  navigable  up  to 
the  town  by  large  vessels,  and  a  considerable  way  be- 
yond it  by  vessels  of  a  smaller  size.  The  town  consists 
of  one  street ;  and  at  a  small  distances  are  seen  the  ruins 
of  an  ancient  city  built  of  stone,  of  an  architecture  re- 
sembling the  European.  The  temple  of  Gamboge  has 
been  much  admired.  It  stands  on  wooden  pillars  var- 
nished with  black.     The  foliages  and  reliefs  arc  gilt ; 

•  "  A  considerable  way  up  the  river  a  cataract  13  laid  down  by  some  maps,  which,  if  correct,  must  be  an  interruption  to  the  naviga- 
lion  upwards.  Ilowever,  I  do  not  find  any  authentic  account  of  this  fall,  nor  indeed  any  at  all  of  its  licighl,  so  that  it  is  impossible  to 
«ay  whether  it  will  be  a  hindrance  at  all  seasons,  or  only  when  the  waters  arc  low."— Dalrymplc's  Oriental  Repertory,  vol.  i.p.  67. 
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mill  the  pavement,  which  is  kept  covcnd  uiih  mats,  is 
very  vahiubic  and  curious.  Thi'  |)opuluti(Jli  of  Camborne, 
since  a  part  (>(  it  lias  btc-n  added  lo  Cochinthina,  is 
1,000,000.  For  a  very  full  account  of  the  statistics, 
&c.  of  this  country,  we  must  refer  the  reader  to  the 
article  Tunkin,  which  will  contain  a  very  copious  ac- 
count of  that  extensive  empire.  Sec  Historia  de  las 
Islas  del  Archi}xclai£o  y  rcgnea  de  la  gran  China,  Tarlaria, 
Cochinchiun,  Afalaeca,  Siam,  Camboya,  Jafian,  is'c.  par 
I'r.  Marcel  lo  de  Ribadencyra  ;  Barcclonc,  1601.  Fer- 
nand.  Mendez  Pinto  Peregrinajam,  em  que  da  conta  dc 
muytas  c  muyto  estranhas  c/iusaa,  ijuc  vio  e  orvia  no  regno 
da  China,  vo  du  Tariaria,  no  du  Soman,  Ijfc.  isfc.  ;  Lis- 
bonnc,  1614.  (ial)riel  de  S.  Antonio,  Breve  c  vererdera 
Hclacion  dc  los  successon  del  regno  de  Camboxa  ;  Val- 
ladolid,  1614.  The  lliatory  of  an  Kngtishman  v-'ho  was 
shifiwrecked  on  the  Coast  of  Cambogc  j  Lond.  1612. 
Relation  des  Missions  et  des  Voyages  des  liver/ucs  /'ran- 
lai.i  envoyes  aiix  royuumc  de  Siam,  de  la  Cochinchinc,  dc 
Cambogc,  et  de  T'M^U-m,  par  Francois  Palia  ;  Paris,  1699. 
See  also  Staiuiton's  Embassy  to  China,  vol.  i.  p.  320 ; 
Dalrymple's  Oriental  Keficrtory,  vol.  i.  p.  67,  88,  281, 
&c.  ;  and  Ex/tose  Statislir/ue  du  Tunkin  de  la  Cochinc/iine, 
du  Camboge,  du  Tsiamfia,  du  Laos,  du  Lac-tho,  fiar  AT. 
M.  A*,  sur  la  Relation  de  M.  de  la  Bissacherc,  Mission- 
airc  dans  Ic  Tunkin,  vol.  i.  and  ii.  passim.  Load.   1811. 

(-) 

CAMBRAY,  the  Camaracum,  or  Camaracum  A'ervio- 
rum,  of  the  ancients,  a  city  of  France,  and  the  principal 
place  of  a  district  in  the  department  of  the  North,  is  situ- 
ated on  the  banks  of  tlie  Scheldt,  by  which  it  is  divided 
into  two  parts.  The  city  is  lari^c,  well  built,  neat  and 
clean,  and  every  where  exhibits  tiic  remains  of  wealth  and 
l)rospcrity.  Though  the  town  is  irrcfjular,  and  the  sub- 
urbs mean,  yet  the  streets  are  spacious,  and  the  public 
buildip<j;s  map;nificent.  The  houses  arc  all  built  in  the 
Spanish  la.shion,  with  their  liable  ends  towards  the  street. 
The  place  or  square  fur  arms  is  so  large  as  to  contain 
th.e  whole  garrison  in  order  of  battle;  and,  though  irrc- 
£;-ular,  it  has  a  fme  efiect.  Tlie  principal  hotel  and  the 
I'.piscopal  palace  are  superb  edifices  ;  and  the  pyramidal 
steeple  of  the  cathedral  has  been  much  admired,  though 
it  is  still  inferior  to  the  steeples  at  Vienna,  Strasburg, 
and  Antwerp.  There  arc  more  than  600  steps  from  the 
(ground  to  the  foot  of  the  spire,  which  receives  no  sup- 
port either  from  carpentry  or  iron-work,  and  wliich  ap- 
)iears  to  be  as  high  as  the  rest  of  the  building.  Exclu- 
sive of  the  cathedral,  there  are  two  collegiate  churches 
and  eight  parish  churches,  together  with  several  abbeys 
and  hospitals.  Canibray  is  well  fortified,  being  defended 
by  a  fort,  and  by  a  strong  though  ancient  citadel ;  and,  as 
the  adjacent  coimtry  may  be  inundated,  it  is  reckoned 
one  of  the  strongest  cities  of  the  Xetherlands. 

Cambray  was  formerly  one  of  the  most  celebrated  cities 
in  Europe  for  its  manufacture  of  fine  stuffs  ;  and  its  com- 
merce, favoured  by  the  Scheldt,  which  is  however  scarce- 
ly navigable  up  to  the  town,  contributed  to  enrich  its 
inhabitants.  Since  the  establishment  of  similar  manu- 
factures at  St  Quiniin  and  Valenciennes,  those  of  Cam- 
bray have  sustained  a  very  considerable  diminution.  The 
manufactures  carried  on  at  present  (1312)  in  Cambray, 
are  those  of  linen,  cambric,  lace,  black  soap,  tapestries, 
hosiery;  and  there  is  also  a  very  extensive  bleaching  es- 
tablishment, and  a  refinery  of  salt.  In  the  year  i779, 
there  were  manufactured  at  Cambray,  977  pieces  of  lawn 
|ds  wide;  77  pieces  of  lawn  iths  wide;  7578  pieces  of 


cambric;  171  piecesof  striped  lawn;  and  u  picccboflavn 
wrought  with  gold,  silver,  &c. ;  and  about  10,000  pieces 
of  cloth  wi  re  bleached  during  the  same  year.  I'airs, 
which  continue  for  nine  days,  'and  at  which  all  sorts  of 
merchandise  are  sold,  are  held  on  the  25ili  of  April  atid 
the  2811)  of  October.  Population  15,600.  East  Long. 
3°  13'  41",  North  Lai.  50°  1(/  32".  See  Bygge's  TravcU, 
p.  55,  56  ;  and  Tynna's  Almanack  du  Commerce,  1 8 1 1 ,  p. 
755.     (o) 

CAMBRIA.     See  Wales. 

CAMBRIC,  one  of  the  finest  and  most  d'jr.e  species 
of  the  cloth  manufacture.  The  French  cambric,  although 
its  importation  into  this  country  be  prohil;iled  by  law,  is 
held  in  the  greatest  estimation.  Cambrics,  in  imitation 
of  the  Frcncli,  are  also  ntanufactured  in  Ireland;  and  the 
encouragement  of  this  manufacture,  *alr)ng  with  other 
political  causes,  ])rol)ably  induced  the  legislature  to  im- 
pose the  prohibition.  The  cambric  used,  which  is  tiie 
measure  of  fineness  in  every  species  of  cloth,  is  calcula- 
ted upon  a  different  scale  from  those  used  in  the  ll'icu 
manufactures  of  this  country  and  Ireland.  The  Seoicl'. 
and  Irish  reeds  are  computed  according  to  the  nunibti' 
of  hundreds  of  splits  or  divisions  which  tlu  y  contain  in  37 
inches,  that  being  the  measure  of  the  Scotch  ell ;  llic 
Dutch  reeds  for  Holland  cloth,  are  reckoned  by  the  num- 
ber contained  in  40  inches  ;  and  the  French  cambric  reed 
by  the  number  contained  in  34  inches.  In  I^incashirc 
and  Cheshire,  the  mode  of  computation  is  entirely  difTe- 
rcnt ;  and  even  those  counties,  although  contiguous,  dif- 
fer as  much  from  each  other  as  they  do  from  the  Scotch, 
the  Dutch,  and  the  French.  The  small  table  annexed 
to  this  article,  exhibits  a  comparative  view  of  t!ic  Scot- 
tish linen,  with  the  French  cambric  reed,  by  using  which, 
the  one  standard  may  be  reduced  to  its  nearest  c<|ui\a- 
lent  measure  on  the  other  at  a  single  glance.  •  The  ciiy 
of  Cambray,  and  tlie  adjacent  districts  of  what  were  for- 
merly denominated  the  Frcncli  Neti)er|-.:nds,  were  for- 
merly the  seat  of  this  manufacture.  How  far  it  has  suf- 
fered by  the  vicissitudes  of  revolution  and  the  calamities 
of  war,  we  have  no  accurate  means  of  ascertainijig.  The 
texture  of  cambric  being  remarkable,  both  for  its  fine- 
ness and  its  closeness,  the  excellence  of  the  manufacture 
must  depend  in  a  much  greater  degree  upon  the  quality 
of  the  raw  material,  than  upon  the  skill  or  dexterity  of 
the  artizan ;  and  rich  as  the  soil  of  Ireland  is  acknow- 
ledged to  be,  this  single  cause  presents  a  physical  ob- 
struction to  their  rivalling  the  I'rcnch  in  tliis  species  of 
manufacture,  unsurmountable  by  any  hivcniion  whicli 
human  ingenuity  can  devise,  or  by  any  exertion  of  labour 
whicli  human  indvistry  can  produce.  Where  nature  has 
denied  the  requisites,  industry  may  be  misdirected  and 
ingenuity  misapplied ;  but  the  object  never  will  or  can 
be  attained.  In  the  operation  of  weaving,  tlicrc  is  ne- 
thing  particular.  It  is  merely  very  fine  pla'ui  clotl},  of 
a  stout  fabric,  and  is  now  very  successfully  imitated  in 
cotton,  although  the  softness  of  the  cotton  fibres  wilt  ren- 
der it  impossible  that  it  should  ever  rival  tlie  fiax  in  that 
glossy  smoothness  for  which  it  is  chiefly  admired.  From 
these  circumstances,  it  seems  in  vain  to  expect  tiiat^he 
cambric  manufacture  can  ever  be  attempted,  with  an> 
rational  probability  of  success,  iu  any  part  of  thc^'Britisli 
dominions. 

Comfiarative  Tabic  of  Cambric,  Lincn,and  Holland  Reed,; 
exhibiting  at  one  rif  ^u  the  ratio  ivhicit  they  bear  to  eacl. 
other  res/iectively. 
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Cambric 
Keed 

Linen 
Reed. 

Holland    i 
Reed.     ; 

Cambric 
Reed. 

Linen 
Keed. 

Holland 
Keed. 

1378 
1470 
1562 
1654 
1746 
1838 

1500 
1600 
1700 
1800 
1900 
2000 

1622  . 

1730 

1838 

1946 

2054 

2162 

1930 
2022 
2114 
2206 
2298 
2390 

2100 
2200 
2300 
2400 
2500 
2600 

2270 
2378 
2485 
2594 
2702 
2810 

Explanation. 

The  measure  of  the  cambric  reed  is  the  number  of 
divisions  contained  in  34  inches ;  that  of  the  linen  reed 
in  37  inches ;  and  that  of  the  holland  reed  in  40  inches. 
The  linen  reed  is  therefore  counted  by  hundreds,  as  is 
the  practice  in  this  country  ;  and  in  the  respective  co- 
lumns for  the  cambric  and  holland,  are  placed  the  num- 
bers of  their  reeds,  which  would  exactly  correspond  in 
fineness  with  each  linen  reed,  and  consequently  with 
each  other.  Thus,  in  the  first  line,  a  cambric  reed  of 
1378  divisions  is  equal  in  fineness  to  a  linen  reed  of  1500 
divisions,  and  also  to  a  holland  reed  of  1622  divisions. 

Ninety-two  divisions  on  the  cambric  scale  corre- 
spond with  100  on  the  linen  and  108  on  the  holland  scale. 

The  finer  kinds  may  be  found  by  the  common  rule  of 
simple  proportion,  as  37  is  to  34,  so  is  the  linen  reed  to 
the  cambric.  In  the  bleaching  and  dressing  of  cam- 
brics, much  of  their  marketable  appearance  consists.  In 
those  bleaching  grounds  or  fields  where  this  branch  of 
the  business  is  carried  on,  it  is  necessary,  in  order  that 
it  may  be  properly  done,  to  use  a  considerable  variety 
of  machinery  applicable  to  the  particular  purpose,  but 
of  which  the  minute  description  does  not  properly  be- 
long to  this  article,     (j.  d.) 

CAMB'RIDGE,  the  seat  of  a  celebrated  university, 
and  capital  of  a  county  of  the  same  name,  is  situated  on 
the  banks  of  the  river  Cam,  and  is  supposed  to  be  the 
Granta  of  the  Romans.  Many  absurd  traditions  have 
been  circulated  concerning  the  origin  of  this  city,  which 
have  afforded  a  fruitful  theme  of  disputation  to  the  an- 
tiquaries of  the  sister  universities.  But  though  much 
has  been  written  upon  this  subject,  little  is  yet  known 
with  any  degree  of  certainty.  Some  have  even  referred 
the  foundation  of  this  university  to  the  375th  year  before 
the  Christian  era,  and  have  not  scrupled  to  affirm  that 
Anaximandcr  and  Anaxagoras  were  teachers  of  philoso- 
phy at  Cambridge  I  He  this  as  it  may,  of  the  great  anti- 
quity of  this  city  there  can  be  no  dispute.  It  holds  a 
distinguished  place  inider  tlie  name  of  Cacrgrant,  in  the 
lists  of  the  British  cities  given  by  Gildas  and  Nennius; 
and  numerous  traces  of  Roman  labour  and  civilization 
point  it  out  as  a  station  once  belonging  to  that  people. 
Ancient  roads  diverge  from  tliis  place  to  Ely,  Haverill, 
Ashwell,  and  Godmanchester;  and  various  fragments  of 
urns,  as  well  as  many  Roman  coins  of  Vespasian  and 
his  successors,  have  been  found  in  the  adjoining  fields. 
Dr  Mason,  in  a  manuscript- quoted  by  IMr  Gough,  ob- 
serves, that  "  in  a  gravel-pit,  near  a  rill  of  water,  called 
the  Vicar's  Brook,  many  curious  patera  of  fine  red  earth 
were  found,  one  large  vase  three  feel  long,  brass  laffcn<e, 
a  brass  dish  embossed,  the  handle  of  a  sacrificing-knife, 
the  brasses  of  i\ /utgUlaris,  or  table  book,  some  large 
bones,  and  Roman  coins,  now  in  Trinity  college." 

The  ancient  town  is  supposed  to  have  been  much  su- 


perior to  the  modern  Cambridge,  both  in  extent  and  po- 
pulation ;  and  is  said  to  have  reached  from  the  castle  of 
Grantchester  on  the  south,  to  the  castle  of  Chesterton  on 
the  north,  about  three  miles  along  the  western  bank  of 
the  river.  At  present,  it  is  only  about  a  mile  in  length, 
and  half  a  mile  in  breadth,  being  nearly  of  an  oval  form, 
diminishing  towards  each  extremity.  The  principal 
streets  are.  Bridge-street,  which,  crossing  the  river  by 
a  stone  bridge  of  one  arch,  extends  the  whole  length  of 
the  town,  and,  at  its  south-east  end,  takes  the  name  of 
St  Andrew's-street ;  and  Tiumpington-strcet,  through 
which  is  the  entrance  from  London,  and  which,  near  its 
junction  with  Bridge-street,  is  called  St  John's  lane. 
These  streets,  however,  arc  not  uniform  in  breadth,  but 
in  many  places  are  narrow  and  crooked;  and  the  houses 
are  in  general  old,  ill-built,  and  crowded  closely  together. 
The  best  houses  are  in  the  market-place  and  the  conti- 
guous streets;  but,  though  this  town  cannot  boast  of 
much  elegance  in  its  appearance,  it  possesses  both  con- 
venience and  neatness,  and  contains  some  of  the  finest 
buildings  in  the  kingdom. 

The  church  of  St  Scfiulchre,  usually  called  the  Round 
Church,  or,  as  it  was  originally  named,  "  the  church  of 
the  Holy  Sepulchre  in  the  Jewry,"  alTords  a  curious 
specimen  of  ancient  architecture,  and  is  supposed  to 
have  been  erected  by  the  Knights  Templars,  or  by  some 
persons  concerned  with  the  Crusades,  in  the  reign  of 
Henry  the  First.*  It  was  built  after  the  model  of  the 
church  of  the  Resurrection,  or  Holy  Sepulchre  at  Jeru- 
salem, in  the  Saxon  style  of  architecture  ;  and,  in  its 
primary  form,  was  completely  round,  with  a  peristyle  in 
the  interior,  of  eight  circular  pillars,  supporting  a  coni- 
cal roof.  The  semicircular  arch  over  the  west  door,  is 
ornainented  with  round  zig-zag  mouldings,  which  spring 
from  Saxon  capitals.  It  has,  however,  been  much  dis- 
figured by  subsequent  alterations,  and,  in  its  present  state, 
appears  under  many  disadvantages.  "  It  is  evidently," 
says  Mr  Essex,  a  story  higher  than  its  original  architect 
intended  it  should  be.  This  alteration  was  made  in  the 
reign  of  Edward  II.  for  the  reception  of  bells,  when  the 
windows  were  also  altered,  the  chancel  added,  and  the 
ornaments  about  the  door  defaced,  and  partly  hidden  by 
a  wooden  portal." 

Great  St  Mary's,  or  the  University  Church,  which 
stands  in  the  middle  of  the  town  opposite  the  Senate- 
house,  is  built  in  the  Gothic  style,  and  has  a  lofty  tower 
crowned  with  four  elegant  pinnacles,  but  is  remarkable 
neither  for  its  beauty  nor  uniformity  of  architecture.  It 
is  about  120  feet  long,  and  68  broad,  and  consists  of  a 
nave,  a  chancel,  and  side  aisles.  Here  the  members  of 
the  university  generally  attend  divine  service  on  Sundays 
and  holidays.  A  handsome  gallery  raised  between  the 
nave  and  chancel,  contains  the  seats  of  the  vice-chancel- 
lor, heads  of  colleges,  noblemen,  and  doctors.  The  proc- 
tors, masters  of  arts,  fcllow-commoncrs,  kc.  are  accom- 
modated in  the  lower  part  of  the  church  ;  and  the  bache- 
lors and  under  graduates  sit  in  the  galleries  over  the  side 
aisles.  This  church  was  erected  by  voluntary  contribu- 
tion in  1478  ;  but  was  not  finished  till  more  than  a  cen- 
tury afterwards,  in  1608.  Besides  these,  there  are  eleven 
other  parish  churches  in  Cambridge,  but  none  of  them 
arc  deserving  of  particular  observation. 

The  most  elegant  buildings  of  this  city  belong  to  the 
uiiiversity,  consisting  of  tW'dve  colleges  and  four  halls, 
each  of  which  contains  apartments  for  the  students  and 


•  Essex's  Arcbxologi:),  vol.  vi, 


CAJ\l  BRIDGE. 


i'jl 


fellows,  and  h;ih  a  master's  loclt^c,  a  chapel,  a  liljiary,  a 
hall,  and  a  conibiiialioii-iooin.  Ikforc.-,  however,  \vc  pro- 
ceed to  >;ive  a  description  ol'  these  buildinj^s,  wo  may 
premise,  that,  previous  to  the  erection  of  collcjjes,  the 
students  lodged  in  hotels  or  inns  kept  by  the  inhabitants, 
and  defrayed  out  of  their  own  pocket  all  charges  for 
maintenance  and  education;  and  it  was  on  account  of  the 
cxhorbitant  demands  to  which  tlicy  were  exposed  from 
the  landlords  of  these  inns,  and  to  relieve  them  from  such 
exactions,  that  colleges  were  founded  for  their  accom- 
modation and  support.     The  most  ancient  of  tliem  is, 

St  Peter's  College,  or  Peter-hoiiae,  whicli  stands  on  the 
west  side  of  Tiunipington  sti-eet,  and  consists  of  two 
courts,  separated  from  each  other  by  a  cloister  and  gal- 
lery. This  college  was  originally  formed  of  two  hotels, 
which  Hugh  de  Balsham,  sub-prior  of  I'^ly,  in  1257, 
purchased  and  appropriated  to  the  use  of  the  students, 
and  afterwards  endowed  for  the  support  of  a  master, 
fourteen  fellows,  and  eight  scholars.  Since  that  time, 
however,  its  revenues  have  been  considerably  augment- 
ed by  numerous  benefactions,  and  its  fcllowsliips  and 
scholarships  proportionally  increased.  It  is  reported, 
that  when  Lady  IVlary  Ramsey  ofiercd  a  very  large  pro- 
perly to  this  college,  upon  condition  that  its  name  should 
be  changed  into  "  Peter  and  Mary's,"  Dr  Soamc,  the 
master,  replied,  with  rather  sarcastic  humour,  "  Peter 
has  been  too  long  a  bachelor,  to  think  of  a  female  comrade 
in  his  old  age  ;" — "  a  dear-bought  jest,"  says  Fuller, 
for  so  good  a  benefactress  ;  for  Lady  Ramsey,  disgusted 
at  his  refusal,  turned  tlie  stream  of  her  benevolence  into 
a  different  cnannel."  The  chapel  of  this  college  is  a 
handsome  structure,  with  embrazures  and  pinnacles ; 
and  over  the  altar-iiiece  is  a  beautiful  window  of  painted 
glass,  representing  the  Crucifixion.  In  some  parts  it  is 
veiy  richly  coloured,  and  the  figures,  which  are  copied 
from  the  famous  picture  of  Rubens  on  the  same  subject 
at  Antwerp,  are  nearly  as  large  as  life. 

Clare  Hall,  wlien  founded  I)y  I)r  Richard  Badcw,  the 
chancellor,  in  1326,  was  called  University  Hall;  but 
having  been  destroyed  by  fire  about  sixteen  years  after, 
it  was  rebuilt  under  its  present  name  by  Elizabeth  de 
Burgh,  tliird  daughter  and  heiress  to  the  last  Earl  of 
Clare,  who  endowed  it  with  lands  for  the  maintenance  of 
a  master,  ten  fellows,  and  as  many  scholars.  In  1638, 
however,  the  whole  college  was  renewed  by  subscrip- 
tion, and  is  now  one  of  the  neatest  and  most  luiiform 
buildings  in  Cambridge.  It  is  delightfully  situated  on 
the  eastern  bank  of  the  Cam,  and  consists  of  one  spacious 
court,  which  is  entered  on  the  east  and  west  sides  by, 
two  lofty  arched  passages.  Each  of  its  fronts  arc  elegant; 
but  that  which  looks  towards  the  river  is  magnificent, 
being  built  of  Ketton  stone,  and  ornamented  witl\  two 
ranges  of  pilasters,  of  the  Tuscan  and  Ionic  orders. 
The  middle  tier  of  windows  is  adorned  with  pediments, 


and  the  other  two  with  architraves;  and  the  whole  is 
finished  witli  a  circular  pediment,  decorated  with  ums, 
an  entablature,  and  handsome  balustrade.  The  chapel, 
which  was  erected  in  1703,  from  a  classical  design  by 
Sir  James  Bunoughs,  and  which  cost  above  7000/.,  is 
allowed  to  sur|)ass,  in  chastcness  and  elegance  of  deco- 
ration, every  building  of  the  kind  in  the  university.  Over 
the  altar  is  a  beautiful  alcove,  hi  which  is  a  fine  paintinf; 
of  the  Salutation,  Ijy  Cipriani. 

Pembroke  Hall,  which  stands  nearly  opposite  to  Peter- 
House,  on  the  east  side  of  Trumpington  street,  wa? 
founded  in  1343,  by  Mary,  Countess  of  Pembroke.  Her 
husl)and  having  been  killed  at  a  tilting-match  on  her 
wedding-day,  this  lady  resolved  to  renounce  the  world, 
and  to  devote  her  immense  possessions  to  acts  of  bene- 
volence. Having  accordinp:ly  obtained  a  charter  of  in 
corporation  from  Edward  III.,  she  endowed  this  college 
for  a  master  and  six  fellows  ;  but  its  establishment  was 
greatly  increased  by  succeeding  benefactors,  and  parti 
cularly  by  Henry  VI.,  who  bestowed  upon  it  the  rich 
living  of  Sol'.am  and  other  rectories.  This  building  con- 
tains two  courts,  which  are  separated  by  the  hall,  but 
they  are  both  ancient,  and  make  but  a  mean  appearance. 
In  a  small  detached  brick  building,  which  stands  in  the 
inner  court,  is  contained  a  curious  astronomical  hollow 
sphere,  presented  to  the  college  by  Dr  Roger  Long,  and 
invented  and  i)arlly  constructed  by  himself.  It  is  about 
eighteen  feet  in  diameter ;  it  can  conveniently  accommo- 
date above  thirty  persons  sitting  within  it,  and  the  wliolc 
can  be  turned  round  by  a  small  winch,  with  the  greatest 
facility,  though  its  weight  is  above  one  thousand  pounds. 
This  machine,  however,  though  the  Doctor  left  the  in- 
terest of  200/.  bank  annuities  to  keep  the  instrument 
and  place  in  good  repair,  is  now  much  damaged,  and  is 
fast  falling  into  decay.* 

Corfius  Christi,  or  Beiie't  College,  was  originally  called 
"  Corpus  Christi  and  the  blessed  Virgin  Mary,"  from 
the  name  of  two  leligious  societies,  at  whose  joint  ex- 
pence  it  was  at  first  established,  and  received  the  name 
of  St  Benedict  or  Bcne't,  merely  from  its  vicinity  to  the 
church  dedicated  to  that  saint.  It  was  begun  in  1344, 
but  was  not  finally  endowed  until  1356,  wh -n  it  received 
a  master,  eight  fellows,  three  bible-clerks,  and  six  scho- 
lars. This  edifice  is  now  much  decayed,  and  it  is  in- 
tended to  rebuild  it  upon  a  new  and  elegant  plan,  which 
is  already  designed,  and  shewn  for  inspection.  A  legacy 
of  1000/.  left  by  Dr  Thomas  Herring,  archbishop  of 
Canterbury,  and  a  still  larger  one  by  Dr  Mathias  Maw- 
son,  master  of  the  college,  and  bishop  of  Ely,  are  appro- 
priated to  that  purpose.  The  library  of  this  college  con- 
tains a  collection  of  very  rare  and  valuable  manuscripts, 
ciiiefly  relating  to  ecclesiastical  affairs.  It  was  left  by 
Arclibishop  Parker,  witli  this  particular  restriction,  tnat 
if  at  any  time  twenty-five  books  are  missing,  and  cannot 


•  The  following'  description  of  this  ingenious  piece  of  workm-inship  is  contained  In  the  second  volnme  of  I^mj^'s  Trt-alise  on  Astro- 
nomy :  "This  spliere  is  eighteen  fi.it  in  diameter,  wherein  thirty  persons  may  sit  conveniently.  The  entr-ince  into  it  is  over  the  south 
pole  by  six  steps.  The  flame  of  llie  sphere  consists  ot  .i  number  of  iron  meridians,  nut  complete  semicircles,  the  northern  ends  of 
which  are  screwed  to  a  large  round  plate  of  brass,  with  a  hole  in  tlic  centre  of  it.  Through  this  hole,  from  a  beam  in  the  ceiling, 
comes  the  north  pole,  a  round  iron  rod,  about  three  inches  long,  and  supports  the  upper  part  of  the  sjihere  to  its  proper  cievatimi  to 
the  latitude  of  Cambridge  ;  the  lower  part  of  die  sphere,  so  much  of  it  as  is  invisible  in  England,  is  cut  off;  and  the  lower  i;r  southern 
ends  of  the  meridians,  or  truncated  semicircles,  terminate  on,  and  are  scrcwetl  down  to,  a  stri^ig  circle  of  oak,  of  about  thirteen  feet 
diameter,  which,  wlien  the  sphere  is  put  into  motion,  runs  upon  large  rollers  of  lignum  vils.  Ji  Uie  muniier  thu  the  tops  of  some  wind- 
milU  are  made  to  tuin  round.  Upon  the  iron  meridians  is  fixed  a  zodiac  of  tin  paintp<i  blue,  wheieon  the  ecliptic  and  heliocentric 
orbiis  of  the  planets  are  drawn,  and  the  constellations  and  stars  traced.  Tne  Great  and  Little  Bear,  and  Dr^co,  are  already  painted 
in  Uieir  places  round  the  north  pole;  the  rest  of  the  constellations  are  proposed  to  follow.  The  whole  is  turned  roimd  with  a  small 
winch,  with  as  little  labour  as  it  takes  to  wind  up  a  jacK,  thougli  the  weight  of  the  iron,  tin  and  wooden  circle  is  above  one  thou- 
sand pounds.  When  it  is  made  use  of,  a  pUnetarium  will  be  placed  in  the  middle  Ihercot  The  whule.  with  the  floor,  is  well  sup- 
ported by  a  frame  of  large  timber." 
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be  found  in  six  months,  the  whole  devolves  by  rotation 
upon  Caius  College  and  Trinity  Hall,  who,  however,  re- 
tain them  only  upon  the  same  condition.  This  library  is 
consequently  kept  with  great  care,  and  is  annually 
visited  and  examined  by  the  masters  of  these  col- 
leges. 

Gonvilc  and  Cains  College,  or,  as  it  is  usually  called, 
Key's  College,  was  originally  founded  in  134-8  by  Ed- 
mund Gonvile,  near  the  gardens  of  St  Bcne't's  ;  but  tr.is 
gentleman  dying  soon  after  it  was  begun,  left  a  sum  of 
money  at  the  disposal  of  Bishop  Bateman,  for  finishing 
and  endowing  it.  The  Bishop,  who  was  then  engaged 
with  his  own  foundation  of  Trinity  Hall,  deferred,  for  a 
time,  the  completion  of  his  friend's  plan  ;  and  aftei-wards, 
having  removed  its  site,  he  fixed  it  near  liis  own,  and 
endowed  it  with  lands  and  tenements  for  a  master,  four 
fellows,  and  two  scholars.  It  formerly  consisted  of  only 
two  courts;  but,  in  1557,  Dr  John  Caius,  physician  to 
Queen  Mary,  built  a  third,  and  procured  a  charter  of  in- 
corporation under  its  present  name.  He  also  erected  an 
elegant  gate  to  each  coui't.  The  first,  which  is  opposite 
the  street,  is  very  simple,  with  the  inscription,  "  Humi- 
Htatis  ;"  the  second,  in  the  middle  of  the  college,  is  in  a 
very  fine  style  of  architecture,  and  has  on  one  side,  the 
inscription  "  Virtutis"  and  on  the  other,  "  Jo.  Caius 
Posuit  Sa/iientics  ;"  the  third,  which  leads  to  the  senate- 
house,  is  more  ornamented,  exhibiting  specimens  of  the 
Doric,  Ionic,  and  Corinthian  orders,  and  has  "  Honoris" 
inscribed  upon  it.  In  the  chapel  is  a  grand  tomb,  erect- 
ed to  the  memory  of  Dr  Caius,  with  the  following  epi- 
taph : 

Fui  Caivs 

VIVIT   rOST  FUNERA   VIRTUS. 

Triiuty-Hall,  as  we  have  already  observed,  owed  its 
foundation  as  a  college,  to  William  Bateman,  bishop  of 
Norwich,  who  endowed  it  for  a  master,  three  fellows,  and 
two  scholars,  to  be  students  in  the  canon  and  civil  law, 
and  one  fellow  to  study  divinity.  This  college  was  ori- 
ginally one  of  the  hotels  for  tlie  accommodation  of  the 
students.  It  consists  of  a  large  court,  and  other  build- 
ings, and  is  handsomely  built  with  stone,  and  uniformly 
sashed.  Among  the  benefactions  made  to  Trmity-hall, 
is  one  of  20,000/.,  left  in  1747,  by  Dr  John  Andrews,  for 
« the  erection  of  two  spacious  wings,  which  are  to  extend 
from  the  present  building  towards  the  river ;  but  the  ap- 
propriation of  tlie  money  to  this  object,  awaits  the  decease 
of  two  maiden  sisters.  In  the  chapel  is  a  fine  painting 
of  tiie  "  Presentation  in  the  Temple,"  by  Stella. 

King's  College  owes  its  origin  to  the  piety  and  litera- 
ture of  Henry  VI.  who  in  1441  instituted  a  small  scmi- 
pary  for  a  rector  and  12  fellows,  which  he  dedicated  to 
the  Virgin  Mary  and  St  Nicholas.  About  two  years  after, 
he  laid  the  foundation  of  the  present  l)uilding,  and  en- 
dowed it  for  a  provost,  70  fellows  and  scholars,  to  be 
supplied  from  Eton,  3  chaplains,  6  clerks,  16  choristers 
and  a  music  master,  16  officers  of  the  foundation,  12 
servitors  for  the  senior  fellows,  and  six  poor  scholars. 
Had  this  building  been  finished  according  to  its  original 
plan,  it  would  have  equalled,  if  not  surpassed,  the  most 
splendid  palaces  in  Europe.  But  its  completion  was  de- 
layed by  the  disturbances  of  the  state,  which  diverted 
the  attention  of  the  monarch  to  more  imporiant  concerns, 
and  was  at  last  prevented  by  his  death,  and  the  injustice 
of  his  successor.  I'or  though  Henry  left  bequest^  suffi- 
cient for  the  complete  execution  of  liis  plan,  Edward  IV. 


deprived  the  college  of  many  valuable  estates,  from 
which  the  expence  of  the  building  was  to  be  defrayed. 
As  it  at  present  stands,  however,  it  sufficiently  evinces 
the  munificence  of  its  founder,  and  its  chapel  displays, 
perhaps  the  most  perfect  specimen  of  Gothic  architec- 
ture now  remaining  in  Europe.  This  buildhig,  so  justly 
admired  by  every  artist  for  the  sublimity,  elegance,  and 
ingenuity  of  its  construction,  is  316  feet  in  length,  and 
84  in  breadth.  On  each  side  are  eleven  immense  but- 
tresses, terminating  in  elegant  pinnacles  ;  and  on  each 
corner  is  an  octangular  tower,'146^  feet  high,  and  crown- 
ed with  a  beautiful  dome.  Its  open  worked  battlements 
also  give  an  airiness  and  elegance  to  its  appearance,  and 
exhibits  a  fine  contrast  to  the  massive  materials  of  which 
it  is  composed.  The  interior  of  the  building  is  yet  more 
striking,  and  its  vast  stone  roof,  unsupported  by  a  single 
pillar,  is  an  object  of  astonishment  to  every  bei-.older. 
It  is  in  the  form  of  a  Gothic  arch,  but  somewhat  flatten- 
ed at  the  centre,  and  is  divided  into  twelve  parts,  separa- 
ted from  each,  other  by  the  eleven  principal  arches,  which 
spring  from  the  buttresses.  EacJi  division  of  the  roof .'  ^ 
formed  of  elegant  groined  arches  of  beautifully  carved 
work,  and  in  the  centre  is  suspended  a  massy  stone,  of 
above  a  ton  in  weight,  and  finely  ornamented  with  roses 
and  portcullisses.  The  inside  walls  are  also  wholly  co- 
vered with  numerous  sculptured  ornaments  of  e.Kquisite 
and  almost  inim.itable  workmanship.  These  chiefly  I'c- 
present  the  arms  of  the  houses  of  York  and  Lancaster, 
with  a  vast  number  of  crowns,  roses,  portcullisses,  and 
fleurs  de  lis.  Some  of  the  supporters,  though  cut  in 
stone,  display  the  hand  of  a  skilful  master,  and  equal  in 
expression  and  character  almost  any  marble  sculpture. 
On  a  pannel,  at  the  upper  part  of  the  screen  which 
separates  the  anti-chapel  from  the  choir,  is  a  small  piece 
of  sculpture,  in  very  bold  relief,  representing  the  Al- 
mighty hurling  the  rebel  angels  from  Heaven,  which  is 
universally  admired  ;  and  on  the  altar-piece,  is  a  fine 
painting  of  the  "  Taking  down  from  the  Cross,"  which 
was  presented  by  the  Earl  of  Carlisle,  and  is  supposed 
by  some  connoisseurs  to  be  a  production  of  Raphael, 
though  his  Lordship  purchased  it  on  the  continent  as  the 
work  of  Daniel  de  Volterra. 

In  addition,  however,  to  the  magnificence  of  the  build- 
ing, and  the  symmetry,  elegance,  and  taste  of  its  inter- 
nal decorations,  this  chapel  is  also  highly  celebrated  for 
the  exf|uisite  beauty  of  its  painted  windows.  Of  these 
there  are  twelve  on  each  side,  and  one  in  the  east  end ; 
the  large  west  window  being  left  plain,  in  order  to  in- 
•troduce  sufficient  light  into  the  chapel.  The  side  win- 
dows are  about  50  feet  high,  are  separated  by  munnions 
into  five  lights,  and  arc  divided  into  an  upper  and  lower 
comi)artmcnt  by  a  stone  tran.som.  Each  window  con- 
tains four  paintings  ;  and  each  painting  fills  two  lights  ; 
and  in  the  central  light  of  each  division  is  depicted 
an  angel  and  a  saint,  exhibiting  scrolls  descriptive  of 
the  events  represented  in  the  other  parts  of  the  win- 
dow. The  subjects  arc  all  taken  from  scripture  his- 
tory; those  in  the  upper  compartments  are  hi  gene- 
ral selected  from  the  Old  Testament,  and  those  un 
derneath  from  correspondent  circumstances  in  the  New. 
For  instance,  in  the  fourth  window  from  the  east  end, 
on  the  north  side,  the  delineations  on  the  upper  division 
arc. 

Left  sirfc— Elisha  raising  the  son  of  the  Shunainitc. 

Hight  side. — David  returning  from  battle  in  triumph, 
with  the  head  of  Goliath.  Women  meeting  him  playing 
on  their  harps. 
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And  on  the  lower  division  : 

Left  lid'-. — Clirisi  raising  Lazarus  from  the  dead. 

Nig/ie  side. — Chiist  riding  iu  Iriumpli  to  Jcriisalcni- 
Zacclicus  mounted  on  a  tree. 

Thus,  ill  the  arraiif^cnicnt  of  the  paintlni:;s,  a  particu- 
lar ord(;r  is  ohscrved  tlirou^Mioiit  tiie  wliole.  Tlie  suh- 
jects  from  the  New  Testament,  on  the  north  side,  are 
ail  prior  to  the  rnicifixion  of  our  Saviour;  while  tliose 
on  the  south  side  are  postei-ior  to  that  event;  and  the 
cast  window  is  devoted  entirely  to  the  most  material  cir- 
cumstances immediately  connected  with  that  traiisacUon. 
This  window  is  53  feet  hi^^h  and  '^8  wide,  and  is  sepa- 
rated, by  two  elejjant  buttresses  and  a  transom,  into  six 
compartments.  Each  compartment  contains  one  sub- 
ject, and  is  divided  by  muiinions  into  three  lij^hls.  In 
the  lower  division,  from  rij^ht  to  left,  are,  "  Christ  ex- 
posed to  the  People,"  "  Pilate  washing;  his  Hands,"  and 
"  Christ  bearing  the  Cross."  In  tiie  upper  division,  in 
the  same  order,  arc,  "  Tiic  nailing  to  tiie  Cross,"  "The 
Crucifixion,"  and  "The  taking  down  from  the  Cross." 
JJu.  it  is  impossible  to  convey  by  words  any  idea  of  the 
excellence  of  composition,  the  discrimination  of  cha- 
racter, and  the  beauty  of  colouring  which  distinguish 
these  paintings.  "  The  strong  contrast,  energy,  and  va- 
riety of  character,"  says  a  modern  author;  "the  power- 
ful judgment  evinced  in  the  ilisposilion  and  grouping  of 
the  figures  ;  the  boldness  and  freedom  of  the  penciling, 
mingled  with  a  playful  wildiuss  of  execution,  to  which 
the  hand  of  a  master  only  could  be  competent ;  tlie 
sublimity  of  the  designs  ;  the  richness  and  brilliancy  of 
the  colouring,  and  the  vigorous  and  characteristic 
justness  of  expression  in  the  different  figures,  may 
well  warrant  the  assertion,  that  these  admirable  pieces 
have  very  rarely  been  paralleled,  and  scarcely  ever  ex- 
reeded." 

This  college  consists  of  two  courts,  one  on  each  side 
of  the  chapel.  The  old  court,  which  is  situated  on 
the  north,  between  the  schools  and  Clarehall,  is  120 
feet  long,  and  90  broad  ;  but  from  its  being  very  an- 
cient, many  of  tiie  apartments  are  small  and  inconve- 
nient. The  new  court  is  nearly  300  feet  square,  and  is 
formed  by  the  chapel  on  the  north,  a  provost's  lodge 
on  the  east,  and  a  magnificent  edifice  built  of  Portland 
stone  on  the  west.  On  the  south  side,  which  is  still  emp- 
ty, it  is  intended  to  erect  a  grand  pile  of  building, 
which  is  to  be  separated  from  the  street  by  a  handsome 
colonnade. 

Qticeti's  College  was  founded  in  1448,  by  Margaret  of 
Anjou,  consort  of  Henry  VI.,  and  was  endowed  for  a 
president  and  four  fellows.  These  last,  however,  were 
afterwards  encreased  to  nineteen,  besides  45  scholars,  by 
Elizabeth,  (pieen  of  Edward  IV.,  who  is  annually  cele- 
brated as  a  co-founder.  It  is  composed  of  two  courts, 
and  stands  upon  the  east  bank  of  the  river,  over  which  is 
a  curious  wooden  bridge  of  one  arch,  supported  by 
abutments  of  rustic  stone  work. 

Catlurme  Hall  was  founded  in  1475,  by  Robert  Wood- 
lark,  chancellor  of  the  university,  who  appointed  a  mas- 
ter and  three  fellows,  and  dedicated  it  to  .St  Catherine.  It 
consists  of  one  large  tjuadrangular  court,  open  towards 
the  street,  from  which  it  is  separated  by  an  iron  palli- 
sade,  and  a  piece  of  ground  planted  with  elms.  Its  west 
front,  opposite  Queen's  College,  ii  adorned  with  a  hand- 
aflp;  portico. 

T/fiiii*  College  stands  at  the  noith-east  end  of  the  town, 
upon  tl\c  site  of  an  ancient  Benedictine  nunnery,  which 
was  dissolved  by  Heury  VII.,  and  its  possessions  Ri^nt- 
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cd  to  John  .\lcock,  bishop  of  Ely,  who,  in  1497,  con- 
verted it  into  a  college  for  a  master,  six  fellows,  and  »i\ 
scholars.  It  has  two  courts,  and  its  principal  front  is  180 
feet  in  length,  elegantly  built  and  sashed,  with  a  hand- 
some tower  gateway  at  the  entrance.  In  the  chapel  of 
this  college  is  placed  the  toiiibstoue  of  one  of  tlie  nuns. 
It  was  dug  up  many  years  since  in  the  master's  garden, 
which  was  foriiierl)  the  burial-place  of  the  nunnery.  It 
has  tliis  inscription  : 

JIORIBVS.  OUNATA.  JACliT.    IHC.  UO.SA.  BEKTIIA.   HOSAI  A 

It  is  said  that  a  subterraneous  passage  is  still  in  exis- 
tence, communicating  with  the  priory  at  Uarnewell,  the 
remains  of  which  are  about  a  mile  from  hence. 

Christ's  College  stood  formerly  near  Clarehall,  on  the 
side  of  a  hotel  called  God's  House,  and  was  first  en- 
dowed by  William  Bingham  for  24  scholars,  in  1442.  It 
was  removed  to  its  present  situation,  on  the  north  side 
of  St  Andrew's  Street,  by  Henry  VI.,  who  intended  to 
increase  the  establishment ;  but  was  prevented  by  the 
ensuing  civil  wars.  His  maternal  sister,  however,  Mar- 
garet, countess  of  Richmond,  fulfilled  his  intentions  in 
1506,  and  endowed  it  for  a  master  and  12  fellows.  It  con- 
sists of  an  old  ([uadrangular  court,  and  a  modern  building 
behind,  which  was  designed  by  Inigo  Jones.  In  the 
gardens  is  shewn  a  large  mulberry  tree,  that  was  plant- 
ed by  Milton,  when  a  student  here.  The  trunk  is  much 
decayed ;  but  some  of  the  scholars  have  endeavoured  to 
preserve  it,  by  covering  the  damaged  parts  with  sheet 
lead. 

■S(  Jolm's  College  owes  its  original  endowment  to  the 
same  Lady  Margaret ;  but  it  was  not  completed  till  after 
her  death,  and  was  opened,  in  1516,  for  a  master  and  31 
fellows.  It  occupies  the  site  of  a  priory  of  the  same 
name,  and  consists  of  three  courts,  extending  from  St 
John's  Street  to  the  river.  It  is  chiefly  built  of  brick, 
and  the  entrance  court  from  the  street  is  ornamented 
with  a  magnificent  portal  and  four  towers.  On  the 
other  side  of  the  brook,  which  bounds  the  walks  of  this 
college,  are  the  remains  of  an  ancient  and  spacious  build- 
ing, called  Pythagoras'  School,  or  Merlon  Hall.  Its  walls 
are  strengthened  with  buttresses,  and  supported  by 
arches  of  the  Saxon  style  ;  but  the  building  is  otherwise 
completely  devoid  of  ornament,  except  one  window  on 
each  side,  v.iiich  has  a  slender  pillar  in  the  centre,  with 
a  ca])ital  decorated  with  a  round  mouU'ing. — This  is  sup- 
posed to  have  been  the  place  where  the  monks  of  Croy- 
land  delivered  their  lectures.  It  is,  however,  now  used 
as  a  barn. 

Magdalene  College  is  situated  in  Bridge  Street,  on  the 
west  side  of  the  river,  and  was  originally  a  priory  for 
canons-regular,  dedicated  to  St  Cliles.  In  the  reign  of 
Henry  VIII.,  it  was  purchased  by  Edward,  duke  of 
Buckingham,  who  erected  a  part  of  the  present  building, 
and  ijitended  to  have  endowed  it ;  but  was  prevented  by 
his  execution,  and  the  consequent  confiscation  of  his  pro- 
perty. It  was  afterwards  endowed  for  a  master  and  four 
fellows,  in  1542,  by  Lord  Audley,  chancellor  of  EngUnd, 
who  obtained  a  grant  of  it  from  the  king,  and  a  char- 
ter of  incorporation,  under  t!ic  name  of  St  Mary  Magda- 
lene College.  The  chapel  has  a  curious  altar-piece  of 
plaster  of  Paris,  representing  the  two  Maries  at  the  se- 
pulchre in  alto  relieto. 

Trinitu  College  occupies  the  site  of  two  ancient  col- 
leges, St  Michael's  and  King's  Hall,  and  several  ho- 
tels. It  Avas  founded  and  endowed  by  Heni-v  VIII.  in 
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1 546,  and  possesses  ihe  richest  revenues  of  any  similar 
establishment  in  Cambridge.  Its  buildings  are  also  very 
magnificent,  consisting  of  two  spacious  but  irregular 
quadrangular  courts,  the  largest  of  which  measures  334 
feet  by  325  west  and  east,  and  287  by  256  north  and 
south.  The  east  entrance  from  the  street  is  by  a  grand 
tower  gateway,  which  is  ornamented  by  a  statue  of 
Henry  VIII.,  and  a  variety  of  carving;  and  the  south 
gateway  is  surmounted  with  four  lofty  towers  at  the  cor- 
ners, and  adorned  with  a  fine  statue  of  Queen  Elizabeth 
in  her  robes.  The  chapel  is  built  in  the  Gothic  style, 
and  was  erected  by  the  sister  queens,  Mary  and  Eliza- 
beth. On  the  altar-piece  is  a  tine  picture  of  "  St  Mi- 
chael and  the  Devil,"  by  West ;  and  on  each  side,  an  an- 
tique and  curious  piece  of  painting  in  perspective ;  the 
one  representing  our  Saviour  and  St  John  the  Baptist ; 
the  other,  the  Virgin  Mary  and  the  mother  of  St  John. 
Behind  the  organ  gallery  is  a  statue  of  the  immortal 
Newton,  executed  in  a  masterly  style  by  Roubilliac,  and 
erected  at  the  expence  of  Dr  Robert  Smith.  The  phi- 
losopher is  represented  in  a  loose  gown  of  a  master  of 
arts,  with  a  prism  in  his  hands.  His  countenance  is 
turned  upwards,  with  a  look  of  profound  and  abstracted 
meditation,  and  on  the  pedestal  is  the  inscription.  Qui 
genus  liumanum  ingenio  sufieravit.  Tiie  drapery  and  fea- 
luresare  extremely  bt-autiful;  and  the  whole  figure  iscon- 
sidered  one  of  the  finest  specimens  of  English  statuary. 

There  is,  perhaps,  no  object  in  the  University  better 
worth  a  stranger's  notice,  than  the  superb  library  of  this 
college.  It  is  a  spacious  apartment,  occupying  one  side 
of  the  quadrangle  called  Neville's  Court.  The  coup  d'ceil 
at  entering  is  surprisingly  grand ;  the  books  are  ranged 
on  either  side,  and  the  compartments  severally  crowned 
with  busts  of  ancient  and  modern  authors.  There  are 
likewise  busts  of  Newton  and  Bacon,  both  members  of 
this  college,  by  Roubilliac,  and  many  curious  manuscripts 
and  marbles  presented  to  the  college  at  difl'crent  times 
by  its  members. 

In  the  master's  lodge  are  apartments  for  the  chancel- 
lor and  judges  when  they  hold  the  assizes  at  Cambridge. 
At  the  installation  of  the  Duke  of  Gloucester  at  the  an- 
nual commencement  in  July  1811,  twelve  hundred  per- 
sons, consisting  of  members  of  the  senate,  and  strangers 
of  distinction,  were  sumptuously  entertained  by  his  Royal 
Highness  hi  the  cloisters  of  Neville's  Court. 

Emanuel  College  occupies  the  site  of  a  Dominican 
convent,  on  the  north  side  of  St  Andrew's  Street.  It  was 
founded  in  1584,  by  Sir  Walter  Mildmay,  and  endowed 
for  a  master,  three  fellows,  and  four  scholars.  The  altar- 
piece  of  the  chapel  is  adorned  with  a  fine  painting  of  the 
•'  Prodigal  Son,"  by  Ammiconi. 

Sidney  Sussex  College  was  originally  a  monastery  of 
Franciscans,  or  Grey  Friars,  which  was  purchased  by 
the  executors  of  Frances  Sidney,  countess  of  Sussex, 
who  hadbecjuealhed  5000/.  and  some  other  property,  for 
the  foundation  of  a  college,  consisting  of  a  master,  10 
fellows,  and  20  scholars.  This  betpicst,  however,  being 
found  insutlicient  to  defray  the  expence  of  the  buildings, 
Sec.  the  fellows  were  reduced  to  seven.  The  chapel  was 
rebuilt  about  twenty  years  ago ;  and  has  on  the  altar- 
piece,  a  fine  painting  of  the  "  Nativity,"  by  Pittoni,  a 
Venetian. 

In  the  master's  lodge  is  a  curious  original  picture  of 
Oliver  Cromwell,  who  was  educated  here. 

Besides  the  colleges  mentioned  above,  another  is  about 
to  be  established,  by  the  name  of  Downing  College,  in 
pursuance  of  the  will  of  Sir  George  Downuig,  Bart,  who 


bequeathed  several  valuable  estates,  in  failure  of  the  is- 
sue of  Sir  Jacob  Downing  and  his  three  sons,  for  the 
foundation  of  a  college  within  the  precincts  of  the  uni- 
versity of  Cambridge,  to  be  called  by  his  own  name.  Ou 
the  death  of  Sir  Jacob,  who  survived  all  his  children,  in 
1764,  the  validity  of  the  original  will  was  disputed  by 
his  lady  and  her  relations,  and  was  not  finally  settled  un- 
til 1800,  when  the  great  seal  was  affixed  to  the  charter 
for  the  incorporation  of  the  new  college.  The  establish- 
ment is  to  consist  of  a  master,  a  professor  of  the  laws  of 
England,  a  professor  of  medicine,  and  16  fellows. 

The  master,  professors,  and  four  fellows,  are  already 
appointed,  and  considerable  progress  is  made  in  die 
building,  under  that  excellent  architect,  William  Wil- 
kins,  Esq.  It  is  to  be  of  the  purest  Doric  ;  the  princi- 
pal gateway  to  face  the  entrance  to  the  town  from  Lon- 
don. When  completed  on  Mr  Wilkins'  plan,  it  will  be 
at  once  an  ornament  and  honour  to  the  University. 

In  the  description  of  these  colleges,  we  have  men- 
tioned only  the  number  of  fellows,  &c.  which  were  ad- 
mitted upon  each  foundation  on  its  first  establishment. 
These,  however,  have  been  greatly  increased  by  subse- 
quent benefactions ;  and  now  amount  to  more  tiian  dou- 
ble the  original  number.  The  following  list  contains 
the  number  of  fellows  and  scholar-ships  belonging  to 
each  society,  and  the  number  of  members  attending  the 
university  in  1802.  Each  college  has  a  master  or  head, 
who,  in  King's  College,  is  called  provost,  and  in  Queen's, 
president. 

Fellows.   Scholarships.  Members. 
Peter  House,  -         -         22  48  69 

Clare-Hall,  -         -         20  76 

Pembroke  Hall,      -         -         15  80 

Bene't,  -         -  12  60  52 

Caius,  -         -         26  77  104 

Trinity  Hall,  -  -  12  14  82 

King's,  .         -         70  94 

Queen's,         .         .         -         20  88 

Catherine  Hall,       -         -         14  26  28 

Jesus,  -  .  -  16  41  102 

Christ's,  -  .  -  15  101 

St  John's,        -  -  -  61  114  465 

Magdalene,  -         -         17  61 

Trinity,  .         .  -  60  69  548 

Emanuel,        -  -         -  I5  50  144 

Sidney,  -         .         -  12  53 

Total  number  of  members,  2 1 47 

Those  members,  however,  who  are  resident  in  the 
university  during  term,  seldom  exceed  a  thousand  ;  and 
besides  the  fellows  and  scholars,  there  are  also  main- 
tained upon  the  foundation  about  230  inferior  officers  and 
servants. 

The  other  buildings  belonging  to  the  university,  are 
the  senate-house,  the  library  and  schools,  and  the  botanic 
garden.  The  senate-house,  where  all  the  public  busi- 
ness of  the  university  is  transacted,  is  a  superb  edifice 
of  the  Corinthian  order,  erected  in  1722,  from  a  design 
of  Sir  James  Burrell.  It  occupies  the  nortii  side  of  a 
grand  square,  which  has  St  Mary's  church  on  the  CList, 
the  lilMary  on  the  west,  and  on  the  south  an  empty  space, 
on  which  it  is  intended  to  erect  a  building,  which  i^to 
correspond  exactly  with  the  senate-house,  and  con^^ 
the  consistory,  registrar's  office,  &c.  This  structure  is 
built  of  Portland  stone,  and  is  decorated  with  pilasters 
and  a  handsome  ballustrade.     On  the   south  and  cast 
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entrances  arc  t;lcp;ant  ptdimcnls,  supported  by  four 
fluted  Coriiithiuii  columns,  with  finely  carved  capitals. 
The  interior  of  the  l)uil(ling,  which  measuris  lol  feet 
in  length,  M  in  breadth,  and  32  in  hei^jht,  is  ornamcnied 
with  wainscots,  (.aivini;s,  and  jjallcries  of  Norway  oak; 
the  ceilinj;;  is  tiiric.lu-d  with  stucco  work,  which  dis- 
plays considcrabli:  taste,  and  the  floor  is  laid  with  black 
and  white  marble  in  alternate  s(|uares.  In  the  centre 
of  the  a)>arlnient,  on  the  north  wall,  is  a  statue  of 
George  I.,  executed  by  Hysbrack;  and  opposite  is 
a  statue  of  Georjje  II.,  by  Wilton.  An  clejjant 
statue  of  the  late  I)uke  of  Somerset  Avhcn  young,  by 
Rysbrack,  occupies  the  left  side  of  tlie  door  at  the  east 
entrance;  and  on  the  right  is  an  emblematical  figure  of 
Ahna  Mater,  executed  l)y  I5orotta,  an  Italian,  and  pre- 
sented to  the  university  by  Sir  Peter  BurrcU.  On  the 
scroll  is  inscribed : 

Citncti   Aihint,    Mcritaq.    Exftectcnt    Praniia.    Palma. 
"  Let  all  be  present,  and  expect  the  palm,  the  re^^  ard  of 
merit." 

A  statue  of  the  late  Mr  Pitt,  for  which  Tt/Ki/.  were 
raised  by  private  subscription,  is  in  the  hands  of  Nolle- 
kens,  and  to  be  placed  here. 

The  schools  surround  three  sides  of  a  small  court, 
and  were  erected,  in  1443,  at  the  expcncc  of  the  uni- 
versity, assisted  by  liberal  benefactions.  On  the  north 
side  is  the  divinity  school ;  on  the  west  the  philosophy 
school  ;  and  on  the  south  the  school  for  law  and  physic. 
The  whole  quadrangle  over  the  schools  is  occupied  by 
the  library,  which  consists  of  four  apartments,  and  was 
erected,  in  1480,  at  the  joint  charge  of  Rotheram,  arch- 
bishop of  York,  and  Tunslal,  bishop  of  Durham.  The 
new  room  fronting  the  square,  which  was  rebuilt  in 
1775,  has  a  spacious  piazza,  and  is  surmounted  with  a 
handsome  ballustrade  and  urns.  In  the  vestibule  are 
an  antique  colossal  statue  of  Ceres,  from  the  temple  of 
Elcusis ;  the  Cippus,  from  the  tomb  of  Euclid,  and  a 
number  of  anticjuc  marbles,  inscriptions,  kc.  which 
were  brought  from  Greece  by  Dr  E.  D.  Clarke,  and 
Mr  Cripps  of  Jesus'  college.  This  library  contains 
many  valuable  and  curious  manuscripts,  among  which 
is  the  lieza  MS.  of  the  four  Gospels  and  Acts  of  the 
Apostles,  supposed  to  have  been  written  in  the  third  or 
fourth  century,  and  to  be  one  of  the  oldest  manuscripts 
extant. 

The  botanical  garden  lies  at  the  south-cast  end  of  the 
town,  near  Bene't  College,  and  contaijis  nearly  five  acres, 
richly  stored  with  all  kinds  of  plants,  arranged  according 
to  the  Linnaeau  system.  An  elegant  green-house,  above 
100  feet  long,  has  been  lately  erected;  and  also  a  large 
and  handsome  building  for  the  botanical,  chemical,  and 
Tnineralogicai  lectures. 

In  the  university  of  Cambridge  every  college  is  a  cor- 
porate body,  governed  by  its  own  statutes,  but  under 
the  controul  of  the  common  laws  of  the  university.  The 
government  of  the  whole  is  vested  m  the  sniate,  and 
certain  magistrates  and  officers  of  its  appointment.  All 
doctors  and  masters  of  arts  are  members  of  this  body, 
whicli  is  divided  into  two  houses,  denominated  RegcJtts, 
and  .\'on-Regfnls. —  Masters  of  arts  of  less  than  five 
years  standing,  and  doctors  of  less  tliau  two,  constitute 
the  Regent,  or  Upper  House,  which  is  also  called  the 
White  Hood  House,  from  its  members  having  their 


hoods  lined  with  while  silk;  all  the  rest  belong  to  the 
Non-Regent,  or  Lower  House,  otherwise  failed  the 
Black  Hood  House,  from  the  colour  of  the  lining  of 
their  hoods ;  but  the  public  orators,  and  all  doctors  of 
more  than  two  years  standing,  may  vole  in  either  house. 
A  committee  of  the  senate,  calh'd  the  Caput,  which  is 
chosen  annually,  and  consists  of  the  \  ice-chancellor,  a 
doctor  of  each  faculty,  and  a  regent  and  non-regent  mas- 
ter of  arts,  consider  and  detcnniiie  what  graces  or  biil!< 
are  to  be  laid  bcfijic  the  senate;  and  every  grace  niusr 
have  their  unanimous  approbation  before  it  can  be  ad- 
milled.  T)ie  puljlic  orticers  of  the  university  are,  the 
chancellor,  who  is,  in  general,  one  of  the  princifjal  no- 
bility, and  possesses  the  sole  executive  authority  within 
the  limits*  of  the  university,  except  in  matters  of  felony; 
the  high  steward,  whose  duty  is  to  assist  the  chancellor 
and  other  oflicers  when  requisite,  and  to  hear  and  de- 
termine capital  causes;  the  vice-chancellor,  who  is  al- 
ways a  master  of  some  college  or  hall,  and  upon  whom 
the  management  of  the  university  devolves  in  the  ab- 
sence of  the  chancellor;  two  proctors,  who  must  be  re- 
gent masters  of  arts,  attend  to  the  discipline  of  the 
bachelors  and  under  graduates,  and  read  the  graces  and 
register  tiic  votes  in  the  White  Hood  House  ;  two  tax- 
ors,  who  regulate  the  markets,  and  take  cognisance  of 
weights  and  measures;  two  moderators  who  superintend 
the  exercises  and  disputations  on  philosophical  (jucstions, 
and  also  the  examinations  previous  to  conferring  the 
degree  of  bachelor  of  arts  ;  two  scrutators,  who  are  non- 
regents,  and  who  read  the  graces  and  collect  the  votes  in 
the  Lower  House ;  the  public  orator,  who  is  the  mouth 
of  the  senate  on  all  public  occasions,  reads  and  writes 
all  its  letters,  and  presents  to  all  honorary  degrees,  with 
an  appropriate  speech ;  and  the  commissary,  who  is 
assistant,  or  assessor,  to  the  vice-chancellor.  Here  are 
also  a  registrar,  three  esquire  bedells,  and  two  libra- 
rians;  besides  a  number  of  inferior  oflicers,  who  are  ap- 
pointed by  the  vice-chancellor,  and  hold  their  offices  for 
life. 

Besides  the  fellows  and  scholars,  who  are  mainUincd 
upon  the  foundations,  there  are  two  other  classes  of 
students,  called  Pensioners  and  Sizars. — The  greater 
pensioners,  w-ho  are  generally  the  younger  sons  of  the 
nobility,  or  young  men  of  fortune,  have  the  privilege  of 
dining  at  the  fellows'  table,  and  are  also  called  Fellow 
Commoners  ;  while  the  others  dir.c  with  the  scholars, 
but  both  live  at  their  own  expcnce.  The  sizars  are 
commonly  men  of  inferior  fortune,  who  are  assisted  in 
prosecuting  an  expensive  education  by  exhibitions  and 
other  benefactions.  These,  however,  frequently  suc- 
ceed by  merit  to  the  highest  honours  and  emolument 
of  the  university;  and  it  is  from  this  class  that  most  of  the 
dignitaries  of  the  church  of  England  have  been  taken. 

Several  prizes,  to  the  value  of  639/.  5«.  are  annually- 
distributed  for  the  encouragement  of  science  and  classi- 
cal literature.  Those  w  hich  are  open  to  the  whole  uni- 
versity, amount  to  353/.  5s.;  the  rest  are  confined  to  in- 
dividual colleges. 

Cambridge  possesses  several  charitable  institutions, 
among  which  the  principal  is  .Vddcnbrooke's  Hospital, 
which  is  tlic  general  infirmary  for  the  town  and  country-. 
It  received  its  name  from  John  Addenbrookc,  an  emi- 
nent physician,  who  bequeathed,  in  1719,  about  4000/. 
for  its  erection,  and  was  first  intended  merely  for  the 


•  The  iurisdiction  of  the  university  extends  a  mile  every  way  round  from  anv  p.irt  of  the  suburbs. 
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gratuitous  cure  of  the  indigent  sick.  Its  original  design, 
however,  was  changed  in  1766,  when  it  was  converted 
into  a  general  hospital ;  and  since  that  time  it  has  been 
calculated,  that  700  persons  have  been  annually  admit- 
ted and  relieved.  The  free  grammar  school,  which  was 
founded  in  1615,  in  pursuance  of  the  will  of  Stephen 
Perse,  for  the  accommodation  of  100  boys,  is  now  so 
miserably  mismanaged,  that  the  school  is  deserted,  and 
two  or  three  scholars  receive  their  lesson  at  the  lodg- 
ings of  the  master.  There  are,  however,  a  number  of 
charity  schools  in  Cambridge,  which  are  well  supported 
by  endowments,  benefactions,  and  voluntary  subscrip- 
tions ;  and  several  alins-iiouscs  have  been  endowed  by 
generous  and  humane  individuals,  for  the  reception  of 
the  aged  and  infirm  poor,  who  are  comfortably  lodged 
and  maintained. 

On  the  site  of  the  old  castle  of  Cambridge,  a  county 
jail  has  been  lately  erected,  from  a  convenient  and  ex- 
tensive plan  of  the  celebrated  Howard.  Tins  castle  was 
built,  or,  according  to  Fuller,  "  re-edified,"  by  William 
the  Conqueror,  in  oi-der  to  ensure  the  submission  of 
the  monks  of  Ely,  who  had  attempted  to  resist  his  au- 
thority. The  gate-house  is  the  only  part  now  standing, 
the  rest  of  it  having  been  demolished  in  the  reigns  of 
Henry  IV.  and  Queen  Mary,  and  its  materials  appro- 
priated to  other  buildings.  Near  it,  and  within  the 
bounds  of  the  intrenchments,  is  a  high  artifiicial  hill, 
which  is  supposed  by  many  to  have  been  raised  by  the 
Britons  before  the  Roman  invasion.  It  commands  a 
fine  view  of  the  town  and  the  surrounding  villages ; 
and  the  prospect  is  terminated  by  Ely  cathedral,  which 
is  about  17  miles  distant,  and  can  be  clearly  distin- 
guished by  the  naked  eye.  The  town  jail,  with  a  bride- 
well contiguous  to  it,  stands  on  the  opposite  side  of  the 
town. 

Cambridge  has  no  manufactures  of  any  consequence, 
and  very  little  business  is  carried  on  here,  except  what 
is  immediately  or  remotely  connected  with  the  universi- 
ty. Its  numerous  shops  furnish  the  different  colleges 
with  every  necessary  ;.  and  the  tutors  are  answerable  for 
the  payment  of  the  bills  of  their  respective  pupils.  The 
markets  are  abundantly  supplied,  and  are  under  the  ju- 
risdiction of  the  university.  From  its  convenient  situa- 
tion, howcvcr,as  the  head  of  inland  navigation  from  Lynn, 
it  has  a  considerable  trade  in  oil,  iron,  coals,  and  corn. 
Great  quantities  of  butter  are  brought  every  week  from 
Norfolk  and  the  Isle  of  Ely  to  this  city,  from  whence  it 
is  sent  to  London.  What  is  sold  in  Ca7nbridge  is  made 
up  in  rather  a  singular  way,  every  pound  being  rolled 
out  to  the  Icngtii  of  a  yard,  for  the  convenience  of  di- 
viding it  into  small  portions,  called  sizes,  for  the  use  of 
the  students.  It  has  two  annual  fairs ;  Midsummer,  or 
Pot  Fair,  as  it  is  called,  from  the  great  quantity  of  earthen 
ware  which  is  then  exposed  to  sale,  is  held  on  a  com- 
mon, near  Jesus'  College  ;  it  commences  on  Midsum- 
mer day,  and  continues  a  fortnight.  Sturbridgc  Fair 
begins  on  the  1 8th  of  September,  and  continues  the  same 
time.  It  is  held  in  a  field,  about  a  mile  from  the  city, 
and  was  formerly  a  celebrated  mart  of  trade,  and  the 
largest  fair  in  England.  Though  greatly  declined,  it 
Still  retains  a  large  trade  in  wool,  hops,  leather,  cheese, 
and  iron  ;  and  two  days  are  appropriated  to  the  sale  of 
horses. 

Cambridge^  since  its  first  establishment  as  a  scat  of 
Icaming,  has  been  cxpose<l  to  variovis  changes  of  for- 
lunc..  The  first  school  for  the  instruction,  of  youth  in 
Shift,  place,,  is  supposed  to  have  been  instituted  by  Sigc- 


bert,  king  of  East  Anglia,  about  the  year  631.  It 
would  appear,  however,  that  in  the  time  of  Alfred,  this 
institution  no  longer  existed,  as  that  prince  complained, 
"  that  he  could  find  no  teachers  when  he  hud  youth  and 
leisure  to  be  instructed;"  and  we  learn  from  the  chroni- 
cle of  the  Hyde-Abbey,  that  Edward  the  Elder  erected 
"  halls  for  the  students,  and  chairs  and  seats  for  the 
doctors,  at  liis  own  charge."  In  1010,  tlie  town  was 
plundered  and  burnt  by  the  Danes;  and  in  the  reign  of 
William  II.  it  underwent  a  similar  misfortune  from 
Roger  de  Montgomery,  in  retaliation  for  some  affront 
given  him  by  the  kmg,  when  the  university  was  for 
some  time  abandoned.  Though  Henry  I.  in  order  to 
induce  the  students  to  return,  invested  the  town  with 
several  valuable  privileges,  yet  it  continued  in  a  very 
laaguid  state,  until  "  Joffrid,  abbot  of  Croyland,"  ac- 
cording to  Peter  Blerensis,  in  his  Appendix  to  InguL 
phus,  "  sent  to  his  manor  of  Cottenham,  near  Cam- 
bridge, Gilbert,  his  fellow  monk,  and  professor  of  di- 
vinity, who,  with  three  other  monks  that  had  followed 
him  to  England,  and  were  well  versed  in  philosophical 
theorems,  and  other  primitive  sciences,  repaired  daily 
to  Cambridge,  and  having  hired  a  public  barn,  made 
open  profession  of  those  sciences,  and  soon  collected  a 
great  number  of  scholars." — "  Out  of  this  little  foun- 
tain, increased  to  a  great  river,"  continues  the  same 
author,  "  wc  see  how  the  city  of  God  has  become  en- 
riched, and  England  rendered  fruitful  by  the  many  mas- 
ters and  teachers  going  forth  froni  Cambridge  as  from 
paradise."  Its  prosperity,  however,  was  again  checked 
by  a  dreadful  fire  in  1 174,  which  destroyed  most  of  the 
clmrches  and  houses,  and  "  only  stopt,"  says  Fuller, 
"  for  want  of  fuel  to  feed  its  fury."  During  the  contest 
between  King  John  and  his  barons,  the  town  was  succes- 
sively pillaged  by  their  forces;  and  in  1281,  some  very 
serious  disputes  arose  between  the  members  of  the  uni- 
versity and  the  townsmen,  concerrang  their  respective 
rights,  which  terminated  in  open  hostility.  The  towns 
people  having  assembled  in  a  tumultuous  manner,  com- 
mitted many  flagrant  acts  of  violence  against  the  uni- 
versity. They  carried  off  its  charters,  records,  and 
other  papers,  which  theyTjurnt  in  the  market-place,  and 
compelled  the  clianccllor  and  other  officers  to  renounce, 
under  pain  of  death,  all  the  privileges  th.iit  had  ever  been 
granted  to  it,  and  to  sign  a  bond,  investing  its  entire  fu- 
ture government  in  the  burgesses  of  tlie  town.  But 
these  daring  proceedings  were  soon  stopped  by  the  ap- 
pearance of  the  Bishop  of  Norwich,  who  having  entered 
the  town  with  a  few  soldiers,  restored  for  a  time  tran- 
(luiliity  to  the  city,  and  puuished  the  principal  offenders. 
The  mayor  was  deprived  of  his  office,  the  liberties  of 
the  town  were  forfeited,  and  given  to  the  vice-chancellor; 
and  though  the  corporation  was  afterwards  restored  in 
the  reign  of  Henry  VIII.,  many  of  its  former  privileges 
remained  with  the  university.  The  animosity  between 
the  two  parties,  however,  continued,  which  often  burst 
forth  in  acts  of  hostility  and  commotion  ;  ;uid  i)eace  was 
not  completely  restored  to  this  university  until  the  reign 
of  Elizabeth.  About  six  years  after  her  accession,  this 
princess  visited  Cambridge,  where  she  was  entertained 
with  various  dramatic  exhibitions,  besides  orations,  dis-- 
putations,  and  other  academical  exercises;  and,  at  her 
departure,  she  recomniended  to  the  university,  in  an 
elegant  Latin  speech,  "  to  make  the  result  of  their 
studies  public,  and  lamented  tliat  her  predecessors  Iiid 
so  provided  them  with  splendid  buildings,  that  she  was 
placed  in  the  situation  of  Alexander^  who  was.  grieved 
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when  he  had  no  more  provinces  to  bestow ;  but  pro- 
tnibcd  to  retain  llitir  inleiH  st  in  her  memory  till  circum- 
stances admitted  oi'  her  makiu};  a  provision  for  tlieni 
adequate  to  her  intentions."  In  1630,  tliis  cily  was  vi- 
sited with  a  dreucllul  plaj^ue,  which  carried  oft'  between 
three  and  fouf  hundred  of  its  iniiabitants.  The  students 
were  obliged  to  retire  to  their  respective  iionies,  and  the 
assizes  were  removed  to  Hoyston.  In  tiie  contest  be- 
tween Charles  I.  and  his  parliament,  the  university  of 
Cambrid);e  look  part  with  the  kinj^,  and  sent  a  quantity 
of  their  plate  to  be  converted  into  money  for  liis  use. 
This  exposed  them  to  tlie  displeasure  of  Cromwell,  who 
deprived  them  of  some  of  their  privilejjes,  and  levied 
heavy  contributions  upon  the  cily.  Upon  the  restora- 
tion, however,  these  privileges  were  restored,  and  many 
new  improvements  and  regulations  were  adopted,  which 
have  greatly  contiibutcd  to  the  peace  and  prosperity  of 
the  university.  Since  that  time,  tlie  advancement  of 
its  reputation  as  a  seat  of  learning  has  been  uniform  and 
uninterrupted. 

The  government  of  the  city  of  Cambridge  is  vested 
in  tlie  oflicirs  of  the  university  and  the  corporation,  the 
vice-chancellor  being  always  a  magistrate  by  virtue  of 
his  office.  The  corporation  consists  of  a  mayor,  high 
steward,  recorder,  twelve  aldermen,  twenty-four  com- 
mon council  men,  four  bailifl's,  a  town-clerk,  and  other 
ofliccrs.  It  sends  four  members  to  parliament,  two  for 
the  universily,  who  arc  chosen  by  the  senate,  and  two 
for  the  cily,  who  are  elected  by  t)ie  mayor,  bailiflTs,  and 
freemen  not  receiving  alms,  amounting  in  all  to  about 
200  voters.  According  to  the  census  of  1801,  Cam- 
bridge contained  1691  houses,  and  10,087  inhabitants,  of 
whom  1306  were  returned  as  employed  in  trade  and 
manufactures,  and  811  as  belonging  to  the  university; 
and  in  1811,  the  total  population  was  11,108.  North 
lat.  52''  1-'  36";  East  long.  0"  4'  15".  See  Beauties  of 
England  and  tfalcs,  vol.  ii.  p.  21 — 109;  llarraden's 
Can(abrigia  dr/iicto,  Camb.  1811;  and  the  Cambridge 
Guides,  Lond.  1794.     (i.) 

C.\JMBRII)GESIIIRE,  one  of  the  inland  counties  of 
England,  is  bovmded  on  the  north  by  Lincolnshire,  on 
the  north-west  by  Northamptonshire,  on  the  west  by 
Huntingdonshire,  on  the  south  west  by  Bedfordshire  and 
Hertfordshire,  on  the  south  by  Essex,  on  the  south-east 
by  Suffolk,  and  on  the  north-east  by  Norfolk. 

The  northern  part  of  Cambridgeshire  consists  chiefly 
of  what  is  called  the  Isle  of  Ely,  which  is  a  separate 
district,  possessing  a  jurisdiction  of  its  own.  The  great- 
er part  of  this  tract  is  fenny  ground,  intersected  by 
innumerable  channels  and  drains,  and  forming  part  of  a 
very  spacious  level,  stretching  into  the  counties  of  Nor- 
folk, Suffolk,  Lincoln,  and  Himtingdon.  In  the  midst 
of  these  level  marshes,  tl;e  towns  and  villages  built  upon 
the  elevated  grounds  rise  like  islands  from  the  sea,  and 
may  be  distinguished  at  the  distance  of  several  miles. 
All  the  low  grounds  which  are  formed  by  the  stagna- 
tion of  water  from  the  ovcrflowhig  rivers  of  this  tract, 
ai'c  naturally  boggy ;  but,  by  cutting  drains  and  erecting 
embankments,  considerable  portions  of  it  have  been 
converted  into  fertile  water  meadows,  or  into  good  arable 
land,  which  produces  from  forty-live  to  sixty  bushels  of 
oats  per  acre.  Wheat  and  cole-seed  are  also  grow  n  in 
considerable  quantities ;  and,  in  the  north-western  part 
of  the  county,  several  thousand  acres  are  laid  out  in 
excellent  pasture. 


In  the  part  of  the  county  which  borders  on  Norfolk, 
particularly  in  the  neighbourhood  of  Elm,  Upwell,  and 
Outwell,  h<:nip  atjd  flux  are  produced  in  abundance, 
llulter  of  the  fmest  quality  is  made  in  the  dairy-farms  of 
this  district ;  and,  owing  to  the  peculiar  nature  of  the 
[)asturagc  in  the  neighbourhood  of  Cotteiiham,the  cheese 
of  that  place  is  remarkable  for  a  flavour  particularly 
delicious.  Calves  are  also  suckled  here  for  the  London 
market.  The  growth  of  corn  in  the  north-west  corner 
of  the  county  is  particularly  favoured  by  the  rich  mar- 
shes ;  but  the  luxuriant  crops  which  it  produces  arc 
often  destroyed  by  the  high  floods  which  inundate  tlie 
county  in  rainy  seasons. 

The  south  and  the  south-western  part  of  Cambridge- 
shire, which  is  watered  by  the  Cam,  is  the  most  fertile 
ajid  agreeable.  The  land  is  considerably  elevated,  and 
produces  wheat,  barley,  and  oats,  in  great  quantities, 
while  many  thousands  of  sheep  of  the  Norfolk  and  west 
country  kinds  arc  pastured  on  the  heaths  and  commons 
with  which  those  districts  are  intersected.  Saffron  is 
cultivated  in  some  of  the  parishes  which  border  upon 
Essex  ;  and  the  valley  of  the  Cam,  from  Steeple  Mordcn 
to  Walton,  is  denominated  the  JDairiea,  from  being  wholly 
api)ropriated  to  dairy  farms. 

The  district  in  the  south-east  of  the  county,  which 
extends  from  the  Gogmagog  hills  aboulfour  miles  lo  the 
east  of  Cambridge,  to  the  town  of  Newmarket,  is  bleak 
and  thinly  inhabited.  Barley  is  grown  in  some  of  the 
more  fertile  portions,  but  the  rest  is  chiefly  applied  to 
sheep-walks.  This  division  is  connected  with  that  im- 
mense tract  of  land  which  stretches  into  Essex,  Suffolk, 
and  Norfolk,  and  forms  one  of  the  most  extensive  downs 
in  England. 

In  this  county  there  is  a  very  considerable  variety  of 
soil.  Chalk,  gravel,  loam  under  clay,  and  clay  upon 
gualt,  form  the  soil  of  the  upland  districts.  In  the  fens, 
tlie  soil  is  a  strong  black  earth,  or  moor,  lying  on  a 
gualt  of  gravel,  or  turf  moor,  and  is  very  favourable  to 
the  cultivation  of  oats  and  cole  seed.  In  the  nighliour- 
bood  of  Wisbech,  the  soil  is  a  mixture  of  sand  and  clay, 
or  scl:.  In  the  cultivation  of  these  different  soils,  oii- 
cakc  dust,  pigeons  dung,  decayed  woollen  rags,  soot, 
&c.  are  employed  as  auxiliaries  to  the  common  ma- 
nures. The  soot  is  generally  laid  on  in  sprhig,  at  the 
rate  of  20  bushels  an  acre,  for  the  purpose  of  driving 
away  the  wire  worms  which  infest  the  heavy  and  light 
soils.  These  worms,  which  are  of  a  yellow  colour,  and 
resemble  the  centipede,  would  otherwise  destroy  the 
wheat.  No  particular  attention  is  paid  to  the  making  of 
dunghills.  "  The  drill  husbandry,"  say  the  learned 
authors  of  the  Beauties  of  England  and  Wales,  "  till 
lately  had  been  chiefly  employed  at  Winipolc,  on  the 
estate  of  Lord  Hardwickc,  but  appears  to  be  fast  spread- 
ing, and,  with  the  introduction  of  some  new  agricultural 
machines,  promises  to  become  of  essential  service.  The 
general  rent  of  farms  is  from  50/.  to  350/.  per  annum ; 
but  the  rental  of  some  in  the  neighbourhood  of  Wisbech 
are  as  high  as  800/.,  and  one  in  the  parish  of  Wood 
Dillon  is  occupied  at  the  rent  of  1000  guineas  yearly. 
The  woodlands  arc  extremely  small,  the  whole  quantity 
of  timber  throughout  the  county  scarcely  ajnounting  to 
1000  acres,  and  these  principally  scattered  through  the 
parishes  of  Stackworth,  Wood  Diiton,  Linton,  Bartlow, 
Boxworth,  Wimpole,  and  Madinglcy.*  The  greatest 
part  of  tlie   land   is  open  field  ;  but  the  inclosurcs  are 


*  The  chalky  lands  arc  well  fitted  for  the  growth  of  b£ecTi,  and  there  are  many  places  well  adapted  for  the  cultivation  of  oaks,  ashj. 
MtdeTin. 
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rapidly  taking  place,  new  bills  for  that  purpose  being  ap- 
plied for  and  obtained,  every  session  of  parliament. 
Manufactures  arc  hardly  known  in  this  county ;  and, 
with  the  exception  of  those  persons  who  obtain  subsis- 
tence by  making  the  celebrated  white  bricks,  and  coarse 
pottery  with  the  same  clay,  in  the  neighbourhood  of  Ely, 
most  of  the  inhabitants  are  employed  in  agriculture  ; 
others  derive  support  from  spinning  yarn  for  the  Nor- 
wich weavers."  The  principal  breeds  of  sheep  in  this 
county  are  the  Norfolk,  the  West  Country,  and  the  Cam- 
bridgeshire. The  number  of  sheep  amounts  to  about 
152,928.  The  extent  of  highland  country  upon  which 
they  pasture  is  about  243,300  acres. 

The  chief  rivers  in  Cambridgeshire  are  the  Ouse  and 
the  Cam.  The  Ouse  rises  in  Northam.ptonshire,  and 
after  watering  Buckinghamshire  and  Bedfordshire,  it 
enters  Cambridgeshire  between  Fenny  Drayton  and  Erith, 
from  which  it  runs  eastward  through  the  fens,  till  at 
some  distance  above  Denny  abbey  it  turns  to  the  north, 
and  passing  Streatham,  Ely,  and  Littleport,  it  crosses 
the  north  western  part  of  Norfolk,  and  flows  into  the 
sea  at  Lynn  Regis.  The  Cam,  or  Granta,  which  pro- 
bably received  its  name  from  its  crooked  course,  has 
three  branches,  the  principal  of  which  rises  at  Ashwell 
in  Hertfordshire,  and  enters  Cambridgeshire  to  the 
west  of  Ciilden  Mordcn.  After  flowing  to  the  north- 
cast  and  receiving  several  rivulets,  it  is  enlarged  near 
Grantchester  by  the  united  waters  of  some  streams 
which  rise  in  the  county  of  Essex.  After  this  junction, 
it  takes  a  northerly  course,  flows  through  the  walks  of 
the  chief  colleges  in  Cambridge,  and  falls  into  the  Ouse 
at  Harrimere  in  the  parish  of  Streatham. 

Besides  th«se  rivers,  there  are  numerous  artificial 
streams  in  the  northern  part  of  the  county  for  carrying 
oflF  the  surplus  water  of  the  fenny  grounds.  The  prin- 
cipal of  these  drains  are  the  old  and  new  Bedford  rivers, 
which  are  navigable  for  more  than  twenty  miles  from 
Erith  to  Denver.  It  is  in  contemplation  to  cut  a  canal 
from  Clayhive,  seven  miles  below  Cambridge,  to  Saf- 
fron Walden  and  Bishops  Stopford,  in  all  a  distance  of 
25  miles;  by  this  means  the  inland  navigation  from 
Lynn  and  from  Cambridge  to  tlic  metropolis  would  be 
completed. 

The  Great  Level  of  the  Fens,  which  lies  in  the  coun- 
iics  of  Cambridge,  Himtingdon,  Northampton,  Lincoln, 
Norfolk,  and  Suffolk,  includes  nearly  400,000  acres,  and 
itppears  to  have  been  formerly  firm  and  dry  and  cul- 
tivated land.  Great  quantities,  both  of  the  trunks  and 
the  roots  of  fir  and  oak  trees,  and  of  furze  and  nut 
bushes,  standing  in  the  solid  earth,  have  been  found  at 
various  deptiis  in  the  fens ;  and  it  appears  from  the  des- 
cription of  the  Fenny  country,  given  by  Henry  of  Hun- 
tingdon, who  lived  in  the  time  of  King  Stephen,  and  of 
William  of  Malmsbury,  who  lived  in  the  first  year  of 
Henry  H.,  that  it  was  covered  with  fine  wood,  and  was 
in  every  respect  a  flourishing  and  agreeable  district. 
A  few  centuries  afterwards,  however,  the  fens  were 
covered  with  water,  and  reduced  to  the  state  of  a 
morass  :  the  health  of  the  inhabitants  was  destroyed  by 
the  noxious  exhalations  from  the  stagnant  waters:  the 
county  was  rendered  impassable  even  to  boats  from  the 
sedge,  reeds,  and  slime  with  which  it  was  covered  ;  and 
the  inhabitants  were  in  danger  of  perishing  for  want  of 
food. 

As  early  as  the  reign  of  Edward  the  First,  attempts 
were  tnadc  lo  drain  the  fens ;  and  in  the  subse(|uent 
reigns  of  Edward  HL,  Elizabeth,  Charles  I.,  Charles 


IL,  &c.  these  attempts  were  continued  with  various 
success.  In  the  year  1795,  a  bill  was  carried  in  parlia- 
ment for  improving  the  outfall  of  the  river  Ouse,  and  the 
drainage  of  the  South  and  Middle  Levels,  by  making  a 
cut  across  the  marshes  from  Eaubrink  to  Lynn  ;  a  plan 
from  which  very  considerable  advantages  "are  expected. 
Great  numbers  of  windmills  have  been  erected  for  the 
purpose  of  conveying  the  water  from  the  wet  grounds ; 
Ijut  in  spite  of  all  the  measures  which  have  been  taken 
for  this  purpose,  the  crops  are  often  carried  away  by  in- 
undations, and  the  best  land  overwhelmed  and  rendered 
useless.  Nearly  150,000  acres  of  fenny  ground  are  still 
in  an  unimproved  state,  and  their  average  value  scarcely 
exceeds  four  shillings  per  acre.  The  Cambridgeshire 
canal  commences  in  the  river  Ouse,  at  Harrimere,  and 
terminates  in  the  town  of  Cambridge.  A  cut  of  three 
miles  extends  to  Reche,  and  another  of  three  miles  and  a 
half  to  Burwell.  The  river  Cam  is  embanked  in  all  its 
lower  parts  above  the  adjoining  fens.  It  has  no  locks  in 
some  parts,  but  it  has  sluices  for  making  flushes  of  water 
to  enable  boats  to  pass  the  shallows. 

This  county  is  not  distinguished  by  numerous  remains 
of  antiquity.  At  a  short  distance  from  the  village  of 
Chesterton  are  seen  some  vestiges  of  a  Roman  camp, 
called  Harborough,  or  Arbury,  of  a  form  nearly  square. 
Three  parts  of  the  vallum  which  yet  remain,  enclose 
nearly  six  acres  of  ground,  in  which  several  Roman  coins 
have  been  found,  one  of  which  had  the  head  of  Rome  on 
one  side,  and  Castor  and  Pollux  on  horseback  on  the  re- 
verse. On  the  Gogmagog  hills,  about  four  miles  to  the 
east  of  Cambridge,  and  the  highest  hills  in  the  county, 
are  the  remains  of  a  fort  or  camp,  which  has  three  ram- 
parts and  two  grafts.  It  is  nearly  circular,  and  is  about 
246  paces  in  diameter,  enclosing  about  thirteen  acres  and 
a  half  of  ground.  It  cannot  be  ascertained  whether  this 
camp  was  the  work  of  the  Romans,  Britons,  or  Danes  ; 
but  some  are  of  opinion  that  it  was  erected  by  the  British 
as  a  check  to  that  of  the  Romans  at  Harborough,  which 
is  situated  directly  opposite  to  it.  A  Roman  highway 
runs  southward  from  tlie  brow  of  the  hill,  and  points 
directly  to  Cambridge,  according  to  Gale,  or  to  Grant- 
chester, according  to  Horsley.  Several  Roman  coins 
were  found  here  in  digging  a  cellar  in  1 685.  At  a  place 
beside  the  river,  called  Damliill  near  Trumpington, 
many  urns  containing  human  bones,  have  been  found  at 
different  times ;  and  also  several  vases  and  paterae. 
Hence  it  has  been  regarded  as  a  Roman  burying  place. 
In  the  year  1694,  when  some  husbandmen  were  plough- 
ing a  field,  they  turned  up  several  ancient  coins,  some 
large  gold  rings,  and  a  thin  plate  of  lead.  One  of  the 
labourers  then  thrust  his  hand  into  the  earth,  and  brought 
out  three  silver  plates  of  a  circular  shape,  and  about  six 
inches  in  diameter.  The  two  largest  were  kept  together 
by  a  small  silver  rivet  passing  through  tleir  centres,  and 
on  one  of  them  were  some  knobs  and  figures,  and  a  Dano- 
Saxon  inscription.  Excepting  the  three  first  words, 
which  are  uniiitclli'^ibie,  the  inscription,  which  proves  it 
to  have  been  a  charm  or  amulet,  may  be  thus  translated  : 
"  O  Lord,  Lord,  him  always  defend  who  carryeth  me 
about  with  him  ;  grant  him  whatever  he  desires."  In 
the  year  17.S0,  wlien  the  road  was  making  from  March 
to  Wisbech,  tiiree  urns  were  discovered  full  of  burnt 
bones  and  ashes,  and  also  a  pot  contaii\ii)g  300  pieces  of 
silver  coin  of  all  the  emperors  from  Vespasian  to  Anto- 
nintis  Pins.  An  altar,  2 1  inches  high,  was  found  at  Ely  ; 
and  at  WeJney,  various  coins  have  been  discovered  in 
urns.     At  the  village  of  Arrington,  the  skeleton  of  K> 
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human  bodies  was  found  in  17  J  1,  in  dip;j;in(j  lor  a  uuIli- 
course,  and  within  two  feet  of  llie  surface.  The  l)ories 
were  lyintj  irregularly,  some  in  heaps,  and  others  of  the 
parts  of  only  one  skeleton.  In  a  burrow  between  llas- 
luii^field  and  Coniberton,  was  found  a  freestone  coflin, 
covered  with  a  stone  inlaid  of  divers  colours. 

Cainbridgesliire  is  about  5u  niiles  lon)^,  about  25  miles 
broad  at  its  souliiern  and  western  extremity,  and  13'J 
miles  in  circumference.  It  contains  686  s(|uare  miles, 
437,040  square  acres,  about  one  third  of  which  is  arable, 
one  tliird  in  pasluraj^c,  and  the  other  third  in  an  unculti- 
vated state.  Tlie  number  of  houses  in  1801,  is  16,|j'J, 
and  tlie  population  89,346  ;  the  number  of  males  is 
44,081,  and  llie  number  of  fenmles  45,265,  of  whom 
1 1,988  were  returned  as  employed  in  trade  and  manufac- 
tures. The  population,  according  to  the  new  retvirns  in 
1811,  is  100,109.  There  are  160  parishes  in  Cambridge- 
shire, one  city,  Ely,  and  nine  market  towns,  viz.  Cam- 
bridge, the  county  town,  Caxton,  Linton,  March,  New- 
market, Sohans,  Thorney,  Wisl>ech,  and  part  of  Royston. 
It  is  divided  into  fifteen  hundreds;  sends  six  members 
to  parliament,  two  for  the  county,  two  for  the  town,  and 
two  for  the  university.  This  county  is  the  diocese  of 
Ely,  and  in  the  Norfolk  circuit.  It  pays  nine  parts  of 
the  land  tax,  and  furnishes  the  niilitia  with  480  men.  In 
1806,  the  total  return  of  income  under  the  property  tax 
•*vas  1,224,197/.  Tlic  amount  of  the  poors  rates  in  1803, 
was  105,376  at  4s.  8  Ad.  in  the  pomid.  See  the  Descri/i- 
(ion  of  England  and  ll'aUs,  vol.  i.  p.  220  ;  the  Beauties 
of  England  and  IVules,  by  Brayley  and  Britton,  vol.  ii. 
p.  1  ;  and  V'ancouver's  General  View  of  the  JgricuUurc 
of  the  County  of  Cambridge,     (o) 

CAMBYSES.     See  Peksia. 

CAMDEN,  WiLLiA.M,  one  of  the  most  learned  men 
that  this  country  has  produced,  was  born  at  London  in 
1551,  of  respectable,  but  not  opulent  parents.  He  re- 
ceived the  rudiments  of  his  education  in  Christ's  hospi- 
tal ;  was  afterwards  sent  to  St  Paul's  school ;  entered,  at 
the  age  of  liftcen,  a  servitor  at  Oxford  ;  and  laid  the 
foundation  of  his  classical  erudition  under  Dr  Thomas 
Cooper,  who  was  afterwards  Bishop  of  Lincoln.  By  the 
influence  of  the  Popish  party,  he  was  disappointed  of  a 
fellowship  ;  and  soon  after  went  to  London^whcre  he 
successfully  prosecuted  his  studies,  his  litcflfy  friends 
kindly  supplying  him  with  money  and  books.  In  1573 
he  returned  to  Oxford,  where  he  oblaineil  tlic  degree  of 
Bachelor  of  Arts  ;  and,  two  years  afterwards,  he  was  ap- 
pointed second  master  of  Westmin.ster  school,  the  duties 
of  which  ofUce  he  discharged  with  fidelity  and  diligence, 
and  rose  to  the  rank  of  head-master  in  1593.  Notwith- 
standing tlie  laborious  duties  of  liis  oflicc,  he  found  time, 
while  at  Westminster,  to  collect  and  prepare  materials 
for  his  great  v/ovk  Britannia,ac/iorogra/ihica/  Jescri/iiion 
of  the  kingdoms  of  England,  Hcotland,  and  Ireland,  ivirh 
the  adjacent  Islands,  Kvithan  account  of  the  origin,  man- 
ners, and  laws  of  the  inhabitants,  from  the  rc?notesl  anti- 
quity. This  learned  work  eslablislicd  his  reputation  as  a 
scholar  all  over  Europe.  In  1593,  he  published  a  fourth 
edition  of  it  in  folio,  nmch  enlarged  and  improved,  and 
embellished  with  valuable  maps  ;  for  which  he  had  been 
at  great  pains  to  collect  new  materials,  and  to  avail  him- 
self of  the  information  of  his  literary  friends.  It  was, 
however,  severely  criticised,  and  charged  with  many 
errors,  which  obliged  its  author  to  revise  it  anew ;  but 
while  he  candidly  acknowledged  and  corrected  his  mis- 
takes, he  also  proved,  fi-om  various  undoubted  authori- 
ties, thai  he  had  in  many  instances  been  unjustly  attack- 


ed. The  edition  which  received  his  finishing  hand  was 
printed  in  16u7.  Dr  Holland  of  Covcntiy  having  pub- 
lished a  translation  of  it  in  1611,  in  which  he  had  insert- 
ed several  articles  of  Iii8  own,  Edmund  Gibbon  of  Ox- 
ford, afterwards  Bishop  of  London,  gave  a  new  trannla- 
tion  of  it  in  I  695,  free  of  all  interpolations  :  but,  because 
Holland's  additions  were  often  valuable,  and  because  it 
was  genei'ally  believed  that  he  had  consulted  Camden 
himself  when  he  met  with  any  difficulties,  Gibson  pre- 
served them,  and  placed  them  at  the  bottom  of  the  page. 
He  also  added  remarks  of  his  own  at  the  end  of  each 
county,  cither  to  confirm  what  Camden  had  advanced,  or 
to  supply  his  defects  ;  with  a  list  of  the  persons  by  whom 
he  was  furnished  with  his  materials.  This  edition  was 
published  in  two  volumes  folio  in  1722,  under  the  bishop's 
own  inspection  :  but  the  public  lias  been  favoured  with  a 
new  translation,  and  much  improved  edition,  by  thr 
learned  Mr  Gough,  who  has  enlarged  it  to  nearly  double 
the  size  of  the  preceding  edition. 

In  1597,  Camden  published  a  Greek  Grammar,  which 
was  taught  in  all  the  public  schools  in  the  kingdom,  and 
ran  through  nearly  a  hundred  editions.  In  tl»c  subse- 
quent year,  he  was  taken  from  the  office  of  schoolmaster, 
and  promoted  to  the  higher  one  of  Clarenceux  king  at 
arms.  In  1 600,  he  published  an  account  of  all  the  mo- 
numents in  Westminster  Abbey,  with  their  inscriptions  ; 
and  in  1603,  a  collection  of  the  ancient  historians  of  Bri- 
tain, was  sent  from  the  press  at  Frankfort,  under  his  su- 
perintendance,  which  he  had  originally  intended  as  the 
ground  work  of  a  civil  history  of  England.  After  the 
discovery  of  the  gunpowder  plot.  King  James,  desirous 
to  guard  the  reformed  churches  on  the  continent  against 
the  enemies  of  the  Protestant  religion,  as  well  as  to  satisfy 
foreign  princes  of  the  justice  of  his  own  proceedings 
against  the  conspirators,  made  choice  of  Camden  as  the 
fittest  person  to  draw  up  in  Latin  a  narrative  of  that  in- 
famous plot.  He  executed  this  work  with  greit  accu- 
racy, spirit,  and  elegance  ;  and  in  testimony  of  its  having 
received  the  royal  sanction,  it  issued  from  the  press  of 
the  king's  printer.  In  1615,  he  publisiied  in  Latin  his 
Annals  of  Queen  Elizabeth,  also  under  the  sanction  of 
his  sovereign,  and  with  this  solemn  appeal  to  posterity 
for  his  veracity  as  a  historian,  "  I  dedicate  and  conse- 
crate it  at  the  altar  of  truth  to  God,  to  my  country,  and 
to  posterity."  From  the  reputation  of  the  author,  this 
work  raised  great  expectations,  which  were  not  disap- 
pointed. It  is  a  valuable  historical  composition,  although, 
in  the  opinion  of  many,  the  reign  of  that  illustrious  prin- 
cess is  drawn  with  a  partial  hand.  The  favourable  re- 
ception which  the  first  part  of  that  work  received  from 
the  public,  might  have  determined  him  to  proceed,  had 
he  not  been  sensible  of  the  inconvenience  attending  the 
publication  of  a  history,  while  the  persons  who  had  borne 
a  distinguished  part  iii  it,  or  their  immediate  descendants, 
were  still  alive.  This  consideration  made  him  resolve 
tliat  the  second  volume  should  not  be  published  till  after 
his  death,  and  left  him  at  liberty  to  prosecute  his  history 
with  tiiat  spirit  of  impartiality  and  freedom,  with  \vhich 
he  had  so  solemnly  professed  to  guide  his  enquiries. 
That  it  might  be  given  to  the  public  in  an  entire  state, 
he  caused  one  copy  to  be  deposited  in  the  Cotton  library, 
and  another  to  be  lodged  with  a  friend  for  publication, 
who  undertook  faithfully  to  execute  tlie  trust  committed 
to  him. 

Besides  the  foregoing  works,  he  wrote  many  valuable 
essays  on  British  antiquities,  at  the  request,  and  in  com- 
pli;mce  with  the  practice,  of  the  learned  society  of  anti- 
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quaries,  some  of  which  have  been  published  by  the  labo- 
rious Heariie,  in  his  collection  of  discourses  on  English 
antiquities  ;  and  these  give  reason  to  regret  that  others 
have  been  lost,  which  would  have  thrown  light  upon  those 
subjects.  This  eminent  scholar  concluded  his  services 
to  the  republic  of  letters,  by  founding  a  professorship  of 
history  at  Oxford,  for  which  he  may  be  reckoned  among 
the  chief  benefactors  to  that  university  ;  the  first  profes- 
sor being  nominated  by  himself  in  1622.  He  died  the 
following  year  at  his  house  in  Kent,  in  the  7od  year  of 
his  age  ;  and  by  his  will,  written  by  himself  on  the  last 
anniversary  of  his  birth.  May  2,  1623,  (an  anniversary 
which,  as  appears  by  his  diary,  was  always  spent  in 
charitable  deeds  and  pious  meditations,)  he  modestly  di- 
rected that  he  should  be  privately  buried  at  whatever 
place  he  should  die.  But  his  executors  did  not  obey  his 
injunctions.  They  interred  him  with  great  pomp,  in  the 
south  aisle  of  Westminster  Abbey,  opposite  to  the  tomb 
of  the  poet  Chaucer;  and  caused  a  handsome  statue  of 
white  marble  to  be  erected  to  his  memory,  holding  in 
his  hand  a  book,  with  Britannia  inscribed  on  it. 

Camden  was  not  more  distinguished  by  his  learning 
than  by  his  virtues.  His  character  is  thus  summed  up 
by  one  of  his  biographers.  "  In  his  writings  he  was  can- 
did and  modest;  in  his  conversation  easy  and  innocent; 
and  in  his  whole  life  even  and  exemplary.  When  he 
was  young,  learned  men  were  his  patrons :  when  he 
grew  up,  the  learned  were  his  intimates :  and  when  he 
became  old,  he  was  the  patron  of  the  learned :  so  that 
learning  was  Ids  only  study,  and  learned  men  his  only  soci- 
ety." The  high  reputation  which  his  writings  acquired 
among  foreigners,  is  both  honourable  to  himself  and  to 
his  country  ;  and  it  might  have  been  in  a  great  measure 
owing  to  the  mildness  and  candour  of  his  disposition, 
that  few  who  have  been  so  eminent  in  the  republic  of 
letters,  have  suffered  so  little  from  the  critical  censures 
of  cotemporary  writers.  That  he  maintained  a  very  ex- 
tensive correspondence  with  learned  men,  both  at  home 
and  abroad,  appears  from  his  letters  and  annals,  which 
have  been  given  to  the  public  ;  and  such  was  his  repu- 
tation as  a  scholar,  all  over  Europe,  that  it  was  deemed 
a  great  omission  in  a  foreigner  to  visit  England,  and  re- 
turn without  seeing  Camden.  See  Biog.  Brit.  ;  Bishop 
Gibson's  and  Smith's  Lives  of  Camden,     (a.  f.) 

CAMEL,  a  genus  of  quadrupeds  belonging  to  the 
order  pecora  of  Linnaeus,  the  principal  generic  and  spe- 
cific characters  of  which  we  shall  reserve  for  their  pro- 
per place,  under  Mammalia,  and  here  confine  ourselves 
chiefly  to  the  domestic  uses  to  which  this  animal  is  con- 
verted. 

The  camel  is  one  of  the  larger  quadrupeds,  being  six 
ur  seven  feet  from  the  ground  to  the  highest  part  of  tlie 
back,  and  it  carries  the  head  when  erect  about  nine  feet 
above  the  plane  of  its  position.  The  carcase  weighs  three 
or  four  hundred  pounds;  but  the  size  and  weight  arc  far 
from  alike  in  all. 

Notwithstanding  our  familiarity  with  this  animal,  the 
different  species  and  varieties  are  by  no  means  well  un- 
derstood, which  produces  some  inconsistency  in  a  gene- 
ral account  of  the  properties  it  possesses.  There  arc 
two  species  so  distinct,  however,  that  they  cannot  pos- 
.sibly  be  mistaken;  the  one  the  Bactrian  or  Tauridan 
camel,  haviiig  two  bunches  on  the  back,  and  the  other 
of  somev.hat  smaller  size,  lighter  made,  and  more  ac- 
tive, callcil  the  Arabian  caniel  or  dromedary.  It  is  this 
latter  only  which  is  most  generally  alluded  to  under  the 
naiitc  of  tamel. 


Certain  authors  have  described  four,  which  they  con- 
ceive distinct  species  of  camels.  1st,  The  Turkman  ca- 
mel, which  is  larger,  stouter,  and  of  a  darker  colour  than 
the  rest.  It  requires  more  careful  feeding,  is  less  capa- 
ble of  resisting  excessive  heats,  and  of  enduring  priva- 
tions, and  is  more  \mtractable.  2d,  The  Arab  camel,  of 
smaller  size,  less  hairy,  and  not  so  dark  in  colour  as  the 
former,  and  which  can  endure  the  want  of  water.  3d, 
The  dromedary,  which  some  think  is  a  high  breed  of  the 
Arab  camel,  with  a  smaller  bunch,  more  agile,  and  able 
to  travel  three  or  four  times  as  far  in  the  same  time  as  the 
others.  4th,  The  Tauridan  or  Bactrian  camel,  with  two 
bunches,  belonging  to  Persia,  or  the  countries  adjacent 
to  the  Crimea,  and  perhaps  found  on  the  confines  of 
China,  larger  than  the  first,  more  hairy,  and  of  different 
colours,  between  deep  brown  and  dun.  It  appears 
that  there  is  considerable  variety  in  the  colour  of  the 
camel,  and  that  the  goods  manufactured  from  its  hair 
are  most  esteemed,  when  approaching  nearest  to  white 
or  black. 

One  principal  characteristic  of  the  whole  race  is  the 
prominence  on  its  back,  which  is  of  a  fleshy  or  glandular 
consistence,  but  not  produced  by  a  curvature  of  the 
spine.  Zoologists  have  therefore  indulged  an  hypothe- 
sis, that  it  was  not  implanted  there  by  the  hand  of  na- 
ture, but  that  it  originated  from  the  treatment  of  the 
animal,  and  is  now  transmitted  in  the  breed  as  a  generic 
character.  Admitting  that  climate,  treatment,  and  acci- 
dental circumstances  can  have  very  great  influence  on 
the  structure  and  disposition  of  animals,  we  cannot  agree 
that  such  a  singular  alteration  has  taken  place  in  the  con- 
formation of  the  camel. 

The  natural  abode  of  this  animal  is  in  the  warmer  cli- 
mates, and  places  abounding  with  sand,  where  food  is 
scanty,  and  exposure  to  long  protracted  privations  are 
unavoidable  ;  insomuch  that,  from  the  configuration  of 
its  foot,  difficulty  is  experienced  in  treading  another  soil, 
and  in  the  richer  or  more  fertile  countries  where  at- 
tempts have  been  made  for  its  naturalization,  it  grows 
feeble,  languishes,  and  dies. 

The  motion  of  the  camel  is  unlike  that  of  most  other 
animals;  both  the  feet  on  the  same  side  are  successively 
raised,  and  not  alternately  like  those  of  the  horse.  Its 
pace  is  nslBlvally  slow,  and  when  accelerated,  the  rider 
experiences  the  most  severe  jolting,  which  it  requires 
continued  practice  to  endure. 

Properties  which  are  denied  to  the  greater  part  of 
quadrupeds  are  possessed  by  the  camel,  and  in  their  full- 
est extent  converted  to  the  use  of  mankind.  It  is  docile, 
patient  of  labour,  and  capable  of  abstinence  in  a  wonder- 
ful degree;  it  can  endure  scorching  heats  with  impunity; 
it  feeds  on  thistles,  on  the  stunted  shrubs  and  withered 
herbage  of  the  desert,  aiid  can  pass  successive  days  in 
total  want  of  water;  thus  seeming  as  if  purposely  de- 
viseil  by  nature  for  the  most  cheerless  and  uihospitable 
regions. 

But  these  properties  are  improved  to  a  great  extent, 
by  the  mode  in  which  the  camel  is  reared.  At  the  ear- 
liest period,  the  legs  are  folded  under  the  body,  in  which 
position  it  is  constrained  to  remain.  Its  back  is  covered 
with  a  carpet,  weighed  down  by  a  (juanlily  of  stones  gra- 
dually augmented  :  it  receives  a  scanty  portion  of  food  : 
it  is  rarely  sup])licd  with  water;  and,  in  this  manner,  is 
regularly  brought  up  in  a  system  of  privation.  When 
the  time  of  trial  has  elapsed,  and  it  is  broke  into  subser- 
vience, it  kneels  at  the  command  of  the  mahter,  who 
either  mounts  it  himself,  or  loads  it  with  a  heavy  burden; 
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nnd,  trusting  to  its  strength,  and  tiic  privations  ii  can 
siiflcr,  he  ventures  to  i. averse  the  tr.cklcss  dcsc  t. 

A  strong  camel  is  able  to  carry  1000  pounds,  and  some 
are  laden  with  150(),  for  short  journeys,  or  to  escape  the 
tribute  on  single  Imrdeiis.  The  usual  weipjht  in  long 
expeditions  is,  from  500  to  800  pounds,  so  disposed,  that 
half  the  weight  hangs  on  each  side,  and  it  is  ditt'ercnt 
according  to  the  species  employed.  Yet  under  such  a 
heavy  load,  though  care  be  taken  to  feed  a  camel  before 
the  outset  in  proportion  to  the  fiuigue  to  be  supported,  it 
is  aftiiwards  sustained  on  an  inconsiderable  fjuantity  of 
beans,  or  a  few  small  balls  of  barley  meal  daily,  thrown 
on  the  ground  when  it  halts.  Whole  (lays,  however, 
may  elapse,  without  the  animal  tasting  water,  or  being 
injured  by  the  want  of  it.  Traveller.';  frefpicntly  speak 
of  having  experienced  this  in  long  marches.  Tavernicr 
occupied  65  days  in  crossing  the  great  desert,  and  nine 
of  these  once  intervened  without  finding  water.  Leo 
Africanus  maintained,  that  camels  could  resist  fifteen 
days  complete  privation  of  it  without  prejudice,  a  fact 
which  receives  confirmation  from  the  recent  observa- 
tions of  Dr  Russel. — The  camels  of  a  caravan,  from  Bus- 
sorah  to  Aleppo,  he  observes,  subsiste<l  the  like  space 
of  time  without  water;  which  was  reckoned  an  extraor- 
dinary circumstance,  and  nothing  of  this  kind  was  recol- 
lected by  the  natives.  But  we  must  not  suppose,  that 
these  animals  are  insensible  of  thirst :  for,  after  long  pri- 
vation, they  drink  with  such  avidity  that  the  quantity 
swallowed  often  proves  fatal :  and  it  is  related  of  a  cara- 
van to  Mecca,  wliich  had  endured  great  extremities  lor 
want  of  water,  that  the  camels  set  off  at  full  speed,  when 
they  became  sensible  of  its  presence,  and  rushing  furi- 
ously into  a  pool,  drank  so  immoderately,  that  many  died 
en  the  spot.  It  is  said,  that  they  can  distinguish  the  pre- 
sence of  water  at  the  distance  of  two  or  three  miles. 
Notwithstanding  the  camel  can  resist  such  long  priva- 
tions, yet  these  have  their  limits,  and  protracted  absti- 
nence cannot  fail  to  prove  destructive.  Of  this  a  me- 
lancholy example  happened  in  the  year  1805,  when  a 
caravan,  in  its  progress  across  a  desert,  was  disappoint- 
ed of  finding  a  spring  at  the  usual  place.  On  this  occa- 
sion no  less  than  1800  camels  and  2000  persons  perished 
of  tliirst. 

Pliysiologists,  in  accounting  for  the  peculiar  property 
of  the  camel,  in  resisting  the  want  of  water,  have  sup- 
posed that  it  is  provided  with  an  additional  stomach  of 
particular  configuration,  to  retain  what  is  imbibed.  M. 
Daubenton,  in  dissc(  ting  a  camel  which  was  dead  ten 
(iays,  arid  iiad  been  cai'ried  fifty  miles,  found  a  quantity 
af  clean  insipid  water  in  the  deep  cells  of  one  of  the  sto- 
machs: and  it  is  well  established,  that  in  situations  of 
urgent  necessity,  travellers  have  killed  their  camels  to 
«btain  the  water  contained  in  them.  One  of  the  Arabian 
historians,  in  recording  the  sufferhigs  of  Mahomet's  ar- 
my in  an  expedition  against  the  Greeks,  states  that  this 
alternative  was  resorted  to:  and,  more  recently,  a  simi- 
lar fact  is  mentioned  l)y  Mr  Bruce.  Two  of  the  camels, 
that  woidd  not  rise  after  an  exhausting  march,  were 
killed,  and  about  four  gallons  of  water,  of  a  bhiish  tint, 
vapid,  and  void  of  taste  or  smell,  were  taken  from  the 
stomach  of  each.  Nevertheless,  it  does  not  appear  that 
there  is  a  particular  reservoir  for  the  purpose;  and  there 
is  reason  to  think  that  the  same  piu-pose  is  fulfilled  by 
the  singular  structure  of  the  second  stomach.  Being 
composed  of  numerous  cells,  several  inches  deep,  the 
orifices  of  which  are  apparently  susceptible  of  muscular 
contraction,   it  is  conjectured,  that   when   tlie  animal 
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drinks,  it  has  the  power  of  directing  the  water  into  these 
cells,  instead  of  allowing  its  passage  into  the  first  sto- 
mach.  But  it  will  be  received  here  when  these  arc  full ; 
and,  in  this  manner,  a  quantity  of  water  may  be  kept  se- 
parate from  the  food.  From  the  str\icttirc  of  the  second 
stomach,  it  neither  receives  food  in  the  first  instance, 
nor  docs  it  afterwards  ])aRS  into  its  cavity.  The  orifice 
of  the  cells  composing  it  arc  so  constructed,  as  to  pre- 
vent tlie  entrance  of  solid  food  into  them.— That  the  na- 
tural repugnance  at  drinking  water  from  the  stomach  of 
an  animal  may  be  conquered  it  is  not  difficult  to  believe, 
when  wc  are  told,  that  on  occasions  of  scarcity,  above  an 
liundrcd  guineas  have  been  given  for  a  single  draught. 

The  progress  of  the  camel  is  in  general  slow,  espe- 
cially when  collected  in  numbeis  to  compose  a  caravan  ; 
but  its  pace  is  regular  and  uniform,  and  constitutes  no 
inaccurate  measurement  of  distance  over  desolate  re- 
gions, where  there  is  no  guide.  Travellers  have  fre- 
quently remarked,  that  the  caravan  then  advances  only 
between  two  or  three  miles  an  hour,  and  continues  but 
seven  or  eight  hours  in  motion ;  though  from  extraor- 
dinary exertions,  or  the  peculiarity  of  circumstances,  the 
latter  period  may  be  consriderably  protracted  in  a  day. 
But,  from  careful  calculation  of  the  time  employed  in 
long  and  painful  journeys,  tw^o  miles  and  a  half  an  hour 
is  the  result.  This  was  found  in  crossing  the  great  de- 
sert, which  extends  720  miles  ;  and  also  in  the  little  de- 
sert, which  stretches  above  450  miles  between  more 
fertile  countries.  It  does  not  appear  tliat  the  load  of  the 
camel  materially  affects  its  progress ;  and  that  the  chief 
difference  in  that  case  lies  in  the  daily  duration  of  the 
march.  One  which  carries  but  little  in  addition  to  the 
weight  of  its  rider,  travels  an  hour  and  a  half  or  two 
hours  longer  every  day  in  distant  journeys. 

But  among  the  different  species  or  varieties  of  the 
camel,  some  are  endowed  with  uncommon  speed,  and 
emphatically  called  by  the  eastern  nations  cam^/j  of  the 
ivind.  This,  the  Arabs  figuratively  express,  '  when  thou 
shaltmeeta  heirie,  and  say  to  the  rider,  "  Salem  Alick," 
ere  he  shall  have  answ  cred  thee,  "  Alick  Salem,"  he  will 
be  afar  off,  for  his  swiftricss  is  like  the  wind.'  There  are 
many  gradations,  however,  in  the  fleetness  of  these  ani- 
mals, which  arc  trained  for  the  saddle  only,  and  are  in- 
variably of  the  Arabian,  or  one  bunch  kind.  But  s.  ca- 
mel endowed  with  this  property  is  rarely  found.  The 
ancients  relate,  that  a  journey,  which  usually  occupied 
30  or  40  days,  was  performed  iri  eleven,  \vith  camels  of 
the  dromedary  species,  when  Alexander  commanded 
Parmenio  to  be  jjut  to  death  ;  and  Leo  Africanus  ob- 
serves, that  many  dromedaries  will  go  an  hundred  miles 
daily,  for  eight  or  ten  successive  days. 

These  assertions  are  fully  confirmed  by  modern  ob- 
servations, from  which  vie  learn  that  the  name  of  this 
fleet  animal  is  mahari,  el/tcirie,  or  erragual,  to  distinguish 
it  from  djimmely  by  which  name  the  ordinary  camel  is 
known  to  tlie  Arabs.  Its  properties  are  of  different  de- 
grees, according  to  the  various  breeds  or  races,  which 
as  yet  are  not  sufficiently  illustrated;  but  it  is  evidently 
of  smaller  size  and  lighter  make  than  any  of  the  other 
species  hitherto  described.  The  camel  which  can  go 
three  days  journey  in  one  is  called  talatayee  :  one,  called 
sebayee,  whose  qualities  are  greater,  can  perform  a  jour- 
ney of  seven  days  in  the  same  space  of  time,  and  this  is 
the  general  characteristic.  But  there  is  still  a  third,  en- 
dowed with  such  fleetness,  as  to  be  capable  of  accom- 
plishing nuie  days  journey  in  one,  which  is  denominated 
casayee.  This  auimal  is  so  rare,  that  200  common  ca- 
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iiiels  are  given  in  excliange  as  its  Value.  Provided  with 
a  goat-skin  of  water,  a  fev/  dates,  and  some  ground  bar- 
ley, the  liardy  Arab,  liaving  his  loins,  breast,  and  ears 
bound  round  to  resist  the  percussion  of  the  air,  ventures 
on  the  swiftest  excursions  through  the  deserts,  while  the 
heirie  is  allowed  water  only  once  in  seven  days.  Sonnini 
relates  an  extraordinary  journey  by  a  Bedouin  Arab, 
who  travelled  from  Cairo  to  Mecca  in  five  days,  which 
commonly  requires  thirty  :  Mr  Jackson  affirms  that  a 
sebayee  once  came  from  Fort  St  Joseph,  on  the  river 
Senegal,  to  Mogador,  which  can  be  scarce  less  than  900 
miles  in  seven  days.  An  Arab  also  assured  him,  that  he 
knew  a  youth  of  Magador  passionately  enamoured  of  a 
beautiful  young  woman,  whom  nothing  would  satisfy  but 
oranges  from  Morocco.  Mounting  his  heirie  at  dawn, 
he  departed  and  returned  with  the  object  of  his  mistress's 
desire  to  Mogador  the  same  night,  though  the  distance 
between  the  two  cities  is  an  hundred  miles.  Probably 
this  is  the  species  of  camel  spoken  of  by  Chardin,  so  fleet 
that  a  horse  only  at  full  gallop  can  keep  up  with  it.  M. 
d'Obsoiiville  observes,  that  he  saw  a  stud  of  200  in  pos- 
session of  an  eastern  prince  which  could  travel  thirty 
leagues  a  day,  each  carrying  two  or  three  soldiers,  with 
their  warlike  accoutren^ents :  and  he  was  told,  that,  on 
an  emergency,  they  could  double  that  distance  without 
great  inconvenience.  These  animals,  however,  were 
supported  on  choice  and  substantial  food,  though,  in  com- 
mon with  their  kind,  they  were  capable  of  enduring 
hunger.  Thus  it  is  satisfactorily  established,  that  there 
is  a  particular  breed  or  variety  of  the  Arabian  camel, 
of  smaller  size  and  greater  speed  than  the  common  spe- 
cies. 

Though  the  camel  produces  but  one  at  a  time,  or 
Tarely  two,  the  care  which  is  observed  in  their  multipli- 
cation renders  them  numerous.  A  caravan  will  exhibit 
a  thousand,  nay,  four  or  five  thousand,  collected  toge- 
ther; and  a  shigle  individual  will  be  master  of  four  or 
five  hundred. 

It  is  not  m  journies  only  that  the  camel  is  of  such  re- 
markable utility  to  its  owner  :  it  alike  constitutes  the 
sustenance,  convenience,  and  riches  of  the  barbarous  no- 
madic tribes  ;  and  it  is  indispensible  to  die  luxuries  of 
the  more  civilized  nations.  Its  flesh  is  agreeable  food  ; 
the  milk  is  salutary  and  restorative  ;  and  from  its  hair 
are  manufactured  valuable  articles  of  clothing. 

The  camel  annually  casts  its  hair  in  spring  ;  and  in  the 
space  of  three  days  is  as  bare  as  a  sucking  pig.  During 
that  interval,  the  keeper  is  careful  to  lar  it  over,  in  order 
to  preserve  it  against  the  annoyance  of  the  flies.  But 
the  colour  and  abundance  of  hair  depend  entirely  on  the 
particular  species  of  camel,  and  the  climate  wliich  it  in- 
habits :  that  of  the  Arabian  camel  is  thin  and  whilisli ; 
that  of  the  Bactrian  camel  thicker  and  darker  coloured. 
From  the  hair  a  coarse  kind  ol  clothing,  almost  imper- 
meable by  water,  is  made  for  camel-drivers  and  shep- 
herds ;  and  the  same  commodity,  for  an  analogous  ptu-- 
posc,  is  used  as  wrappers  of  merchandize  long  exposed 
to  wet  in  heavy  rains.  But  in  Persia  and  the  Crimea 
more  valuable  manufactures  are  produced  in  narrow 
cloths  of  different  colours,  and  fine  stockings,  of  which 
white  are  the  highest  priced.  It  is  wrought  into  shawls, 
carpets,  and  coverings  for  the  tents  of  the  Arabs.  Ac- 
cording to  Pallas,  the  Tartar  women  of  the  plains  manu- 
facture a  kind  of  warm,  soft,  and  liglit  narrow  cloth  from 
the  hair  of  the  Bactrian  or  Tauridan  camel,  preserving 


the  natural  colour.  The  hair  of  different  colours  is  sn 
article  of  export  from  Asia  and  Africa:  its  value  is  pro- 
portioned to  the  fineness  and  colour,  that  which  is  black 
being  the  dearest. 

Besides  being  employed  in  carrying  burdens  and  for 
the  saddle,  camels  are  trained  for  draught.  The  opu- 
lent Tartars  of  the  Crimea  convey  their  families  from 
place  to  place  in  large  four-wheeled  waggons  drawn  by 
camels ;  and  in  some  countries  still  farther  east,  they 
are  used  in  dragging  heavy  clumsy  carts. 

The  camel  lives  between  forty  and  fifty  years,  but  it 
is  not  unlikely  that  the  duration  of  its  life  is  dependent 
on  the  treatment  which  it  receives.  Sanguine  hopes  of 
its  naturalization  in  the  warmer  European  climates  have 
hitherto  been  disappointed;  yet  if  the  change  could  be 
gradually  accomplished  in  only  a  few  degrees  of  latitude 
to  each  succeeding  generation,  there  would  probably  be 
a  less  effectual  check  to  its  propagation. 

As  Mahomet  the  prophet  himself  rode  a  camel,  it  is 
considered  a  sacred  animal  in  the  East,  nor  will  his  vo- 
taries at  all  times  admit  of  its  beinc:  devoted  to  the  ser- 
vice  of  Christians.  They  seldom  eat  its  flesh  them- 
selves, not  so  much  from  entertaining  any  scruples  on 
the  lawfulness  of  doing  so,  as  from  reluctance  to  sacrifice 
an  animal  so  valuable  to  them ;  but  where  fanatacisni 
prevails,  selling  it  to  Christians  would  be  deemed  profa- 
nation. After  the  annual  pilgrimage  to  Mecca,  the  ca- 
mel which  carries  the  standard  of  Mahomet  is  ever  after- 
wards exempt  from  labour,  and  the  Mahometans  even 
believe  that  it  will  participate  in  the  pleasures  of  a  fu- 
ture life. 

Perhaps  there  is  no  animal  of  the  same  use  to  so  large 
a  portion  of  mankind  as  the  camel  ;  its  sustenance  is 
scarcely  perceptible,  its  labours  are  unequalled,  and  it  is 
besides  an  ample  source,  both  of  food  and  clothing.  See 
Buffon  Histoire  A'aturelie,  tom.  xi. ;  Russel's  Historij  of 
^Icjifio,  vol.  ii. ;  Jackson's  jiccount  of  Morocco;  D'Ob- 
sonvilic  sur  Ics  Maurs  des  jlnimaux ;  Pallas,  Travels, 
tom.  ii. ;  Pliilosofihical  Transactions,  1791,  1806;  Taver-" 
nier.  Voyages,  tom.  i.  p.  129;  Denon,  Voyages  dans  C 
Egyfite.     (c) 

CAMEL,  in  mechanics,  the  name  of  a  machine  which 
has  been  chiefly  used  by  the  Dutch,  for  raising  or  lift'uig 
ships  by  the  buoyant  power  of  water. 

In  the  Zuydor  Sea,  opposite  to  the  mouth  of  the  river 
Y,  there  are  two  sand  banks,  between  which  is  a  pas- 
sage called  the  Pampus,  that  permitted  only  small  ves- 
sels to  pass  through  :  Vessels  of  a  larger  size  took  in  the 
greater  part  of  their  cargo  after  they  had  passed  this 
strait;  but  the  sand  accumulated  to  such  a  degree,  that 
it  became  necessary  to  employ  some  mechanical  method 
of  cairying  the  Dutch  vessels  over  this  obstruction.  In 
1672,  large  chests,  filled  with  water,  were  fastened  to 
the  bottom  of  t!ie  vessels,  and  when  the  water  was  pumped 
out  of  the  chests,  the  shijjs  were  buoyed  up,  and  enabled 
to  pass  the  sh.vllow.  This  simple  and  ingenious  contri- 
vance was  obviously  the  origin  of  the  camel,  which  was 
invented  by  Meuves  Meindcrtszoon  Bakker,  a  bur- 
gomaster of  Amslcitlam,  in  the  years  1688  or  1690. 
A  similar  invention  had  been  made  several  years  be- 
fore by  Cornelius  Meyer,  a  Dutch  engineer,  who  went 
to  Rome  to  clear  the  Tyber,  and  render  it  navigable  ,- 
but  it  is  not  so  complete  a  machine  as  that  of  Bakker, 
who  is  well  entitled  to  be  regarded  as  the  original  inveli- 
tor.» 


•  An  account  of  Meyer's  machine  will  be  found  in  his  book,  entitled,   L'artt  di rettituire  a  Soma  la  tralatciata  nameasioncdtl tuali- 
vere.    Dell'  Jngc^iero  Cornelia  Meyer,  Olsndcse.    In  Koma,  1583.    Fot 
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The  camel,  wliic  K  wc  have  represented  in  Plate  C[X. 
Fig.  I,  y,  and  o,  (onsists  of  two  siniilur  iiollow  vessels, 
li,  C,  Viy,-  1.  conslriicteil  in  such  a  inLinner  thai  they  can 
be  ani)lie(l  on  each  sideofthi-  hull  of  a  ship,  as  is  repic- 
scnied  in  Kig.  .1.  Each  of  the  hollow  vessels  IJ,  C,  arc 
80  formed  as  to  ix-sist  the  admission  of  water  ;  and  on  the 
deck  of  each  arc  creeled  a  number  of  horizontal  wind- 
lasses, d,  d,  d,  &c.  from  which  ropes  (/  c  f  ])roceed 
throu(;h  the  tube  d  c,  and  beinji;  carried  under  the  keel 
of  the  vessel,  pass  throii^;h  similar  lubes  d'  e',  from  which 
they  are  conveyed  to  the  windlasses  d'  d',  on  the  deck  of 
the  other  half  of  the  camel.  When  this  machine  is  to 
be  employed  for  the  pui-pose  of  elevating  a  ship,  the 
water  is  permitled  to  iim  into  each  half  of  the  camel, 
till  both  the  cavities  are  filled  :  the  rojies  d  cf,  kc.  arc 
then  cast  loose,  and  the  ship  is  conducted  between  the 
two  vessels  B,  C,  and  l;irii;e  planks  are  placed  horizon- 
tally, so  as  to  extend  from  the  portholes  of  the  ship,  and 
rest  upon  the  upper  suiface  of  the  camel.  The  ropes 
d  ef,  bcc.  are  then  made  fast  by  means  of  the  windlasses 
d,  d',  See.  till  the  ship  is  iii-mly  united  to  the  camel.  The 
water  is  next  pumped  from  the  cavities  of  the  camel, 
by  means  of  the  pumps  i^,  g,  till  the  buoyancy  of  the 
hollow  vessels  raises  the  ship  from  the  sand,  and  ena- 
bles it  to  surmount  the  obstruction.  The  lenfjth  MN 
of  the  camel  is  generally  about  127  feet;  the  breadth 
OP,  of  the  one  end  22  feet,  and  the  breadth  QR,  at  the 
other,  13  feet.  The  hollow  pait  of  the  vessels  IJ,  C,  is 
divided  into  several  compartments.  An  East  India  ship 
that  draws  15  feet  of  water,  was  so  much  elevated  by 
means  of  this  machine,  that  it  drew  only  11,  and  the 
largest  ships  of  war  in  the  Dutch  service,  from  90  to  100 
guns,  were  always  cnal)le(l  to  surmount  the  different 
sand-banks  of  the  Zuyder  Zee.  These  machines  have 
been  likewise  used  at  Venice,  and  in  Russia.  For  fur- 
ther information  on  this  subject,  see  Ujlrt  dc  batir  Ics 
vahseaux,  Amsterdam,  1719;  Leupold's  Thcatrum  AJa- 
cfiinarium,  tom  viii.  §  180,  p.  96,  tab.  24;  Wright's  Tra- 
vels ;  Muschcnbroek's  Introduct.  ad  Philoa.  JVatur.  vol. 
ii.  p.  521.  The  engraving  of  the  camel  in  Plate  CIX., 
is,  we  believe,  ihe  lirst  that  has  been  given  in  any  Eng- 
lish work,     (jr) 

CAMELINA,  a  genus  of  plants  of  the  class  Tetrady- 
namia,  and  order  Siliculosae.     See  BorANv,  p.  255. 

CAMELLIA,  a  genus  of  plants  of  the  class  Monadel- 
phia,  and  order  Polvandria.     Sec  Botany,  p.  265. 

CAMELOPARD.     See  M.\mmalia. 

CAMEO,  is  the  name  given  to  stones  of  different  co- 
lours, which  contain  sculptures  in  alto  or  basso  relievo. 
The  effect  of  nature  is  here  combined  with  art,  and  the 
moderns  have  in  vain  altempted  to  imitate  these  relics  of 
antitiuity. 

The  onyx  is  a  hard  scmipellucid  stone,  formed  of  se- 
veral zones  or  strata  of  different  colours  closely  luiitcd, 
and  throughout  blended  together.  As  the  colours  are 
more  distinct  and  opposite,  the  greater  .aluc  is  put  upon 
the  stone.  Some  species  exhibit  three  colours,  and  in 
others  only  two  are  seen,  of  which  the  upper  is  of  a  beau- 
tiful white,  on  a  ground  of  deep  gray. 

These  two  species  of  stone  were  selected  by  the  an- 
cients for  engravings  or  sculptures  in  alto  and  basso  re- 
lievo, as  the  colours  would  admit,  or  according  to  the 
choice  of  the  artist,  and  the  sutjjccts  represented  were 
some  of  the  most  noted  incidents  in  antiquity,  such  as 
the  labours  of  Hercules,  the  rape  of  Proserpine,  or  the 
annunciation  to  Achilles  of  the  death  of  Patroclus.  But 
one  chief  excellence  consists  in  the  ground  being  abso- 


lutely opposite  and  distinct  from  the  colour  of  the  sub- 
ject. Thus,  a  white  figure  appearri  in  high  relief,  though 
the  ground  be  of  a  deep  shade,  or  even  black  ;  and  the 
judicious  arrangi;ment  of  the  |)arls,  where  uniformity  of 
colour  is  retjuired,  most  eminently  displays  the  skill  of 
the  artist. 

Oenuinc  cameos  always  bear  a  high  value,  propor- 
tioned to  the  beauty  of  the  execution  and  the  quality 
of  the  stone.  They  arc  discovered  in  various  coun- 
tries, both  in  the  natural  state,  and  preseiv<-<l  from 
former  times.  Of  late  years,  some  very  exquisitely 
finished  have  been  recovered  by  Europeans  who  visited 
Delhi. 

Though  the  moderns  have  been  unsuccessful  in 
sculpturiitg  cameos,  they  have  produced  beautiful  spe- 
cimens of  analogous  workmansliip  in  shells.  There 
the  interesting  events  of  ancient  history  are  ui  like  man- 
ner chosen,  and  tlie  relief  is  pure  white,  while  the 
ground  is  blue.  This  nivention  is  said  to  be  of  Sicilian 
origin. 

Another  method  of  imitating  the  cameos  of  the  an- 
cients has  been  practised  v/itli  very  great  success.  Pieces 
of  coloured  glass  are  put  into  a  crucible,  alternating 
with  layers  oi"  chalk  or  Spanish  white.  The  crucible  is 
then  placed  on  a  fire,  the  licat  of  which  increases  gra- 
dually for  three  hours,  till  it  becomes  very  intense.  The 
pieces  of  glass  then  turn  opaque  without  losing  the  ori- 
ginal colour,  and  those  pieces  which  have  no  col-  jr  at 
all  will  become  milk  white  like  porcelain.  If  the  heat 
has  been  well  regulated,  and  not  raised  tro  iiiglj,  these 
opaque  pieces  of  coloured  glass  may  be  soldered  to  one 
another,  so  as  to  imitate  t'ne  differently  coloured  layers 
of  the  onyx.  The  coloured  glass  which  is  found  in  an- 
cient churdics,  avc  somr.jmes  only  penetrated  by  the 
colour  through  half  the  a- thickness  ;  so  that  when  pieces 
of  it  are  remici  cd  opaque  by  the  preceding  process,  the 
transparent  part  of  it  that  was  not  penetrated  by  the 
coloi-.r  becomes  white,  and  two  differently  coloured 
layers  ^re  thus  obtained,  without  the  process  of  sol- 
dering. The  white  part  of  the  glass  is  then  ground 
down  to  the  requisite  thickness,  and  the  figures  are  cut 
upon  it  either  in  alto  or  basso  relievo  by  the  common 
process. 

If  the  subject  to  be  engraved  is  only  a  simple  head,  it 
may  be  first  cut  out,  and  then  fixed  upon  a  piece  of  glass 
of  a  different  colour.  The  head  is  first  attached  with 
gum  to  the  piece  of  glass,  and  after  the  adhesion  is  sufti 
ciently  firm,  the  surface  of  the  glass  containing  the  head 
is  laid  upon  a  bed  of  tripoli,  and  pressed  upon  it  as  if  a 
good  impression  of  the  head  were  required.  The  glass 
and  the  head  are  allowed  to  rest  upon  the  tripoli  till  it  is 
quite  dry,  and  as  soon  as  this  happens,  the  whole  is  put 
into  a  furnace  and  exix)sed  to  an  intense  heat.  The  gum 
is  then  burnt  off,  and  the  head  is  soldered  to  the  piece  of 
coloured  glass  upon  which  it  was  placed.  The  hair  of 
the  figure  may  be  aficrw  ards  coloured,  by  using  a  little 
of  the  solution  of  silver  in  the  spirit  of  nitre,  and  again 
exposing  the  head  to  a  proper  heat.  For  f\irther  infor- 
mation on  this  subject,  see  Esuais  aur  UMt  des  anciens, 
de  joindre  par  le  fusion  deux  es/ircea  deverrc/iourle  gra- 
-I'ure  en  relief,  fiar  M.  Gerhaixlt,  Conseillcr  Prive  des  Fi- 
nances au  dcpartement  des  mines  du  Roi  de  Prusse.  (x) 
CAMERA  LvciDA,  the  name  of  an  instrument  for 
enabling  those  who  have  no  knowledge  of  the  art  of 
drawing,  to  take  sketches  cither  of  natural  or  artificial 
objects.  This  ingenious  and  useful  contrivance  was  in- 
vented in  the  year'  i  SOT.  bv  W.  H.  WoUaston,  M.  D.  Sec. 
f  c  2 
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R.  S.,  a  philosophei-  to  whom  science  is  intlebled  for  nu- 
merous inventions  and  discoveries.  As  this  instrument 
is  of  extensive  use,  its  ingenious  inventor  has  very  pro- 
perly secured  the  exclusive  sale  of  it  by  patent.  The 
description  which  Dr  Wollaston  has  given  of  the  Camera 
lucida  is  so  short  and  perspicuous,  that  we  shall  make  no 
apology  for  giving  it  in  his  own  words. — We  shall  then 
conclude  the  article  with  an  account  of  an  instrument 
founded  on  the  same  principle. 

"  While  I  look  directly  down  at  a  sheet  of  paper  on 
my  table,  if  I  hold  between  my  eye  and  the  paper  a  piece 
of  plain  glass,  inclined  from  me  downwards  at  an  angle 
of  4j°,  I  see  by  reflection  the  view  that  is  before  me,  in 
the  same  direction  that  I  see  my  paper  through  the  glass. 
I  might  then  take  a  sketch  of  it ;  but  the  position  of  the 
object  would  be  reversed. 

To  obtain  a  direct  view,  it  is  necessary  to  have  two 
reflections.  The  transparent  glass  must  for  this  purpose 
be  inclined  to  the  perpendicular  line  of  sight  only  the 
half  of-4D°,  that  it  may  reflect  the  view  a  second  time 
from  a  piece  of  looking  glass  placed  beneath  it,  and  in- 
clined upwards  at  an  equal  angle.  The  objects  now  ap- 
pear as  if  seen  through  the  paper  in  the  same  place  as 
before  ;  but  they  are  direct  instead  of  being  invei-ted, 
and  they  may  be  discerned  in  this  manner  sufiiciently 
well  for  determining  the  prmcipal  positions. 

The  pencil,  however,  and  any  object  which  it  is  to 
trace,  cannot  both  be  seen  distinctly  in  the  same  state  of 
the  eye,  on  account  of  the  difterence  of  their  distances, 
and  the  efforts  of  successive  adaptation  of  the  eye  to  one 
or  to  the  other,  would  become  painful  if  frequently  re- 
peated. In  order  to  remedy  this  inconvenience,  the  pa- 
per and  pencil  may  be  viewed  through  a  convex  lens  of 
such  a  focus,  as  to  require  no  more  effort  than  is  neces- 
saiy  for  secuig  the  distant  objects  distinctly.  These  will 
then  appear  to  correspond  with  the  paper  in  distance  as 
well  as  dirccli07i,  and  may  be  drawn  with  facility,  and  with 
any  desired  degree  of  precision. 

This  arrangement  of  glasses  will  probably  be  best  im- 
derstood  from  inspection  of  Plate  CIX.  Fig.  4.  n  ft  is  the 
transparent  glass  ;  b  c  the  lower  reflector  ;  b  d  a.  convex 
lens  (of  twelve  inches  focus);  e  the  position  of  the  eye  ; 
andy"^-  h  c  the  course  of  the  rays. 

In  some  cases  a  different  construction  will  be  prefera- 
ble. Those  eyes,  which  without  assistance  are  adapted 
to  seeing  near  objects  alone,  will  not  admit  the  use  of  a 
convex  glass ;  but  will,  on  the  contrary,  reciuirc  one  that 
is  concave  to  be  placed  in  front,  to  render  the  distant  ob- 
jects distinct.  The  frame  for  a  glass  of  this  construction 
is  represented  at  i  k,  Fig.  6.  turning  upbn  the  same  hinge 
at  h  with  a  convex  glass  in  tlie  frame  I  m,  and  moving  in 
such  a  manner,  that  either  of  the  glasses  may  be  turned 
alone  into  its  place,  as  may  be  ncccssai-y  to  suit  an  eye 
that  is  long  or  shoi't  sighted.  Those  persons,  however, 
whose  sight  is  nearly  perfect,  may  at  pleasure  use  cither 
of  the  glasses. 

The  instrument  represented  in  that  figure  differs 
moreover  in  other  respects  from  the  foregoing,  which  1 
have  chosen  to  describe  first,  because  the  action  of  the 
reflectors  there  employed  wo\ild  be  more  gen(n-ally  un- 
derstood. But  those  who  are  conversant  with  the  science 
of  optics,  will  perctivc  the  advantage  that  may  be  derived 
in  this  instance  from  piismatic  reflection  ;  for  when  a  ray 
of  light  has  entered  a  solid  piece  of  glass,  and  falls  from 
within  upon  any  surface,  at  ai.  inclination  of  only  twenty- 
two  or  twenty-three  degrees,  as  above  supposed,  the  re- 
rractivc  power  of  the  glass  is  such  as  to  suffer  none  of 


that  light  to  pass  out,  and  the   surlace  becomes  in  this 
case  the  most  brilliant  reflector  that  can  be  employed. 

Fig.  5.  represents  the  section  of  a  solid  prismatic  piece 
of  glass,  within  which  both  the  reflections  requisite  are 
effected  at  the  surfaces  a  b,  b  c,  in  such  a  manner  that 
the  ray/^,  after  being  reflected  first  at ^,  and  again  at  /;, 
arrives  at  the  eye  in  a  direction  /i  e  at  right  angles  toy^. 

There  is  another  circumstance  in  this  construction  ne- 
cessary to  be  attended  to,  and  which  remains  to  be  ex- 
plained. Where  the  reflection  was  produced  by  a  piece 
of  plain  glass,  it  is  obvious  that  any  objects  behind  the 
glass  (if  sufficiently  illuminated)  might  be  seen  through 
the  glass  as  well  as  the  reflected  image.  But  when  the 
prismatic  reflector  is  employed,  since  no  light  can  be 
transmitted  directly  through  it,  the  eye  must  be  so  placed 
that  only  a  part  of  its  pupil  may  be  intercepted  by  the 
edge  of  the  prism,  as  at  e,  Fig.  5.  The  distant  objects 
will  then  be  seen  by  this  portion  of  the  eye,  while  the 
paper  and  pencil  are  seen  past  the  edge  of  the  prism  by 
the  remainder  of  the  pupil. 

In  order  to  avoid  the  inconvenience  that  might  arise 
from  an  unmtentional  motion  of  the  eye,  the  relative 
quantities  of  light  to  be  received  from  the  object,  and  from 
the  paper,  are  regulated  by  a  small  hole  in  a  piece  of 
brass,  which  by  movhig  on  a  centre  at  c,  Fig.  6.  is  capa- 
ble of  adjustment  to  every  inequality  of  light  that  is  like- 
ly to  occur. 

Since  the  size  of  the  whole  instrument,  from  being  so 
near  the  eye,  does  not  require  to  be  large,  I  have,  on 
many  accounts,  preferred  the  smallest  size  that  could  be 
executed  with  correctness,  and  have  had  it  constructed  on 
such  a  scale,  that  the  lenses  are  only  -^ths  of  an  inch 
in  diameter. 

'  Though  the  original  design  and  principal  use  of  this 
instrument  is  lo  facilitate  the  delineation  of  objects  in  true 
perspective,  yet  this  is  by  no  means  the  sole  purpose  lo 
which  it  is  adapted;  for  the  same  arrangement  of  reflec- 
tors may  be  employed  with  equal  advantage  for  copy- 
ing what  has  been  already  drawn,  and  may  thus  as- 
sist a  learner  in  acquiring  at  least  a  correct  outline  of 
any  subject. 

For  this  purpose,  the  drawing  to  be  copied  should  be 
placed  as  nearly  as  may  be  at  the  same  distance  before 
the  instrument  that  the  paper  is  beneath  the  eye-hole  ; 
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that    case   the    size    will  be  the  same,   and  no 


lens  will  be  necessary,  either  to  the  object  or  to  the 
pencil. 

By  a  proper  use  of  the  same  instrument,  every  pur- 
pose of  the  pentagraph  may  also  be  answered,  as  a  paint- 
ing may  be  reduced  in  any  proportion  required,  by  placing 
it  at  a  distance  in  due  proportion  greater  than  that  of 
the  paper  from  the  instrument.  In  this  case  a  lens 
becomes  rcqiiisite  for  enabling  the  ey'e  to  sec  at  two 
imequal  distances  with  equal  distinctness;  and  in  order 
that  one  lens  may  suit  for  all  these  purposes,  there 
is  an  advantage  in  carrying  the  height  of  the  stand  ac- 
cording to  the  proportion  in  which  the  reduction  is  to  be 
effected. 

The  principles  on  which  the  height  of  the  stem  is  ad- 
justed will  be  readily  understood  by  those  who  arc  accus- 
tomed to  optical  considerations.  For,  as  in  taking  a  per- 
spective view,  the  rays  from  the  paper  arc  rendered/;a- 
rallcl,  by  placing  a  lens  at  the  distance  of  its  /irinci/ial 
focus  from  the  paper,  because  the  rays  received  from  the 
distant  objects  arc  /laraltel ;  .so  also  when  the  object  seen 
by  reflection  is  at  so  short  a  distance  that  the  rays  receiv- 
ed from  it  arc,  in  a  certain  degree,  divergent,  the  rays 
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Trom  tlif  paper  should  be  made  to  liavc  ihe  same  dcgrct; 
of  divergency,  in  order  llial  the  pa])er  may  be  seen  dis- 
tinctly by  the  same  eye  ;  anil  lor  this  purpose,  the  lens 
must  be  placed  at  a  (listance  less  than  its  principal  focus. 
The  stem  of  the  instrument  is  accordinj^ly  marked  at 
certain  distances,  to  which  the  conjuj^ate  foci  are  in  the 
several  pro])ortions  of '2,  ,">,  4,  Sic.  to  1,  so  that  distinct 
vision  may  be  olilained  in  all  cases,  by  placinjj  the  paiiil- 
jng  proportionally  more  distant. 

By  transjKJsini;  the  convex  lens  to  the  front  of  the  in- 
strument, and  reversing  the  proportional  distances,  the 
artist  might  also  eidargc  his  smaller  sketches  with  every 
desirable  degree  of  correctness,  and  the  naturalist  might 
delineate  minute  objects  in  any  degree  magnified. 

Since  the  primary  intention  of  this  instrument  is 
filrcady,  in  some  measure,  answered  by  the  camera  ob- 
icura,  a  comparison  will  naturally  be  made  between 
them. 

The  objections  to  the  camera  obscura  are, 

1st,  That  it  is  too  large  to  be  carried  about  with  con- 
venience. 

The  camera  lucida  is  as  small  and  portable  as  can  be 
wished. 

2dly,  In  the  former,  all  objects  that  arc  not  situated 
near  the  centre  of  view,  arc  more  or  less  distorted. 

In  this,  there  is  no  distortion  ;  so  that  every  line,  even 
the  most  remote  from  the  centre  of  view,  is  as  straight 
as  those  through  the  centre. 

Sdiy,  In  that  the  field  of  view  docs  not  extend  beyond 
30°,  or  at  most  35°,  with  distinctness. 

But  in  the  camera  lucida  as  much  as  70°  or  80*  might 
be  included  in  one  view." 

It  is  obvious,  that  the  preceding  contrivance  may  be 
applied  to  a  telescope,  for  the  purpose  of  taking  sketches 
of  the  different  objects  that  may  be  contained  within  tlic 
field  of  view  ;  but  as  it  is  only  a  small  portion  of  a  land- 
scape, or  of  any  large  object,  that  can  be  seen  at  once 
through  a  telescope,  it  would  be  desirable  to  have  some 
contrivance  by  which  the  objects  seen  in  different  fields 
of  view,  and  sketched  upon  the  same  piece  of  paper, 
might  be  all  connected  with  each  other  into  one  land- 
scape. This,  however,  can  be  done  only  to  a  certain  ex- 
tent, as  will  appear  from  Plate  CIX.  Fig.  7.  Let  AB 
be  the  direction  of  the  telescope,  which,  when  placed 
\ipon  a  suitable  stand,  can  be  moved  round  the  axis  O  in 
a  horizontal  plane,  V>  b  b' ;  15,  the  extremity  of  the  eye- 
tube  at  which  the  prism  of  the  camera  lucida  is  fixed; 
MN,  the  paper,  lying  in  a  horizontal  position;  and  a  b, 
a'  b',  successive  positions  of  the  telescope  in  a  piano  pa- 
rallel to  MN.  Let  EF  be  the  field  of  view  of  the  teles- 
cope, when  seen  on  tiic  paper  by  reflection  from  the 
prism;  then  the  instrument  must  he  so  constructed,  that 
when  the  telescope  is  in  the  position  a  b,  and  directed  to 
the  part  of  the  landscape  immediately  adjacent  to  that 
which  is  contained  in  the  field  EI",  the  field  of  view  FG, 
when  seen  by  reflection  fron\  the  prism,  nmst  be  in  con- 
tact with  EF.  When  this  happens,  we  have  li  b  ==  C  c, 
and  the  angle  BF  6  =  EBF,  the  angle  subtended  by  the 
field  of  view;  but  it  is  obvious,  that  when  the  telescope 
is  moved  from  the  position  AB  into  the  position  a  b,  its 
angular  motion  round  O,  viz.  the  angle  BO  b,  is  equal  to 
the  angle  comprehended  by  the  field  of  view,  that  is,  to 
the  angle  BFE;  thereforc,'in  the  triangles  OB  b,  BF  b, 
vvc  have  the  angles  at  O   and  F  ccjual,  and  the  side  B  b 


common;  and  consequently  the  side  OB  is  equal  to  tlir 
side  BC.  From  this  it  follows,  that  in  order  to  have  the 
successive  fields  of  view  EF,  FG,  (ill,  all  joined  to  eacli 
other,  or,  at  their  pro]>cr  relative  distances,  the  distance 
of  the  eye  from  the  paper  must  be  C(|ual  to  its  distance 
from  the  centre  of  motion  O,  rounil  which  Uic  telescope 
revolves.  The  telescope  should  therefore  be  ])laccd 
upon  a  stand  so  constructed,  that  the  centre  of  motion  O 
may  be  placed  in  diflerent  positions  between  the  eye- 
piece and  the  object-glass  ;  by  which  means  the  observer 
may  vary  the  tlistanceof  the  paper  from  his  eye,  accord- 
ing as  he  wishes,  to  have  his  drawing  on  a  large  or  a  small 
scale.  By  the  instrument  when  thus  constructed,  we 
are  enabled  to  take  a  connected  panoramic  view  of  any 
horizontal  zone  of  a  landscape,  whose  breadth  docs  not 
exceed  the  field  of  view  of  the  telescope.  The  objects 
contained  in  the  diflerent  fields  of  view,  wil)  be  arranged 
in  a  circle  whoso  diameter  is  equal  to  the  distance  of  the 
eye  from  the  centre  of  motion. 

This  instrument  is  admirably  fitted  for  taking  a  cor- 
rect outline  of  the  visible  horizon,  with  all  the  various 
indentations  with  which  that  line  is  generally  broken  by 
the  intervention  of  valleys  and  mountains.  Unless  the 
horizon  is  extremely  and  unusually  contracted,  the  field 
of  view  of  a  common  telescope  will  contain  a  zone,  which 
will  easily  comprehend  cveiy  depression  and  elevation  ; 
and  even  when  the  place  of  the  observer  is  embosomed 
in  an  amphitheatre  of  mountains  which  rise  around  him 
with  various  elevations,  the  field  of  view  may  be  enlarged 
by  diminishing  the  magnifying  power  of  the  telescope. 
For  this  purpose,  the  micrometrical  telescope,  invented 
by  Dr  Brewster,  is  particularly  applicable,  as  the  magni- 
fying power  can  be  increased  or  diminished,  without 
changing  any  of  the  lenses  ;  and  as  the  distance  between 
the  eye  and  the  centre  of  motion  O,  can  be  altered,  even 
though  the  telescope  is  fixed  to  its  stand.*  The  micro- 
metrical  telescope  having  also  the  properties  of  a  com- 
pound microscope,  any  long  object  which  cannot  be  con- 
tained in  the  field  of  view,  in  the  direction  of  its  length, 
may  be  delineated  in  a  similar  manner.  This  contrivance 
cannot  be  applied  to  the  common  conipound  microscope, 
as  it  has  not  a  motion  round  an  axis. 

The  camera  lucida  of  Dr  Wollasion  might  be  fitted  up 
with  a  horizontal  motion,  and  without  the  aid  of  a  teles- 
cope, so  as  to  delineate  one  continued  zone  of  a  land- 
scape ;  but  when  the  objects  arc  small,  or  at  a  considera- 
ble distance,  a  telescope  becomes  indispensably  neces- 
sary. See  the  Philosofihkal  Magazine-,  vol.  xxvii.p.  343; 
Nicholson's  Journal,  vol.  xvii.  p.  1,  vol.  xxiii.  p.  372,  vol. 
xxiv.  p.  146  ;  and  Brewster's  Treatise  on  .Yevj  Philoso- 
phicallnstrumcnts-,  Edin.  1812,  book  i.  p.  I  1,  book  iii.  p. 
Ijo,  and  book  vi.     (o) 

CAMEH.V  Obscura.     See  Optics. 

CAMERARIA,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Monogynia.     Sec  Rot.wy,  p.  135. 

CAMERARIUS,  Philip,  a  learned  author,  who 
flourished  in  tlie  sixteenth  and  earlier  part  of  the  seven- 
teenth century.  Camcrarius  is  the  same  name  as  Cham- 
berlain, one  which  is  known  over  the  whole  continent, 
and  evidently  derived  from  the  oflice  of  chamberlain  to 
princes  and  religious  houses. 

Pliilip  Camerarius  was  the  son  of  Joachim  Camera- 
rius,  a  distinguished  character  of  his  time,  who  was. 
regarded  as  among  tlic  most  learned  men  in  Europe.  He 


•The  Micrometrical  Telescopes,  the  property  of  which  has  been  secured  by  a  patent,  are  constructed  and  sold  by  Mr.  W.  UarriSi 
optician,  London. 
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was  born  in  tlic  year  153",  and  called  Philip  after  Me- 
lancthon  the  reformer. 

Philip  Camerarius,  at  an  early  age,  testified  the  same 
love  of  literature  which  has  characterised  other  mem- 
bers of  his  family,  and  after  receiving  the  instructions  of 
his  father,  professedly  studied  the  law.  Having  spent 
some  years  in  this  occupation,  he  left  his  native  city 
Tubingen,  and  crossed  the  Alps  to  make  a  tour  in  Italy. 
An  interesting  fragment  of  a  journal  written  on  that  oc- 
casion is  preserved,  which  shews  the  state  of  the  differ- 
ent places  visited  in  his  route,  and  proves  that  he  pos- 
sessed a  mind  capable  of  acute  remark.  The  taste 
which  he  had  acquired  for  the  knowledge  of  the  ancients, 
led  him  to  those  remains  of  antiquity  which  were  most 
celebrated  in  history,  and  to  cities  such  as  Padua,  Man- 
tua, and    Rome,  which  had  given  birth  to  eminent  men. 

The  doctrines  of  the  reformed  religion  had  at  that 
time  made  rapid  progress  in  Germany,  and  the  followers 
of  Calvin  and  Luther  were  viewed  with  a  jealous  eye  in 
countries  subjected  to  the  papal  dominion.  While  Ca- 
merarius was  walking  the  streets  of  Rome  at  mid-day 
with  his  companions,  he  was  suddenly  seized  by  the  offi- 
cers of  justice,  and  carried  to  the  prisons  of  the  inquisi- 
tion. Here  he  was  confined  a  considerable  time,  and 
underwent  repeated  examinations  concerning  the  reli- 
gion he  professed,  the  cause  of  his  journey  to  Italy,  and 
his  acquaintance  with  certain  individuals  there.  The 
fame  of  this  sanguinary  tribunal,  and  the  danger  of  im- 
plicating the  innocent,  could  not  but  fill  both  himself  and 
his  relatives  with  the  most  lively  apprehension  ;  though, 
by  unusual  good  fortune,  after  the  inquisitors  having  in 
vain  endeavoured  to  make  him  a  proselyte  to  the  Roman 
Catholic  faith,  he  was  liberated.  Being  ordered  to  quit 
Rome,  he  repaired  to  his  brotlicr  Joachim  at  Nuremberg 
in  1366. 

Cameraiius,  after  passing  through  some  intermediate 
gradations,  was  promoted  to  be  vice-chancellor  of  the 
university  of  Altorf  in  Franconia,  and  one  of  the  state 
counsellors,  offices  which  he  filled  with  great  applause 
during  forty-two  years. 

At  this  time  he  was  occupied,  in  conjunction  with  his 
brother,  in  editing  the  literary  works  of  their  father, 
which  appeared  in  1583  and  1585  ;  and  he  was  also  en- 
gaged in  the  publication  of  his  own  writings.  Of  these, 
three  volumes  successively  appeared  under  the  same 
title,  being  Opens  Horarum  subscinivarum  sive  Medita- 
tiones  Historic je-,  which  contain  a  number  of  philosophical 
and  critical  remarks,  though  more  the  result  of  reading 
than  of  actual  experience.  This  work  being  well  adapt- 
ed to  the  prevailing  taste  of  the  times,  was  translated  \n- 
to  several  foreign  languages ;  but  the  doctrines  it  con- 
tains, being  too  liberal  for  a  people  enslaved  by  bigotry, 
an  edict  was  published  at  Rome  in  1603,  prohibiting 
every  individual  from  having  it  in  his  possession,  inidcr 
tlic  severest  penalties.  After  this  it  entered  the  Index 
ex/iurgatorius,  librorwn  firohibitorum. 

Camerarius  was  also  occupied  in  corresponding  witli 
his  learned  cotemporaries,  such  as  Ritterliusius,  Gry- 
nseus,  Languetus,  Hotomannus,  and  others ;  and  in  his 
literary  pursuits,  he,  at  great  expcucc,  collected  an  ex- 
tensive library. 

At  length,  ill  the  full  enjoyment  of  public  and  private 
estimation,  he  died  in  the  year  1624,  aged  87.  An  epi- 
taph, written  by  himself  in  these  words,  is  remarkable  for 
its  simplicity  :  "  jilii  fursitan  alia,  nos  nihil  aliud."  See 
Schclhorn   dc  vita,  Jam   ac   meritis  Phili/ifii  Camcrarii, 


1740;  a!id  Camerarius  Rtlatio  de  Cafitivitate  sua  Roma- 
na.     (c) 

CAMERONIANS,  a  Presbyterian  sect  in  Scotland, 
which  arose  in  the  persecuting  times  of  Charles  II. 
They  derived  their  name  from  one  Richard  Cameron,  a 
young  clergyman,  who,  having  received  ordination  in 
Holland,  where  he  had  gone  previous  to  the  afi'air  at 
Bothwel,  returned  to  his  native  country,  became  a  zea- 
lous and  a  popular  field  preacher,  took  an  active  part  in 
the  opposition,  which  was  then  made  to  the  oppressive 
measures  of  the  king,  and  was  at  last  killed,  along  with 
several  of  his  adherents,  in  an  engagement  which  took, 
place  between  them  and  the  royal  troops  at  Airsmoss,  itt 
the  year  1680.  When  government  found,  that  the  Pres- 
byterians could  not  be  subdued  into  conformity,  by  the 
harsh  and  tyrannical  measures  which  had  hitherto  been 
ernployed,  it  was  agreed  to  attempt  the  same  object  by 
gentle  methods;  and  for  this  purpose,  an  indulgence,  as 
it  has  been  called,  was  granted  by  the  king's  authority, 
in  1669,  to  such  of  the  ejected  ministers  as  had  "  lived 
peaceably  and  orderly."  They  were  allowed  to  return 
to  their  respective  parishes,  and  exercise  their  profes- 
sional functions ;  and  patrons  were  at  liberty  to  present 
them  to  vacant  churches.  But  the  act  was  clogged  with 
certain  reservations  and  restrictions,  which  rendered  the 
indulgence  very  disagreeable  to  men  of  scrupulous  con- 
sciences. A  second  indulgence  was  issued  by  the  lords 
of  council,  in  1672,  holding  out  similar  liberties,  and 
qualified  by  similar  conditions.  Of  these  acts  many  took 
advantage,  without  feeling  themselves  chargeable  with 
any  violation  of  their  covenant  engagements.  Many,  too, 
who  considered  them  as  an  encroachment  on  their  reli- 
gious rights,  accepted  of  the  boon  which  they  offered, 
with  a  declared  exception  to  their  legality,  and  satisfied 
themselves  with  giving  an  open  testimony  against  the 
Erastian  power,  exhibited  in  the  acts  of  the  council,  and 
the  ecclesiastical  supremacy  which  had  been  exercised 
by  the  king.  There  were  several,  however,  who  pe- 
remptorily refused  compliance  upon  any  terms,  and  re- 
sisted every  effort  that  was  made  to  procure  their  sub- 
mission. These  were  the  persons  afterwards  denominat- 
ed Cameronians.  They  conceived  that  such  compliance 
necessarily  involved  an  acknowledgment  of  the  power, 
which  the  civil  rulers  claimed  to  give  or  witlihold  at 
pleasure  their  unalienable  privileges,  and  consequently 
a  dereliction  of  those  principles  which  they  were  bound 
to  maintain,  both  from  a  regard  to  Christ,  the  only  head 
of  the  church,  and  from  a  regard  to  the  solemn  vows 
which  they  had  taken  before  the  world  ;  and  therefore 
they  determined,  whatever  might  be  the  consequences  of 
their  conduct,  to  separate  from  their  conforming  breth- 
ren, and  struggle  with  the  hardships  and  diflTicultics  of 
their  situation,  till  Providence  should  bring  them  deliver- 
ance. To  the  pcrseoition,  which,  in  consc(|ucnce  of  their 
disobedience,  they  had  reason  to  expect,  they  were  soon 
subjected.  The  most  arbitrary  and  vexatious  proceed- 
ings were  instituted  against  them.  And  stich  oppres- 
sions were  ])raclised,  and  such  piniisliments  inflicted,  as 
were  suflicient  to  instigate  and  to  justify  that  rebellious 
spirit,  which  they  afterwards  displayed.  It  is  very  easy, 
as  it  is  very  conmion,  to  stigmatise  these  people  with  the 
epithets,  fanatical  and  seditious  ;  and  it  is  not  to  be  denied, 
that,  in  some  instances,  they  went  farther  than  cither  pru- 
dence or  duly  could  warrant.  But  if  we  say  this  of  men 
who  were  comparatively  unenlightened,  whose  con- 
sciences were  uisulted  in  the  nicest  points,  and  who  were 
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hunted  like  bcasls  of  prey,  because  llipy  would  nut  in-- 
couic  the  worst  ol'  slaves  to  the  worst  ol'  masters,  wliat 
lai)>^\iavje  should  be  held  witli  resjject  tothe  rulers  whom 
they  opposed — rulers  wlio,  by  de<ds  of  folly,  injustice, 
and  inhuma)iity,  the  most  abominable  in  our  national  rc- 
coi-ds,  drove  tliem  into  extremities,  which  they  would 
otherwise  have  ablioired,  and  by  wliirh  they  must  have 
been  more  rertaii\  of  entailint;  misery  upon  themselves, 
than  ofu;ivinij  any  serious  uneasiness  to  their  oppressors? 
The  Cameronians  undoubtedly  were  intolerant,  and  j^ave 
harsh  names  and  illiberal  treatment  even  to  the  Presljy- 
terians,  whose  general  sentiments  corresponded  with 
their  own,  but  from  whom  tliey  found  it  necessary  to  se- 
parate. The  cliai'f^e  of  intolerance,  however,  should  not 
be  brought  aj^ainst  Ihcm,  by  the  admirers  of  Charles  or 
tjf  James.  Their  violent  attachment  to  the  n/ormation 
rights  and  the  solemn  covenajits,  may  ai)pear,  to  superfi- 
cial thinkers,  an  expression  of  great  weakness  and  igno- 
rant zeal  ;  but  a  very  moderate  attachment  to  these  ob- 
jects, which  certainly  contained  the  leading  principles  of 
liberty,  was  at  tliat  period  ctjuivalcnt  to  no  attachment  at 
all ;  neitiier  indicative  of  sincerity,  nor  fitted  to  accom- 
plish any  substantial  good.  And,  however  much  some 
of  us  may  condcnm,  and  others  of  us  lament  their  ex- 
cesses, both  in  doctrine  and  in  practice,  it  is  not  very  difK- 
cult  to  trace  some  connection  between  those  very  ex- 
cesses, and  the  religious  liberty  which  we  enjoy — a  con- 
nection well  calculated  to  soften  our  censure,  and  dirni- 
iiish  our  regret. 

The  Cameronians  became  more  united,  systematic, 
and  explicit  in  their  views,  in  the  year  1680  ;  and  in  the 
following  year,  they  began  to  form  themselves  into  so- 
cieties, and  to  have  quarterly,  or  more  freciuent  meet- 
ings, as  circumstances  permitted  ;  and  took  the  name  of 
The  Societies  United  in  Corresflondcnce.  A  paper  was 
found  on  Mr  Hail  of  Haughhead,  at  Qucensferry,  (called 
from  that  the  Queensferry  Paper,)  containing  the  princi- 
pal tenets  of  that  sect;  but  containing  also  some  expres- 
sions and  sentiments,  to  which  as  a  body  they  did  not  give 
their  assent.  They  particularly  disavowed  the  assump- 
tion of  magistratical  authority,  to  ■which  the  authors  of  it 
had  ventured  to  lay  claim.  The  tenour  of  this  paper,  and 
the  conduct  of  a  few  people  in  attempting  to  rescue  Mr 
Hall,  provoked  the  council  to  issue  a  proclamation, 
granting  power,  among  other  things,  to  seize  suspected 
persons,  and  mentioning  Mr  Richard  Cameron  and 
others  by  name.  These  having  now  completely  broken 
off  from  the  rest  of  the  Presbyterian  ministers  and  others, 
who  would  not  adopt  tueir  peculiar  notions,  met  in  arms 
at  Sancjuhar,  and  published  a  declaration  or  testimony,  in 
which  they  disowned  the  king's  right  to  the  crown  and 
government  of  Scotland,  and  protested  against  the  suc- 
cession of  James,  on  account  of  tlieir  popery  and  breach 
of  covenant  to  God  and  the  church.  Mr  Richard  Ca- 
meron wrote  a  vindication  of  tiiis  paper,  and  a  keen  and 
lengthened  controversy  took  place.  The  rejection  of  the 
royal  authority,  tluis  broadly  and  boldly  avowed,  is  that 
part  of  their  conduct,  which  has  given  the  chief  handle 
to  the  opponents  and  enemies  of  the  Cameronians.  Even 
some  of  their  own  number  were  dissatisfied  with  the 
language  of  the  Saui/u/iar  Declaration  ;  and  afterwards 
they  amended  and  explained  certain  parts  of  it,  while 
they  defended  it  in  general,  in  their  Informatory  Vindica- 
tion, drawn  up  by  MrRenwick  in  1687.  Besides  that 
declaration,  Mr  CL-.mcron  and  about  thirty  others  com- 
posed and  subscribed  a  bond  for  their  mutual  defence. 
Vcj-y  soon  after  tliis,  the  rencounter  at  Airsmo$s  hap- 


pfrn-d,  V.  htu  tliet-atiieronians  were  defeated,  and  Came- 
ron and  many  more  killed.  In  the  to\ir»c  of  the  year, 
lliose  who  had  been  made  prisoners  in  tliat  engagement 
were  executed  as  traitors.  And  a  very  strict  bcarch  was 
made  for  the  followers  of  Cameron  throughout  the  coun- 
try, some  of  whom  were  taken,  and  i)utto  death  for  their 
non-conformity  and  rebellion.  For  a  long  while  these 
unfortunate  people  were  the  objects  of  persecution  and 
vengeance.  No  pity  was  shev.n  to  age  or  sex — to  cha- 
racter or  condition  ;  and  government  seemed  resolved  X-t 
demonstrate  to  the  world,  that  they  did  not  in  any  mea- 
sure deserve  the  allegiance  which  they  so  rigidly  de- 
manded, and  for  withdrawing  which  the  Cameroiiiaiis 
were  so  se\erc!y  punished.  It  is  unnecessary  to  give  aii 
account  of  the  sullViings  which  tlicy  endured,  from  the 
resentment  and  cruelty  of  their  rulers.  In  1686,  there 
were  some  divisions  among  them.  A  considerable  num- 
ber disapproved  of  the  violence  of  Mr  Ren\>ick,  who  was 
now  at  the  head  of  the  party  ;  and  not  only  separated  from 
them,  but  published  testimonies  against  some  of  their 
proceedings.  The  great  point  of  did'erence  seems  to 
have  been,  that  the  former  would  not  unite  with  such  of 
the  suffering  Presbyterians  as  did  not  go  all  lengths  with 
them,  while  the  latter  acted  on  more  liberal  principles, 
and  were  for  associating  with  all  who  held  the  same  gene- 
ral sentiments,  and  were  in  the  same  distressful  circum- 
stances. It  was  on  this  occasion  that  the  Informatory 
Vindication  w-as  drawn  up.  In  1688,  MrRenwick,  who 
appears  to  have  been  a  pious  worthy  man,  was  seized, 
tried,  and  executed  at  Erlinburgh.  He  died  in  the  avowal 
of  those  doctrines,  respecting  the  authority  of  the  king, 
which  he  had  liitherto  maintained.  He  was  the  last  who 
suffered  publicly  for  the  cause  of  religion.  The  revolu- 
tion put  an  end  to  the  calamities  of  the  Cameronians,  as 
it  put  an  end  to  arbitrary  sway,  and  to  persecution  for 
conscience  sake.  The  Cameronians  still  exist  as  a  dis- 
tinct sect ;  but  they  are  as  inconsiderable  in  numbers,  as 
they  are  decent  and  peaceable  in  their  deportment.  See 
Wodrow's  History  of  the  Sufferings  of  the  Church  of 
Scotland  i  Hind  lei  Loose;  ami  Burnet's  History  of  his 
own  Times,     (t) 

CAMILLUS.     See  Rome. 

CAMOEXS,  Luis  De,  the  epic  poet  of  Portugal, 
was  born  at  Lisbon  in  1517.  His  family  was  of  con- 
siderable note,  and  originally  Spanish.  His  misfortunes 
began  early  in  life.  Iti  his  infancy,  his  father,  Simon 
Vaz  dc  Camoens,  commander  of  a  vessel,  was  ship, 
wrecked  at  Goa,  where,  with  his  life,  the  greater  part 
of  his  fortune  was  lost.  His  mother,  however,  provided 
for  his  education  at  the  university  of  Coimbra ;  where, 
in  spite  of  Voltaire's  rash  assertion,  that  his  youth  was 
spent  in  idleness  and  ignorance,  it  appears  from  his 
works  that  he  must  have  imbibed  the  matter  as  well  as 
the  spirit  of  classical  learning.  When  he  left  tlie 
university,  he  appeared  at  the  court  of  Lisbon,  and 
mixed  in  its  fashionable  intrigues ;  but  his  personal 
beauty,  his  ardour  and  accomplishments,  are  supposed 
to  have  tempted  him  to  amours  above  his  rank,  for  he 
was  banished  from  court ;  and  as  he  has  ascribed,  in  his 
poetry,  the  misfortunes  of  that  period  of  his  life  to  love, 
he  is  conjectured,  like  Ovid,  to  have  cherished  the  pas- 
sion too  ambitiously. 

He  retired  from  court  to  his  mother's  house  at  San- 
tarenc,  where  he  began  his  poem  on  the  discovei^,'  of 
India,  but  quitted  his  retirement  to  join  an  expedition 
which  sailed  from  Portugal  agr.inst  Ceuta.  in  Africa.  In 
a  uaval  engagement  with  the  Moors  in  the  Straits  of 
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Gibraltar,  he  lost  aa  eye,  but  distinguished  his  bravery  the  pestilence  raged  in  the  city,  which  prevented  the  ap- 

so  much  in  this  and  other  actions,  that  he  was  recalled  pearance  of   his   poem    for   t'lree    years.      At  ibst    *he 

to  court.     From  thence  he  was  chaced  once  more  by  the  Lusiad  was  printed  in  1572.     It  is  not  ctrtain  whether 

charact- 1  istic   jealousy   of  his    countrymen,    who    still  he  ever  obtained   a   pension   from   Sebastian,  then  the 

dreaded  poetic  gallantry  amongst  the  court  ladies,  though  sovereign  of  Portugal.     If  he  ever   did,  it   was   but   a 

his  countenance  had  been  so  sadly  marred.  small  one,  and  was  probably  revoked  by  Cardinal  Hcr.ry, 

In  155  3,  he  sailed  to  India,  v.ith  a  resolution  never  to  who  succeeded  Sebastian.     The  latter  prince  was  young 

return,  and  little  foreseeing  the  evils  that  were  to  shake  and  illiterate,  and  more  capable  of  enjoying  the  sports  of 

that  resolution.  the   field  ti;an  tlie  beauties  of  poetry.     But  though  the 

When  he  arrived  in  India,  an  expedition  was  ready  to  story  of  tne  pension  is  doubtful,  and  is  said  to  have  been 

sail  to  avenge  the  King  of  Cochin  on  the  Kingof  Pimenta.  held  on  condition  of  the  poet's  residing  at  court,  an  ex- 

Without  any  rest  on  shore,  he  joined  this  armament,  and  pence  whicii  the  sum  would  not  afford,  it  is  not  more 

in  the  conquest  of  the  Aiagada  islands,  displayed  his  usual  wonderful  that  the  young  king  siiould  be  sensible  of  the 

bravery,  not  forgetting  his  duty  as  a  poet,  to  celebrate  the  honour  bestowed   on  him  by  Camoens  in  his  address  at 

victory.  the  opening  of  the  first,  than  that  a  bigot  like  Cardinal 

In  the  year  following,  he  attended  Manuel  de  Vas-  Henry  should  neglect  the  greatest  genius  of  his  age  and 
concello  in  an  expedition  to  the  Red  Sea.  "  Here,"  country.  Henry  patronized  learning  indeed,  at  least 
says  Faria,*  "  as  Camoens  had  no  use  for  his  sword,  he  what  was  called  learning  by  the  monks  and  friars.  Tney 
employed  his  pen."  Nor  was  his  activity  confined  to  the  transmitted  to  him  all  their  childish  forgeries  ot  in- 
fleet  or  camp.  He  visited  Mount  Felix,  and  the  adja-  scriptions  and  m.iracles.  Tlus  same  Henry  was  the 
cent  inhospitable  regions  of  Africa,  which  he  so  strongly  persecutor  of  George  Buchanan;  the  patron  of  the  In- 
pictures  in  the  Lusiad,  and  in  one  of  his  little  pieces,  quisition,  of  which  he  extended  the  horrors  even  to 
Viiiere  he  laments  the  absence  of  liis  mistress.  When  Goa  in  the  east.  Under  his  weak  and  wicked  hands, 
he  returned  to  Goa,  he  had  tranquillity  to  resume  his  the  kingdom  fell  inta  utter  ruin.  When  we  find 
great  poem,  but  imprudently  he  stept  out  of  the  epic  Camoens  exhorting,  in  his  patriotic  poetry,  young  Se- 
strain  to  indulge  in  satirizing  the  viceroy  Francisco  bastian,  this  priest-king's  predecessor,  to  exclude  the 
Baretto,  by  whom  he  was  banished  to  China.  Even  in  clergy,  by  which  he  meant,  in  the  first  instance.  Car- 
exile,  however,  he  still  found  friends,  and  his  talents  dinal  Henry,  from  state  affairs ;  when  we  look  to  the  man 
made  him   useful.     He   was  appointed    commissary  of  of  genius  neglected  by  this   worthless   sovereign ;   tra- 


the  estates  of  the  defunct  in  the  island  of  Macao,  where 
he  continued  for  several  years,  proceeding  with  his 
Lusiad,  and  acquiring  a  small  fortune.  This  fortune  he 
unhappily  lost  on  his  return  to  Goa,  by  the  permission 
of  a  new  viceroy.  He  was  shipwrecked  in  the  gulf, 
near  the  mouth  of  the  river  Mecon,  saving  only  his 
poems,  which  he  held  in  one  hand,  whilst  he  saved 
himself  with  the  other.  At  last,  reaching  Goa,  he 
found  a  friend  in  the  new  viceroy,  Don  Constantine 
de  Braganza. 
seemed  to  be 


duced  by  his  monkish  contemporaries ;  yet,  in  his  old  - 
age  and  misfortvnies,  lamenting  iess-  for  his  own  fate, 
than  for  the  approaching  ruin  of  his  degenerate  country, 
— Camoens,  with  these  worthy  sentiments,  and  this 
unworthy  destiny,  commands  an  elevated  and  respectful 
sympathy.  It  is  not  merely  the  old  man,  or  even  the 
neglected  man  of  genius  dying  in  an  hospital — it  is  the 
patriot  and  the  patriot  bard — the  hero  and  the  soldiei"— 
the  friend  of  truth,  as  well  as  the  enchanter  of  fiction, 
Still,   however,   the   fate   of   the    poet     ennobling  even  his  death  upon  a  flock-bed,  by  those 

sentiments,  which  deepen,  by  contrast,  the  disgrace  and 
degeneracy  of  his  country.  ''  I  am  ending  (he  says  in 
one  of  his  letters)  the  course  of  my  life — the  world  will 
witness  how  I  have  loved  my  country."  By  some,  it  is 
said,  he  died   in  an  alms-house.     It   appears,   however, 


'  Marking  each  change  of  place  with  change  of  woe."f 


A  new  governor  succeeded  Constantine,  who  suf- 
fered Camoens  to  be  thrown  into  a  common  prison,  on  a  that  he  had  not  even  the  certaiiity  of  subsistence  which 
'hargc  of  inisconduct  in  the  commissariat  of  Macao,  those  houses  provided.  He  had  a  black  servant  who  had 
He  fully  acquitted  himself  at  a  "ublic  trial,  but  was  grown  old  with  him,  and  who  had  long  experienced  his 
detained  in  confinement  by  his  creditors  till  the  gentle-  master's  humanity.  This  grateful  Indian,  a  native  of 
men  of  Goa  set  him  at  liberty.  He  now  resumed  the  Java,  who,  according  to  some  writers,  had  saved  his  luas- 
profession  of  arms,  and  attended  Don  Pedro  Baretto,  who  tcr's  life  in  the  unhappy  shipwreck,  where  he  lost  all 
went  as  governor  to  the  distant  and  barbarous  settlement  his  effects— this  Indian,  grown  old  and  white  haired  in 


of  Sofala,  A  ship  bound  homeward  having  touched  at 
this  place,  Camoens  determined  to  return  in  her  to 
Europe.  He  was  detained  for  a  while  by  the  governor, 
on  a  mean  charge  for  the  hospitality  he  had  received  at 
his  table.  Two  friends  of  the  poet  paid  the  pitiful 
demand ;  and  thus,  says  Faria,  Camoens  and  the  honour 
•f  Baretto  were  sold  together.  \ 

He  returned  to  Lisbon  after  an  absence  of  sixteen 
years,  unfortunate  even  in  the  time  of  his  arrival,  when 


his  service,  begged  in  the  streets  of  Lisbon  for  the  only- 
man  in  Portugal  on  whom  God  had  bestowed  those 
talents  which  have  a  tendency  to  erect  the  spirit  of  a 
downward  ago.  He  died  in  the  year  1579,  in  his  62d 
year. 

While  Trissino,  says  Voltaire,  was  clearing  away  the 
rubbish  in  Italy  which  barbarity  and  ignorance  had  heap- 
ed up  for  ten  centuries  in  the  way  of  the  arts  and  sciences, 
Camoens,  in  Portugal,  steered  a  new  course,  and  acquir- 


•  Quoted  by  Micklc. 

I  Falconer  a  Shipwreck. 

\  If  we  could  faticy  a  man  to  start  from  the  grave  to  deny  an  act  of  meanness,  the  disgrace  of  this  meanness  might  awaken  Barett*. 
Let  us  hope,  in  charity,  what  is  sci-raingly  hinted  at  by  the  biographers  of  Camoens,  that  the  Governor  ofSofala  only  used  this  preu  xt 
of  debt,  as  the  means  of  keeping  Camcons  to  bean  entertaining  companion  in  a  desert  station.  If  lliis  creditor  of  the  poet  could  have 
/orcseen  the  look  of  contempt  on  every  human  brow  that  was  to  read,  tlirougli  succeeding  ages,  this  story  of  his  demand,  can  we  be* 
iieve  that,  ftUowiog  bim  to  be  the  veriest  wretch,  ^e  would  have  Uken,  as  board  wages  for  Uis  guest,  all  the  gold  of  the  Indies  i 
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ed  a  reputation  which  lasts  still  among  his  countrymen, 
who  pay  as  niiicii  rcs])ccl  to  his  memory  as  the  English 
to  Milton.  Tiiis  criticism,  though  true  as  it  respects 
Camoens,  is  quite  French  with  regard  to  Trissino. 
Ariosto  did  a  tiio\isand  linics  more  to  restore  poetry  in 
Europe  than  Trissino,  who  wrote  a  iicavy  |)oeni  in  strict 
imitation  of  tlie  ancients,  intended  as  an  antidote  to  llie 
magic  wonders  ot"  the  hard  of  Reggio.  But  it  did  not 
succeed  ;  and  Tasso,  wlio  made  tlie  ancients  more  ex- 
pressly his  models,  was  still  obliged  to  adhere  to  the 
s/ieciosa  miracula  of  the  fabulous  school. 

The  able  translator  of  the  Lusiad,  Julius  Micklc,  has 
indignantly  spurned  at  the  charge  of  incongruous  ma- 
chinery which  Voltaire  brought  against  the  Lusiad. 
Voltaire,  as  an  instance  of  this,  quotes  the  passage  where 
Gama,  in  a  storm,  addresses  himself  to  Christ,  and 
where  Vacuus  comes  to  his  relief.  "  There  is  no  such 
passage,"  answers  Mickle,  "  in  the  Lusiad.  Gama,  in 
a  tempest,  prays  to  the  Holy  Power,  to  whom  nothing  is 
impossible — the  Sovereign  of  earth,  sea,  and  land,  w  ho 
led  Israel  ihroiigli  the  waves  ;  who  delivered  Paul,  and 
who  protected  the  children  of  the  second  father  of  tlie 
world  from  the  deluge  :  but  Christ  is  not  once  mentioned 
in  the  whole  passage."*  Hacrlius  and  the  \'irgin  Marv, 
adds  the  frenchman,  are  very  naturally  found  together. 
If  words  have  meaning,  answers  Mickle,  this  informs 
the  reader  that  they  are  found  together  in  the  Lusiad  ; 
yet  the  truth  is,  in  the  whole  poem  there  is  no  such  per- 
sonage as  the  Virgin  Mavy. 

It  is  true  that  Micklc  has  exposed  several  glaring  in- 
stances of  ignorance  and  misrepresentation  in  Voltaire's 
critique  ;  his  melition  of  Emanuel  II.  of  Portugal,  for 
instance,  and  his  notion  of  the  poet  having  actually  sailed 
with  the  discoverer  of  the  passage  to  India.  It  is  true, 
also,  that  whenever  a  good  joke  was  in  view,  especially 
if  the  Virgui  Mary  could  be  included,  our  French  philo- 
sopher was  generally  seized  with  a  shortness  of  truth. 
But  if  we  look  to  Mickle's  vindication  of  the  Portuguese 
poet's  machinery,  it  is  not  satisfactory.  Gama  prays  to 
the  Sovereign  of  Earth  and  Heaven,  who  delivered  Paul 
and  the  children  of  Israel.  It  is  needless  to  tell  us  that 
this  is  the  Jupiter  Optimus  Maximus— the  Great  Philo- 
stohical  Jove,  "  adored  by  saint,  by  savage,  and  by  sage." 
It  is  t.lie  living  and  true  Deity  of  the  Bible;  and  being 
such,  Venus  (though  we  should  call  her  the  celestial 
Venus,  anC-the  great  principle  of  love)  has  nothing  to  do 
where  such  a  sacred  name  is  implored.  The  criticism 
of  Voltaire  still  lo.mains  unanswered  :  that  the  hero  and 
the  object  of  the  interprize  being  Christian,  Heathen 
deities  are  improper.;  introduced.  H;<:  "•"nslator  con- 
tends,  that  whatever  may  be  said  against  the  ancient  ma- 
chinery in  a  modern  poem,  candour  must  confess  that 
the  allegory  of  Camoens,  which  arms  the  genius  of 
Mahommedanism  against  the  expedition  of  his  heroes,  is 
both  sublime  and  most  happily  interesting.  The  genius 
of  Mahommedanism,  we  cannot  but  remark,  had  no  mo- 
tive to  oppose  the  success  of  Gama  and  his  followers,  un- 


less it  was  to  opj)obc  the  |)rogitss  of  Christianity. t  Had 
the  political  genius  of  Asia  been  alarmed  and  brought 
into  action,  the  poet  might  have  supposed  his  readers 
to  forget  the  leligion  of  Europe  ;  but  when  the  rcligioui 
genius  of  Asia  is  brought  forward  as  an  agent  in  the 
poem,  it  is  needless  to  excuse  Camoens,  by  alleging,  tl)at 
Christ  is  not  mentioned  ;  the  Christian  religion  is  irre- 
sistibly brought  to  our  recollection  ;  our  hop(ts  are  awa- 
kened for  the  success — our  fears  for  the  misfortunes  of 
its  cause.  How  much  more  consistent  is  the  machinery 
of  Tasso,  who  leads  our  imagination  to  blend  the  inter- 
ests of  witchcraft,  Paganism,  Mahommedanism,  and 
hell  itself,  in  one  common  view,  as  opposed  to  the  cause 
of  Christianity.  This  is  a  great  and  consistent  machiner)-, 
linely  copied  by  Milton,  who  identifies  the  Pagan  deities, 
and  the  infernal  cherubs  and  seraphs,  and  thus  clothes 
himself  in  the  spoils  of  superstition.  On  tire  whole,  the 
defence  of  Camoens  for  his  Venus,  Mais,  Neptune,  and 
Jupiter,  though  ingeniously  jilcadcd  by  Mickle,  is  not 
made  out.  It  is  a  maxim  in  law,  that  the  ivscUntia  Icgk 
is  not  an  apology  for  delin(|uency  ;  and  all  that  can  be  said 
for  Camoens  is,  that  he  knew  not  the  law  of  consistency. 

Another  objection  to  the  Lusiad,  very  generally  ad- 
duced, is  the  baldness  and  want  of  elevation  of  the  style. 
This  Mickle  has  strenuously  denied,  and  insists,  that  an 
uniform  simplicity  and  manly  diction  characterises  the 
Portuguese  epic.  This  question  we  ought  to  leave  Por- 
tuguese scholars  to  decide  ;  observing,  at  the  same  time, 
that  the  translator's  ornamental  diction  is  not  a  proof  of 
such  a  fault  in  the  original.  English  poetry  was  in  a  high 
state  of  artificial  efflorescence  when  Mickle  wrote,  and 
he  might  find  or  deem  it  impossible  to  arrest  the  public 
attention  by  a  faithful  adherence  to  the  primitive  simpli- 
city of  his  author.  Mickle  has  also  added  considerably 
to  the  outlines  of  the  very  stoiy  of  the  poem.  In  so  do- 
ing, he  has  been  generally  commended  by  the  best  judges. 
This  we  think  a  more  conclusive  circumstance  against 
Camoens.  The  colour  of  a  poem  may  require  heighten- 
ing in  passing  from  a  simpler  to  a  more  refined  language ; 
but  the  form  and  substance  of  a  story  we  should  suspect 
to  be  defective,  which  needs  addition  to  make  it  interest- 
ing in  any  transmission. 

Paradoxical  as  it  may  seem,  it  has  been  said,  perhaps 
with  more  truth  of  the  Lusiad  than  of  any  other  epic, 
that  its  defects  prove  its  beauties,  since  the  attractions  of 
the  poem  have  prevailed  to  render  it  popular  in  spite  of 
those  defects.  The  Lusiad  abounds  \yith  oictiir'^-  "' 
manners,  from  tl-'.'  -r.  tnc  highest  chivalo'  to  those  oi 
the  rudest,  "i.erccst,  and  most  simple  barbarism.  1  he 
-■,c..o.oiers  are  sUongly  sketched;  the  heroism  of  Gama 
and  of  his  friend  Monzaida  (the  Achates  of  the  Lusiad> 
are  nobly  contrasted  with  the  base,  selfish,  and  perfidious 
portraits  of  the  Zamorim  and  the  Moors.  To  the  man- 
ners of  the  piece,  the  novelty  of  fire-arms  is  also  added; 
and  this  artificial  trait  in  the  modern  materialsof  a  battle, 
is  introduced  with  a  most  dignified  and  de.\terous  sim- 
plicitv.     The  island  of  Venus  of  Camoens  furnished  to 


•  The  Messiiih,  however,  and  the  Catholic  faith,  are  abundantly  menlioned  tlirouphnnt  the  Lusiad. 

j  Mickle  justifies  tliis  alloporical  machinery  bv  the  Heniiade  ;  but  this  against  ^"oUairc  is  merely  an  argumfntum  ad  /lominrm. 
Allegoi-v  under  any  form,  but  most  of  all  under  Pagan  names,  is  unfitted  to  support  a  modern  epic  poem.  It  is  in  vain  liial  Boaca'i 
tcUs  us — 

Cbaque  vertu  devient  une  divinite; 

Miiiei-ve  est  la  Prudence,  et  Venus  la  Bcautc. 

Ce  n'est  plus  la  vapeur  qui  produit  le  tonnerrc 

C'est  .lupiter  arme  pour  effraver  la  terre. 

Vn  or.ipe  terriblt-  aux  jeux  des  maielots, 

C'est  Neptune,  en  courroux,  qui  gourmande  les  flots. 

L'Art  FoETKitE,  Chant  3me. 
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Tasso  the  prototype  of  his  enchanted  forest,  as  the  gar- 
den of  Armida  furnished  our  Spenser  with  his  bower  of 
bliss.  In  this  part  of  his  poem  he  is  alike  rich  and  ori- 
ginal. The  apparition  which,  in  the  night,  hovers  athwart 
the  fleet  near  the  Cape  of  Good  Hope,  is  one  of  the 
grandest  of  poetical  fictions,  and  the  invention  is  com- 
pletely his  own.     We  subjoin  the  translation  : 

"  Rising  througli  the  d.iiken'J  air, 

Appall'd,  we  saw  a  hideous  jjliantom  glare  ; 

High  and  enormous  o'er  the  flood  lie  lower'd, 

And  'thwart  our  way  wUli  sullen  asjiect  lower'd. 

An  earthy  paleness  o'er  his  cliet-ks  was  spread  ; 

Erect  uprose  liis  liaii's  of  willier'd  red. 

Writhing  to  speak,  liis  sable  lips  disclose, 

Sharp  and  disjoin'd,  his  gnashing  teeth's  blue  rows  ; 

His  haggard  beard  How'd  quivering  on  the  wind  ; 

Revenge  and  horror  in  his  mien  combin'd. 

His  clouded  brow,  by  withering  light'nings  scar'd. 

The  inward  anguish  of  his  soul  declai-'d. 

His  red  eyes  glowing  from  tlieir  dusky  caves. 

Shot  livid  fires  : — f.ir  echoing  o'er  the  waves 

His  voice  resounded  ;  as  the  cavern'd  shore 

With  hollow  groan  repeats  the  tempest's  roar." 


(' 


CAMP.     See  Castrametation. 

CAMPAGXA  Di  Roma,  fonnerly  Campania,  is  a 
province  of  Italy,  which  comprehends  the  greater  part 
of  ancient  Latiuni.  It  is  bounded  on  the  north  by  Sabina; 
on  the  east  and  south  east  by  Abruzzo  Ultra,  and  La- 
voro  ;  on  the  soutli  west  by  the  Mediterranean  ;  and  on 
the  north  west  by  the  Patiiinony  of  St  Peter. 

The  Campagna  di  Roma,  which  is  about  45  miles 
broad  in  almost  every  direction,  is,  as  its  name  denotes, 
a  flat  and  level  district,  interspersed  with  but  few  eleva- 
tions. In  approaching  Rome  from  the  nortli,  the  sky-line 
towards  the  south  and  south-west  has  tlie  appearance  of 
one  uninterrupted  level,  except  where  the  dome  of  St 
Peter's  rises  majestically  above  the  horizon,  and  indi- 
cates, at  the  distance  of  many  miles,  the  positiorf  of 
Rome.  The  soil  of  the  Campagna  is  wholly  volcanic, 
and  seems  to  be  composed  chiefly  of  the  detritus  of  pu- 
mice-stone. It  is  generally  dry,  but  wherevcr'thcre  is 
moisture,  the  vegetation  is  very  luxuriant. 

The  elevations  of  the  Campagna,  to  the  south  of  the 
Tiber,  have  commonly  the  form  of  great  waves,  whose 
summits  are  very  distant  from  each  other,  and  the  inter- 
vals between  these  elevations  are  valleys  which  drain  to 
; ''e  •iri!^.  v^-..'.r  n^  ^n~,  ".id  form  the  richest  meadows. 
These  elevations  are  all  vc4canic».'.'  -•-•  :>-.e  a  nucleus  of 
hard  stone,  called  fiefierino,  or  tiiffa'i'f>)i^^\  n.npears  to 
be  only  the  volcanic  matter  in  a  state  of  higher  inclurauun. 
These  hills  are  pierced  in  every  direction  by  caverns  ; 
and  M.  IJonstetten,  who  examined  this  part  of  Italy  with 
the  greatest  care,  affirms,  that  he  never  could  find  a  rock 
without  numerous  excavations.  Many  of  them,  which 
were  inhabited  by  robbers,  have  been  shut  u|)  by  the 
police,  and  others  have  been  concealed  by  the  falling  of 
the  earth.  These  caverns,  in  which  no  marks  of  fusion 
appear,  arc  almost  always  round,  though  they  sometimes 
pass  through  rocks  in  a  cyhndrical  form.  Some  of  them 
in  thencighbourliood  of  the  famous  brook  of  Cremcra, 
are  of  a  singular  structure.  Beds  of  small  calcareous 
stones  are  found  in  the  volcanic  matter  ;  and  all  the  hills 
in  the  neighbourhood  are  pierced  with  caves  of  a  simi- 
lar structure,  which  have  been  used  as  prisons  or  tombs. 
Bonstettcn  endeavours  to  explain  these  ai)pearai;ces,  by 
supposing  that  the  whole  of  Luliuni  was  formerly  a  gulf 
of  the  sea,  which  extended  to  the  base  of  the  mountains 


of  Sabina,  and  that  the  pebbles  were  stratified  at  the 
time  when  the  submarine  volcanoes  were  in  action. 
"  Toutes  ces  cavernes  prouvent  que  les  eaux  qui  ont 
stratifie  ces  galets  ont  fait  leurouvrage  dans  le  tems  des 
volcans,  qui  melant  leur  ejections  parmi  les  depots  des 
fleuves,  ont  enfin  fait  sortir  de  la  mei  \e  sol  de  cettc 
Rome,  destiree  comme  les  volcans  dont  eile  est  issue,  a 
devenir  le  foyer  d'autrcs  bouleversemens." 

The  highest  eminence  in  the  Campagna  is  Monte  Al- 
bano,  now  Monte  Cavo,  which  is  about  six  leagues  from 
Rome,  and  rises  about  2920  feet  above  the  level  of  the 
sea.  It  is  united  at  its  base,  on  one  side,  to  the  Algidus 
of  the  ancients  ;  and  on  the  other,  to  Monte  Velletri, 
and  forms  an  immense  insulated  mass,  situated  on  an  ex- 
tensive plain,  and  almost  at  an  equal  distance  from  the 
sea  and  the  calcareous  mountains  of.  Sabina.  A  chain  of 
hills  surrounds  the  base  of  Monte  Cavo  ;  and  on  the  tops 
of  those  which  encircle  the  northern  side  of  its  base,  are 
placed  the  villages  of  Compiti,  Colonna,  Monte,  Porcia, 
Frascati,  Rocca-di-Papa,  Marino,  Castel  Gandolfo,  Al- 
bano,  Larriccia,  Gensano,  andCittaLavigna.  This  moun- 
tain is  composed  of  volcanic  ejections,  and  the  Rocca-di- 
Papa  consists  of  tufi'a. 

RIount  Soracte,  which  is  about  eight  leagues  north- 
east of  Rome,  is  completely  insulated,  and  rises  to  the 
heigiit  of  about  2 1 19  feet. 

The  next  principal  eminence  in  the  Campagna,  is  the 
Villa  Millini,  which  is  piacedon  the  summit  of  Monte 
Mario,  about  half  a  league  tc  the  norir.  east  of  Rome. 
Its  height,  above  the  level  of  the  sea,  is  440  feet,  and  as 
it  occupies  the  centre  of  the  great  plain,  it  commands  a 
most  extensive  view  of  the  Campagna.  The  rock  of 
which  it  consists,  is  filled  with  shells,  but  is  slightly  in- 
durated, and  the  base  of  the  hill  rests  on  the  volcanic 
matter  which  surrounds  it.  Bonstctten  supposes  that 
Mount  Albano  and  Soracte  have  both  a  calcareous 
nucleus  below  the  volcanic  matter,  and  that  the  whole 
base  of  the  Campagna  is  likewise  calcareous.  As  a  proof 
of  this,  he  mentions  that  in  the  Grotto  del  Mondo,  at 
Tivoli,  large  calcareous  stones  are  found  embedded  in 
the  volcanic  ejections  which  form  the  vault  of  the  ca- 
verns. The  great  plain  of  Rome  is  completely  free  of 
stones,  and  those  which  do  occur  are  eitlicr  brought  \hiP' 
by  the  hand  of  man,  or  detached  from  some  neip-.^^  ■ 
ing  volcanic  rock.  The  streets  of  Rome,  andirf^  'an- 
cient roads,  are  paved  with  hard  lava  ;  and'*''  ^  orily'on 
the  side  of  Palestrina,  the  ancient  Pren<it-,  that  calca- 
reous stones  appear  in  the  volcanic  so*" 

The  volcanic  ejections  seem  to  >>tve  had  their  princi- 
,-t1  d;."r.<-*Lr>i.it  ■.  -.  .i"tli  tn  f-uth,  since  Monte  Cavo,  the 
hignest  elevation,  is  entu'cly  enveloped,  while  the  Villa 
Millini  is  scarcely  covered  ;  and  on  the  calcareous  hills 
to  the  cast  the  volcanic  soil  terminates  at  the  height  of 
30  or  40  toises  above  the  plain. 

A  ridge  of  hills  raised  about  300  or  400  feet  above 
the  level  of  the  sea,  stretch  in  a  direction  parallel  to  the 
coast,  from  the  Tiber  to  Torre  St  Lorenzo,  beyond  Ar- 
dea.  The  tongue  of  land  which  lies  between  this  range 
and  the  sea  is  entirely  formed  by  the  alluvion  of  the  Ti- 
ber and  of  the  sea,  which  throws  back  upon  the  land  the 
sand  which  is  carried  down  by  the  river.  The  whole  of 
the  country,  wdiich  was  the  ancient  Laurentum,  is  ex- 
tremely fertile,  and  the  climate  very  temperate. 

Though  different  travellers  ha\e  pointed  out  craters 
in  various  parts  of  the  Campagna,  yet  there  appear  lo 
be  only  three  which  are  characterised  with  sulTicient 
distinctness.     The  first  of  these  is  the  famous  lake  Re- 
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fjillus,  which  is  ahoiit  a  qiiurltT  ofa  league  in  dianiclcr. 
It  is  placed  ul  ihc  holtoiii  of  an  inverted  cone  of  liard 
black  lava,  IVoni  tbrly  U>  sixty  i'cet  liigh,  which  lonns 
hare  and  rnj;)jcd  rcu^ks,  and  is  entirely  (jpfn  on  the  side 
of  the  road  whcic  the  lake  is  level  with  l.ic  plain.  Tiiis 
crater  is  not  like  those  of  Alljai.o  and  Ninii,  covered 
with  volcanic  ej(;ctioim  which  take  away  from  it  the  I'c- 
gular  form  of  an  inverted  cone;  but  the  lava  is  almost 
completely  uncovered  in  its  upjier  part. 

Tlie  two  other  craters  of  Alhanoand  Nemi  are  aliont 
four  or  five  hundred  feet  hi'^iier  tlian  that  of  lake  Rc- 
gillus.  They  are  covered  with  volcanic  ejections  seve- 
ral hundred  feet  in  heis^ht,  which  prolong  the  cone  from 
the  liard  lava  which  forms  the  basins  of  the  lakes,  'i'hcse 
two  craters  are  of  a  very  regular  conical  form,  and  so 
extremely  high  that  it  rc(|uires  half  an  hour  to  ascend 
from  the  lake  to  the  top  of  the  higher  cone.  The  fa- 
mous emissary  made  at  the  siege  of  Vtii,  is  cut  pre- 
cisely between  the  volcanic  ejections,  which  are  easily 
pierced,  and  t!ie  hard  lava  which  now  contains  the  re- 
maining waters  of  the  lake.  ^Vllen  the  lake  occupied 
the  higher  part  of  its  extensive  basin,  tiie  inmiense  mass 
of  waters  which  it  contained  were  in  danger  of  over- 
whelming the  rich  plaiiis  below.  The  wcaltiiy  citizens 
of  Ron\e,  alarmed  for  the  destruction  of  their  fields,  are 
said  to  have  made  use  of  the  siege  of  Veii  as  a  pretext 
for  employing  the  people,  or  a  part  of  the  army,  to  cut 
the  emissary,  by  which  the  su])erabundant  water  was  dis- 
charged.* The  crater  of  Nemi  is  a  very  little  smaller 
than  that  of  Alb;u'.o,  but  is  c<|ually  regular  and  pictu- 
resque. Its  cone  docs  not  appear  to  have  been  at  any 
time  entirely  filled  with  the  water  of  the  lake.  The  lava 
in  the  Campagna  is  every  where  of  an  uniform  hardness 
and  appearance  ;  and  wherever  it  appears,  it  is  covered 
with  volcanic  ejections. 

There  aic  numerous  sulphureous  springs  in  the  Cam- 
pagna, but  the  most  abunilant  of  these  is  between  Tivoli 
and  Rome,  where  the  water  comes  out  of  the  ground 
almost  boiling  hot,  and  forms  the  lake  of  Solfatara. 
The  reeds  and  other  vegetables  are  so  incrusted  with 
calcareous  depositions,  that  they  have  the  appearance  of 
stone,  aud  islands  of  a  considerable  size,  which  arc  form- 
d  by  them,  float  about  the  lake,  and  are  capable  of  car- 
•  several  people  at  a  time.  The  stream  issuing 
in  's  lake  has  the  same  property,  and  continues  to 

siuoke  '  it  joins  the  Anioor  the  Teverone.  The  Anio 
possesses  .  .'milar  property  of  forming  calcareous  de- 
positions of  eve  y  shade,  from  llie  brilliant  crystallisa- 
tions, which  arc  called  confetti  di  Tivoli,  to  the  darker 
concretions,  which  have  incrusted  p  /'^'■/•st  very  near 
Rome.  Near  Subiaco  the  mmutest  insects,  and  the 
leaves  of  the  vine,  are  distinctly  seen  in  these  incrusta- 
tions. After  the  Anio  has  passed  the  fine  cascades  of 
Tivoli,  it  foinis,  by  (iepositions  ui  the  great  plain,  those 
immense  beds  oi  travtrtino,  of  which  St  Pi-.ter's,  a  part 
of  the  Colliscinu,  and  all  the  other  public  edifices  i:; 
Rome  are  built.  There  are  likewise  several  springs 
of  acidulous  water  without  any  sulphur,  as  at  Aqua  Ace- 
tosa. 

The  Campagna  contains  112,909  rubbias  (a  rubbia  of 
land  contains  4866  stjuare  toises)  or  940  square  miles, 
of  71-  to  a  degree.  About  two  fifths  of  this  land  belongs 
to  the  church,  and  the  other  three  fifths  to  about  a  hun- 
dred lay  proprietors.     The  farms  arc  held  by  leases  of 


nine  years,  and  also  by  perpetual  leases  ;  but  the  last  of 
these  leases  is  abrogated,  if  the  fanner  neglects  for  two 
years  to  pay  his  rent.     The  general  jirice  of  a  rubbia  of 
good  land  is  about   twenty  piastres,  and  the  expense  of 
cultivating  it  amounts  to  about  forty  piastres. 

I'ianlrcB. 
Six   labourers,  estimated  at  -  -  -  14 

A  rubbiaf  and  half  of  seed  ...  12 

Manure       .......  5   50 

l{eaj>iiig,  carting,  and  thrashing         -         -  8  50 


Total  cxpencc 


40 


Ilefore  the  revolution,  a  rubbia  of  corn  was  sold  at 
six  or  eight  piastres;  but  in  the  year  1802,  the  ])rice 
varied  from  22  to  30  jjiastrrs. 

The  ground  is  sown  every  third  year.  During  the 
first  year  it  lies  in  fallow.  It  is  lalwnrcd  the  second 
year,  and  the  third  year  it  produces  a  crop.  The  soil  is 
wrought  six  times;  the  first  operation  is  called  ru/iitura; 
the  second,  which  ought  to  be  a  foot  and  a  half  deep,  is 
called  recc/;irf//Hra;  the  thii'd,  rr/i'?jiVi/ra;  the  fourth,  n>j- 
quartatura  ;  the  f\[x\:,  rifrrscatura;  and  the  sixth,  iirma- 
tura.  I'rom  the  great  (juaniily  of  rain  which  falls,  par- 
ticidarly  in  tlie  southern  part  of  the  Campagna,  and 
from  the  rapidity  with  which  it  descends,  the  greatest 
care  is  taken  to  carry  it  ofl"  the  fields.  In  every  field 
there  are  three  kinds  of  ditches,  viz.  small  parallel 
ditches  called  lire  by  the  ancients,  and  placed  at  the  dis- 
tance of  three  feel.  These  arc  traversed  by  wide  ditches, 
placed  at  a  greater  distance,  and  large  canals,  called 
collie/ui<E,  carry  ofl'  from  these  the  superfluous  water. 

Excellent  fruit,  vegetables,  and  almost  every  species 
of  grain  are  produced  in  the  Campagna.  Extensive 
))lantations  of  Turkish  wheat  grow  in  the  lower  grounds, 
it  rises  to  a  considerable  height,  and  is  used  for  various 
purposes.  The  stalks  of  it  form  canes  for  the  support 
of  the  vines,  and  are  also  used  in  the  construction  of 
cottages  ;  the  leaf  is  employed  for  thatching  them,  and 
likewise  for  rnattrasses,  and  the  flour  composes  various 
dishes,  which  are  eaten  by  all  ranks,  and  arc  regarded  as 
particularly  wholcsoine  and  nutritive. 

The  large  reed,  (the  arundo  donax),  which  rises  to 
the  height  of  twenty  feet,  is  cultivated  with  great  ad- 
vantage. Oxen  and  asses  feed  upon  the  leaves  of  it: 
It  forms  an  admirable  support  to  the  vines  in  a  country 
not  n^psh   exposed  to  violent  winds,  and  after  h'.v' 

served  uiis  pe '♦  is  sti.i  uselul  foruurning.     That 

part  of  agrivvnivi.  .nich  relates  to  the  breeding  of  cat- 
tle is  completely  neglected  in  the  Campagna.  M.  Bon- 
slcttcn  observes,  that  at  Torre-Patcrno,  within  seven 
leagues  of  Rome,  he  saw  a  herd  of  several  hundred 
cows,  whicii  the  farmer  would  not  take  the  trouble  of 
milking,  though  milk  is  ?.s  dear  at  Rome  as  in  any  of 
th.e  other  large  cities  of  Europe.  The  great  defect, 
however,  in  the  agricultural  operations  of  this  and  other 
parts  of  Italy,  arises  fiom  the  total  want  of  judgment 
which  is  displavcd  in  the  application  of  the  soil.  V'ine- 
yards  are  planted  in  the  most  fertile  and  best  watered 
land,  which  is  particularly  fitted  for  the  growth  of  com. 
Corn  is  sown  in  land  which  is  particularly  adapted  for 
the  vine  ;  and  wood  is  planted  in  the  finest  meadows, 
while  the  ground  fit  for  wood  is  not  used  at  all.  "  J'ai 
vu  des  champs,"  says  Bonstetten,  '•  cscarpes  ct  pierrcuK 


•  This  work  w.is  executed  in  the  year  of  Rome  358. 

I  A  rubbia  of  corn  weighs  640  pounds  French  of  12  ounces. 
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cultives  en  ble,  qui  rendent  a  peine  deux  pour  un,  taiidis 
que  la  vigiie  etoit  p'.acee  dans  le  teri-ain  Ic  plus  gras  at 
le  mieux  arrose,  et  que  le  tiers  du  betail  avoit  peri  dc 
laim  faute  de  foin  pour  le  nourrir  pendant  quinze  jours 
de  neige."  , 

On  the  day  of  St  Lawrence,  (the  10th  of  August,) 
when  the  harvest  is  completed,  and  when  the  heat  is 
generally  greater  than  in  any  other  season  of  the  year, 
the  inhabitants  begin  to  burn  the  stubble,  the  ashes  of 
which  is  almost  the  only  manure  which  is  employed. 
As  the  crops  of  grain  grow  to  a  considerable  lieight, 
the  reaper  never  stoops,  but  takes  oft'  the  head  and  about 
a  foot  and  a  half  of  the  stalk,  and  thus  leaves  the  stubble 
about  f\vo  or  three  feet  long.  After  the  conflagration  is 
over,  numbers  of  snakes,  of  a  large  size,  are  scorched 
to  death,  and-  others  arc  choked,  in  attempting  to  cross 
the  dusty  roads,  in  order  to  escape  from  the  fire.  The 
smoke  from  the  burning  straw  is  extremely  offensive  to 
the  traveller;  and  it  not  unfrequently  happens,  thai  the 
hedges  or  forests  are  burnt  down  by  the  Hames. 

The  very  small  nimiber  of  farm  houses  which  exist 
in  the  Campagna,  are  miserable  dwellings,  built  as  ap- 
pendages to  old  lowers  or  temples,  and  are  constructed 
out  of  the  fragments  of  these  ancient  edifices.  The  in- 
habitants of  these  wretched  hovels  are  compelled  to  de- 
sert them  m  the  middle  of  summer,  when  fevers  and 
agues  prevail  in  the  country ;  and  they  sleep  either  at 
Rome  under  the  porticoes  of  the  palaces  and  public 
buildings,  or  in  the  towns  which  are  nearest  to  their 
farms.  If  they  remain  too  long  in  the  country,  they  are 
seized  with  the  diseases  which  we  have  mentioned ;  and 
in  the  month  of  July,  August,  and  September,  the  great 
proportion  of  patients  in  the  Roman  hospitals  are  the 
peasants  from  tlie  surroimding  coimtry. 

It  appears  from  the  testimony  of  Strabo,  Pliny,  Varro, 
and  other  ancient  authors,  that  the  air  of  the  Campagna 
was  formerly  very  salubrious  except  in  a  few  places  near 
the  sea,  where  the  soil  was  marshy.  The  unwhole- 
someness  of  the  climate  is  said  to  have  commenced  about 
the  sixth  century,  and  to  have  arisen  from  the  over- 
flowing-of  the  Tiber,  in  consequence  of  the  accumulated 
rains  by '.which  it  was  raised  above  its  former  bed.  It 
does  not  appear,  however,  from  the  best  observations, 
that  the  bad  air  (catiiva  aria)  of  the  Campagna  is  owing 
to  the  stagnant  water  arising  from  the  inundati,ons%)f 
the  Tiber,  for  it  is  chiefly  in  spring,  in  the  tiiiutpfethe 
greatest  drought,  and  in  the  months  of  August  aM  Sep- 
tember, long  after  the  inundations  of  winter,  that  the 
bad  air  prevails.  ■  When  the  first  rains  of  autumn  suc- 
ceed to  the  great  droughts,  the  bad  air  completely  dis- 
appears. On  the  Rocca  di  Papa,  and  on  one  side  of  the 
plain  of  Tivoli,  the  bad  air  is  never  experienced  ;  but  at 
different  heights  below  this  line,  it  seems  to  be  c(|Ually 
prevalent.  In  irrs,  the  heights  of  Trinita  del  Monte 
were  reckoned  out  of  the  reach  of  the  bad  air,  but  in  1 802 
tJKywcre  completely  under  its  influence. 

Tlie  Pontine  marshes  which  lie  at  tlic  southern  houn- 
daiy  of  tlic  Campagna  are  so  extremely  insahilirious, 
that  it  is  dangerous  even  to  travel  through  them  in  sum- 
mcrand  autumn.  Various  atlemiits  Iravc  been  made  by 
the  popes  to  drain  this  unwholesome  tract.  "  Pope 
Pius.  VI.  at  a  great  expencc,"  says  an  anonymous  au- 
thor, "  converted  a  very  considerable  jiarl  of  these  per- 
nicious marshes  into  pasturage,  corn  fields,  and  rice 
plantations.  lie  made  a  canal  20  miles  in  length,  which 
conveys  the  once  stagnant  waters  into  the  sea ;  and  he 
intersected  it  with  many  lesser  channels,  whicli  direct 


them  so  as  to  fertilize  the  fields,  which  they  once  ren- 
dered viseless  and  pestilential."  It  appears,  however, 
from  the  observations  of  M.  Bonstetten,  that  the  insa- 
lubrity of  the  air  has  rather  increased  than  diminished 
since  this  partial  draining  was  completed. 

The  south-east  and  south-west  winds,  the  scirccco  and 
liheccio,  are  extremely  oppressive  and  insalubrious, 
thotigh  in  winter  the  former  contributes  much  to  the 
mildness  of  tne  climate.  The  tramontano,  or  north  wind, 
is  deiiglitful  in  spring  and  autumn,  but  in  winter  it  oc- 
casions severe  cold.  The  /lonente,  or  west  wind,  still  re- 
tains the  character  of  the  zephyrs,  and  the  Favonian 
breezes  of  the  ancients. 

The  wind  commonly  blows  from  the  east  in  the  morn- 
ing; declining  sometimes  to  the  north,  it  becomes  north- 
east, and  at  other  times,  turning  to  the  south  it  settles 
in  scirocco.  It  is  generally  south,  however,  at  noon, 
and  then  declines  to  the  east  or  west,  but  most  fre- 
C]uently  to  the  latter,  and  often  becomes  due  west,  which 
continues  all  the  evening  and  part  of  the  night.  This 
and  the  northerly  winds  are  generally  accompanied  with 
a  considerable  dew.  The  south  wind,  which  prevails 
at  noon,  particularly  in  siuiimer,  is  a  sea  breeze,  and 
renders  temperate  the  meridian  heat  of  the  sun.  It  ap- 
pears from  a  meteorological  table  kept  at  Rome  in 
March,  April,  and  May  1 803,  that  die  average  height  of 
the  thermometer  exposed  to  the  north  in  March  was 
60°  Fahrenheit,  in  April  70°,  and  in  May  68°.  The  mi- 
7iimum  height  during  these  three  months  was  52",  and 
the  maximum  75°. 

We  have  no  information  respecting  the  trade  and 
manufactures  of  the  Campagna,  which  must  be  very 
limited.  Sulphur  is  obtained  in  great  quantities  front 
a  mine  about  four  miles  from  Nettiino ;  and  at  a  place 
called  Campo  Leone,  there  are  iron  works  belonging 
to  Prince  Doria.  I'here  are  several  paper,  iron,  and 
corn  mills  erected  on  the  stream  Mari'ana,  near  Grotta 
Ferrata;  and  there  are  various  manufactures  of  paper, 
iron,  and  oil  upon  the  Anio.  Gunpowder  is  made  on 
the  spot  where  the  villa  of  Maecenas  once  stood.  I'lax 
is  cultivated  in  considerable  quantities  in  the  Valle  di 
Laricia;  anfl  a  good  deal  of  manna  and  turpentine  is  col- 
lected .in  the  neighbourhood  of  Monte  Spaccato.  The 
cultivation  of  the  vine  is  well  understood  in  the  Cam- 
pagna, but  no  where  are  the  inhabitants  so  little  ac- 
quainted with  the  art  of  making  wiue.  Oil  is  made  in 
great  quantities,  and  the  proprietors  derive  a  considera- 
ble part  of  their  income  from  this  source.  The  princi- 
pal towns  in  the  Campagna  are  Rome,  ^'elletri,  Fras- 
cati,  Palcstrina,  Tcrracinas,  Nettuno,  Ostia,  and  Tivoli. 
See  Pliny,  lib.  xviii.  cap.  i.;  Farro,  lib.  ii. ;  J\''etiste  Sla- 
listischc  unci  JSIoralischc  Ufhtrsicht  dcs  Kirdienstaats, 
Lubcck,  1793;  Keyslcr's  Travels,  vol.  ii.  p.  432 — 446; 
Mem.  Acad  Far.  1779,  p.  579;  Lumsdcn's  Remarks  on 
the  jintirjuilies  of  Rome,  London,  1797;  Voyage  siir  la 
scene  do  sijc  derniers  livrcs  de  L'Encidc,  par  C.  V.  de 
Bonstetten,  Geneve,  1805;  A  descri/ilion  of  Latium  or 
I,a  Cam/iag?ia  di  Roma,  London,  1805  ;  and  Brcislac  Foy- 
nffc  P/iysicjue  ct  Lil/iologiijue  dans  la  Camfiafftia,  K^c. 
traduit  du  Manuscript  Italien,  par  le  General  Pomme- 
rcuil,  2  vols,  Paris,  1803.     (o) 

CAMPANACEyE.     See  Botany,  p.  74,  §  29. 

CAMPANULA,  a  genus  of  plants  of  the  class  Pcn- 
tandria,  and  order  Monogynia.     See  Botany,  p.  141. 

CAMPANULACEA:.     See  Botany,  p.  74. 

CAMPBF,LL,  AiuMtiHALD,  Marquis  of  Argyle,  son 
of  that  Marquis  of  the  same  name  who  suffered  death 
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unjustly  in  the  rciRn  of  Cliailcs  II.  The  father  was 
liimly  attached  to  tlie  PreshyUiiaii  church  of  Scotland, 
and  to  the  constitution  of  his  country,  as  s'jtlicd  by  law. 
He  never  dis|,'uise(l  and  never  chani^cd  iiis  senlinienls 
with  rcj^ardlo  either.  But  he  liVed  in  ciitieal  times;  he 
was  under  the  reij^n  of  a  weak  n\onarcli ;  and  he  had 
many  enemies  among  tliose,  who,  while  tiicy  unfortu- 
nately enjoyed  the  royal  confidence,  were  prollit^ale 
enough  to  abuse  it  to  the  purposes  of  bigotry,  selfish- 
ness, ami  resentment.  He  was  tried  before  the  Scottish 
parliament  for  abetting  the  usurpation  of  Cromwell ; 
thnugli,  in  point  of  fact,  he  had  done  nothing  more  than 
submitted  to  it  from  necessity;  and  if  it  was  criminal 
and  treasonable  to  do  so,  his  i)rasecutors  and  his  judges 
were  as  guilty  as  himself.  His  destruction,  however, 
was  resolved  upon;  and,  in  spite  of  the  ability  of  his 
counsel,  the  demonstrations  which  were  given  of  his  in- 
nocence, and  the  precautionary  conduct  of  the  king,  who 
rather  interfered  in  liis  behalf,  he  was  condenmed  to  be 
beheaded  at  the  cross  of  Edinlnirgh.  He  bore  his  fate 
■with  heroic  intrepidity  and  Cliiistian  resignation.  It  has 
been  the  general,  and  should  be  the  universal,  opinion 
that  he  suffered  most  unjustly.  Clarendon's  account  of 
bis  conduct,  trial,  and  execution,  is  given  with  great 
spirit,  but  witli  every  degree  of  unfairness ;  nor  is  Mr 
Hume's  representation  of  him  much  more  consistent 
with  truth. 

The  subject  of  this  article  was  educated  in  the  prin- 
ciples of  loyalty  and  religion,  and  soon  distinguished 
himself  by  his  personal  merits.  When  Lord  Lorn,  he 
was  api)ointed  colonel  of  the  foot  guards  by  a  commis- 
sion from  the  king,  in  which  command  he  displayed  great 
bravery  at  the  battle  of  Dunbar.  He  persevei-ed  in  his  at- 
tachment to  tlie  royal  cause  long  after  its  affairs  were 
desperate,  not  merely  continuing  faithful  as  a  soldier  to 
his  military  trust,  but  even  joining  with  the  enemies  of 
his  family  in  promoting  the  king's  interests,  and  doing 
every  thing  that  he  co\ild  to  alleviate  tlie  sufferings  of 
his  master.  Nor  did  he  refrain  from  his  opposition  and 
active  hostility  to  the  new  government,  till  he  received 
orders  from  Charles  himself,  in  1655,  to  capitulate.  This 
conduct,  of  which  the  monarch  seemed  to  entertain  a 
very  high  opinion,  and  which  he  rewax-ded  at  the  time 
witli  marks  of  his  confidence  and  favour,  gave  great  of- 
fence to  Cromwell,  who  pursued  him  with  the  keenest 
resentment,  and  e.\cepted  him  out  of  the  general  pardon 
•which  he  issued  hi  1654-.  After  his  capitulation,  lit  lived 
as  a  peaceable  subject ;  but  his  submission  was  evidently 
constrained,  and  accordingly  he  was  the  object  of  perpe- 
tual suspicion.  He  refused  to  own  the  authority  both  of 
the  Protector  and  of  Richard.  Irifurmations  were  re- 
peatedly lodged  against  him  ;  formal  security  was  taken 
for  his  good  bel-.aviour ;  persons  in  his  service  were  bribed 
to  watch  him  ;  he  was  even  committed  to  prison  in  1657, 
when  some  disturbance  took  place  in  Scotland  ;  and  what 
shews  as  much  as  any  thing  the  tone  of  his  political  prin- 
ciples, the  king  reposed  in  him  as  much  confidence  as  he 
placed  in  any  other  person  in  the  kingdom. 

When  Charles  was  restored.  Lord  Loin  went  up  to 
London  to  congratulate  his  majesty  upon  that  event,  and 
carried  with  him  a  letter  from  his  father,  wnich  the  king 
received  in  a  kind  and  flattering  manner.  He  remained 
at  court  during  his  father's  trial,  and  employed  all  his 
influence  to  prevent  the  unjust  and  melancholy  fate  in 
which  it  issued.  This  labour  of  filial  love,  which  was  as 
amiable  as  it  was  ursuccessful,  instead  of  winning  the 
esteem,  only  embittered  the  animosity  of  Ms  enemies, 


who  immediately  sought  his  destruriion  on  the  most  fri- 
volous pretext.  Having  convinced  the  Karl  of  Claren- 
don that  his  father  had  been  treated|inost  unfairly  and 
injuriously,  he  wrote  a  letter  to  LonlDuffus,  communi- 
cating that  important  fart,  and  using  some  free  expres-  . 
sions  respecting  the  conduct  of  tliose  who  had  been  most 
active  in  carrying  on  the  prosecution.  The  letter  was 
intercepted,  carried  to  Lord  Middleton,  exhibited  to  the 
Scottish  parliament,  considered  by  them  as  a  lil)el  on 
their  proceedings,  and  made  the  ground  of  a  i-epresenta- 
tion  to  the  king,  who,  though  he  confessed  there  was  no- 
thing criminal  in  it,  yet  pronounced  it  indiscreet,  and 
commanded  Lord  Lorn  to  go  down  to  Edinburgh.  His 
Lordship  had  no  sooner  arrived  than  he  appeared  befon- 
parliament,  and  made  a  speech  in  his  own  vindication. 
He  was,  however,  committed  prisoner  to  the  castle.  A 
process  was  commenced  against  him,  and  being  fouii'' 
guilty  of  kaniJig  making;  or  of  creating  dissension  bctwceri 
the  king  and  liis  subjects,  by  giving  the  former  false  ui- 
formation,  he  was  condemned  to  lose  his  head,  and  to 
forfeit  all  his  estates.  The  day  of  his  execution,  how- 
ever, was  left  to  the  king's  pleasure.  \\'lien  the  new.s 
of  this  proceeding  reached  England,  it  filled  the  coui-t 
with  astonishment.  Charles  himself  had  no  conception 
that  any  body  of  men  could  turn  such  a  slight  misde- 
meanour into  a  capital  offence.  And  Clarendon  declared, 
that  if  his  majesty  suffered  such  a  dangerous  precedent 
to  take  place,  he  would  leave  the  kingdom  as  fast  as  his 
gout  would  permit  him.  After  ten  months  imprison- 
ment. Lord  Lorn  was  liberated,  June  4,  1663.  By  tliis 
time,  Middleton,  his  inveterate  foe,  had  fallen  into  dis- 
grace, and  his  own  friends  risen  to  power.  A  royal  pa- 
tent restored  to  him  his  grandfather's  title  and  estate, 
and,  besides  other  advantages  of  a  similar  kind,  the  king, 
as  a  mark  of  his  special  favour,  ordered  him  to  be  sworn 
a  privy-counsellor. 

The  Earl  of  Lauderdale,  to  whom  he  was  partly  in- 
debted for  this  change  in  his  fortunes,  received  from  him 
considerable  support  in  the  administration  of  public  af- 
fairs. Argyle,  however,  wouUl  never  countenance  or 
assist  him  in  any  of  his  violent  measures.  Tliey  were 
both  Presbyterians ;  but  Lauderdale  carried  the  prero- 
gative high,  and  vigorously  maintained  the  bishops  in 
Scotland,  because  he  found  all  this  conducive  to  the  pre- 
servation of  his  influence  at  court ;  whereas,  Argyle  acted 
in  strict  conformity  to  his  principles,  and  was  a  Presby- 
terian both  in  heart  and  in  practice.  Through  the  tyran- 
nical procedure  of  Lauderdale,  Archbishop  Sharp,  and 
others,  a  spirit  of  rebellion  was  engendered  among  the 
people,  and  in  1666  it  burst  forth  hi  the  west  with  consi- 
derable fury.  The  Earl  of  Argyle  retained  the  loyalty 
by  which  he  had  been  uniformly  distinguished,  and  raised 
1500  men  to  be  employed  in  cjuelling  the  insurrection, 
though  the  Archbisliop  was  too  jealous  to  call  them  in- 
to the  field.  The  rebels  were  defeated  at  Pentland. 
Clreat  cruellies  were  perpetrated  by  the  king's  troops 
after  the  battle,  and  cruelties  still  greater  and  more  ex- 
tensive were  committed  by  his  ministers  and  judges  un- 
der the  form  of  trial,  and  under  the  pretexts  of  justice. 
His  majesty  liimself  interposed  to  prevent  the  farther 
effusion  of  blood  :  but  it  was  not  long  before  his  servants 
had  recourse  to  the  same  excessive  severities  whicii  liad 
formerly  provoked  the  countiy  to  take  up  arms.  Luu- 
derdale,  who  was  now  created  a  duke,  began  to  forsake 
some  of  liis  old  friends,  who  refused  to  lend  ilieir  sanction 
to  his  arbitrary  conduct.  Among  these  was  tlie  Earl  of 
Argylei     But  tlie  minister  knew  too  well  his  influence 
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with  the  king,  and  his  interest  in  the  country,  to  deprive 
Mm  either  of  his  seat  at  the  privy-council  board,  or  of 
his  place  as  a  lord  irf  the  treasury.  Lauderdale,  in  1678, 
most  inhumanly  brought  down  the  Highlanders,  at  that 
time  a  lawless  and  savage  band,  to  live  at  free  quarters 
in  the  western  parts  of  the  kingdom.  To  this  measure, 
at  once  impolitic  and  barbarous,  Argyle  refused  to  give 
any  active  concurrence  ;  but,  at  the  same  time,  he  acted 
a  moderate  and  priulerit  part,  by  not  joining  in  the  attack 
Mhich  was  made  upon  ministry  in  coriscquencc  of  that 
unjustifiable  step.  The  Duke  of  York  being  sent  by 
tlie  king  in  1681,  to  take  the  nranagement  of  Scottish 
affairs,  he  conducted  himself  with  so  much  temper  in 
general,  and  so  obligingly  to  the  earl  in  particular,  that 
they  were  on  good  terms  fur  a  considerable  time.  But 
the  duke  having  questioned  Argyle  pretty  closely  about 
the  government  in  Scotland,  he  discovered  that  he  had 
principles  and  views  quite  adverse  to  those  by  which  he 
himself  and  his  brother  were  actuated ;  and,  therefore, 
though  still  externally  civil  to  him,  he  began  to  assume 
a  coldness  and  reserve  which  indicated  a  change  in  his 
sentiments,  if,  indeed,  his  real  sentiments  towards  the 
carl  were  susceptible  of  any  change.  An  act  was  passed 
this  year  by  the  parliament  for  establishing  a  test,  oblig- 
ing all  who  filled  any  office,  to  swear  that  he  would  at- 
tempt no  alteration  in  the  constitution  of  church  or  state. 
AVhile  this  act  was  under  discussion,  Argyle  opposed  it 
with  the  utmost  boldness  and  vigour.  And  after  his  op- 
position had  proved  fruitless,  he  would  not  take  the  test 
without  an  explanation  of  the  meaning  which  he  attaclied 
to  it.  This  was  also  done  by  tlie  Marquis  of  Queens- 
berry  ;  while  many  expressed  their  scruples  about  the 
oath,  and  others  refused  to  take  it  all.  The  earl  sent  his 
explanation  to  the  Duke  of  York;  his  royal  highness 
declared  himself  satisfied  with  it ;  and  the  earl  was  per- 
mitted to  sign  it  in  the  qualified  sense  which  he  had  af- 
fixed to  it,  and  to  sit  and  deliberate  accordingly  as  a 
privy  counsellor.  It  is  also  worthy  of  remark,  that  the 
privy  council  themselves,  on  the  very  same  day,  gave  an 
explanation  of  the  test  similar  to  that  which  had  been 
given  by  Argyle,  and  that  the  clergy  were  allowed  the 
privilege  of  signing  it,  with  an  adjeclion  to  that  purpose. 
But  his  lordship  was  an  obnoxious  man  to  those  in  pow- 
er, and  what  was  reckoned  venial  or  innocent  in  others, 
was  in  him  an  unpardonable  crime.  A  design  was  formed 
against  him,  and  through  the  malice  of  his  enemies,  and 
his  own  consistency  and  firmness,  on  which  they  could 
always  calculate,  it  unfortunately  succeeded.  He  was 
most  unreasonably  required  to  take  the  test  a  second 
time  as  a  commissioner  of  the  treasury.  He  offered  the 
same  explanation :  but  when  desired  to  subscribe  it, 
which  demonstrated  to  him  that  there  was  some  insidi- 
ous view  in  the  proposal,  he  refused  to  comply  with  it. 
A  complaint  was  sent  to  the  king  against  him,  and  in 
the  mean  time  he  was  conmiitled  prisoner  to  the  Castle. 
But  before  an  answer  fiom  his  majesty  could  arrive,  a 
prosecution  was  commenced.  He  was  first  accused  of 
slander,  leasing-makir-g,  and  depravation  of  the  laws; 
but  after  the  king's  letter  came  to  hand,  authorizing  the 
procedure  which  was  intended,  the  charge  was  altered, 
and  he  was  indicted  before  the  Court  of  Justiciary  for 
high  treason  and  perjury.  The  conduct  of  the  prosecu- 
tors in  every  part  of  it,  shewed  that  there  was  a  detcr- 
ininaliun  to  cut  lum  olT.  The  |)laincst  maxims  of  justice 
were  violated  without  remorse  ;  and  a  degree  of  zeal 
was  exhibited  to  procure  his  condennialion.  wliich  was 
iiltogether  indecent  even  in  those  times  of  violence  and 


oppression.  The  earl  requested  that  Sir  George  Lock- 
hart,  his  ordinary  advocate,  might  be  allowed  and  au- 
thorised to  appear  in  his  behalf.  This  most  reasonable 
petition  was  refused  once  and  again.  About  eight  gen- 
tlemen at  the  bar,  eminent  for  their  talents  and  character, 
gave  a  written  opinion,  in  which  they  declared  that  the 
earl's  explanation  of  the  test  contained  nothing  illegal  or 
criminal ;  and  this  was  taken  so  heinously  amiss,  that  it 
was  made  a  matter  of  formal  consultation  whether  those 
lawyers  shoidd  not  be  prosecuted  for  scandal  against  the 
government.  Argyle  delivered  a  speech  in  his  own  de- 
fence, and  offered  two  letters,  one  of  them  from  the  king, 
and  the  other  from  Middlcton,  in  proof  of  his  loyalty  and 
faithful  services,  requesting  the:n  to  be  read  and  recorded 
in  process  ;  but  the  court  would  not  allow  them  to  be 
recorded  after  they  were  read,  plainly  because  they  went 
far  to  invalidate  the  interpretation  put  upon  his  conduct 
with  regard  to  the  test.  After  pleadings  were  heard  at 
great  length,  the  judges  deliberated  on  the  relevancy  of 
the  indictment,  and  it  so  happened  that  they  were  equally- 
divided  on  that  point,  while  the  presiding  judge  declined 
giving  his  casting  vote  :  but  they  were  relieved  from 
this  dilemma,  by  bringing  Lord  Nairn,  an  old  infirm 
man,  out  of  his  bed  at  midnight,  from  whom,  though  he 
had  not  heard  the  debate,  and  even  fell  asleep  while  the 
clerk  was  reading  over  to  him  the  reasonings  on  both 
sides,  they  procured  a  vote  agahist  the  earl.  The  cause 
was  then  remitted  to  an  assize,  consisting  of  persons 
known  to  be  hostile  to  him,  and  whose  sense  of  justice, 
if  they  had  any,  was  still  farther  biassed  by  the  king's 
advocate,  who  threatened  them  with  a  process  of  er^or. 
Neither  the  earl  nor  his  counsel  would  say  a  single  wurd 
more,  as,  from  the  interlocutor  on  the  relevancy,  and 
the  whole  complexion  of  the  business,  they  perceived 
that  speaking  could  be  of  no  service,  and  refrained  even 
from  objecting  eitlier  to  the  jury  or  the  witnesses,  though 
they  could  have  urged  valid  objections  to  both.  A  ver- 
dict was  very  soon  brought  in,  all  in  one  voice,  "  firiding 
the  Ear!  of  Argyle  guilty  of  treason,  leasing-making,  and 
leasing-telling  ;  and,  by  a  plurality  of  votes,  finding  him 
not  guilty  of  perjury," — thus  endeavouring  to  impose 
upon  the  woriu  by  an  appearance  of  caiidour  and  discri- 
mination. Tlie  council  immediately  sent  a  letter  to  the 
king,  informing  him  of  what  had  taken  place,  and  ask- 
ing leave  to  pronounce  sentence.  The  carl  concluded, 
from  a  variety  of  circumstances,  that  the  utmost  rigour 
was  to  be  expected  from  the  government  in  Scotland, 
and  knowing  alsotliat  a  tl-.oughtless,  dissipated,  unprinci- 
pled king,  however  nuicli  he  might  otherwise  be  disposed 
to  favour  him,  would  be  easily  influenced  by  these  advisers 
to  give  any  order  on  which  they  were  pleased  to  insist, 
he  used  means  of  making  his  escape  from  the  castle,  and 
succeeded  in  the  attempt.  In  a  few  days  he  got  safe  to 
London,  leaving  his  enemies  in  Scotland  to  express 
their  resentment  as  they  best  could  ;  and  they  did  it,  af- 
ter receiving  the  king's  permission,  by  proclaiming  his 
sentence  at  the  Cross,  and  tearing  his  coat  of  arms  in 
pieces,  as  if  he  had  been  in  open  rebellion,  and  had  fled 
from  justice.  It  was  well  known  at  court  that  he  was 
residing  in  London,  for  he  did  not  take  any  extraordinary 
pains  to  conceal  himself;  but  no  notice  was  taken  of  hini, 
although  he  was  represented  there  as  a  person  of  dan- 
gerovis  prihcii)les,  who  had  been  guilty  of  treason,  and 
who  had  even  sinned  grievously  aft'r  his  conviction,  by 
making  his  escape,  and  tlius  distrusting  the  royal  cle- 
mency. It  is  even  said,  that  when  some  person  very 
eagerly  and  officiously  put  a  note  into  the  king's  hand, 
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iiitiinatiiiK.  tli:ittht  carl  mij,'lit  be  rasily  apprclicudi d,  liis 
majesty,  with  nii  iiidi^^iialion  at  the  idea  wliicli  rlid  liiiii 
hono\ir,  tore  it,  and  iiplicd,  "  J'o/i,  /lo/i,  hunt  a  Intntid 
fiarlrUlf^r  !  for  s/iatnc  .'"  This  is  (^ivcii  by  the  editor  of 
tlie  Biogra/thia  liritaniiicu,  on  the  autliorily  of  private 
iiifonnutioii ;  and  it  is  well,  if  it  be  tiiie.  Lint  it  would 
appear  that  the  (^arl  did  not  trust  trinch  in  the  king's 
f^cncrosity,  for  lie  took  the  first  opportunity  of  goin^; 
over  lo  Holland,  where  he  conlimied  during  llie  reniain- 
di^r  of  Ciiarles's  reign. 

On  James's  accession  lo  tlie  throne,  many  gentlemen 
belonging  to  Seotland,  who  had  bten  driven  froi7i  their 
native  coinUry  by  the  illegal  and  oppi-essivc  measures  of 
the  government,  began  to  ihiidt  of  some  hostile  attempt 
against  the  arbitrary  power  to  vvhieh  their  expatriation 
was  owing;  and,  aware  of  the  respectability  and  inllu- 
ence  of  Argyle,  they  pro|)osed  that  he  should  ])lace  him- 
self at  their  head,  and  endeavour  to  accomplish  by  force 
what  he  could  not  lio])e  to  obtain  by  gentler  means.  To 
this  pro]5osal  he  reaclily  acceded.  It  was  not  against  his 
country,  but  in  its  behalf,  that  he  was  about  to  take  up 
arms.  It  w.is  to  maintain  the  cause  of  civil  and  religious 
liberty — of  j\isticc  and  lumianity — of  patriotism  and  of 
truth;  it  was  to  restore  a  constitution  which  had  been 
destroyed  by  its  lawless  and  savage  administrators;  it 
was  to  give  back  to  the  peojilc  of  Scotland  those  rights 
of  which  tluy  should  never  have  been  deprived;  and  to 
re-eslal)lish  the  connection  which  he  and  his  followers 
iialuially  had  witii  that  kingdom,  and  which  had  been 
dissolved  by  the  hand  of  unprincipled  violence.  These 
were  the  views  which  actualid  tlie  breast  and  sanctified 
the  conduct  of  Argyle,  in  that  rebellion,  as  it  has  been 
called,  by  a  very  ordinary  misnomer,  which  he  directed 
against  the  government  of  King  James.  liut  it  did  not 
plc;-.se  Piovidence  at  that  time  to  crown  tlie  efVorts  of 
patiiotism  with  success.  The  skill  of  Argyle's  manage- 
ment, indeed,  was  not  etiual  to  the  excellence  of  his  ob- 
ject and  the  purity  of  his  intention.  Many  untoward  and 
unforeseen  circumstances  occurred  to  thwart  his  plans. 
Of  the  people  fioni  whom  he  looked  for  active  and  zea- 
lous assistance,  but  who  were  now  greatly  dispirited  by 
the  harsh  treatment  they  had  experienced,  much  fewer 
joined  him  than  he  had  reason  to  expect.  His  measures 
were  even  disconcerted  by  the  refractory  temper  of  those 
wlo,  though  under  his  command,  were  yet  too  essential 
to  his  success  to  have  their  o])inions  slighted.  The  Duke 
of  Monmoutli,  too,  who  engaged  to  make  a  similar  at- 
tempt in  England,  conducted  himself  weakly  and  impru- 
dently, and  this  tended  to  throw  discredit  on  the  corres- 
ponding inoveniinls  in  Scotland,  and  to  render  the  ac- 
complishment of  their  united  purpose  impracticable. 
The  whole  enterprise  failed  almost  as  soon  as  it  com- 
menced. Argyle  was  taken  prisoner  in  the  neighbour- 
hood of  Paisley.  He  was  immediately  carried  to  Glas- 
gow; and  from  that,  in  a  few  days,  to  Edinburgh.  The 
mapner  in  which  he  was  compelled  to  enter  that  city  was 
most  ignominious.  More  disgraceful  treatment  could 
not  have  been  given  to  the  vilest  criminal ;  but  at  that 
period  it  was  the  wise  and  the  good  who  chiefly  suffered, 
and  great  personal  merit  seemed  to  be  almost  uniformly 
the  signal  for  persecution  and  death.  The  Earl's  fate 
was  speedily  fixed.  It  was  indeed  a  subject  of  delibera- 
tion, whether  he  should  be  punished  according  to  his 
former  sentence,  or  in  consequence  of  a  new  trial  and 
conviction.  Hut  it  was  decided  without  any  hesitation, 
that  he  should  be  put  to  death  ;  and,  as  if  it  had  been  to 
shew  how  utterly  the  rulers  of  the  country  at  tbat  time 


set  all  the  maxims  of  law  and  justice  at  defiance,  and  how 
much  they  disregarded  the  opinions  of  the  world  and  of 
posterity,  they  condemned  him  to  die  on  the  sentence 
pronounced  against  him  in  1681,  which  nobody  could 
justify  or  defend,  instead  of  im|jeaching  him  for  taking 
up  arms  against  the  government,  which  was  at  least  a 
plausible  ground  of  accusation.  The  Earl  bore  his  fate 
with  all  tllft  composure  and  magnanimity  of  a  Christian. 
He  was  beheaded  at  the  Cross,  on  the  30th  of  June  1685, 
and  both  in  his  whole  behaviour,  and  in  the  speech  which 
he  delivered  on  the  scafl'old,  gave  a  most  uneouivocal 
testimony  to  the  truth  and  power  of  religion.  Of  his  de- 
portment on  that  interesting  occasion,  Wodi  ow  has  given 
a  very  particular  and  affecting  accoiuit,  which  is' highly 
worthy  of  the  reader's  perusal,  and  of  which  he  may  also 
see  a  beautiful  abridgement  in  I'ox's  tlistrjnj  of  lite  Rrtt^n 
of  Jamen  II.  See  Wodrow's  History  of  the  HugTcrings 
of  the  Church  of  Scotland  ;  Burnet's  History  of  his  otvn 
Times ;  Scots  Mist  cleared  ufi  ;  Original  A/SS.  in  the 
possession  of  Air  Blackwood,  Bookseller,  Edinburgh,  (t) 
CAMPUELL,  Geokcse,  D.  D.  was  born  at  Aberdeen, 
on  the  25th  of  December  1719.  His  father,  who  was 
one  of  the  ministers  of  that  city,  died  suddenly  in  1723, 
and  left,  his  family,  consisting  of  three  sons  and  three 
daughters,  in  circumstances  not  very  afRueiit.  This 
event,  which  at  first  bore  an  unfavourable  aspect  on  the 
future  fortunes  of  young  George,  proved  advantageous 
to  him,  by  the  necessity  of  personal  exertion  which  it 
imposed,  and  by  the  early  and  powerful  stimulus  which  it 
gave  to  the  innate  energies  of  his  mind.  He  studied  the 
languages  at  the  grammar  school  and  university  of  his 
native  place.  In  the  former,  tlie  Latin  tongue  was  taught 
with  great  ability,  and  in  the  latter,  a  taste  and  zeal  for 
Grecian  lilcratine  had  been  hapjMly  introduced  by  Pro- 
fessor Blackwell,  whose  cmineiice  in  that  department  is 
well  known  to  every  scholar.  George  Campbell  made 
great  proficiency  in  both,  and  thus  laid  the  foundation  of 
that  critical  erudition  by  which  he  was  afterwards  so 
much  distinguished.  At  first  he  intended  to  follow  the 
profession  of  a  lawvcr,  and  actually  served  an  appren- 
ticeship with  a  writer  to  the  signet  in  Edinburgh.  But, 
from  what  cause  it  is  not  known,  he  soon  abandoned  that 
view,  and  began  to  qualify  himself  for  the  clerical  office. 
The  short  time,  however,  which  he  spent  in  studying 
law  was  attended  with  advantage,  as  it  furnished  him  with 
a  general  knowledge  of  that  impoitant  suljject,  accustom- 
ed him  to  closeness  and  ingenuity  of  reasoning,  and  gave 
him  the  faculty  of  drawing  u))  papers  with  accuracy  and 
skill.  And  though  in  making  these  acquisitions  he  had 
been  temjitcd  to  neglect  his  Clrcek,  yet  he  soon  recover- 
ed what  he  had  thus  lost,  wlien  exertion  and  application 
became  necessary.  Having  attended  the  theological 
classes,  both  at  Edinburgh  and  Aberdeen,  during  the  re- 
quisite number  of  years,  and  having  undergone  the  pro- 
bationary trials  prescribed  by  the  laws  of  the  church  in 
such  cases,  he  was  licensed  lo  preach  the  gospel  by  the 
presbytery  of  Aberdeen,  on  the  1 1th  of  June  1746.  In 
the  following  year  he  was  a  candidate  for  the  parish  of 
I'ordoun,  but  for  reasons  which  it  is  unnecessaiy  to  men- 
tion, he  did  not  succeed  in  the  application.  Another 
year,  however,  did  not  elapse,  till  he  received  prefer- 
ment. In  1748,  he  was  ordained  minister  of  Banchorv 
Teriian,  in  the  presbytery  of  Kincardinc-o-niel,  which 
living  he  obtained  through  the  q:(  nerous  and  disinterested 
patronage  of  Sir  Alexander  Burnett  of  Leys.  In  this 
jrarish  he  was  chiefly  distinguished  by  his  powers  of 
lecturing  or  expounding  the  scriptures,  a  practice  which 
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forms  a  regular  part  of  the  service  observed  in  the  church 
of  Scotland,  and  has  been  found  extremely  useful  in  pro- 
moting the  religious  knowledge  of  the  people.  And  it 
was  while  engaged  in  this  important  and  laudable  exer- 
cise among  the  humble  rustics  over  whom  he  was  set, 
that  he  first  entertained  the  great  design  which  he  after- 
wards so  ably  and  happily  executed,  of  giving  a  new 
translation  of  the  gospels.  It  is  curious  also^to  observe, 
that  in  this  country  parish,  where  scarcely  any  thing 
could  occur  to  draw  his  attention  to  the  niceties  of  gram- 
mar and  the  beauties  of  composition,  and  where  all  his 
ordinary  duties  and  pursuits  were  rather  hostile  to  meta- 
physical investigations,  he  composed  a  great  part  of  his 
acute  and  excellent  work  on  the  Philosophy  of  Rhetoric. 
Here,  too,  he  entered  into  a  matrimonial  union,  by  marry- 
ing INIiss  Grace  Farquharson  of  Whitehouse,  a  lady  of 
good  understanding  and  amiable  dispositions,  who  uni- 
formly and  sninutely  attended  to  his  comfort,  and  who  was 
happily  spared  to  him  till  a  very  few  years  before  his 
death. 

In  1757,  he  was  translated  to  Aberdeen,  and  became 
one  of  the  city  ministers.  This  new  situation,  in  which 
he  had  easy  access  to  books,  enjoyed  the  opportunity  of 
associatuig  daily  with  literary  men,  and  lived  in  the  'im- 
mediate neighbourhood  of  two  universities,  which  held 
out  to  him  objects  of  ambition  and  of  hope,  stimulated 
him  to  greater  efforts,  and  led  him  on  to  higher  attain- 
ments than  he  could  have  been  expected  to  make  in  the 
narrow  sphere  to  which  he  had  been  hitherto  confined. 
Accordingly  we  find  him  more  active  in  the  pursuit  of 
knowledge,  and  more  successful,  both  in  the  acquisition 
and  application  of  it.  While  he  did  not  neglect  the  pecu- 
liar duties  of  his  profession,  and  was  especially  so  atten- 
tive to  one  branch  of  these,  as  to  establish,  and  even  in- 
crease his  reputation  as  an  expounder  of  holy  writ,  he 
allowed  his  studies  to  take  a  wider  range,  and  began  to 
cultivate,  with  equal  diligence  and  success,  the  taste 
which  he  already  indulged  for  literature  and  philosophy. 
About  a  year  after  his  settlement  in  Aberdeen,  a  society 
was  formed,  which  afforded  him  the  means  at  once  of 
improving  his  mind  and  displaying  his  talents.  This  so- 
ciety will  be  deemed  worthy  of  record,  when  it  is  recol- 
lected that  its  leadbig  members  consisted  of  such  men  as 
Campbell,  Reid,  Gregory,  Gerard,  and  Beatlio,  and  that 
in  it  were  first  conceived,  and  partially  produced,  many 
of  those  writings  by  which  these  eminent  men  have  done 
honour  to  themselves  and  service  to  mankind.  Its  con- 
stitution was  well  calculated  to  sharpen  the  intellect,  to 
elucidate  truth,  and  to  ameliorate  the  social  dispositions. 
Instead  of  that  stiff"  formal  procedure,  common  in  such 
associations,  which  obliges  the  mind  either  to  remain  at 
rest,  or  to  move  in  aff'ected  dignity,  there  was  a  spirit 
of  freedom  vvliich  expressed  itself  rather  in  easy  conver- 
sation, than  alternate  debate,  and  combined  'pleasure 
with  advantage.  And  in  room  of  that  party  temper  which 
sometimes  takes  jiosscssion  of  learned  bodies,  sacrificing 
truth  and  harmony  and  every  thing  else  to  its  own  con- 
tracted views,  and  converting  a  season  professedly  de- 
voted to  intellectual  and  social  intercourse  into  an  occa- 
sion of  indulging  illiberal  feelings  and  angry  passions, 
there  was  a  predominance  of  good  will  and  affection, 
which  rendered  the  discussion  of  the  gravest  pohits 
agreeable,  and  invested  |)hilosopli,y  with  that  moral  charm 
and  influence  which  should  always  grace  her.  At  the 
meetings  of  this  society  a  great  variety  of  subjects  were 
handled,  into  all  of  which  Mr  Campbell  entered  with 
lus  characteristic  acutcness ;  and  he  himself  delivered 


some  very  ingenious  essays  on  rhetoric,  criticism,  and 
other  topics  to  which  his  attention  had  been  particularly 
directed. 

He  was  made  principal  of  the  Marischal  College  in 
1759.  This  preferment  he  owed  to  the  patronage  of 
the  Dukeof  Argyie,  (then  the  minister  for  Scotland,)  to 
whom  he  applied  for  it  by  letter,  and  who,  in  considera- 
tion of  his  relation  to  that  noble  family,  as  well  as  of  liis 
acknowledged  merits,  procured  the  situation  for  him  in 
preference  to  other  two  candidates  of  no  inconsiderable 
pretensions.  Hitherto  he  had  published  nothing  but  a 
sermon  preached  before  the  synod  of  Aberdeen  in  1752, 
on  the  character  of  a  minister,  as  a  teacher  and  pattern  : 
and  he  himself  thought  so  little  of  it,  as  to  exclude  it 
from  the  collection  of  sermons  which  he  made  a  short 
time  before  his  death.  In  1760,  he  was  appointed  to 
preach  a  second  time  before  the  synod  of  Aberdeen,  and 
on  that  occasion  he  delivered  a  discourse  on  miracles. 
This  he  was  requested  to  publish,  and  he  agreed  to  do 
so  after  having  moulded  it  into  the  form  of  a  disserta- 
tion. As  his  object  was  to  controvert  the  unsound  and 
dangerous  positions  of  Mr  Hume,  he  bestowed  the 
greatest  care  on  this  performance.  He  submitted  the 
manuscript  first  to  the  Rev.  Dr  Blair  in  Edinburgh,  and 
then  to  Mr  Hume  himself.  By  these  gentlemen,  one  of 
whom  was  his  friend  and  the  other  his  opponent,  he  was 
favoured  with  various  remarks,  of  which  he  very  can- 
didly took  advantage,  for  the  purpose  of  improving  his 
work.  Mr  Hume  complained  that  in  some  cases  he  had 
used  harsh  expressions,  pointed  out  certain  misappre- 
hensions of  his  meaning,  and  stated  objections  to  what 
Mr  Campbell  had  advanced.  Mr  Campbell,  with  the 
modesty  and  ingenuousness  wiiich  distinguished  him, 
removed  what  had  given  offence,  either  by  its  real  or 
apparent  severity,  and  at  the  same  time  introduced  such 
additional  arguments  and  illustrations  as  were  suggested 
by  the  observations  of  Mr  Hume.  Having  thus  cor- 
rected his  treatise,  he  gave  it  to  the  public  in  1763,  pre- 
vious to  which  time  he  had  received,  without  any  solici- 
tation on  his  part,  the  degree  of  doctor  in  divinity  from 
King's  College  in  Old  Aberdeen.  The  Dissertation  on 
Miracles  is  a  work  of  great  ability.  Tlie  autiior  shews  a 
perfect  acquaintance  with  his  subject,  detects  the 
sophistry  of  Mr  Hume  with  much  sagacity,  exposes  all 
the  equivocations  of  his  language,  and,  in  the  course  of 
a  few  pages,  overturns  the  whole  fabric  of  infidelity 
which  that  plausible  metaphysician  had  raised,  by  de- 
monstrating the  fallacy  of  that  hypothesis  on  which  it  had 
been  built.  Indeed  a  more  masterly  or  conclusive  per- 
formance can  scarcely  be  conceived  ;  and,  without  under- 
^  aluing  the  works  of  Mr  Adams  and  Bishop  Douglas, 
both  of  which  are  excellent,  it  may  be  safely  asserted, 
that  a  careful  perusal  of  Dr  Cami)bell's  Dissertation 
alone,  is  sufficient  to  do  away  all  tlic  effect  of  Mr  Hume's 
reasonings  on  tlic  subject  of  miracles.  Mr  Hume  him- 
self was  much  pleased  with  it,  as  he  declared,  in  a  private 
letter  which  he  addressed  to  the  author  ;  and  though  he 
did  not  confess  that  it  was  victorious,  he  yet  praised  it 
for  the  learning  and  ingenuity  wlvich  it  displayed,  and 
for  the  civil  and  obliging  manner  in  which  the  Doctor 
had  conducted  such  an  interesting  dispute.  At  the  same 
time  it  should  not  be  overlooked,  that  he  continued  to 
publish  his  Essay  on  Miracles  unaltered,  and  unexplain- 
ed, and  undefended,  sheltering  himself,  no  doubt,  under 
the  convenient  resolution  of  never  noticing  any  answers 
to  Ills  writings  that  might  appear,  but  certainly  acting, 
in  this  respect,  without  any  of  that  candid  and  enlightened 
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regard  for  trulli  by  which,  as  a  philosopher,  he  oiij^hi  to 
have  been  artualc-d.  The  Uisscrtalion  was  very  favour- 
ably received  Ijy  all  who  took  an  interest  in  those  dis- 
quisitions which  it  embraced,  and  was  particularly  ac- 
ceptable to  the  reli^;ious  world,  who  saw  in  it  a  com- 
plete antidote  to  tlie  poison  circulated  by  Mr  Hume, 
and  in  its  autlior  a  champion  for  the  truth,  from  whom 
still  greater  elTorts  mif^ht  yet  be  cx])ccti'd.  It  was  also 
soon  translated  into  the  French,  Dutch,  and  (ierman 
languages;  and  from  this  time  I)r  Campbell's  name  was 
honoui'cd  and  respected  among  all  the  learned  men  in 
Europe. 

The  twelve  years  during  which  he  held  the  offices  of 
principal  ofMarischal  CoUej^je,  and  one  of  the  ministers 
of  Aberdeen,  were  employed  liy  him  in  a  diligent  dis- 
charge of  his  professional  duties,  and  in  such  other 
studies  as  his  inclination  led  him  to  cultivate.  He  be- 
came a  proficient  in  the  science  of  ]5olany,  which  he 
afterwards  found  useful  in  the  critical  illustration  of 
scripture.  He  improved  his  actpiaintancc  with  the 
Greek  and  Latin.  He  acquired  a  competent  knowledge 
of  the  Hebrew.  He  made  himself  so  far  master  of 
French  and  Italian  as  to  become  a  critic  in  these  lan- 
guages. And  he  made  considerable  progress  in  the 
composition  and  revision  of  his  work  on  the  Philosophy 
of  Rhetoric. 

In  1771  the  town  council  of  Aberdeen  appointed  him 
professor  of  divinity  in  Marischal  College,  in  conse- 
quence of  which  he  resigned  his  situation  as  one  of  the 
ministers  of  the  city,  though  he  was  still  under  the 
necessity  of  preaching  once  every  Lord's  day  in  one  of 
the  established  churches.  In  his  new  capacity  he  made 
great  exertions  to  be  useful.  He  even  did  more,  in  the 
■way  of  lecturing  on  theology,  than  the  ordinary  rules  of 
his  office  prescribed ;  and  introduced  several  improve- 
ments into  the  mode  of  teaching  his  class,  which  shewed 
the  soundness  of  his  own  judgment,  and  the  zeal  with 
which  he  laboured  for  the  advancement  of  his  pupils. 
The  same  year  in  which  he  was  raised  to  the  divinity 
chair,  he  published  a  Sermon  which  he  had  preached  be- 
fore the  synod  of  Aberdeen,  entitled.  The  S/iirit  of  the 
Gos/tel,  neither  a  S/iiric  of  Sii/ierslilion  nor  of  Enthu- 
siasm. This  sermon,  which  abounds  in  enlightened 
views  and  liberal  sentiments,  was  violently  attacked  botli 
by  Nonjurors  and  Methodists  ;  but  the  author  did  not 
observe  any  thing  in  these  attacks  sufficiently  important 
or  interesting  to  provoke  a  reply.  He  maintained  a 
dignified,  not  a  contemptuous,  silence  ;  and  his  discourse, 
from  it's  obvious  and  intrinsic  superiority,  has  survived 
all  the  clamours  thai  were  raised  against  it  by  weak  or 
furious  bigots. 

In  1776,  Dr  Campbell  published  his  Philosofihy  of 
Rhetoric,  in  2  vols  Kvo  :  a  work  on  which  he  had  be- 
stowed the  labour  of  many  years,  and  which  reflects  the 
highest  honour  on  his  intellectual  character.  It  affords 
a  display  of  grammatical  skill,  critical  acumen,  dis- 
criminating taste,  and  philosophical  talent,  of  which 
there  arc  but  few  examples  in  the  republic  of  letters. 
Throughout  the  whole  work  we  discover  traces  of  a 
superior  mind.  Those  passages  arc  particularly  worthy 
of  perusing,  in  which  the  author  treats  of  abstraction, 
on  which  subject  he  differs  from  Dr  Rcid ;  of  the  cause 
of  that  pleasure  which  is  derived  from  the  representation 
of  distressing  scenes  ;  of  the  nattire  and  use  of  verbal 
criticism  ;  and  of  the  different  sources  of  evidence,  which 
is  perhaps  the  most  valuable  portion  of  the  performance, 
and  is  certainly   equal   to  any  thing  which   has  vet  ap- 
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pearcd  upon  the  subject.  The  style  of  this  |)rodurlion, 
like  the  style  of  all  liis  productions,  is  bimpic,  perspi- 
cuous, and  precise. 

During  the  same  year  he  preached  on  the  national  fast 
day,  a  Sermon  on  the  nature,  extent,  and  imfiortance  of 
the  duty  of  Mlef;iance.  In  this  sermon  he  endeavours  to 
shew,  that  the  Americans  ha<l  no  right,  either  from  rea- 
son or  from  scrii)lure,  to  throw  off  theii  allegiance  to 
the  British  government.  Uut  though  he  reasons  with 
his  usual  acuteness,  it  is  not  with  his  usual  success. 
There  arc  certain  great  principles  which  operate  irre- 
sistibly on  the  feelings  of  a  people  suffering  from  op- 
pression, and  struggling  for  liberty,  though  they  may  not 
very  readily  occur  to  an  orator  in  the  pulpit  of  an  estab 
lished  church  ;  and  it  is  by  overlooking  these,  that  the 
Doctor  has  so  easily  arrived  at  his  conclusion.  It  may 
be  remarked,  that  while  he  denies  the  right  of  the 
Americans  to  assert  their  independence,  he  very  plainly 
hints  the  exficdiency  of  having  granted  it  to  them  from 
the  very  beginning.  Our  government,  labouring  under 
a  strange  infatuation,  were  neither  so  just  as  to  admii 
the  claims  of  right,  nor  so  wise  as  to  yield  to  the  dictates 
of  expediency  ;  and  at  length  they  were  brought  undei' 
the  imperious  necessity  of  surrendering  what  they  had 
hitherto  withheld  ;  nor  is  there  any  reason  to  think  that 
this  event  was  delayed  by  Dr  Campbell's  sermon,  al- 
though, at  the  desire  of  Dean  Tucker,  with  whom  ili< 
doctor  carried  on  a  correspondence,  6000  copies  of  it 
were  published  and  industriously  circulated  in  America, 
to  persuade  the  people  there  to  resume  their  political 
chains. 

The  next  sermon  which  Dr  Campbell  preached  and 
published,  was  of  a  different  complexion,  and  calculated 
to  be  far  more  useful.  It  was  delivered  before  the 
Society  for  Propagating  Christian  Knowledge  :  It  is 
entitled,  "  The  Success  of  the  First  Publishers  of  the 
Gosfiel  a  Proof  of  its  Truth,"  and  is  certainly  a  very 
able  performance — illustrating,  with  great  distinctness 
and  force,  the  argument  that  Christianity  derives  from 
the  unfitness  of  those  means  by  which  it  was  originally 
propagated,  taken  in  connection  with  the  wonderful  suc- 
cess which  attended  them. 

Dr  Campbell's  hostility  to  Popery  had  been  repeat- 
edly evinced,  and  on  account  of  it  he  had  received  in- 
jurious treatment  from  some  Roman  Catholics.  His 
hostility,  however,  was  not  blind  and  indiscriminating. 
And  while  he  abhorred  the  corruptions  of  doctrine  which 
existed  in  the  Church  of  Rome,  he  equally  abhorred 
that  arrogant  temper  and  persecuting  spirit  by  which 
she  had  been  long  distinguished  ;  and  abhorred  them, 
too,  for  their  own  sake,  not  for  the  sake  of  that  system 
of  error  and  superstition  to  which  they  were  more  pe- 
culiarly attached.  In  1 779.  therefore,  when  a  bill  was 
brought  into  Parliament  for  repealing  the  penal  statutes 
against  Roman  Catholics,  and  when  there  was  such  a 
general  and  outrageous  opposition  to  that  measure  main- 
tained in  this  country,  he  published  .in  jiddress  to  the 
Pcoldc  of  Scotland  ufion  the  Alarms  that  had  been  raised 
in  regard  to  Pojtery  ;  and  in  this  pamphlet,  wliile  he 
explains  the  nature  of  persecution,  he  demonstrates  its 
contrariety  to  the  gospel,  and  inculcates  those  tolerant 
and  liberal  principles  which  are  dictated  alike  by  true 
religion  and  sound  policy.  Such  conduct,  of  course, 
exposed  him  to  obloquy;  but  he  had  magnanimity 
enough  to  despise  it.  and  to  remain  firm  in  his  attach- 
ment to  the  great  cause  of  toleration.  It  may  be  proper 
here  to  take  notice  of  a  very  strange  and  stupid  misrc- 
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presentation  of  Dr  Campbell's  sentiments  -with  respect 
to  the  Roman  Catholics,  which  appears  in  Mr  Good's 
Memoirs  of  the  Life  and  Writings  of  Dr  Gedden.  In 
that  work,  Dr.  C.  is  ranked  among  the  bigots  of  Scot- 
land, who  opposed  the  repeal  of  those  penal  laws  to 
which  the  Catholics  were  subjected,  and  is  even  said  to 
be  the  author  of  a  tract  in  which  that  opposition  is 
vindicated.  The  fact  is,  that  Dr  Campbell  was  an 
avowed  and  strenuous  friend  to  the  repeal  ;  and  the  tract 
just  mentioned  bears  on  its  title-page,  that  it  was  writ- 
ten ui  answer  to  his  address  to  the  people  of  Scotland 
in  behalf  of  that  measure  I  Such  a  gross  blunder  on  the 
part  of  Mr  Good  is  altogether  unaccountable,  except  on 
the  supposition  that  he  wrote  without  any  attention  to 
the  accuracy  of  his  statements.  In  the  same  year,  Dr 
Campbell  published  a  sermon  preached  at  the  assizes 
at,  Aberdeen,  on  Tlie  hajifiij  Influence  of  Religion  on 
Civil  Society.  This  subject,  which  is  rather  a  trite  one, 
he  has  discussed  with  great  precision,  and  with  some 
originality.  Indeed,  the  excellence  of  this,  and  others 
of  his  discourses  which  have  been  published,  makes  it  a 
matter  of  regret  that  the  world  has  not  been  favoured 
with  a  more  copious  collection. 

The  last  v.'ork  which  he  published  was.  The  Four 
Gosfiels,  Translated  from  the  Greek,  tvil/i  Preliminary 
Disssertations,  and  jVotes  Critical  and  Exfilanatory. 
It  appeared  in  1789,  in  2  vols.  4to.  Of  this  production 
it  is  not  easy  to  speak  in  too  high  terms.  It  must  be 
considered,  and  is  actually  considered  by  all  who  are 
capable  of  forming  a  judgment,  as  a  most  important 
acquisition  to  the  library  of  the  biblical  student.  The 
tranislation  is  well  executed  ;  and  though  it  unquestiona- 
bly is  in  several  respects  inferior  to  the  common  version, 
yet  the  more  it  is  read  and  studied,  the  more  will  it  be 
admired.  It  is  wonderfully  free,  as  might  have  been 
expected  in  the  productions  of  such  an  author,  from  the 
undue  influence  of  system,  and  is  frequently  very  happy 
in  throwing  light  on  what  was  formerly  obscure,  and  in 
giving  a  meaning  to  what  was  formerly  unmtelligible,  by 
the  simple  alteration  of  a  word  or  a  phrase.  Dr  Camp- 
bell, however,  intended  rather  to  call  the  attention  of 
mankind  to  a  new  translation,  than  to  exhibit  his  own 
as  faultless.  The  Abates  are  extremely  valuable — not 
so  much  for  the  extent  of  learning,  as  for  the  judicious 
application  of  that  learning  to  the  elucidation  of  scrip- 
ture, which  they  uniformly  display.  Some  of  them  are 
master-pieces  of  annotation.  The  Preliminary  Disser- 
tations contain  some  of  the  ablest  critical  discussions 
that  are  any  where  to  be  found.  They  are  marked  by 
a  thorough  acquaintance  with  the  original  scriptures  ; 
by  an  exercise  of  judgment  at  once  discriminating  and 
profound  ;  by  a  perfect  knowledge  and  a  sound  applica- 
tion of  the  canons  of  criticism  ;  and  by  that  perspicuity 
of  statement,  and  that  simplicity  of  style,  which  are 
necessary   to  give  the  other  properties  their  full  efiect. 

In  1791,  Dr  Campbell  was  seized  with  a  violent  ill- 
ness, and  his  life  was  despaired  of.  On  this  occasion, 
he  gave  a  testimony  to  Christianity,  which  it  is  proper 
to  record  :  "  God  has  been  pleased,"  said  he,  "  to  give 
me  some  understanding  of  his  promises  in  the  Gospel 
of  his  Son  Jesus  Christ.  These  I  have  communicated 
to  others  in  my  life.  I  now  entertain  the  faith  and  hope 
of  them  ;  and  this  may  be  considered  as  the  testimony  of 
a  dying  man."  Contrary  to  ail  expectation,  he  was  re- 
stored to  the  capacity  of  engaging  in  his  former  duties 
and  studies.  After  labouring  for  four  years  longer,  hav- 
ing lost  his  wife  whom  he  tenderly  loved,  feeling  himself 


inadequate,  from  age  and  infirmity,  to  the  vigorous  and 
multifarious  exertions  which  his  several  offices  required, 
and  satisfied  that  he  was  to  be  succeeded  by  a  person 
who  was  every  way  qualified  to  fill  the  situations  from 
which  he  was  to  retire,  he  resigned  them  all  in  the  year 
1795,  in  favour  of  Dr  W.  Lawrence  Brown,  with  whom 
he  soon  acquired  habits  of  intimacy,  and  with  whose  ap- 
pointment he  frequently  declared  himself  highly  pleased. 
He  received  from  government  a  pension  of  300/.  a  year; 
a  mark  of  public  respect  and  gratitude  which  gave  him 
unfeigned  satisfaction,  but  which  lie  did  not  live  long  to 
enjoy.  On  the  3 1st  of  March  1796,  he  was  affected  with 
a  stroke  of  palsy,  which  deprived  him  of  the  power  of 
speech,  and  seemed  to  deaden  all  his  sensibilities.  He 
languished  under  it  for  some  time,  and  died  without 
pain,  leaving  behind  him  a  reputation  for  piety  and 
worth,  talents,  learning,  and  usefulness,  of  which  there 
are  not  many  such  examples  in  the  history  of  the  church. 
In  private  life,  he  was  sincere,  afiectionate,  and  friendly. 
His  manner,  in  company,  was  unassuming  and  mild  :  liis 
conversation  lively,  agreeable,  and  instructive.  By  the 
few  whom  he  honoured  with  peculiar  confidence  and 
intimacy,  he  was  remarkably  beloved.  All  who  were 
acquainted  with  him,  paid  him  the  willing  homage  of 
esteem  and  veneration.  In  him  the  sterner  and  the  gen- 
tler virtues  were  happily  united  :  he  awed  by  his  un- 
bending regard  to  integrity  and  truth,  and  he  delighted 
by  his  aflahility  and  condescension.  He  belonged  to 
wliat  is  called  the  moderate  party  in  the  church,  but  he 
was  truly  moderate.  No  oitreaty  on  the  part  of  his  ec- 
clesiastical friends  could  prevail  upon  him  to  become 
Moderator  of  the  General  Assembly  ;  and  no  considera- 
tion could  ever  prevent  him  from  speaking  and  acting  in 
church  courts,  or  in  any  other  place  agreeably  to  his  owu 
independent  views.  He  had  too  nmch  candour  to  be  the 
leader,  and  too  much  elevation  of  mirid  to  be  the  adhe- 
rent, of  a  party. 

Since  his  death,  several  works  which  he  left  in  manu- 
script have  been  given  to  the  public.  These  arc  his  Lec- 
tures onEcclesiastical  History,  which  are  thought  by  many 
to  be  latitudinariai.  in  their  views  of  church  government, 
and  have  been  the  subject  of  much  able  and  angry  criti- 
cism : — his  Lectures  on  Systematic  Theology  and  Pulpit 
Eloquence,  in  which,  with  a  great  deal  of  sound  and  ju- 
dicious remarks,  there  appears  to  be  a  portion  of  unrea- 
sonable prejudice  against  systems  of  divinity — and  his 
Lectures  on  the  Pastoral  Character,  which  seems  to  be 
the  most  feeble  and  most  faulty  of  the  Doctor's  produc- 
tions, and  might  with  great  propriety  have  been  sup- 
pressed by  the  editor,     (t) 

CAMPBELLTOWN,  or  as  it  is  vulgarly  written, 
Camfibetton,  a  royal  burgh  of  Argylcshire,  is  situated  on 
the  east  coast  of  Kintyre,  within  twelve  miles  of  the  ex- 
tremity of  that  long  peninsula.  Before  it  received  its 
present  name,  about  a  century  ago,  in  honour  of  the  Ar- 
gyle  family,  its  proprietors  and  benefactors,  it  was  called 
Kinloch  (Loch-end),  and  Ccan  loch  Chille  Ciarain,  in  al- 
lusion to  its  position  at  the  extremity  of  Kilkerran  loch. 
This  fine  bay,  which  extends  into  the  country  above  two 
miles,  in  the  form  of  a  crescent,  is  the  harbour  of  Camp- 
bclltown.  Being  completely  sheltered  on  every  side  by 
high  grounds,  it  affords  security  in  all  weathers,  the  in- 
sulated rock  at  the  entrance  effectually  breaking  the 
swell.  This  natural  harbour  is  two  miles  long  and  near- 
ly one  in  breadth,  having  a  depth  of  from  6  to  1 1  fathoms, 
and  the  best  holding  ground  imaginable.  The  town 
itself,  which  is  situated  at  the  western  angle  of  the 
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bay,  prcscnls  notliinf;  particularly  striking  to  ilic  view  ; 
lliough,  fiom  the  liigli  grounds  in  the  vicinity,  there  is 
oncol'  the  grandest  piDspects  in  the  work).  On  the  cast 
you  have  the  wliole  I'irth  ol'  Clyde,  covered  witli  ships  ; 
at  the  distance  of  12  luiles  the  island  of  Arraii  stretch- 
es out  before  yo\i ;  a  little  further  to  the  south  is  the  sl\i- 
pendous  rock  of  Ailsa,  rising  out  of  the  water  in  the 
lorniof  a  sugar-loaf;  beyond,  at  a  vast  distance,  are  the 
blue  mountains  of  Ayr  and  (ialloway  ;  and  looking  in  the 
t)])posite  direction  you  see  the  north  of  Ireland,  some  of 
the  western  isles,  and  the  immeasurable  expanse  of  the 
Atlantic. 

Ur  Sn>ith,  in  his  Statistical  Account,  asserts,  that  here 
ivas  the  hrst  establisimient  of  the  IJalriads,  those  Irish  ad- 
venturers who  are  said,  in  the  si>:tii  century,  to  have  re- 
established the  Scottish  monarchy  ;  and,  as  a  proof  of 
this,  that  one  of  the  adjacent  villages  is  still  called  Dal- 
ruadhain.  This  is  not  tlie  plac(-  for  disc\issiiig  tlie  doc- 
tor's theory,  nor  en(iuiring  whether  the  Dalriads  had  any 
town  at  all.  One  thing,  however,  is  certain,  that  there 
is  not  one  vestige  existing  of  a  Scottish  capital  in  this 
place  ;  the  most  ancient  building  remembered  being  a 
castle  of  the  Mac  Donalds  of  the  Isles,  which  occupied 
the  spot  on  which  one  of  the  churches  now  stands.  \Vc 
know  little  more  of  the  history  of  Campbelltown,  than 
that  in  the  17th  century,  it  was  already  a  considerable 
iishing  village;  that  in  1701,  it  was  erected  into  a  royal 
burgh;  and  that  in  1755,  according  to  the  returns  made 
to  Dr  Webster,  the  whole  parish,  town  and  country,  con- 
tained a  population  of  4597  souls.  In  1791,  the  inhabi- 
tants amounted  to  8700  ;  of  whom  the  town  contained 
nearly  5000.  The  pcipulation  of  the  town  has  been  ra- 
piiUy  increasing  within  these  last  ten  years;  its  present 
nund)ers  (181'2)  being  above  6000. 

The  inhabitants  of  Campbelltown  and  the  neighbour- 
ing district,  consist  of  two  distinct  races;  the  Gael  and 
the  (Joil,  or  Highlanders  and  Lowlandcrs.  About  200 
years  ago,  a  colony  of  the  latter  was  invited  from  the 
opposite  coast  to  settle  here  by  an  carl  of  .\rgyle,  who 
at  the  same  tin\e  that  he  afforded  a  comfortable  asylum 
to  an  oppressed  pcopyle,  obtained  a  tenantry  for  his  ara- 
ble lands,  far  superior  to  the  indolent  natives.  No  Jews 
ever  preserved  their  original  character  more  distinctly 
among  a  strange  people  than  these  Lowlandcrs  have  done. 
Though  never  amounting  to  a  number  equal  to  one  tlurd 
part  of  the  natives,  with  whom  they  have  been  all  along 
mixed,  they  have  to  this  day  preserved  their  own  original 
names,  language,  manners,  and  dress,  and  retain  even  some 
degree  of  that  religious  enthusiasm  and  taste  for  the  scho- 
lastic theology,  for  which  Ayr  and  Galloway  were  so  fa- 
mous at  the  period  of  the  migration.  It  is  not  20  years 
since  a  prophet  arose  among  them,  who  published  visions 
and  predictions  exactly  in  the  mannerof  Alexander  Pedcn, 
the  famous  Gallovidian  seer.  This  distinction  of  cha- 
racter is  much  less  marked  in  the  town  than  in  the  ad- 
joining districts,  as  the  English  language  is  there  uni- 
versally understood,  and  the  more  frequent  intercourse 
■with  strangers  has  diminished  peculiarities.  Even  there, 
however,  the  Lowlandcrs  have  their  own  dissenting 
iTvecting-housc  and  minister ;  and  are  remarkable  for 
their  sobriety,  industry,  and  success.  Notwithstanding 
the  remote  situation  of  this  interesting  little  town,  being 
nearly  200  miles  by  land  from  Edinburgh,  the  better 
classes  are  remarked  for  their  politeness  and  intcUi- 
5>;eTice;  the  females  are  not  above  three  days  in  point  of 
fashion  behind  the  ladies  of  our  metropolis ;  and  stran- 
gers arc  not  a  little  surprised  to  sec  the  numerous  and 


genteel  assemblage  of  both  sexes  which  can  be  mus- 
tered on  occasions  of  festivity.  The  fact  is,  that  from 
the  establishment  of  excellent  packets  plying  almost 
every  day  from  this  place  to  Greenock  and  Glasgow, 
the  intercourse  with  the  Lowlands  is  scarcely  affected 
by  the  distance.  The  proportion  of  poor  people  is  here 
very  great,  consisting  of  the  widows  and  rjiphans  of  sail- 
ors, of  whom  several  perish  annually;  r)f  indigent  fami- 
lies, who  come  in  from  the  counti7  for  incidental  em- 
ployment; and  of  swarms  of  professed  beggars,  who  lay 
the  whole  peninsula  under  contributions. 

The  anticpiilies  of  this  place  arc  not  numerous,  the 
only  object  of  the  kind  within  the  town  being  a  handsome 
cross,  with  a  half  obliterated  inscription  in  Gothic  cha- 
racters, brovight,  it  is  said,  from  lona.  In  taking  a  short 
walk  to  the  westward  of  the  town,  you  pass  by  the  two 
batteries  which  defend  the  harbour,  and  arrive  at  Kil- 
kcrran,  a  most  romantic  scrpustercd  spot.  In  the  mid- 
dle of  the  burying  ground  are  seen  the  riiins  of  the  cha- 
pel dedicated  to  St  Kerran,  who  was  one  of  the  first  Chris- 
tian missionaries.  A  little  farther  on  arc  the  remains 
of  a  castle  built  by  James  V.  during  his  visit  in  these 
parts,  to  overawe  the  Macdonalds;  but  before  his  ma- 
jesty had  well  left  the  harbour,  the  garrison,  it  is  said, 
was  taken,  and  the  governor  hanged  over  the  walls. 
Turning  to  the  south  you  observe  some  great  caves  in 
the  rocks  which  face  the  Frith.  One  of  thrm  con- 
tains, on  all  sides,  a  range  of  natural  seats  ;  another, 
which  was  the  residence  of  St  Kerran,  is  in  the  form 
of  a  cross,  and  has  three  fine  Gothic  porticoes.  On  the 
floor  of  this  cave  is  the  figure  of  a  cross,  together  witli 
a  circular  basin,  cut  out  of  the  rock,  and  full  of  sweet 
water;  from  which  the  saint  of  old  derived  his  salubrious 
beverage. 

The  town  is  governed  by  a  provost,  two  bailies,  a  dean 
of  guild,  and  a  council;  is  the  seat  of  the  presbytery  of 
Kintvre;  and  returns  a  member  of  parliament,  in  con- 
junction with  Inveraray,  Rolhsay,  Ayr,  and  Irvine.  Hav- 
inn-  no  landed  property,  its  funds  depend  entirely  on  dues 
levied  on  commodities  from  the  country,  on  harbour 
dues,  the  rents  of  a  mill,  and  church  seats;  for  the  receipt 
and  management  of  all  whicii  revenues,  there  is  a  pub- 
lic treasurer.  The  parish  of  Campbelltown,  having  ori- 
ginally consisted  of  four  distinct  parishes,  is  very  exten- 
sive, and  comprehends  a  population  of  above  9000  souls. 
For  their  accommodation,  however,  there  is  but  one  ser- 
viceable church,  and  the  Lowland  meeting-house.  Ano- 
ther church  was  built  some  time  ago,  at  a  great  cxpencc, 
for  the  exclusive  accommodation  of  the  Gaelic  hearers  : 
but  owing,  it  appears,  to  some  absurd  miscalculation,  the 
roof  has  assumed  a  most  threatening  attitude.  The  pa- 
rish living  is  divided  between  two  clergymen,  each  of 
whom  preaches  alternately  botli  in  English  and  Gaelic. 
The  public  school  has  two  masters,  and  is  in  a  flourish- 
ing condition. 

The  principal  necessaries  of  life  arc  supplied  in  the 
greatest  abundance  from  the  vicinity  ;  as  potatoes,  butter, 
cheese,  beef,  and  mutton;  of  all  which  articles  consider- 
able quantities  are  exported  to  the  neighbouring  mar- 
kets. The  quantity  of  butcher-meat,  annually  slaugh- 
tered for  the  consumption  of  the  town  and  shipping,  now 
considerably  exceeds  1000  bullocks,  and  as  many  sheep. 
The  only  necessary  of  life,  of  which  there  is  any  consi- 
derable importation,  is  oat-meal,  which,  to  the  annual 
amount  of  3000  bolls,  is  brought  from  the  Lowlands  ajid 
Ireland;  but,  as  the  writer  of  the  statistical  account  just- 
Iv  observes,  the  people  have  themselves  to  .blame  for 
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this  apparent  deficiency,  upwards  of  7000  bolls  of  grain 
being  every  year  converted  into  whisky.  Peat  continues 
still  to  be  used  as  fuel  by  the  poorer  people,  though  a 
seam  of  excellent  coal  is  worked  within  a  few  miles  of 
the  town,  to  which  the  coals  are  conveyed  by  a  small  canal. 

The  situation  of  this  peninsular  town  is  admirably  well 
calculated  for  traflic.  The  neighbourhood  abounding  in 
com  and  cattle,  provisions  are  obtained  at  a  reasonable 
rate  ;  and  the  navigation  to  the  fishing  grounds,  to  Inve- 
rary,  Greenock,  Glasgow,  Ayr,  and  the  coast  of  Ireland, 
so  extremely  short,  that  a  more  central  position  for  the 
coasting  and  home  trade  cannot  any  where  be  found. 
The  herring  fishing  still  continues  to  be  the  principal 
occupation  of  the  inhabitants,  of  whom  above  700  men 
have  been  knov.n  to  be  out  in  one  season.  During  its 
most  flourishing  period,  the  following  was  an  average 
statement  of  seven  years  :  S0-|.  vessels,  3004.3.  tons,  674-| 
men,  7412  barrels  of  herrings.  Government  fostered 
with  unsparing  liberality  the  infancy  of  this  lucrative 
trade,  from  which  Campbelltown  alone  has  realised  a 
very  considerable  capital,  perhaps  not  less  than  60,000/. 
sterling.  The  herring  fishery,  however,  has  of  late  been 
found  rather  unprofitable,  and  at  present  not  above  2000 
tons  of  Campbelltown  shipping  are  employed  iu  it.  The 
people  of  capital  are  now  beginning  to  embark  in  the 
foreign  and  coasting  trade.  Already  more  than  1000  tons 
of  shipping  are  employed  by  them  in  these  new  chan- 
nels; and  last  year  (1811),  the  sum  of  ,i000/.  sterling 
was  laid  out  here  in  the  purchase  of  vessels,  larger  and 
better  calculated  for  general  business  than  the  herring 
busses. 

In  this  place  there  are  but  few  manufactures.  Be- 
sides the  great  distillation  of  whisky  already  mentioned, 
the  weaving  of  cotton  was  introduced  some  years  ago  ; 
but  with  what  success  we  are  not  informed.  Of  late,  a 
woollen  manufacture  has  been  set  agoing  by  Mr  Clarke, 
on  a  pretty  large  scale  ;  in  which  the  various  processes 
of  carding,  spinning,  weaving,  kc.  are  carried  on  by  the 
new  machinery. — This  extensive  and  laudable  undertak- 
ing is  patronized  by  the  Duke  of  Argyle,  and  promises 
well,  as  a  ready  market  is  found  for  the  cloth  in  the  vi- 
cinity, and  in  Ireland.  Campbelltown  is  situated  at  N. 
Lat.  55°  26',  W.  Long.  5°  34'.     (e) 

CAMPDEN,  or  Chipmng  Campdf.n,  formerly  Cam- 
ftedene,  a  town  of  England,  in  Gloucestershire,  is  situated 
near  the  extremity  of  the  comity,  in  a  fruitful  valley, 
among  cultivated  hills  and  hanging  woods.  The  town 
consists  chiefly  of  one  street,  about  a  mile  long.  The 
j>rincipal  public  buildings  are,  the  court  house,  which  is 
situated  about  the  middle  of  the  street,  and  seems  to  have 
been  built  about  the  beginning  of  the  fifteenth  century  ; 
the  market  house,  which  was  erected  by  Sir  Baptist 
liickes,  Viscount  Campden,  in  1624;  and  the  church, 
<ledicated  to  St  James,  which  is  supposed  to  have  been 
built  in  the  reign  of  Richard  I.,  and  which  stands  on  a 
gentle  eminence  above  the  town.  It  is  a  large  Gothic 
edifice,  and  contains  some  of  the  finest  marble  monuments 
in  England.  The  nave  of  the  church  is  sixty  feet  high, 
with  an  aisle  on  each  side.  The  tower  at  the  west  end  is 
120  feet  high,  and  is  finished  with  battlements  and  12 
pinnacles.  The  remains  of  a  magnificent  mansion,  erect- 
ed by  Sir  Baptist  ilickes,  are  still  to  be  seen  near  the 
church.  It  was  an  immense  building,  adorned  with  frizes, 
(yitablatures,  and  a  profusion  of  srul])ture,  and  is  said  to 
have  occupied, along  with  the  ofTices,  a  space  of  eight  acres, 
and  to  have  cost  29,000/.  In  the  neighbourhood  of  the 
town  there  is  a  silk  mill  and  manufactory. 


The  Coteswold  games  were  held  on  Dover  hill,  about 
half  a  mile  from  the  town  of  Campden.  Number  of 
houses  in  1801,255.  Population  1213;  of  whom  694 
were  returned  as  employed  in  trade  and  manufactures. 
See  Rudder's  AVto  History  of  Gloucestershire,  fol.  Ciren- 
cester, 1779;  and  Rudge's  General  View  of  the  Agricul- 
ture of  the  County  of  Gloucester,  l^onA.  1807.     (to) 

CAMPECHE,  or  Campeachy,  from  Cam,  which  in 
the  Maya  language  signifies  ser/ient,  and pcche,  the  little 
insect  (acarus),  called  by  the  Spaniards  garapata,  which 
penetrates  the  skin,  and  occasions  a  smart  pain  ;  a  town 
of  America,  in  New  Spain,  situated  in  the  intendancy  of 
Merida,  on  the  western  side  of  a  bay  of  the  same  name, 
which  forms  part  of  the  gulf  of  Mexico.  It  stands  on  the 
Rio  de  san  Francisco,  and  has  a  harbour  which  is  large  and 
shallow.  The  houses  are  built  of  stone  ;  it  has  a  good 
dock,  and  a  fort  which  commands  both  the  town  and  har- 
bour. The  exportation  of  the  wax  of  Yucatan  is  one  of 
the  most  lucrative  branches  of  trade,  but,  owing  to  the 
insecurity  of  the  harbour,  vessels  arc  obliged  to  anchor  a 
good  way  from  the  shore.  Between  Campeche  and  Meri- 
da are  two  very  considerable  Indian  villages,  called  Xam- 
polan  and  Equetchecan. 

The  Campeche  wood,  {Hamatoxylon  Ca7n/iechianum,) 
grows  in  great  abundance  in  the  neighbouring  county. 
An  annual  cutting  {Cortes  dc  fialo  Ca?>i/ieche,  iAkes  place 
on  the  banks  of  the  river  Champoton,  the  embouchure 
of  which  is  south  of  the  town  of  Campeche,  and  within 
four  leagues  of  the  small  village  of  Lerma.  "  It  is  only 
with  an  extraordinary  permission,"  says  Humboldt, "  from 
the  intendant  of  Merida,  who  bears  the  title  of  governor 
captain  general,  that  the  merchant  can,  from  time  to  time, 
cut  down  campeche  wood  to  the  east  of  the  mountains 
near  the  bays  of  Ascension,  Todos  los  Santos,  and  EI 
Espirito  Santo.  In  these  creeks  of  the  eastern  coast,  the 
English  carry  on  an  extensive  and  lucrative  contraband 
trade.  The  campeche  wood,  after  being  cut  clown,  must 
dry  for  a  year,  before  it  can  be  sent  to  Vera  Cruz,  the  Ha- 
vanah,  or  Cadiz.  The  quintal  of  this  dried  wood  (fialo  de 
tinta,)  is  sold  at  Campeche  for  two  piastres  to  two  pias- 
tres and  a  half  (from  8s.  9d.  to  10s.  lid.)  The  haema- 
toxylon,  so  abundant  in  Yucatan  and  the  Honduras  coast, 
is  also  to  be  found  scattered  throughout  all  the  forests  of 
equinoctial  America,  wherever  the  mean  temperature  of 
the  air  is  not  below  22  degrees  of  the  centigrade  thermo- 
meter, (71"  of  Fahrenheit).  The  coast  of  Florida,  in  the 
province  of  New  Andalusia,  may  one  day  carry  on  a  con- 
siderable trade  in  Campeche  and  Brazil  wood,  which  it 
produces  in  great  abundance."  The  habitual  population 
ofthetownis  6000.  West  Long.  90°  30*,  North  Lat. 
19°  j(J.  See  Humhokh's  I'olilical  Essay  071  the  Kingdom 
of  A''cio  Sfiain,  vol.  ii.  p.  247,  248,  249  ;  see  also  the  ar- 
ticle Buccaneers  in  this  work,  vol.  v.  p.  32,  col.  2.  (tt) 
CAMPER,  Peteu,  an  eminent  anatomist  and  natural 
historian,  was  born  at  Leydcn  on  the  1  1th  of  May  1722. 
His  family  had  long  held  a  high  situation  in  the  magistra- 
cy of  that  city  ;  and  his  father,  Florent  Camper,  who  had 
for  some  years  been  a  minister  of  the  gospel  at  Batavia, 
and  had  returned  to  his  native  country  in  1713,  was  dis- 
tinguished by  his  phi!oso])hical  and  literary  accomplish- 
ments, and  associated  with  the  most  learned  characters 
of  Leyden.  Boerhaave,  Gravesande,  Musschenbroek, 
and  Moor,  were  his  most  intimate  friends ;  and  it  was  in 
the  society  of  these  celel)rate(l  men  that  young  Camper 
spent  much  of  his  youth,  and  from  their  conversation  im- 
bibed that  love  of  science  and  the  fine  arts  for  which  ho 
afterwards  became  so  conspicuous.     At  an  early  age, 
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Camper  was  instructed  by  the  famous  Moor  in  the  art  of 
dcsijfiiint;  and  iiaiiitiiig;  a  study  whicli,  ihouj^h  lie  had 
no  intention  ol'  proscculinj;  hut  asanaiiiusenicnt,  yet  was 
of  the  utmost  advanla((<;  to  him  in  liis  anutoniical  re- 
searches, as  it  enahhrd  hiin  to  maite  drawinjjs  of  such 
fi(5ure»  and  preparations  as  lie  wislied  to  liavc  enj^raved. 
The  pUites  with  which  his  works  are  ilhislrated,  are  con- 
sc(|iiently  free  from  many  inaccuracies  which  di;])eiulencc 
upon  the  delineations  of  others  often  renders  unavoidable. 
His  knowledf;e  of  jjeometry,  which  lie  also  acquired  when 
young,  under  the  tuition  of  the  celebrated  Labordes, 
proved  anothei-  useful  auxiliary  in  his  future  pursuits,  and 
gave  a  correctness  to  his  elucidations  wliicli  they  could 
not  otherwise  have  possessed.  These  studies,  however, 
he  soon  <|uilted  for  more  important  acquisitions ;  and, 
havinjj  entered  the  university  ofLeyden,  he  devoted  him- 
self in  a  particular  manner  to  medicine,  which  soon  be- 
came his  favourite  study.  Thi^  dilferent  branches  of  that 
science  were  then  tauj^ht  by  Gaidjius,  V^an  Uooyen,  the 
Elder  Albinus,  and  Trioen  ;  the  a^e.  and  inhrmities  of 
Boerhaave  having  disabled  him  from  attendini;  his  pub- 
lic duty  in  the  university,  and  from  becoming  the  prcc^ip- 
tor  of  the  son  of  his  friend.  Under  these  masters,  (ham- 
per soon  rose  to  distinction  ;  and  when  he  received  Ids 
degree  of  doctor  in  |)hilosophy  and  medicine  in  17-16,  he 
published  two  dissertations,— the  one,  Dc  Viaii^  the  other, 
De  Octdi  quibu.sdam  Imrtibua,  which  have  both  been  much 
praised  by  IJaldinger. 

Having  finished  his  studies  at  Leydcn,  he  was  now 
desirous  of  visiting  the  diflerent  capitals  and  universities 
of  Europe,  and  of  improving  the  acquaintance  which  he 
had  already  formed  with  several  of  their  most  eminent 
literati.  But  the  age  and  growing  weakness  of  his  pa- 
rents demanding  the  presence  and  the  tenderest  atten- 
tions of  an  affectionate  son,  prevented  for  a  time  the  ful- 
filment of  his  wishes.  This  obstacle,  however,  was  in  a 
few  years  removed  by  their  death,  which  happened  in 
1748  ;  and  Camper  soon  after  set  out  for  London.  Here 
he  associated  with  the  celebrated  physicians  Mead,  Prin- 
gle,  Pitcairn,  £cc.  He  renewed  his  medical  studies  un- 
der Hunter,  Sharp,  Smellie,  and  Winchester  ;  and  his 
taste  for  natural  history  was  awakened  by  his  visiting  the 
cabinets  of  Hans  Sloanc  and  Collinson,  and  the  collections 
of  Hill  and  Calesby.  Endowed  with  an  in([uisitive  and 
comprehensive  mijid,  his  researches  were  not  confined 
to  any  particular  branch  of  science.  He  delighted  in  the 
wide  range  of  general  knowledge  ;  and  examined,  w  ilh 
the  eye  of  a  philosopher,  the  different  improvements  in 
every  department  of  the  arts.  He  attended  the  most 
eminent  artists  and  mechanicians,  deriving  from  each 
such  instructions  as  were  connected  with  their  particular 
professions  ;  and  the  improvements  in  naval  architecture 
engaged  a  considerable  share  of  his  attention.  Here, 
also,  his  taste  for  painting  was  not  forgotten ;  and  he 
even  acquit  ed  some  practical  knowledge  in  the  art  of 
engraving.  Having  spent  nearly  twelve  months  in  Lon- 
don, zealously  engaged  in  scientific  and  literary  pursuits, 
he  went  to  Paris  in  tiie  summer  of  1749,  where  he  was 
-introduced  to  BufTon  and  some  other  distinguished  cha- 
racters, and  where  he  remained  about  two  months,  visit- 
ing the  principal  public  establishments  of  thut  capital. 
He  then  repaired  to  Lyons,  and  from  thence  to  Geneva. 


Uuring  his  stay  at  this  latter  city,  he  was  appointed  pro- 
fessor of  philosophy,  anatomy,  an<l  surgery,  at  l"raneker, 
which  obliged  him  to  hasten  his  icturn  to  Holland.  On 
his  journey  home,  however,  he  staid  a  few  days  at  some 
of  the  principal  cities  of  Swilztrlaii<l  and  Germany.  At 
Basle,  he  visited  Bernouilli;  and  ui  the  library  of  that 
city,  examined  the  writings  of  Erasmus,  and  the  paint- 
ings of  Holbein. 

A  severe  malady  with  which  he  was  seized  at  Leydcn, 
during  the  winter  of  1759,  prevented  him  from  entering 
upon  the  duties  of  his  new  olTice  until  the  following  au- 
tumn, when  he  began  his  prelections  with  a  discourse 
De  Mundo  Otitimo.'  Not  content,  however,  with  the 
knowledge  of  his  profession  which  he  had  already  acquir- 
ed, or  the  connections  which  he  had  formed  in  foreign 
countries,  he  revisited  London  during  the  vacation  of 
1752,  and  a  second  time  attended  the  lectures  of  some  of 
its  ablest  physicians. 

At  Franekcr,  Camper  continued  to  teach  with  in- 
creasing celebrity,  and  was  always  attended  by  a  nu- 
merous audience,  until  1755,  when  he  was  appointed 
professor  of  anatomy  and  surgery  at  the  Athenaeum  of 
Anisicrdam.  Here  he  remained  nearly  six  years ;  and 
it  was  during  his  residence  in  that  city  that  he  published 
the  first  volumcof  \\\^  Demnnstrationea  jinatomico-Palho- 
logicx.  But  the  bustle  of  the  capital,  and  the  wish  of  Mrs 
Camper  to  return  to  Ericsland,  determined  him  to  resign 
his  situation  in  the  Athenxum;  and,  in  1761,  he  retired  to 
his  country-house  near  Franeker,  still  retaining,  however, 
the  title  of  honorary  professor  in  that  academy.  His 
whole  time  was  now  devoted  to  the  sciences  ;  and  he 
published  the  second  volume  of  his  Demonstrations  in 
1762. 

After  remaining  two  years  in  his  retirement,  he  was 
nominated  to  the  professorship  of  medicine,  surgery,  ana- 
tomy, and  botany,  in  the  university  of  Groningcn.  The 
vicinity  of  this  city  to  his  present  habitation — tlie  natural 
activity  of  his  mind — and  his  love  of  fame-— <lctcrmincd 
him  to  accept  the  situation.  During  the  ten  years  which 
he  continued  a  member  of  this  university,  his  reputation 
daily  increased.  Besides  many  valuable  papers  on  medi- 
cal subjects,  which  he  presented  to  the  different  societies 
of  Europe,  he  made  several  important  discoveries  in  na- 
tural history  ;  and  during  the  last  years  of  his  residence 
in  Groningcn,  he  gave  a  course  of  lectures  on  medical 
jurisprudence,  which  many  of  his  colleagues,  the  magis- 
trates of  the  city,  and  the  lawyers,  honoured  with  their 
presence  and  approbation.  He  quilted  Cironingcn  with 
regret ;  and  received,  on  his  departure,  the  most  unc- 
(juivocal  testimonies  of  affection  and  esteem  from  many 
of  the  principal  inhabitants.  He  often  declared,  that  the 
years  which  he  spent  in  that  city  were  the  happiest  of  his 
life  ;  and  that  probably  he  never  would  have  quitted  a 
society  where  he  was  treated  with  such  kindness  and 
respect,  had  not  the  desire  of  I^Irs  Camper,  and  his  reso- 
lution to  superintend  the  education  of  his  children,  obliged 
him  to  make  the  sacrifice. 

Camper  now  fixed  his  residence  at  Franeker  for  the 
education  of  his  children  ;  and,  being  freed  from  the  la- 
bours of  public  teaching,  he  devoted  himself  entirely  to 
his  favourite  pursuits.  His  studies,  however,  were  for  a 
time  interrupted  by  the  death  of  Mrs  Camper,  to  whom 


•  It  is  the  practice  in  Holland,  and  also  throughout  all  Germany,  for  professors  to  pronounce  an  inaugural  discourse  upon  their  ad- 
mission,    (hamper,  btrsides  the  abo>  e,  successively  began  his  lectures  in  the  different  universities  of  «  hicb  lie  was  a  member,   with  dis- 
courses upon  the  toUowing  subjects;  viz.  " De  anatomes in  omnibus  scienlils  usu;"— "Ue  admirabili  analogia  inter  stirpes  et  anima- 
•  Via  ;"— and  "  De  I'ulchro  physico." 
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};e  was  most  tenderly  attached,  and  «hose  estimable 
qualities,  during-  an  union  of  twenty  years,  had  constituted 
the  chief  coinfort  of  his  life.  Une  juste  cloultur,  says  his 
son,  detouna  pendanc  lovg-tems  son  esprit  de  toute  ajifilica- 
tion  aux  sciences.  To  relieve  his  mind  from  the  pressure 
of  affliction,  he  made  a  tour  through  the  county  of  Ben- 
theim,  the  duchy  of  Cleves,and  Brabant.  The  paintings 
of  Rubens,  Vandyke,  and  the  other  great  masters  of  the 
Flemish  school,  which  he  found  at  Antwerp  and  Brussels, 
fixed  his  attention  for  a  while  in  these  cities,  and  aflbrded 
him  some  moments  of  relaxation  ;  and,  in  the  following- 
summer,  he  went  to  Paris,  where  he  was  delighted  with 
the  society  of  Franklin,  Marmontel,  Diderot,  &c.  He  af- 
terwards visited  some  of  the  principal  cities  in  Germany, 
and  associated  with  the  most  celebrated  authors  of  that 
country.  At  Potsdam  he  was  presented  to  Frederic  the 
Great,  v.dio  received  him  with  great  afiabilitv  and  respect ; 
and,  on  his  return,  he  had  the  honour  of  spending  tv.-o 
days  with  his  brother,  Prince  Henry  of  Prussia,  at  Rhyns- 
berg.  The  researches  of  Camper  were  now  chiefly  di- 
rected to  natural  history  ;  and  every  year  added  to  his 
farne  as  an  author  and  a  philosopher.  His  studies,  how- 
ever, important  and  i-nultiplied  as  they  were,  did  not  pre- 
vent him  from  taking  a  part  in  the  public  affairs  of  his 
country.  He  was  twice  elected  a  representative  in  the 
assembly  of  the  province  of  Fricsland  ;  and,  in  1783,  he 
was  appionted  counsellor  of  the  city  of  Workum,  which 
entitled  him  to  a  seat  in  the  college  of  the  admiralty  of 
Friesland.  In  1787,  he  was  nominated  one  of  the  coun- 
cil of  the  state,  which  obliged  hin^  to  remove  his  place  of 
residence  to  the  Hague,  and  where  he  continued  till  his 
death,  which  was  occasioned  by  a  violent  pleurisy,  on 
the  7th  of  April  1789.  His  body  was  deposited  in  the 
tomb  of  his  ancestors,  in  the  church  of  St.  Peter,  at 
Leydcn. 

The  writings  of  Camper  contain  many  important  dis- 
coveries both  in  medicine  and  in  natural  history ;  and 
though  he  has  published  no  work  of  considerable  magni- 
tude, yet,  in  the  various  memoirs  which  he  has  present- 
ed to  the  diflercnt  learned  societies  with  which  he  was 
connected,  he  displays  great  strength  of  reasoning  and 
aptness  of  illustration.  As  he  derived  his  knowledge 
more  from  observation  than  front  books,  he  was  ahvays 
furnished  with  a  multiplicity  of  facts  to  bring  in  support 
of  his  positions  ;  and  the  clearness  of  his  expressions  and 
illustrations  arose  from  the  abundance  of  his  resources. 
Camper  was  personally  acquauitcd  with  tlie  most  cele- 
brated authors  of  the  age,  and  had  been  instructed  by 
their  conversation  as  well  as  by  their  works.  It  was  his 
constant  practice,  while  travelling,  to  keep  a  journal,  in 
which  he  recorded  every  thing  which  he  cither  heard  or 
saw  that  was  worthy  of  being  known ; — the  appearance 
and  nature  of  the  country,  and  the  systems,  projects,  and 
errors,  both  of  philosophers  and  artists.  He  took  draw- 
ings of  every  rare  object  in  anatomy  or  natural  history 
which  he  met  with;  and  some  of  his  journals  contain  a 
variety  of  useful  and  curious  observations  on  agriculture, 
manufactures,  and  the  form  and  composition  of  moun- 
tains. 

Camper  wrote  upon  every  subject  of  medicine  or  sur- 
gery which  was  under  public  discussion  during  his 
time  ;  and  carried  ofl'  the  prize  on  several  questions  pro- 
posed by  some  of  the  learned  societies  on  the  Continent. 


He  was  also  a  member  of  many  of  those  societies;  and 
their  rnemoirs  were  enriched  by  his  valuable  communi- 
cations. Besides  his  Demonstrationes  Anatomico-Patlio- 
logice,  of  which  two  parts  only  appeared,  the  one  con- 
taining the  structure  and  diseases  of  the  human  arm,  the 
other  the  structure  and  diseases  of  the  human  pelvis, — 
he  published  separate  dissertations  upon  the  following- 
subjects  :  "On  the  cause  of  hernia  in  new-born  chil- 
dren,"— "  on  the  sense  of  hearing  in  fishes,'" — "  on  the 
physicaf  education  of  children," — "  upon  inoculation  for 
the  small  pox," — "  upon  the  origin  and  colour  of  the 
negroes," — "  on  the  signs  of  life  and  death  in  new  born 
children," — "  on  infanticide,  with  a  project  for  the  estab- 
lishment of  a  foundling  hospital," — "  on  the  causes  of 
infanticide  and  suicide," — "  on  the  intromission  of  air 
inlo  the  lungs  of  new-born  children," — "  on  the  operation 
of  lithotomy  at  two  different  times,  according  to  the  ce- 
lebrated Franco," — "  on  ulcers  in  the  urethra.  Sec." — 
"  upon  the  orang-outang  and  other  kinds  of  apes,"* — 
"  upon  cancers," — "  upon  lameness  in  infants," — "  upon 
lithotomy," — "  upon  the  classification  of  fishes  accord- 
ing to  the  system  of  Linnjeus," — and  "  upon  the  fracture 
of  the  patella  and  olecranon."  He  also  presented  the 
following  memoirs  to  different  societies  ;  viz.  "  Upon 
the  callus  of  fractiu-ed  hones," — "  upon  the  advantages 
and  best  methods  of  inoculation  for  the  small-pox," — 
"  upon  the  theory  and  treatment  of  chronical  diseases  of 
the  lungs,  &C." — "  upon  the  construction  of  bandages  for 
hernia,  and  the  best  method  of  tempering  steel  used  for 
these  instruments," — "upon  the  structure  of  the  great 
bones  of  birds,  and  the  manner  in  which  atmospherical 
air  is  introduced  into  them,"t — "  upon  the  cure  of  ul- 
cers,"— "  upon  the  characteristic  marks  of  countenance 
in  persons  of  various  countries  and  ages,"  which  was 
afterwards  published  by  his  son  in  quarto,  in  1791,  and 
followed  by  the  description  of  a  method  of  delineating 
various  sorts  of  heads  with  accuracy, — "  upon  the  dis- 
covery of  the  glands  in  the  interior  of  the  sternum,"— 
"  upon  contagious  diseases  among  cattle," — "  upon  spe- 
cific remedies," — "  upon  the  effects  of  air,  sleep,  &c.  in 
the  cure  of  surgical  disorders," — "  upon  the  nature, 
treatment,  &c.  of  dropsy," — "  upon  physical  beauty,"— - 
"  upon  the  question.  Why  is  m;in  exposed  to  more  dis- 
eases than  other  animals  ?" — and  "  upon  the  fossil  bones 
of  unknown  and  rare  animals. 

After  his  death,  his  son,  M.  Adrian  Giles  Camper, 
published  in  1792  a  sequel  to  his  "  Treatise  on  the  na- 
tural difference  of  Features,"  &c.  entitled,  "Lectures  of 


*  Camper  published  an  excellent  paper  on  the  «  or- 
gans of  speech  (he  ought  to  have  said  voice')  in  the 
ouran-outang,"  in  the  69th  vol.  of  the  Trans.  Royal  Soc. 
London,  for  1779,  in  which  he  proved,  by  the  best  of  all 
possible  arguments,  viz.  the  anatomy  of  the  parts,  the 
impossibility  of  that  animal,  apes,  or  monkeys,  so  modu- 
lating their  voice  as  to  articulate  words  ;  and  thus  shewed 
the  absurdity  of  J.  J.  Rousseau's  opinion,  that  they  had 
lost  their  speech  from  disease. 

His  work  on  "  delineating  the  emotions  of  mind  in  the 
countenance,  &c."  has  been  translated  by  DrCogan,  and 
ought  to  be  consulted  by  every  painter,  sculptor,  and 
engraver.     [Mease.] 


-J-Tlio  discovery  of  this  curious  structure  was  fir.-it  made  by  Camper  in  1771.    It  lias,  however,  been  claimed  by  M.  Hunter  of  Lon- 
don ;  but  with  what  justice,  it  is  difficult  to  conceive,  as  that  gentleman's  j)aper  upon  lliis  subject  was  not  read  to  the  Roval  Societj . 
until  Feb.  1774. 


CAM 


CAM 


223 


the  late  Peter  Camper  on  the  niaiinei'  ol'  iiciineauii){  liic 
diflerciit  emotions  oi'  mind  in  liie  Countenance  ;  on  the 
striking  resemblance  between  (JuuUrupecis,  I'VjwIb, 
Fishes,  and  llie  Human  Si)etie»  ;  and  on  the  constituent 
Beauty  of  Form."  In  tlie  year  1803  a  collection  ol'  his 
works  a|)ijeuied  at  Paris  in  3  vols.  8vo.  with  a  folio  atlas 
of  plates,  under  the  title  of  "  Oeuvrcs  de  Fkrre  Ciunficr 
qui  onl  fiour  objtC  I'Jtisloire  A'aturr/ii-y  PlnjHwlogic.,  et 
I'ylnaloiiiii  Cuni/iari,"  to  which  is  prefixed,  "  An  Kssay 
on  his  Life  and  Writings"  by  his  son  ;  and  two  eulo- 
giums  ;  viz.  one  by  V'icq.  d'Azyr,  and  the  other  by  Con- 
dorcet. 

If  the  abilities  of  Camper  as  a  philosopher  entitle  him 
to  our  respect  and  admiration,  the  b(!lter  qualities  of  his 
heart  call  lor  our  esteem.  He  was  distinguished  by  his 
domestic  and  social  virtues,  and  performed  the  duties  of 
a  son  and  of  a  fatlier  witii  the  most  aflectionate  solicitude. 
He  often  sacrificed  his  own  inclinations  to  the  wishes  of 
his  aged  parents,  and  sweetened  their  declining  years  by 
Ijis  presence  and  tender  attention.  Though  his  literary 
labours  occupied  much  of  his  time,  yet  the  education  of 
his  children  was  always  liis  favourite  employment,  and 
we  Ciumot  better  conclude  this  sketch  of  Ids  life  than 
with  the  aflectionate  testimony  of  nis  son  :  "  Les  tendres 
soins  de  mcs  parens  pour  mon  bonhcur,  leur  douce  et 
franche  intimile,  milte  ct  millc  bicnfaits  dont  ils  m'ont 
coutblu  depuis  le  jour  de  mu  naissance  jus(|u'a  I'instant 
oil  un  meillcur  monde  est  devcnu  leur  partaa^e,  rappele- 
roiit  sans  ccsse  a  ma  mcmoni;  ces  paroles admirables  de 
la  doctrine  des  Ciiinois:  Qii'on  ne  saiiroic  aurvivre  a  un 
fierc,  a  tine  mere,  quejiour  les  /ilcurcr  chaquc  moment  de  la 
vie."     i/i) 

CAMPHOR  is  a  substance  contained  in  many  vege- 
tables, and  is  of  extensive  use  in  the  materia  medica. 
The  camphor  of  commerce  is  obtained  from  the  laurus 
camphora,  a  forest  tree  which  abounds  in  Borneo  and 
Sumatra.  It  is  found  in  perpendicular  veins,  near  the 
centre  of  the  largest  and  oldest  trees,  from  which  it  is 
picked  out  by  means  of  knives.  It  is  generally  procur- 
ed, however,  by  sublimation.  Small  pieces  of  the  stem 
and  branches  of  the  tree  arc  put  into  an  alembic,  to  the 
head  of  which  is  adapted  a  capital"  containing  straw. 
When  exposed  willi  a  little  water  to  a  moderate  heat, 
the  camphor  is  volatilized,  and  attaches  itself  to  the 
straw. 

Camphor  is  also  obtained  by  sublimation  from  another 
species  of  laurus,  which  grows  in  Japan  ;  but  this  kind  is 
not  so  much  esteemed  in  the  F.ast  as  that  which  is  ob- 
tained from  Sumatra  and  Borneo.  Camphor  is  likewise 
procured  from  the  Laurus  Cinnamotnum,  tUc  Laurus  Sas- 
aafraa,  the  Laurus  Cassia,  the  A/aran/a  Galaiiga,  the 
JCam/ifaria  rotunda,  and  X.\\c  .Isarum  Eurofieuin  ;  ginger, 
the  seeds  of  cardamom,  and  long  pepper  ;  and  from  the 
essential  oils  of  juniper,  sage,  hyssop,  thyme,  pepper- 
mint, rosemary,  and  lavender.  See  jtsiatic  Researches, 
vol.  iv.  p.  19;  Phil.  Trans.  1805  ;  Nicholson's  Journal, 
vol.  X.  p.  132;  Collect.  Academ.  Part.  Elr.  tom.  xiii.  p. 
43  ;  Disc.  Prelim,  et  Part.  Franc,  tom.  ii.  p.  206 — 223  ; 
and  the  Journal  de  la  Blanchcrie,  1785,  p.  393.  Sec 
Chemistry  and  Maiicuia  Medica.     (o) 

CAMPHOROSMA,  a  genus  of  plants  of  the  class 
Tetrandria,  and  order  Monogynia.     See  Botany,  p.  120. 

CAMPYNEMA,  a  genus  of  plants  of  the  class  Hex- 
andr'ia,  and  order  Monogynia.  See  Botany,  p.  190; 
and  Brown's  Prodromus  Plant.  jVov.  Noll.  p.  290. 

CAMUS,  Charles  Etienne  Lewis,  a  celebrated 
French  mathematician,  was  born  at  Cressy  m  Brie,  on 


tiic  2.Hh  ut  August,  1099,  and  wait  the  sun  of  Etienne 
Camus,  a  surgeon  of  that  place.  At  a  very  early  age 
he  displayed  a  great  attachment  to  mechanical  pursuits, 
and  while  his  companions  were  amusing  theinselveH  at 
play,  he  vva-.;  often  found  constructing  some  machine, 
with  no  other  instrument  but  a  knife.  Before  the  eleventh 
year  of  his  age,  lit  felt  such  a  passion  for  mathematical 
learning,  that  he  entreated  his  parents  to  send  him  to  the 
college  at  Paris  ;  but  from  the  narrowness  of  their  cir- 
cumstances, they  at  first  hesitated  about  the  prudence  of 
such  a  step  ;  and  it  was  only  from  h  well  founded  confi- 
dence in  the  wisdom  and  talents  of  thilr  son,  that  they  at 
last  resolved  to  send  him  to  tiie  college  of  Navarre. 

In  a  short  lime  Camus  became  one  of  the  best  scho- 
lars at  the  college  ;  and  at  the  end  of  two  years  he  was 
able  to  give  lessons  in  mathematics,  and  thus  to  defray 
all  the  expences  of  his  education. 

Under  the  care  of  the  celebrated  Varignon,  Camus 
applied  himself  to  the  study  of  the  higher  branches  of 
mathematics,  and  he  at  the  same  time  directed  his  atten- 
tion to  the  subjects  of  civil  and  niililaiy  architecture, 
mechanics,  and  astronomy.  His  knov.led^e  of  these 
subjects  gained  him  the  acquaintance  and  friendship  of 
M.  De  Cotte,  Couplet,  and  Cassini,  and  paved  the  wray  for 
his  introduction  into  the  academy  of  sciences.  In  the 
year  1727,  that  learned  body  having  proposed  as  the 
prize  subject,  "  The  best  method  of  masting  vessels," 
Camus  entered  the  lists,  and  had  the  good  fortune  to  be 
among  the  number  of  those  whose  memoirs  on  this  sub- 
ject were  published  by  the  academy  in  the  Rccueil  den 
Prix. 

In  consequence  of  this  proof  of  his  talents,  Camus  ob- 
tained, on  the  13th  August  1727,  the  place  of  adjunct 
mechanician,  vacant  by  the  promotion  of  M.  Pilot.  In 
the  year  1728,  he  wrote  a  memoir  on  accelerated  motion 
by  living  forces,  a  subject  which  was  then  agitated  with 
much  heat.  On  the  16th  December,  1730,  the  academy 
of  architecture  appointed  him  professor  of  that  science  ; 
and  in  1733,  Ke  was  honoured  with  the  ofTice  of  secretary 
to  the  same  academy.  He  obtained  the  degree  of  asso- 
ciate to  the  academy  of  sciences  on  the  I8th  of  April 
1733.  On  this  occasion  the  celebrated  Clairaut  was  hi^ 
com])Ctitor,  and  appeared  upon  counting  the  votes  t<< 
have  a  majority  of  one  in  his  favour.  It  was  imagined, 
however,  that  some  mistake  had  been  committed  in  tak- 
ing down  the  voles,  and  in  consequence  of  this  suspicion. 
the  king,  at  the  request  of  the  academy,  nomuiated  both 
the  candidates. 

In  the  year  1736,  Camus  \vas  sent  along  with  Clairaut, 
Maupertius,  and  Monnicr,  to  measure  a  degree  of  the 
meridian  at  the  north  polar  circle.  During  this  opera- 
tion, which  was  completed  in  1737,  Camus  rendered  him- 
self highly  useful,  not  merely  as  an  astronomer,  but  as  a 
mechanician  and  an  artist ;  and  to  his  address  and  genius 
the  operation  owed  a  great  part  of  its  success. 

When  M.  Mairan  succeeded  Fontenelle  as  secretary 
to  the  academy,  Camus  was  appointed,  ontlie  1 8th  Janu- 
ary 1741,  to  the  situation  of  pensioner-geometrician  held 
by  that  learned  philosopher.  In  the  same  year,  his  at- 
tention was  directed  to  the  subject  of  measuring  the  ca- 
pacity of  vessels  for  containing  litjuids  ;  and  he  invented 
a  gauging-rod  and  sliding-rulc  for  calculat'mg  tlie  con- 
tents of  casks  of  every  ftirm.  In  1746,  Camus  found  a 
difi"erence  between  the  length  of  the  standard  ell,  and 
that  which  was  fixed  by  law  ;  and  the  academy  being 
consulted  on  this  subject,  he  was  appointed,  along  with 
M,  Hellot.  to  examine  it.     The  cause  of  the  difference 
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w  as  soon  discovered,  and  likewise  the  reason  why  the  ell 
was  not  composed  of  any  aliquot  parts  of  the  toise.  In 
1747,  Camus  published  a  memoir  on  the  tangents  ol 
points  common  to  several  branches  of  the  same  curve  ; 
and,  a  short  time  afterwards,  he  was  appohited  to  the 
place  of  examiner  of  the  schools  of  engineers  and  artil- 
Jerv.  In  this  new  situation,  his  time  was  much  occupied 
by  'travelling,  but  he  still  found  leisure  to  compose  a 
complete  course  of  mathematics  for  the  use  of  the  engi- 
neers, which  appeared  at  different  times,  m  4  volumes 

8vo.  .  ,       .  . 

In  1756,  Camits  was  one  of  the  eight  academicians 
who  were  appointed  to  examine,  by  a  new  measurement, 
the  distance  between  the  centres  of  the  pyramids  of 
Villejuifve  and  Juvisi,  Avhich  had  formerly  been  mea- 
sured by  Picard ;  and  he  has  given  a  full  account  of 
this  operation  in  tlie  Memoirs  of  the  Academy  for 
1754. 

Camus  married,  in  1733,  Mademoiselle  Fournier,  by 
v/hom  he  had  four  daughters,  only  one  of  whom  arrived 
at  maturity.  Tliis  lady,  whom  her  father  loved  with 
the  most  unusual  tenderness,  was  married  to  M.  Pagin, 
treasurer  to  the  Count  de  Clermont.  In  the  rigorous 
winter  of  1766,  Camus  caught  a  severe  cold  in  his 
breast  during  his  travels  to  examine  the  schools  of  ar- 
tillery; and  his  health  had  just  been  re-established  by 
M.  Petit,  when  the  death  of  his  only  daughter,  on  the 
4th  December  1767,  occasioned  a  relapse.  After  this 
distressing  event,  his  health  gradually  declined,  and  he 
expired  on  the  4th  of  May  1768,  in  the  69th  year  of  his 
age. 

M.  Camus  was  above  the  middle  size,  and  was  dis- 
tinguished by  the  frankness  of  his  manner,  and  by  an 
unyielding  integrity  of  character.  He  left  behind  him 
a  great  number  of  manuscripts,  among  which  were, 
treatises  on  the  various  subjects  of  Dialling,  Mechanics, 
the  Differential  and  Integral  Calculus,  Algebra,  Hy- 
draulics, Conic  Sections  ;  Perspective  ;  on  the  Division 
of  Time,  and  the  Machines  which  are  employed  to  mea- 
sure it;  on  the  Toise;  on  Vaults;  on  Winches;  on 
Practical  Geometry ;  on  the  application  of  Algebra  to 
Geometry  ;  on  the  Mines  of  Sweden. 

The  following  is  a  complete  list  of  the  writings  of 
Camus : 

1.  Cours  de  mathematiques  u  I'usage  des  Ingeiiieurs. 
Paris,  4  vol.  in  8vo. 


2.  Elemens  de  mecanique. 

3.  Eiemens  d'  arithmetique. 

4.  Du  mouvementacceiere  par  des  resorts  et  des  forces 
qui  resident  dans  les  corps  en  mouvement.  See  Mem. 
Mad.  1728,  p.  159.  Hist.  73. 

5.  Solution  d'un  probleme  de  geometrie  de  M.  Cra- 
mer.    Id.  1732,  p.  446. 

6.  Observations  sur  la  figure  des  dents  des  roues,  et 
des  ailes  des  pignons  pour  rendre  les  horloges  plus  par- 
faites.  Id.  1733,  p.  117.  Camus  afterwards  discussed 
this  important  subject  at  greater  length  in  the  10th  and 
1 1th  books  of  his  Cours  des  Mathcmatique. 

7.  Obs.  sur  Taction  d'une  balle  de  mousquet,  qui 
perce  une  piere  de  bois  d'une  epaisseur  considerable, 
sans  lui  communiquer  de  vitesse  sensible.  Id.  1738,  p 
147,  H.  98. 

8.  Obs.  sur  la  meilleure  maniere  d'employer  les  seaux 
pour  elever  de  I'eau.     Id.  1739,  p.  157,  H.  49. 

9.  Obs.  sur  les  meilleures  proportions  des  pompes, 
et  des  parties  qui  les  composent.  Id.  1739,  p.  297, 
H.  49. 

10.  Probleme  de  statique.     Id.  1740,  p.  201,  H.  103. 

11.  Obs.  sur  un  instrument  propre  5  jauger  les  ton- 
neaux,  et  les  autre  vaisseaux  qui  servent  a  contenir  les 
liqueurs.     Id.  1741,  p.  385,  H.  105. 

12.  Obs.  sur  I'etalon  de  I'aune  du  bureau  des  Mar- 
chands  Merciers  de  la  Ville  de  Paris.  Id.  1746,  p.  607, 
H.  109. 

13.  Obs.  sur  les  tangentes  des  points  communs  a 
plusieurs  branches  d'une  meme  courbe.  Id.  1747,  p. 
272. 

14.  Obs.  sur  les  operations  faites  par  ordre  de  I'Aca- 
demie  pour  mesurer  Tintervalle  entre  les  centres  des 
pyramides  de  Villejuifve  et  de  Juvisi,  en  conclure  la 
distance  de  la  tour  de  Montlhery  au  clocher  de  Brie- 
Comte-Robert  et  distinguer  entre  les  differentes  deter- 
minations qui  nous  avons  du  degrfe  du  meridiens  aux  en- 
virons de  Paris,  celle  qui  doit  etre  pref6iee.  Id.  1754, 
p.  172,  H.  103. 

15.  De  la  mature  des  vesseaux.  See  Henieil des  Prijc. 
tom.  ii.  M.  ii.        , 

16.  Maniere  de  fair  agir  de  ramcs.  Tom.  ii.  p.  45, 
47,  and  49. 

17.  Machine  pour  fair  jouer  a  la  fois  plusieurs  tamis. 
See  Machines  J/i/irouvees.  Tom.  ii.  p.  183,  and 
185.     (o) 


CANADA. 


CANADA,  sometimes  called  New  France,  or  the 
Province  of  Quebec,  is  an  extensive  tract  of  country  in 
North  America ;  and  is  the  principal  British  possession 
in  that  quarter  of  the  globe.  The  relative  position  of 
this  colony  to  the  United  States,  and  its  immense  extent 
of  territory;  its  growing  commercial  importance,  and 
its  ability  to  supply  our  West  India  islands,  in  the  event 
of  interruptions  to  their  intercourse  with  the  Americans; 
the  circumstance  of  its  being  hitherto  little  known  to 
the  inhabitants  of  Great  Britain,  and  of  much  useful  in- 
formation having  been  recently  actiiiiied  respecting  it  ; 
all  these  considerations  justly  entitle  it  to  a  much  larger 
space  than  it  has  hitherto  occupied  in  works  of  this  na- 
ture. The  name  Canada,  in  its  most  extended  sense, 
.md  especially  according  to  the  usage  of  the   French 


geographers,  has  been  applied  to  the  whole  of  that 
immense  district,  which  is  comprehended  between  the 
43d  and  5()th  degrees  of  north  latitude,  which  reaches 
from  the  .\tlantic  to  the  Pacific  ocean,  in  an  inclined 
direction  from  north-east  to  south-west ;  but,  in  its  more 
confined  acceptation  as  a  British  colony,  it  is  computed 
to  extend  about  1300  geographical  miles,  between  the 
64th  and  97lli  degrees  of  west  longitude ;  while  its 
breadth,  at  a  medium,  is  rated  at  200  miles,  though  its 
greatest  width,  from  Lake  Erie  on  the  south,  or  lat  43, 
to  lat.  49,  is  about  360  miles.  It  is  bounded  on  the 
cast  by  the  (Uilf  of  St  Lawrence  ;  on  the  north,  the  west, 
and  south-west,  by  the  territories  of  difl'erent  Indian  na- 
tions ;  and  on  the  south  and  south-east  by  New  York, 
New  England,  New  Brunswick,  and  Nova  Scotia;  but, 
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tscepl  on  Uic  cast,  Us  precise  limits  arc  no  where  well 
defined.  Even  on  ihe  side  of  the  United  Slates,  its 
bo\n«I;\i-ies  ai-e  not  yet  definitively  fixed  ;  and  have  been 
the  subject  of  iimeh  discussion,  fmm  the  era  of  Ameri- 
can independence  to  the  present  day.  Accordinij  to 
the  treaty  of  peace  between  the  colonies  and  the  mother 
country,  upon  ilie  termination  of  llie  .'\nieiican  war,  the 
line  of  division  was  to  run  from  the  noilh-wesl  angle 
of  Nova  Scotia  along  those  high  lands  wliich  divi<le  the 
rivers  thai  empty  themselves  into  the  St  Lawrence,  from 
those  that  fall  into  the  Atlantic  Ocean,  to  the  north- 
westernmost  head  of  the  Connecticut  river;  along  the 
middle  of  that  river  to  tlie  ^.'itli  degree  of  north  lati- 
tude; along  the  said  latitude,  due  west,  till  it  strikes 
the  river  Iroquois  or  Cataraguay ;  along  the  middle 
of  that  river,  of  Lake  Ontario,  of  Lake  Kiie,  of  Lake 
Huron,  of  Lake  Superior,  of  the  Long  Lake  (which, 
however,  has  no  existence),  and  of  the  Lake  of  the 
Woods;  thence,  on  a  due  west  course,  to  the  river 
Mississijjpi;  and  along  t!ie  middle  of  that  river,  till  it 
intersect  tlic  northernmost  part  of  the  31st  degree  of 
north  latitude. 

It  is  divided  into  two  provinces,  called  Upper  and 
Lower  Canada.  The  former,  which  is  the  western  di- 
vision, is  situated  on  tlie  noith  side  of  the  great  lakes, 
or  sea  of  Canada;  and  is  inhabited  chielly  Ijy  English 
settlei-s.  The  latter  is  situated  on  the  river  St  Lawrence, 
towards  the  east,  and  is  peopled  by  a  greater  proportion 
of  I'rcnch  inhabitants.  The  lower  province  is  divided 
into  twenty-one  comities :  Gas;  e,  Cornwallis,  Devon, 
Hertford,  Dorchester,  Uuckinghanishire,  Richlieu,  Bed- 
ford, Surry,  Kent,  lluntingdom,  York,  Montreal,  Effing- 
ham, Leinster,  Warwick,  Saint  Maurice,  Hampshire, 
Quebec  county,  Northumberland,  and  Orleans;  17  of 
which  send  two  representatives  each  to  the  Provincial 
Assembly;  and  the  other  four,  one  each.  It  contains 
the  following  towns,  besides  a  number  of  large  and 
populous  villages  : — Quebec,  the  scat  of  govermnent, 
situated  on  a  lofty  point  of  land,  on  the  north-west  side 
of  the  St  Lawrence,  nearly  400  miles  from  its  mouth, 
very  strong  by  nature,  and  completely  fortified  by  art, 
contains  about  15,000  inhabitants,  and  sends  fotir  repre- 
sentatives to  the  Assembly  : — Montreal,  180  miles  above 
Quebec,  built  on  the  east  side  of  an  island  formed  by 
the  junction  of  the  St  Lawrence  with  the  Utawas,  the 
boundary  between  the  two  provinces,  contains  6000  in- 
haliitants,  and  also  sends  four  representatives :  Trois 
Jiwicres,  or  Three  Rivers,  nearly  midway  between  Que- 
bec and  Montreal,  formerly  a  place  of  great  resort  to 
the  Indians,  coniams  about  250  houses: — The  Borough 
cf  IViUlam  Henry,  (so  named  in  compliment  to  his  Royal 
Highness  the  Duke  of  Clarence,)  situated  in  the  Seignio- 
ry of  Sorelle,  on  the  south  side  of  the  St  Lawrence, 
about  45  miles  below  Montreal,  and  which  was  origi- 
nally laid  out  by  the  surveyor-general  of  the  province, 
is  principally  iidiabited  by  American  loyalists  and  dis- 
banded soldiers,  who  obtained  small  grants  of  land  at  the 
end  of  the  American  war,  the  Seigniory  having  about 
that  time  been  puithased  by  the  crown',  in  the  view  of 
forming  a  niilitaiy  position  at  this  place;  contains  up- 
wards of  100  houses,  a  Protestant  and  a  Romish  church, 
a  govcrnnu  iit-housc  (the  only  brick  building  of  any 
magnitude  in  the  province),  and  a  military  hospital: 
tlie  inhabitants  are  cliielly  employed  in  sliip  building. 

In  the  Upper  province,  the  principal  settlements  (for 
they  can  scarcely  yet  be  called  towns),  are — Kingston, 
385    I'liles  above  Quebec,  near  the  egress  of  the  St 
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Lawrence  from  Lake  Ontario,  which  has  increased  and 
improved  very  rapidly  since  its  foundation  in  1784,  and 
which  contains  several  commodious  dwellings  built  of 
excellent  stone,  a  barrack,  a  jail,  a  court-house, a  ciiurrh, 
an  hospital,  several  extensive  store-houses,  and  a  na\al 
dock-yard: — York;  iir  Toronto,  the  seat  of  government 
in  Upper  Canada,  and  about  450  miles  above  Quebec, 
which  was  laid  out  as  the  site  of  a  town  only  in  1797, 
and  has  already  made  very  conhiderablc  advancement: 
— A'ia^ara,  or  .Ve-i^url:,  at  the  west  opening  of  Lake  On- 
tario, and  about  525  miles  from  Quebec,  a  very  thriving 
and  beautifully  situated  town: — Quecnetoton,  about  eight 
miles  beyond  Niagara,  a  neat,  flom-isliing  place,  wiicrc 
all  the  merchandise  and  stores  for  the  upper  province 
are  landed  from  the  vessels  ill  which  they  have  been 
conveyed  from  Kingston,  to  be  transported  in  waggons 
to  Chi/ijiazva,  or  Fort  Wetland,  about  ten  miles  distant, 
which  contains  several  store-houses,  two  or  three  ta- 
verns, and  a  w.oden  fort,  with  a  garrison  of  25  men. 

The  ])rincipal  foils  or  military  posts  are.  Fort  Carlton, 
a  little  higher  up  the  river,  well  garrisoned  and  foitified, 
and  possessing  an  excellent  harbour;  Fort  Magara, 
situated  at  the  ingress  of  the  St  Lawrence  into  Lake  On- 
tario, and  of  great  importance  for  the  protection  of  the 
British  Indians;  Fort  .imhurstburg/i,  between  Lake 
Erie  and  Huron;  and  Fort  St  Josefih,  upon  an  island  at 
the  western  end  of  Lake  Huron,  and  particularly  essen- 
tial to  the  commercial  interests  of  Canada. 

The  import  of  the  word  Canada,  and  the  reason  of  the 
country  having  been  so  named,  arc  equally  unknown  ; 
and,  as  a  sufficient  proof  how  little  certainty  there  is  on 
the  subject,  the  following  account  of  the  matter,  more 
ludicrous  than  satisfactory,  may  lie  submitted  to  the  rea- 
der. A  band  of  Spaniards  having  landed  on  the  coast  in 
quest  of  gold,  which  was  then  the  sole  object  of  pursuit 
with  every  voyager  to  America,  and  finding  that  the 
country  yielded  none  of  their  favourite  metal,  frequently- 
exclaimed  to  one  another  on  their  departure,  in  the  pre- 
sence of  the  natives,  Aca  nada,  i.  e.  here  is  nothing.  Upon 
the  arrival  of  the  French  some  lime  afterwards,  the  In- 
dians, with  a  view  to  hasten  their  departure  also,  repeat- 
edly pronounced  the  words  which  they  had  heard  from 
their  former  visitors  at  their  re-cmbarkation  ;  upon  which 
their  new  friends,  imagining  that  it  was  the  name  of  the 
country,  immediately  called  it  Canada. 

Tliis  country  appears  to  have  been  first  discovered  in 
1495,  by  the  famous  Italian  adventurer  John  Cabot,  who 
sailed  under  a  commission  from  Henry  V'll.  of  England, 
but  who  was  not  permitted  by  thai  cautious  prince  to  at- 
tempt any  regular  settlement  on  the  coast.  In  the  be- 
ginning of  the  16th  century,  it  was  visited  by  some 
French  mariners,  who  were  fishing  on  the  banks  of  New- 
foundland ;  and,  in  1523,  Francis  I.  sent  four  sliips  under 
the  command  of  \'ei-azani,  a  Florentine,  to  make  disco- 
veries in  North  America;  but,  after  two  unsuccessful 
attempts,  having  sailed  on  a  tliird  expedition,  he  was 
never  heard  of  more.  In  1534,  Jaques  Cartier,  a  native 
of  St  Alalo,  sailing  under  a  commission  from  the  French 
king,  landed  at  several  places  on  the  coast  of  the  Gulf  of 
St  Lawrence,  and  took  possession  of  the  countiy  in  the 
name  of  his  sovei'cign. 

In  the  year  following,  he  made  a  second  voyage,  with 
a  more  formal  commission,  and  with  a  much  larger  force; 
sailed  up  the  StLawrence,  as  far  as  the  island  of  Orkans ; 
experienced  the  most  hospitable  treatment  from  the  na- 
tives ;  and,  -ftcr  wi;,terii)g  at  St  Croix,  relumed  to 
France,  with  a  flaming  account  of  the  fertilitv  of  thesoil, 
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and  the  value  o)  the  productions,  but  with  no  specimens 
of  the  precious  metals.  His  failure  in  the  discovery  of 
these  last  mentioned  commodities,  brought  him  into  some 
degree  of  disgrace;  and  ui  1540,  he  was  sent  out  only 
in  the  capacity  of  pilot  to  M.  de  Roberval,  who  was  ap- 
pointed viceroy  of  Canada  ;  who  made  various  attempts 
to  discover  a  north-west  passage  to  the  East  Indies  ;  who 
frequently  returned  to  France  for  new  recruits ;  and 
who  was  lost,  with  a  numerous  train  of  adventurers,  in 
1 749,  without  any  tidings  ever  being  received  of  his  fate. 
By  this  calamitous  event  the  government  of  France  was 
so  much  discouraged,  that,  for  nearly  50  years  afterwards, 
no  measures  were  employed  to  support  the  fe^^'  French 
settlers,  who  still  remained  in  North  America.  At  length, 
Henry  IV.  appointed  the  Marquis  de  la  Roche,  lieutenant 
general  of  Canada ;  but  that  nobleman,  sailing  from 
France  in  1598,  having  injudiciously  attempted  a  settle- 
ment on  the  isle  of  Sable,  and  cruized  for  some  tiino  on 
the  coast  of  Nova  Scotia,  without  any  succe'is,  returned 
home  in  disgrace,  aud  died  of  grief-  Other  governors, 
however,  were  more  successful  in  their  expeditions ; 
and  by  the  increasing  attractions  of  the  fur  trade,  were 
enabled  to  collect  great  numbers  of  settlers,  and  to  form 
a  permanent  establishment  in  Canada,  or  New  France, 
as  it  was  then  designated.  One  of  the  most  active  of 
these  adventurers  was  a  naval  officer  called  Champlain, 
a  man  of  considerable  enterprize  and  ability,  who  com- 
pletely explored  the  banks  of  the  St  Lawrence,  discover- 
ed the  lake,  which  bears  his  name,  and  built  the  city  of 
Quebec  in  the  year  1608.*  At  this  period  two  Indian 
nations,  the  Algonquins  and  Hurons,  who  occupied  the 
district  in  which  the  new  colony  was  planted,  happened 
to  be  very  hard  pressed  by  their  inveterate  enemies  the 
Iioquois ;  and,  in  the  hope  of  procuring  important  as- 
sistance to  their  cause,  readily  welcomed  and  befriended 
the  new  settlers.  Champlain,  instead  of  endeavouring 
to  unite  the  natives  in  general  in  an  attachment  to  France, 
inconsiderately  took  a  side  in  their  contests ;  and  thus 
raised  up  an  enemy,  of  whose  power  and  ferocity  he  was 
little  aware,  and  whose  rooted  hostility  presented  per- 
petual obstructions  to  the  future  prosperity  of  the  colony. 
The  Iroquois  never  forgave  this  interference  on  the  part 
of  the  French  ;  and  kept  them  in  such  a  state  of  almost 
unceasing  warfare,  that,  during  a  whole  century  at  least, 
the  European  residents  were  never  altogether  free  from 
alarms;  were  seldom  permitted  to  reap  and  sow  in  safety; 
and  were  frequently  in  hazard  of  total  extermination. 

The  infant  colony  was,  for  a  long  time,  very  much  ne- 
glected by  the  mother  country ;  and  its  support  was 
chiefly  entrusted  to  private  individuals,  who  fitted  out 
expeditions  at  their  own  expense  and  risk.  As  the  per- 
sons, however,  who  conducted  these  enterprizes,  were 
generally  men  of  rank  and  fortune  ;  and  as  they  received 
from  government  the  exclusive  right  to  trade  with  the 
Indians  in  furs,  they  found  no  diflkulty  in  procuring  as 
many  individuals  to  accompany  them,  as  they  were  able 
to  support ;  but  still,  their  strength  and  n\imbers  were 
never  sufficient  to  ensure  protection  against  the  barbar- 
ous uicursions  of  the  savages. 

The  province  of  New  France  very  soon  became  as 
much  a  missionary  station,  as  a  commercial  settlement. 
A  very  general  zeal  for  the  Christian  instruction  of  the 
Indians,  was  excited   throughout  the  French  empire ; 


and  many  individuals  of  rank  and  property  devoted  their 
lives  and  their  fortunes  to  the  cause.  The  Jesuits,  how- 
ever, soon  engrossed  the  sole  direction  of  this  under- 
taking ;  and  were  greatly  instrumental  in  obstructing  the 
prosperity  of  the  colony,  both  by  their  perpetual  conten- 
tions, which  they  maintained  with  the  governors,  and  by 
the  pernicious  effects  which  their  labours  produced  upon 
the  character  of  the  natives.  The  individuals,  indeed, 
who  were  personally  employed  as  missionaries,  were 
generally  men  of  true  piety,  always  possessed  of  un- 
daunted zeal,  and  frequently  distinguished  by  extraordi- 
nary talents.  Their  astonishing  hardships,  unceasing 
perseverance,  and  heroic  sufferings,  can  never  be  too 
highly  applauded,  and  can  scarcely  be  adequately  de- 
scribed. Besides  the  ordinary  perils  and  privations,  to 
which  they  were  daily  exposed,  they  have  often  been 
known  to  rush  into  the  midst  of  contending  savage  ar- 
mies, for  the  purpose  of  discharging  the  duties  of  their 
office  ;  calmly  to  employ  themselves,  amidst  the  horrid 
carnage  of  an  Indian  engagement,  in  baptizing  the 
wounded  and  the  dying ;  and  generally  in  such  cases  to 
terminate  their  labours  by  the  patient  endurance  of  the 
most  excruciating  tortures.  But  all  their  exertions  were 
unhappily  attended  with  very  little  success  ;  and  in  some 
respects  even  proved  rather  hurtful  than  beneficial.  They 
habituated  themselves  to  the  modes  of  savage  life  ;  as- 
sumed the  dress  and  occupations  of  the  Indian  tribes, 
whom  they  went  to  instruct ;  rendered  themselves  in  a 
great  measure  dependent  upon  their  protection  and  ser- 
vices ;  and  in  this  manner  too  often  incurred  the  con- 
tempt, instead  of  acquiring  the  veneration  of  the  natives. 
Even  when  they  were  successful  in  their  ministrations, 
they  may  be  said  to  have  made  allies  to  the  French,  ra- 
ther than  converts  to  Christianity.  They  did  little  more, 
in  most  cases,  than  admit  the  Indians  by  baptism  into  the 
bosom  of  the  Catholic  church,  instruct  them  in  a  few  un- 
meaning ceremonies,  and  inspire  them  with  a  bigotted 
hatred  of  the  unconverted  tribes  ;  while  they  left  them 
as  rude  with  regard  to  the  arts  of  life,  as  ignorant  of  the 
principles  of  society,  as  averse  to  industrious  habits,  as 
regardless  of  Christian  duties,  as  complete  barbarians 
in  short,  in  every  respect,  as  ever  they  had  been.  Their 
converts  even  lost,  in  a  great  degree,  the  useful  qualities 
of  the  savage,  without  acquiring  the  virtues  of  the 
Christian  ;  relaxed  their  wonted  courage  and  vigilance, 
and  trusted  to  the  Saints  for  defence  against  their  ene- 
mies ;  depended  upon  their  new  allies,  in  many  instances, 
both  for  protection  and  provisions ;  and  thus  became  a 
heavy  burden,  instead  of  proving  a  useful  barrier  to  the 
colony.  The  degraded  appearance,  also,  and  enfeebled 
spirit  of  the  Indian  band,  wlio  thus  sulnnitled  to  the  tui- 
tion of  the  Catholic  colonists  in  Canada,  com])arcd  with 
the  industrious  pursuits,  orderly  conduct,  improved  habi- 
tations, and  increasing  comforts  of  tliosc,  who  were  in- 
structed by  the  ])rotestantmissionai'it's,  on  the  borders  of 
New  England,  tended  greatly  to  inspire  the  natives,  in 
general,  with  a  growing  respect  and  attachment  to  the 
English,  while  it  confirmed  their  contempt  and  dislike 
of  the  French.  The  English  colonists  naturally  exerted 
their  endeavours  to  encourage  tliis  predilection  ;  and 
many  of  the  Indians  became  still  more  partial  to  their 
intercourse,  for  this  additional  reason,  that  tliey  found  in 
these  states  a  better  price  for  their  furs,  than  what  the 


•  It  in  said  tlmt  some  of  his  followers,  upon  their  first  view  of  the  lofty  point  of  land,  on  wliicli  the  capital  of  Canada  is  situated, 
and  wliicli  is  350  fc;el  of  perpendicular  height,  having  exclaimed  in  astonishment,  Quel  bee  !  Champlain  immediately  resolved  to  be- 
stow that  name  upon  his  projected  town. 
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French  merchanls  could  aft'oiil.  These  two  circumstan- 
ces, ihc  nnilual  hatred  of  tlic  converted  and  uucoiivoilcd 
natives  of  Canada,  the  foniur  ol'  whom  were  (generally 
in  allian<  e  with  the  sell  lenient  at  (Quebec  ;  and  the  prin- 
ciple wliichilic  I'lencli  adopted,  of  treating  allliiosc  In- 
dian tribes  as  i-nemies,  w  ho  carried  their  conunodilies  to 
the  traders  of  New  Kni^laiid,  or  who  received  Enj^lish 
missionaries  among  them,  kQ\A  tlie  province  of  Canada 
in  a  state  of  perpetual  contest,  as  long  as  it  remained  in 
the  possession  of  France.  These  ecclesiastical  proceed- 
ings were  so  interwoven  with  the  civil  affairs  of  the  co- 
lony, and  had  such  an  induence  even  upon  its  commer- 
cial interests,  that  this  short  sketch  of  their  nature  and 
cflccts,  seemed  necessary  to  explain  and  account  for  suc- 
ceeding events  ;  but  it  has  led  us  rather  to  anticipate  the 
general  history  of  the  province,  and  we  now  return  to  the 
narrative  of  a  few  of  the  most  prominent  pailiculars  in 
its  progress. 

Until  the  year  1627,  tlic  prosperity  of  the  settlement 
was  greatly  retarded  by  religious  dissensions  among  the 
colonists  themselves  ;  but,  at  this  period,  tlic  French  mi- 
nister, Richelieu,  who  cordially  hated  the  Protestants, 
put  the  province  of  New  FraTice  under  the  management 
of  a  chartered  company,  lie  endowed  them  with  great 
privileges,  upon  condition,  that  they  should  exclude  the 
Huguenots,  and  establish  Catholic  priests  in  every  dis- 
trict ;  and  gave  them  a  constitution,  which,  with  the  ex- 
ception of  what  regarded  religion,  has  been  reckoned  as 
a  model  for  colonial  establishments.  About  this  time 
Charles  I.  of  England  entered  into  a  war  with  France  ; 
and  Sir  David  Kirk,  or  rather  Kcrtk,  a  French  Calvinist, 
having  received  the  command  of  three  English  ships, 
sailed  upon  an  expedition  against  Quebec  ;  defeated  the 
squadron  which  was  sent  to  its  relief,  and,  after  reducing 
the  colonists  to  the  greatest  extremities,  compelled  them 
to  capitulate  in  the  year  1629.  He  fulfilled  so  faithfully 
the  terms  of  surrender,  and  treated  the  vantiuished  with 
so  much  humanity,  that  the  greater  part  of  the  settlers 
declined  the  privilege  of  being  conveyed  to  old  France, 
and  remained  under  their  conquerors  in  Canada.  The 
colony  was  restored  to  France  by  the  treaty  of  St  Ger- 


main, in  16,';2  ;  but  it  was  only  by  the  most  astonishing 
exertions  of  a  succession  of  able  and  enterprising  go- 
vernors, that  its  existence  was  preserved  amidst  the  va- 
rious difTicullii-s  under  which  it  laboured,  from  the  ne- 
glect which  it  cx])!  rienced  on  the  part  of  the  mother 
country,  from  its  own  intestine  divisions,  and  from  the 
desolating  excursions  of  the  hostile  Indians. 

About  the  year  16C2,  it  was  reduced  to  the  eve  of  de- 
struction by  the  rash  and  haughty  temper  of  the  govenior 
general,  D'Avaugour.  Previous  to  that  [leriod,  he  had 
issued  the  strictest  orders  against  selling  spirituous  li- 
quors to  the  savages ;  and  a  w<jman  of  Quebec,  havinij 
been  detected  in  that  pernicious  traffic,  was  instantly 
conuuittcd  to  prison.  By  the  inlrealics  of  her  relations, 
one  of  the  fathers  among  tiic  Jesuits  was  induced  to  in- 
tercede with  the  governor  for  her  release.  D'Avaugour, 
enraged  to  find  tliat  his  salutary  regulations  were  thus 
thwariid  by  those,  who  ought  to  have  most  vigorously 
seconded  his  injunctions,  replied,  in  a  paroxysm  of  pas- 
sion, that,  since  the  crime  was  not  punishable  in  that 
woman,  neither  should  it  be  so  in  any  other  person.  He 
considered  it  as  a  point  of  honour  not  to  retract  his  de- 
claration ;  and,  in  consequence  of  the  licence  thus  per- 
mitted in  the  disposal  of  ardent  spirits,  both  the  natives 
and  tiie  soldiery  became  so  completely  debauched,  that 
all  order  and  decency  were  disregarded,  the  ch^igy  open- 
ly insulted,  and  the  bishop  compelhd  to  embark  for 
France,  in  order  to  lay  his  complaints  before  the  king. 
Almost  immediately  after  his  departure,  tiie  whole  sys- 
tem of  nature  in  Canada  appeared  to  have  undergone  a 
fatal  revolution.  The  most  tremendous  hurricanes, 
earthquakes,  thunderings,  and  fiery  meteors,  pervaded 
almost  every  quarter  of  the  province,  to  a  degree  altoge- 
ther unprecedented  in  that  country.  The  largest  trees 
were  torn  up  by  the  roots,  and  the  rivers  turned  out  of 
their  courses ;  mountains  were  overthrown  from  their 
foundations,  and  whole  districts  enveloped  in  flames, 
which  issued  from  the  bowels  of  the  earth  ;  the  coasts 
were  covered  with  sea  monsters  cast  ashore,  and  every 
element,  in  short,  seemed  labouring  to  announce  the  dis- 
solution of  the  world.*     These  awful  calamities  were  so 


•  The  JbUowing  particulars  of  this  remarkable  event,  extracted  from  the  journal  of  the  French  Jesuits  at  Quebec,  and  first  pub- 
lished in  bamben's  Travels  in  Canada,  (llioush  rather  to  be  regarded  as  a  curious  legend,  tliun  a  creditable  record,)  may  prove  mler- 
esting  to  our  readers.  "  It  was  on  the  5lh  ofFcbniary  1663,  about  half  pist  five  o'clock  in  the  evening,  tlial  a  great  rushing  noise  was 
heard  throughout  the  whole  extent  of  Canada.  This  noise  caused  the  people  to  run  out  of  their  houses  into  llie  streets,  as  if  their 
habitations  h.ad  been  on  fire  ;  but,  instead  of  liames  and  smoke,  they  were  sui-prised  to  sec  the  w.alls  reeling  backwards  and  forwards, 
and  tlie  stones  moving,  as  it'  they  had  been  dctaclied  from  each  other.  The  bells  rang  of  their  own  accord.  The  rot's  ot  the  buildings 
bent  down,  first  on  one  side,  and  then  on  the  other-  The  limbers,  raflers,  and  planks,  cracked.  The  earth  trembled  violently,  and 
caused  the  stakes  of  the  palisades  and  palings  to  dance  in  a  manner  that  would  have  been  incredible,  had  »'e  not  actually  seen  it  m 
sever.ll  places.  At  that  moment  it  was,  that  every  one  ran  out  of  doors.  Then  were  to  be  seen  animals  flying  in  all  directions  ;  children 
crying  an<l  screaming  in  tlie  streets  ;  men  and  women  seized  with  affright,  stood  horror-struck  with  'he  dreadful  scene  before  them, 
unable  to  move,  and  ignorant  where  to  fly  for  refuge  from  the  tottering  w.alls  and  trembling  earth,  >vhich  threatened,  every  instant,  to 
crush  them  to  death,  or  sink  them  into  a  profound  and  immeasurable  abyss.  Some  threw  themsc'ves  on  their  knees  in  the  snow,  cross- 
ing their  breasts,  and  calling  upon  their  saints  to  relieve  them  from  the  dangers  wiUi  wb'-h  they  were  surrounded.  Others  passed 
the  rest  of  this  dreadful  night  In  prayers  ;  for  the  earthquake  ceased  not,  but  conlinue'2  at  short  intervals,  with  a  certain  undulating 
impulse,  resembling  the  waves  of  ihc'ocean  ;  and  the  same  qualmish  sensation,  or  sickness  at  the  stomach,  was  felt  during  the  shocks, 
as  is  experienced  iii  a  vessel  at  sea.  The  violence  of  the  earthquake  was  greatest  In  the  forests,  where  it  appeared  as  if  there  was  a 
battle  raging  between  the  trees,  for  not  only  their  branches  were  destroyed,  bi-.:  even  their  trunks  are  said  to  have  been  detached  from 
their  places,  and  dashed  against  each  other  with  inconceivable  violence  and  rjiifusion  ;  so  much  so,  that  the  Indians,  m  tlicir  figurative 
manner  of  speaking,  declared,  that  all  the  foresU  were  druni.  The  war,  also,  seemed  to  be  carried  on  between  the  mountains,  some 
of  which  were  torn  from  their  beds  and  thrown  upon  others,  leaving  immense  chasms  in  the  places  ft-om  whence  Uiey  had  issued  ;  and 
the  very  trees,  witli  which  they  were  covered,  sunk  down,  leaving  onlv  the  tops  above  the  surface  of  the  earth.  Others  were  completely 
overturned,  ilioir  branches  buried  in  the  earth,  and  ihe  roots  only  remained  above  ground.  During  this  general  wreck  of  nature,  the 
ice,  upwards  of  si.\  feet  tliick,  was  rent  and  thrown  up  in  large  pieces;  and  from  the  openings  in  many  parts,  there  issued  thick  cloijds 
of  smoke,  or  fountains  of  diit  and  sand,  which  spouted  up  to  a  very  considerable  height.  The  springs  were  cither  choked  up  or  irn- 
pregnated  with  sulphur.  Many  rivers  were  totiUy  lost ;  others  were  diverted  from  their  course,  and  their  waters  entirely  corrupted. 
Some  of  them  became  ytllcj,  others  red,  and  the  great  river  of  St  Lawrence  appeared  entirely  -ixhite  as  far  down  as  Tadoussac.  This 
cxu-aordinary  phenomenon  must  astonish  those  who  knew  the  size  of  tlie  river,  and  the  immense  body  of  water  in  various  parts,  which 
must  have  required  such  .in  abundance  of  matter  to  whiten  it.  Tliey  write  from  Montreal,  that,  during  the  earthquake,  thty  plainly 
saw  the  stakes  of  the  picketing,  or  palisades,  iiimp  up,  as  if  they  had  been  dancing;  that,  of  two  doors  in  the  same  room,  one  opened 
and  the  other  shut  of  their  own  accord  ;  that  tlie  chimneys  and  tops  of  the  houses  bent,  like  the  bi-anches  of  trees  agiuted  by  tie 
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powerfully  seconded  by  warnings  and  exhortations  of  the  friendly  intercourse  with  the  colony.  M;iny  powerful 
clergy,  that  a  generi>l  reformation  was  effected,  both  chiefs,  also,  among  the  Onondagcs  or  Oiinontagucse, 
among  the  French  and  Indian  residents.  The  baneful  com-  the  Agniers,  the  Onncyouths,  the  Tsonnonthouans,  and 
merce  in  spirituous  liquors  was  universally  proscribed;  other  nearer  branches  of  the  hitherto  hostile  Iroquois, 
nothhig  was  to  be  seen  but  penances,  processions,  and  became  converts  to  Christianity,  and  were  of  the  greatest 
pilgrimages  ;  and  the  affairs  of  New  France  began  to  service  in  attaching  their  countrymen  to  the  Frencli  in- 
assume  an  entirely  new  and  highly  promishig  appear-  terest.  But  tlie  colonists  of  New  France,  always  intoxi- 
ance.  The  company  of  Canada,  however,  either  un-  cated  with  the  idea  of  their  national  greatness,  were  con- 
willing  or  unable  to  support,  any  longer,  so  unprofitable  tinually  exciting  the  jealousy  and  hostility  of  tiieir  Indian 
a  settlement,  made  a  voluntary  surrender  of  their  rights  neighbours,  by  attempting  to  treat  them  as  subjects  rather 
to  the  French  king  in  1664,  who  entirely  new  modelled  than  as  allies,  or  by  endeavouring  to  gain  advantages  over 
the  government  of  the  colony  ;  but  committed  the  trade  them,  through  manoeuvi'ing  and  treachery  ;  while,  by 
of  the  country  to  the  company  des  hides  Occidentales.  imitating  the  savage  practices  of  the  natives  in  tlie  field 
Considerable  reinforcements,  both  of  troops  and  settlers,  of  battle,  and  wasting  their  strength  in  ill-concerted  ex- 
were  sent  from  France.  Numerous  forts  were  erected  peditions,  they  only  exposed  their  own  inferiority,  and 
along  the  lakes,  to  check  the  encroaching  commerce  of  incurred  the  contempt  of  their  enemies.  Their  trade 
New  England,  to  protect  the  Canadian  traders  in  their  with  most  of  the  Indian  tribes  was  thus  daily  declining, 
excursions,  and  to  keep  the  hostile  Indians  in  awe.  The  while  the  influence  of  the  English,  on  the  contrary,  was 
attention  of  the  French  court  was  strongly  attracted  to  rapidly  gaining  ground;  and  hence  it  was  resolved,  in 
its  American  possessions,  by  the  able  representation  of  the  year  1689,  seriously  to  attempt  the  conquest  of  New 
M.  Talon,  intendant  of  Quebec  ;  and  it  is  from  the  ac-  York,  as  the  only  mean  of  securing  the  prosperity  of 
tive  administration  of  this  enlightened  magistrate,  that  Canada.  Tiie  French  court  readily  approved  of  tlic  plan  ; 
the  province  of  New  France  dates  its  prosperity.  and  though  a  negociation  was  actually  pending  at  the 
About  the  same  time  the  Jesuit  missionaries  began  to  time,  for  adjusting  the  claims  of  the  two  nations  in  Amc- 
have  at  least  more  political  success  among  many  of  the  rica,  the  government  of  Canada  was  authorized  to  make 
more  distant  savage  tribes.  Besides  the  Hurons,  Algon-  a  secret  expedition  against  the  English,  without  any  for- 
quins,  Outaouais,  and  particularly  the  Abenaquis,  who  mal  intimation  of  hostilities.  The  measure  wasasbloodi- 
had  long  been  their  allies,  the  Outagamis  or  Foxes,  the  ly  executed  as  it  had  been  dishonourably  devised ;  and, 
Illinois,  the  Sioux,  the  Assiniboils,  the  Knistenaux  or  in  a  cowardly  assault  upon  some  of  the  settlements  in 
Creek  Indians,  the   Nipissings,  &c.  were  brought  to  a  New  York,  even  the  defenceless   women  and  children 

wind  ;  that,  when  they  went  to  walk,  they  felt  the  earth  following  them,  and  rising  at  every  step  they  took,  sometimes  striking  against 
the  sole  of  the  footand  other  things  in  a  very  forcible  and  sui'prising  manner.  From  Three  Rivers  they  write,  that  tlie  fnst  shock  was 
the  most  violent,  and  commenced  with  a  noise  resembling  thiuider.  Ti.e  houses  were  agitated  in  the  same  manner  as  the  tops  of  trees 
during  a  tempest,  with  a  noise,  as  if  fire  was  crackling  in  the  garrets.  Tlie  first  shock  lasted  half  an  hour,  or  rather  better,  though 
its  greatest  force  was  properly  not  more  than  a  quarter  of  an  hour ;  and  we  believe  there  was  not  a  single  shock,  which  did  not  cause 
the  earth  to  open  more  or  less.  As  for  the  rest,  we  have  remarked,  that,  though  this  earthquake  continued  almost  without  intermis- 
sion, yet  it  was  not  always  of  an  equal  violence.  Sometimes  it  was  like  the  pitching  of  a  large  vessel,  which  dragged  heavily  at  her 
anchors;  and  it  was  this  motion,  which  occasioned  many  to  have  a  giddiness  in  their  heads,  and  qualmishness  at  their  stomachs.  At 
other  times,  the  motion  was  hurried  and  irregular,  creating  sudden  jerks,  some  of  which  were  extremely  violent,  but  the  most  com- 
mon was  a  slight  tremulous  motion,  which  occurred  frequently  with  little  noise.  Many  of  the  French  inhabitants  and  Indians  who  were 
eye-witiiesscs  of  the  scene,  state,  that  a  great  way  up  the  river  of  Trois-rivieres,  about  18  miles  above  Quebec,  the  hills,  whicli  bor- 
der the  river  on  either  side,  and  which  were  of  a  prodigious  height,  were  torn  from  tlieir  foundations,  and  plunged  into  the  river, 
causing  it  to  change  its  course,  and  spread  itself  over  a  large  tract  of  land  recently  cleared  :  the  broken  earth  mixed  witli  the  waters, 
and,  for  several  months,  changed  the  colour  of  the  great  river  St  Lawrence,  into  which  that  of  Trois-rivieres  disembogued  itself.  In 
the  course  of  this  violent  convulsion  of  nature,  lakes  appeared  where  none  ever  existed  before;  mcmntains  were  overthrown,  swallowed 
up  by  the  gaping  earth,  or  precipitated  into  adjacent  rivers,  leaving  in  their  place  frightful  chasms  or  level  plains.  Falls  and  rapids 
were  changed  into  gentle  streams  ;  and  gentle  streams  into  falls  and  rapids.  Rivers,  in  many  parts  of  the  country,  sought  other  beds, 
or  totally  disappeared.  The  earth  and  the  mountains  were  violently  split  and  rent  in  innumerable  places,  creating  chasms  and  precijiices, 
whose  depths  havi;  never  yet  been  ascertained.  Such  devastation  was  also  occasioned  in  the  woods,  that  more  than  a  ihonsand  acres, 
in  one  neighbourhood,  we're  completely  overturned  ;  and  where,  but  a  short  time  before,  nothing  met  the  eye  but  one  inuiicnse  forest 
of  trees,  now  were  to  be  seen  extensive  cleared  lands,  apparently  just  turned  up  by  the  plough.  At  Tadoussac,  about  ISU  miles  below 
Quebec,  on  the  north  shore,  the  effect  of  the  earthquake  was  not  less  violent  than  in  other  places,  and  such  a  heavy  shower  of  volcanic 
ashes  tiiU  in  that  neiglibourhoixl,  particularly  in  the  river  St  Lawrence,  that  the  waters  were  as  violently  agitated  as  lUii-ing  a  tempest. 
Near  St  Paul's  bay,  about  50  mrts^s  below  Quebec,  on  the  north  shore,  a  mountain,  about  a  quarter  of  a  league  in  circumference,  situ- 
ated on  the  shore  of  the  St  Lawrenca,  was  precipitated  into  the  river ;  but,  as  if  it  had  only  made  a  plunge,  it  arose  from  the  bottom, 
and  became  a  small  island,  forming  with  the  shore  a  convenient  harbour,  well  sheltered  from  all  winds.  Lower  down  the  river,  to- 
wards I'oint  AUonettes,  an  entire  forest,  ot  -.onsiderable  extent,  was  loosened  from  the  m.ain  land,  and  slid  into  the  river  St  Lawrence, 
where  the  trees  took  fresh  root  in  the  water.  "Vhere  are  three  circumstances,  however,  whicli  have  rendered  this  extraordniary  earth- 
quake particularly  remarkable.  The  Jirst  is  its  Munition,  it  having  continued  from  February  to  August,  that  is  to  say,  i/iort  tluin  six 
months,  al'mnst  without  intermission.  It  is  true,  the  sii^cks  were  not  always  equally  violent.  In  several  places,  as  towards  the  moun- 
tains behind  Quebec,  the  thundering  noise  and  trembling  motion  continued  successively  for  a  considerable  time.  In  others,  as  towards 
Tadoussac,  the  shocks  continued  general  for  two  or  three  (hys  at  a  time,  with  much  violence.  Tlie  sfcwu/ circumstance  relates  to  the 
extent  of  this  earthquake,  which  we  believe  was  universal  thioughout  the  whole  of  New  France ;  for  we  learn,  that  it  was  felt  from 
riuc  Percie  and  Gaspi,  which  arc  situated  at  the  mouth  of  the  St  Lawrence,  to  beyond  .VIontieal  j  as  also  in  New  Kiiglaiid,  -\cadia, 
aud other  places  more  remote.  As  far  as  i(  has  come  to  our  knowledge,  this  eaillKpiake  extended  more  Oiau  600  miles  in  length,  and 
about  .jOU  in  breadth.  Hence,  about  180,000  square  miles  of  land  were  convulsed  at  the  same  day,  ar.il  at  the  same  moment -j-  The 
iA(><icirenmstance  which  appears  the  most  remarkable  of  all,  regards  the  extraordinary  protection  of  Uivine  I'rovideiice,  winch  has 
been  extended  to  us  and  our  habitations  ;  for  wc  have  seen  near  us  the  large  openings  and  chasms,  which  the  earthquake  occasioned, 
and  the  prodigious  extent  of  countiy,  which  lias  been  either  totally  lost,  or  hideously  convulsed,  itiithout  our  iosiiij;  cil/ier  man,  umniin, 
or  child,  or  even  having  a  Imir  nf  their  head  touched." 

•j  It  was  afterwards  found  to  have  extended  through  Upper  Canadat  where  it  overturned  a  chain  of  free-stone  mountains,  more  than 
SOO  miles  in  length. 
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were  trucily  put  to  tlic  swortl.  Tlic  Englibli  bcinj^  tiuis 
well  advertised  of  llie  iiivcliracy  of  their  enemy,  soon 
discovered,  on  their  part,  that  the  reduction  of  New 
France  was  equally  essential  to  the  exist(-ncc  of  their 
colonies  ;  and  from  this  period  to  the  llnal  conquest  of 
Canada,  tiie  history  of  that  province  exhihitsa  continued 
and  systematic  si lut^^le  between  the  Freiicli  and  Fni^lish 
colonies  in  North  America,  to  enhirj;iahcir  Indian  alli- 
ances, to  extend  tlieir  shure  in  the  fur-lrade,  to  encroach 
upon  each  otiier's  boundaries,  and  to  hasten  the  com- 
plete subjuv;ati()M  of  the  rival  settlement. 
'  It  would  not  be  easy,  and  it  is  now  allojjetlier  immate- 
rial, to  ascertain  tlic  justice  of  their  respective  claims, 
and  alleged  reasons  of  invasion.  It  may  be  mentioned, 
however,  in  general,  that  the  English  had  fairly  bar- 
gained and  faithfully  purchased  from  the  Indians  the 
greater  part  of  tlieir  territories ;  and  that,  therefore, 
they  had  a  just  title  both  to  claim  a  property  in  the  lands 
themselves,  and  to  regard  as  subjects  of  Great  Britain, 
those  savage  tribes  who  remained  upon  the  soil,  under 
the  jirotection  of  their  government.  They  enforced  this 
claim,  however,  so  gently,  that  the  Indians,  while  they 
fcnjoyed  the  greatest  advantages,  experienced  no  sense  of 
subjugation,  but  w^'re  always  treated  as  a  free  and  inde- 
pendciit  nation,  even  while  ri-ceiving  pay  as  auxiliaries 
in  the  field.  The  French,  on  the  other  hand,  claimed  a 
din  ct  dominion  over  all  the  native  tribes  in  North  Ame- 
rica, aiid  even  over  such  as,  by  long  residence,  had  be- 
come naturalized  subjects  of  IJritain  ;  because,  as  they 
alleged,  they  were  the  desceiulants  of  nations  who  had 
formerly  submitted  to  the  government  of  France.  They, 
of  consequence,  represented  all  the  English  settlements 
in  North  America,  as  absolute  usurpations  and  encroach- 
ments upon  their  territories  ;  and  they  are  accused  of 
having  supporteil  these  unjust  pretensions  by  equally 
unwarrantable  mevuis,  by  inventing  boundaries,  by  chang- 
ing the  names  of  places,  and  even  by  delineating  charts 
with  such  hctilious  longitudes  and  latitudes,  as  best  suited 
their  views.  It  would  be  idle  to  pretend,  that  the  Eng- 
lish and  their  allies  were  wholly  guiltless  of  excesses  in 
the  course  of  hostilities  between  those  rival  colonies ; 
but  the  French  and  their  Indian  associates  arc  unques- 
tionably chargeable  with  such  barbarities,  as  no  civilized 
and  Cliristian  people  could  have  been  conceived  capable 
of  countenancing;  and  these  were  fret|ucntly  committed, 
also,  in  defiance  of  express  stipvilations,  treaties,  and 
promises  of  protection.  As  a  striking  instance,  or  satis- 
fying proof  of  this  assertion,  it  is  suflicient  to  adduce  the 
inhuman  conduct  of  the  French  General  Montcalm,  in 
quietly  periuittiiig,  if  not  authorizing,  the  massacre  of 
the  garrison  of  F'ort  William  Henry,  in  the  year  1757. 
As  this  horrid  butchery  is  altogether  unparalleled  in  mo- 
dern warfare,  except  perhaps  among  the  savages  of 
Russia,'"  and  as  an  authentic  account  of  its  particulars 
has  been  given  by  an  eye-witness,  it  may  deserve  a  place 
in  this  sketch  of  North  American  annals.  "  In  consi- 
deration of  the  gallant  defence  the  garrison  had  made, 
they  were  to  be  permitted  to  march  out  with  all  the  ho- 
nours of  war,  to  be  allowed  covered  waggons  to  trans- 
port their  baggage  to  Fort  Edward,  and  a  guard  to  pro- 
tect tliem  froiii  ihe  fury  of  the  savages.  The  morning 
after  the  capiiulalion  was  signed,  as  soon  as  day  broke, 
the  whole  garrison,  now  consisting  of  about  2000  men. 


*  Or  the  allies  of  Britain  at  the  river  Kaisiii,  in  Janu- 
ary, laio.     [Mease.] 


besides  women  and  children,  were  drawn  up  within  the 
lines,  and  on  the  point  of  marching  out,  when  great 
numbers  of  the  Indians  gathered  about  and  began  to 
plunder.  VVe  were  at  first  in  ho|)es  that  this  was  their 
only  view,  and  sufiered  them  to  proceed  witnoul  oppo- 
sition. Indeed  it  was  not  in  our  power  to  make  any, 
had  we  been  so  inclined  ;  for,  though  we  w(  re  pi-rmiltcd 
to  carry  oil'  our  anna,  yet  we  were  not  allowed  a  single 
round  of  ammunition.  In  these  hopes,  however,  wc 
were  disappointed  ;  for  presently  some  of  them  began 
to  attack  tlie  sick  and  wounded,  when  such  as  were  not 
able  to  crawl  into  the  ranks,  notwithstanding  they  endea- 
voured to  avert  the  fury  of  their  enemies  by  their  shrieks 
and  groans,  were  soon  dispatched.  Here  we  were  fully 
in  expectation,  that  the  disturbance  would  have  conclud- 
ed, and  our  little  army  began  to  move;  but  in  a  short 
time,  we  saw  the  front  division  driven  back,  and  discover- 
ed, that  we  were  entirely  encircled  by  the  savages.  We 
expected  every  moment,  that  the  guard,  which  the 
I'rencli,  by  the  articles  of  capitulation,  had  agreed  to 
allow  us,  would  have  arrived  and  jiut  an  end  to  our  ap- 
prehensions ;  but  none  appeared.  The  Indians  now  be- 
gan to  strip  every  one,  without  exception,  of  their  arms 
and  clothes;  and  those,  who  made  the  least  resistance, 
felt  the  weight  of  their  tomahawks.  I  happened  to  be  in 
the  rear  division ;  l)Ui  it  was  not  long  before  I  shared 
the  fate  of  my  companions.  Three  or  four  of  the  sa- 
vages laid  hold  of  me,  and  whilst  some  held  their  wea- 
pons over  my  head,  the  others  soon  disrobed  me  of  my 
coat,  waistcoat,  hat,  and  buckles,  omitting  not  take  from 
me  what  money  I  had  in  my  pocket.  As  this  was  tians- 
acted  close  by  the  passage,  that  led  from  the  lines  on  to 
the  plain,  near  which  a  French  centiiiel  was  posted,  I 
ran  to  him,  and  claimed  his  protection  ;  but  he  only  call- 
ed mc  an  English  dog,  and  thrust  me  with  violence  back 
again  into  the  midst  of  the  Indians." — "  By  this  time  the 
war-hoop  was  given,  and  the  Indians  began  to  murder 
those  that  were  nearest  to  them  without  distinction.  It 
is  not  in  the  power  of  words  to  give  any  tolerable  idea  of 
the  horrid  scene  that  now  ensued ;  men,  women,  and 
children  were  dispatched  in  the  most  wanton  and  cruel 
manner,  and  immediately  scalped.  Many  of  the  sa- 
vages drank  the  blood  of  their  victims,  as  it  flowed  warm 
from  th.e  fatal  wound.  We  now  perceived,  though  too 
late  to  avail  us,  that  we  were  to  expect  no  relief  from 
the  French  ;  and  that,  contrary  to  the  agreement  they 
had  so  lately  signed  to  allow  us  a  suflFicient  force  to  pro- 
tect us  from  their  insults,  they  tacitly  pcniiittcd  them; 
for  I  cotikl  plainly  perceive  the  French  ofllccis  walking 
about,  at  some  distance,  discoursing  together  with  ap- 
parent unconcern." — "  As  the  circle,  in  which  I  stood 
inclosed,  by  this  time  was  much  thinned,  and  death  seem- 
ed to  be  approaching  with  hasty  strides,  it  was  proposed 
by  some  of  the  most  resolute,  to  make  one  vigorous  ef- 
fort, and  endeavour  to  force  our  way  through  the  savages, 
the  only  probable  method  of  preserving  our  lives,  that 
now  remained.  This,  however  desperate,  was  resolved 
on;  and  about  tv,-enty  of  us  sprung  at  once  into  the  midst 
of  them.  In  a  moment  we  were  all  separated  ;  and  what 
was  the  fate  of  my  companions  I  could  not  learn,  till  some 
months  after,  when  I  found  that  only  six  or  seven  of  tliem 
tfl'ected  their  design.  Intent  only  on  my  own  hazardous 
situation,  I  endeavoured  to  make  my  way  through  my 
savage  enemies  in  the  he.st  manr.er  possible."' — "  Some 
I  overturned,  being  at  that  time  young  and  athletic, 
and  others  I  passed  by,  dexterously  avoiding  their 
weapons;    till,    at   last,    two   very  stout  cliicfs  of  the 
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most  savage  tribes,  as  I  could  cUsUngulsh  by  their  dress, 
whose  strength  I  could  not  resist,  laid  hold  of  me  by 
each  arm,  and  began  to  force  me  through  the  crowd." — 
"  But,  before  we  had  got  many  yards,  an  English  gen- 
tleman of  some  distinction,  as  I  could  discover  by  liis 
breeches,  the  only  covering  he  had  on,  which  were  of 
fine  scarlet  velvet,  rushed  close  by  us.  One  of  the  In- 
dians instantly  relinquished  his  hold,  and,  springing  on 
this  new  object,  endeavoured  to  seize  him  as  his  prey; 
but  the  gentlenian  being  strong,  threw  him  on  the  ground, 
and  would  probably  have  got  away,  had  not  he,  who  held 
my  other  arm,  quitted  me  to  assist  his  brother.  I  seiz- 
ed the  opportunity,  and  hastened  away  to  join  another 
party  of  English  troops,  that  were  yet  unbroken  and 
stood  m  a  body,  at  some  distance  ;  but  before  1  had  taken 
many  steps,  I  hastily  cast  my  eyes  towards  the  gentle- 
man, and  saw  the  Indian's  tomahawk  gash  into  his  back, 
and  heard  him  utter  his  last  groan.  I  had  left  this  shock- 
ing scene  but  a  few  yards,  when  a  fine  boy,  about  twelve 
years  of  age,  that  had  hitherto  escaped,  came  up  to  me, 
and  begged  that  I  would  let  him  lay  hold  of  me,  so  that 
he  might  stand  some  chance  of  getting  out  of  the  hands 
of  the  savages.  I  told  him,  that  I  would  give  him  every 
assistance  in  my  power,  and  to  this  purpose  bid  him  lay 
hold;  but  in  a  few  moments  he  was  torn  from  my  side, 
and  by  his  shrieks  I  judged  was  soon  demolished."—"  It 
was  computed,  that  ISOO  persons  were  killed  or  made 
prisoners  by  these  savages  dvu'ing  this  fatal  day.  Many 
of  the  latter  were  carried  oft"  by  them,  and  never  return- 
ed. A  few,  through  favourable  accidents,  found  their 
way  back  to  their  native  country,  after  having  experi- 
enced a  long  and  severe  captivity." — "  That  the  unpro- 
voked cruelty  of  this  commander  was  not  approved  by 
the  generality  of  his  countrymen,  I  have  since  been  con- 
vinced by  many  proofs.  One  only,  however,  which  I 
received  from  a  person,  who  was  witness  to  it,  I  shall 
at  present  give.  A  Canadian  merchant,  of  some  consi- 
deration, having  heard  of  the  surrender  of  the  English 
fort,  celebrated  the  fortunate  event  with  great  rejoicings 
and  hospitality,  according  to  the  custom  of  that  country  ; 
but  no  sooner  did  the  news  of  the  massacre,  which  en- 
sued, reach  his  ears,  than  he  put  an  immediate  stop  to 
the  festivity,  and  exclaimed,  in  the  severest  terms, 
against  the  inhuman  permission  ;  declaring,  at  the  same 
time,  that  those  who  had  connived  at  it,  had  thereby 
drawn  down  on  that  part  of  their  king's  dominions  the 
vengeance  of  heaven."  (See  Carver's  Travels  in  North 
America^  p.  r>  1 6,  &c.)  It  has  been  alleged,  in  cxten\ia- 
tion  of  this  bloody  transaction,  that  it  was  impossible  to 
restrain  the  fury  of  the  Indians  ;  but  it  will  not  be  easy 
to  convince  the  world,  that  a  body  of  10,000  Christian 
troops  could  not  have  prevented  the  massacre  from  be- 
coming so  general ;  and  there  is  a  practical  proof  of  llic 
coiitrary,  in  the  conduct  of  Sir  William  Johnson  in  tlie 
invasion  of  Canada,  who  made  Kuch  unwearied  exertions 
to  keep  the  Indians,  in  the  English  army,  within  the 
bounds  of  humanity,  that  not  a  peasant,  woman,  or  child 
was  hurt  by  them,  or  even  a  house  burnt,  while  they 
were  in  the  enemy's  country. 

It  would  occupy  too  large  a  space  of  the  prtscnt  arti- 
cle to  attempt  a  detailed  account  of  even  the  principal 
expeditions  and  occurrences,  in  the  course  of  this  contest 
for  existence,  between  the  rival  colonies;  but  it  may  be 
remarked  in  general,  as  a  very  iniaccountablc  circum- 
stance, that  the  province  of  Canada,  which  was  so  thinly 
inhabited  and  so  poorly  provided,  should  have  been  able 
to  withstand,  for  such  a  length  of  time,  the  whole  power 


of  the  English  settlements ;  which,  in  addition  to  their 
decided  superiority  by  sea,  were  able  to  bring  five  times 
the  number  of  fighting  men  into  the  field.     The  frequent 
discomfiture   and  tardy  progress  of  the  British  forces, 
may  be  ascribed  chiefly  to  the  inexperience  of  their  com- 
manders in  the  American  mode  of  warfare,  to  the  endless 
dissensions  between  the  provinces  and  their  governors, 
and  to  the  prevalence  of  personal  animosities  and  of  pri- 
vate interests  among  those  who  should  have  united  in  the 
service  of  their  country.  About  the  year  1758,  however, 
the  arms  of  Great  Britain  began  to  be  attended  with  bet- 
ter success  in  North  America ;  and  it  ought  to  be  re- 
corded, that  Sir  William  Johnson,  by  his  good  conduct 
as  a  commander,  as  well  as  by  his  extraordinary  influ- 
ence with  the  Indians  as  anegociator,  was  eminently  in- 
strumental in  giving  this  favourable  turn  to  the  state  of 
affairs,  and  in  preparing  the  way  for  the  final  subjuga- 
tion of  Canada.     The  operations  of  the  campaign,  for 
this  purpose,  were  directed  in  three  different  quarters, 
so  as  gradually  to  approach  each  other,  and  at  length  to 
unite  in  one  point.     General  Wolfe,  with  8000  men,  was 
appointed  to  undertake  the  siege  of  Quebec.     General 
Amherst,  at  that  time  commander  in  chief  of  the  forces 
in  America,  was  directed,  with  12,000  men,  to  reduce 
Ticonderoga  and  Crown-point,  and  then  crossing  Lake 
Champlain,  to  co-operate  with  General  Wolfe.     Briga- 
dier General   Prideaux,  assisted  by  .Sir  William  John- 
son's abilities  and  advice,  was  commissioned  to  attack  fort 
Niagara,  and  thence  to  proceed  to  form  a  junction  with 
the  other  commanders,  for  the  siege  of  Montreal.  These 
three  different  divisions,  by  a  wonderful  concurrence  of 
favourable  circumstances,  accomplished  their  respective 
objects  ;  and  actually  met  at  the  w-alls  of  Montreal,  with- 
in twenty-four  hours  of  each  other.     A  more  particular 
account  of  their  progress  and  exploits  has  already  been 
given  in  the  article  America  ;  and  we  have  only  to  men- 
tion the  general  result  in  this  place.     By  the  capitulation 
of  Montreal  on  the  7th  of  September,  1760,  the  reduc- 
tion of  Canada  was  completed;  and  it  was  finally  ceded 
to  Great  Britain,  by  the  definitive  treaty  of  peace  in  1763. 
The  province  was  found  by  the  conquerors  in  a  very  im- 
poverished condition ;  and  the  inhabitants,  in  many  places, 
were  supplied  with  provisions  fiom  the  stores  of  the  army. 
For  several  years  after  the  conquest,  the  country  conti- 
nued in  a  very  unsettled  state;  and  presented  innumera- 
ble obstacles  to  the  British  traders.     Tiie  Indian  tribes, 
either  not  considering  the  French  government  as  suffi- 
ciently authorised  to  transfer  their   allegiance  to  Great 
Britain,  or  excited  against  their  new  masters  by  the 
Popish  missionaries,  who  resided  among   them,  carried 
on,  for  some  lime,  u  desultory  and  destructive  warfore; 
rendered  all  intercourse  with  the  interior  extremely  ha- 
zardous ;  and  prevented  the  extension  of  settlements, 
either  for  tlie  purposes  of  trade    or  cultivation.     The 
most  formidable  confederacy  of  the  natives  was  directed 
by  a  celebrated  Indian  warrior  named  Pontiac,  who  had 
always  been  strongly  attached  to  the  French  interest.    In 
the  year  1763  he  took  by  surprise  fort  Michillimackinac, 
which  is  situated  between  the  lakes  Huron  and  Michi- 
gan ;  but  treated  the  garrison  with  considerable  humani- 
ty.    In  the  following  year,  he  made  a  similar  attempt 
against  fort  Detroit,  between  lake  Erie  and  lake  St  Clair; 
but  having  been  thwarted  in  his  designs,  and  the  garrison 
luuing  received  a  considerable  reinforcement,  he  propos- 
ed an  accommodation,  conchided  a  peace,  and  received  a 
pension  from  the  British  government,  as  the  purchase  of 
his  friendship.     The  confederate  Indians  soon  after  re- 
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turned  to  their  (li(l'i;rf:nt  provinces,  and  gradually  became 
reconciled  to  the  con(|iierors  of  the  country. 

Previous  to  the  year  1661,  tlic  supreme  authority  in 
Canada  was  entirely  military  ;  and  the  will  oC  the  go- 
vernor was  the  sole  fountain  of  justice.  At  that  period, 
a  code  of  laws,  founded  upon  the  practice  in  Paris,  was 
given  to  the  colony,  and  a  council  of  state  was  esta- 
blished in  the  capital.  This  council  consisted  of  the 
governor,  the  bishop,  the  intendant,  four  counsellors 
chosen  by  these  three,  a  procurator  >;encral,  and  a  chief 
secretary.  This  constitution  afterwards  underwent  vari- 
ous alterations.  The  number  of  counsellors  was  gradu- 
ally increased  to  twelve,  and  the  subaltern  judges  to  so 
great  a  multitude,  that  a  litigious  spirit  began  to  prevail 
iimong  the  colonists,  from  the  iiifiuence  of  which  they 
have  continued  to  suffer  even  to  the  present  day.  Dur- 
ing the  first  four  years  after  the  conquest  of  Canada  by 
the  British,  it  was  divided  into  three  military  govern- 
ments, and  the  ofliccrs  of  the  army  acted  in  the  double 
capacity  of  commanders  and  judges.  The  laws  of  Eng- 
land, however,  were  soon  established  in  the  ])rovince ; 
and  its  criminal  code  particularly,  was  speedily  experi- 
enced to  be  an  inestimable  benefit,  in  comparison  with  the 
tyrannical  and  summary  proceedings  of  the  French  sys- 
tem. Buttiie  English  civil  laws  were  not  received  with 
equal  approl)ation  by  the  old  colonists  ;  and,  in  1774,  an 
act  of  the  British  legislature  restored  in  their  place  the 
old  coutume  de  Paris.  A  council  was  at  the  same  time 
appointed,  consisting  of  the  lieutenant-governor,  the  chief 
justice,  the  secretary  of  the  province,  and  20  other  mem- 
bers, chosen  indiflerently  from  the  French  and  British 
residents,  invested  both  with  a  legislative  and  executive 
authority,  and  possessing  power  to  perform  every  act  of 
goverimicnt,  except  that  of  imposing  taxes.  This  plan, 
however,  was  not  greatly  relished,  either  by  the  British 
emigrants,  who  thus  found  themselves  deprived  of  some 
of  the  most  valuable  privileges  which  they  had  enjoyed 
in  their  own  country,  or  by  the  Canadian  inhabitants,  who 
had  begun  to  relish  the  advantages  of  a  free  government. 
Hence,  in  1791-2,  all  the  benefits  of  the  British  constitu- 
tion were  extended  to  this  part  of  the  empire.  The  co- 
lony was  divided  into  two  distinct  provinces,  called  the 
Upper  and  Lower.  A  legislative  council  and  an  assem- 
bly were  constituted  in  each,  having  power,  with  the  con- 
sent of  the  governor,  to  make  laws,  which  should  not  be 
contrary  to  the  acts  of  the  British  parliament;  but  the 
king  has  a  right  to  declare  his  dissent  at  any  time  witliin 
two  years  after  receiving  the  bill.  The  legislative  coun- 
cil of  the  upper  province  must  consist  of  at  least  seven 
members,  and  that  of  the  lower  of  15  ;  which  numbers, 
however,  may  be  augmented  at  the  king's  pleasure,  and 
has  been  recently  increased  to  twenty-one.  These  are 
summoned  by  the  governor  under  the  royal  authority, 
and  are  nominated  for  life,  unless  they  forfeit  their  scats 
by  an  absence  of  four  years,  or  by  paying  allegiance  to  a 
foreign  power.  The  house  of  assembly  ?n  Lower  Cana- 
da consists  of  50  members,  and  in  Upper  Canada  of  16, 
who  are  chosen  by  the  freeholders  in  the  towns  and  coun- 
ties. In  the  counties,  the  electors  must  be  possessed  of 
landed  property  to  the  clear  yearly  value  of  40  shillings 
or  upwards ;  and,  in  the  towns,  must  possess  a  dwelling- 
house  and  lot  of  ground  to  the  yearly  value  of  51.  ster- 
ling ;  or  must  have  paid,  for  one  year  at  least,  a  rent  of 
10/.  per  annum.  These  councils  must  be  assembled 
once,  at  least,  every  twelve  months ;  and  the  houses  of 
assembly  continue  four  years  at  most,  but  are  subject  to 
be  dissolved  before  the  terinuiaUon  of  tlic  full  period. 


ThegovcrncH'.  together  with  s\i'  h  oi  the  executive  coun- 
cil as  may  be  appointed  by  the  kitig,  for  the  affaii-s  of 
each  province,  are  to  act  as  a  court  of  civil  jurisdiction 
for  hearing  and  determining  appeals;  subject,  however, 
to  such  appeals  from  their  sentence  as  existed  previous 
to  the  passing  of  the  act  appointing  this  constitution. 
The  whole  is  su])erintended  by  an  officer  styled  Gover- 
nor General  of  the  four  British  Provinces  in  North  Ame- 
rica ;  but  each  of  them  has  a  lieutenant-govcmor,  who, 
in  the  absence  of  the  governor-general,  has  all  the  pow- 
ers of  a  chief  magistrate. 

It  has  been  (|uestioned,  with  considerable  appearance 
of  justice,  whether  the  inhabitants  of  Canada  were  suffi- 
ciently prepared  for  such  a  full  extension  of  the  British 
constitution.  The  majority  of  the  assembly  in  each  |)ro- 
vince,  especially  in  the  Lower,  are  always  of  French  de- 
scent; and  have  thus  the  power  of  passing  such  regula- 
tions, as  may  be  most  agreeable  to  their  views  ;  while,  at 
the  same  time,  they  are  in  general  very  far  from  being 
properly  qualified,  by  their  degree  of  education,  or  ha- 
bits of  life,  to  discharge  the  office  of  legislators.  The 
counties,  though  large,  are  so  thinly  inhabited,  that  they 
can  very  seldom  furnisli  persons  fitted  to  represent  them. 
The  few  who  might  be  competent  to  undertake  the  of- 
fice, cannot  easily  leave  their  habitations  and  employ- 
ments, without  great  detriment  to  their  private  interests. 
Hence  it  happens,  that  more  than  one  half  of  the  mem- 
bers of  assembly,  at  least  in  Lower  Canada,  is  composed  of 
merchants,  shopkeepers,  lawyers,  S^c.  residing  in  Quebec 
and  Montreal.  The  Canadians  themselves  opposcd,at  first, 
the  introduction  of  the  i>iesent  form  of  government ;  and 
it  was  procured  chiefiy  Ijythc  application  of  British  resi- 
dents. But  in  order  to  have  given  the  latter  what  they 
wished,  the  superiority  in  the  government,  as  well  as 
upon  every  principle,  which  renders  a  union  desirable, 
there  ought  to  have  been  only  one  house  of  assembly  for 
both  provinces. 

For  the  more  regular  administration  of  justice,  Lower 
Canada  was,  in  1794,  divided  into  three  districts  :  that  of 
Trois  Rivieres,  in  which  there  is  only  one  judge  ;  that  of 
Quebec,  in  which  theie  is  one  chief  justice,  three  puisne 
judges,  and  a  solicitor  general  ;  and  that  of  Montreal,  in 
which  there  is  the  same  number  as  in  Quebec,  with  an 
attorney  general ;  but  both  the  solicitor  and  attorney  ge- 
neral are  competent  to  attend  the  several  courts  through- 
out the  province  ;  and,  unless  prevented  by  unavoidable 
absence,  the  attorney  general  conducts  all  criminal  suits 
in  each  of  the  districts.  The  upper  provinceis  consider- 
ed as  only  one  district;  and  has  one  chief  justice,  with 
three  puisne  judges.  The  chief  justices  are  always 
British. 

There  are  about  60,000  militia  in  Canada,  but  they  are 
neither  well  clothed  nor  trained.  The  English  and  the 
Canadians  also  are  distributed  into  separate  corps,  while 
the  latter  are  both  officered  by  their  own  people  and 
taught  their  exercise  in  French,  so  as  to  be  utterly  inca- 
pable of  acting  in  the  same  brigade  with  British  troops. 

The  revenues  of  Lower  Canada,  consist  of  the  casual 
and  territorial  revenvic  of  the  crown  prior  to  the  conquest, 
which  has  been  given  up  by  his  majesty  in  aid  of  the 
civil  expences  of  the  province.  This  arises  from  tcdrcit 
dequintcles  lods  er  T»e7<.'f«,  (duties  paid  upon  the  sale  of 
property),  rent  paid  for  the  king's  posts  on  the  Labrador 
coast,  and  for  the  forges  of  St  Maurice.  To  these  are  to 
be  added  certain  permanent  and  moderate  duties,  (im- 
posed either  by  acts  of  the  British  parliament  prior  to 
the  constitutional  act  of  the  year  1791,  or  by  these  of  the 
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provincial  IcgisluUirc,)  on  wine,  spirits,  tea,  and  a  few 
other  articles  imported  into  Canada.  The  whole  taken 
together,  produce  from  30,000/.  to  35,000/.  a  year;  and 
nearly  suffice  for  the  ordinary  expences  of  the  civil  gov- 
ernment, any  deficiencies  being  made  good  from  the  mi- 
litary chest.  Duties,  to  nearly  the  same  amount,  are  also 
collected  under  temporaiy  acts  of  the  provincial  legisla- 
ture, and  applied  to  particular  purposes,  such  as  the 
building  of  court  houses,  gaols,  &c.  The  expences  of 
the  Indian  department  of  the  two  Canadas,  including  the 
salaries  of  the  officers,  and  what  is  paid  in  England  for 
goods  sent  out  a.s  presents  to  the  Indians,  (who  are  treat- 
ed by  the  British  government  as  military  allies),  amount, 
on  an  average,  to  about  25,000/.  per  annum  ;  and  are  re- 
gularly included  in  a  vole  of  parliament,  and  defrayed  out 
of  the  army  extraordinarics.  But  the  sui'plus  expence  of 
Great  Britaui  in  supporting  Canada  is  well  repaid  by  the 
consumption  of  her  manufactures,  the  employment  given 
to  her  seamen,  the  supplies  afforded  to  her  West  India 
islands,  and  the  variety  of  useful  productions  which  she 
imports  from  the  colony. 

The  external  appearance  of  Canada,  like  that  of  North 
America  in  general,  is  altogether  of  the  majestic  charac- 
ter ;  and  inanimate  nature  is  there  exhibited  on  the  grand- 
est scale.  Every  thing  is  vast  and  sublime.  Lakes,  that 
can  be  compared  only  to  seas  ;  rivers  of  immense  and 
amazing  velocity ;  cataracts  of  inconceivable  magnifi- 
cence ;  mountains  and  forests  apparently  interminable, 
are  every  where  presented  to  the  view,  in  continued  suc- 
cession and  inexhaustible  variety.  In  the  districts  of 
Upper  Canada  there  are  plains  of  great  extent  and  beau- 
ty ;  but  the  general  and  ordinary  prospect  throughout  the 
coimtry  is  that  of  mountainous  ridges,  rising  behind  each 
other,  stretching  in  all  directions,  and  completely  covered 
with  wood  ;  so  that  the  cultivated  parts  appear  like  a  few 
islands  scattered  upon  the  surface  of  the  ocean  ;  and  arc 
almost  wholly  lost  to  the  view,  except  in  the  neighbour- 
hood of  the  towns,  whei'c  the  scenery  is  rich  and  pleas- 
ing, presenting  a  beautiful  mixture  of  cottages  and  corn 
fields,  of  villages  and  country  residences.  On  entering 
the  S,t  Lawrence, a  continued  forest  appeals  down  to  the 
very  brink  of  the  water ;  but  the  trees  are  there  rather 
dwarfish  and  scraggy, more  like  brushwood  than  timber. 
On  both  sides,  are  mountains  of  immense  height,  wliich 
fj-equently  ternjinate  in  acute  pointed  capes  ;  and  from 
the  bottom  of  these  to  the  edge  of  the  river  lies  a  level 
tract  of  land  gradually  advancing  to  general  cultivation. 

Tne  great  river  of  Canada,  the  St  Lawrence,  is  univer- 
sally regarded  as  the  second,  and  may  even  be  affirmed 
to  be  the  first,  on  the  face  of  the  globe.  Its  len;;tli,  if 
reckoned  from  the  egress  of  lake  Ontario,  is  700  miles  ; 
but  if  computed  from  lake  Superior,  is  not  less  than 
2500.  But  the  greatness  of  its  breadth,  and  the  extent 
to  which  it  k  navigable,  form  its  distinguisliing  charac- 
teristics. It  is  90  miles  wide  at  its  mouth,  wiiere  it  is  di- 
vided into  two  channels  by  the  island  of  Anticosti,  which 
is  120  miles  long  and  30  broad,  barren  and  of  little  value, 
and  occupied  only  in  winter  by  a  few  savages  for  the 
purposes  of  the  chase.  It  is  navigable  for  ships  of  the 
line  nearly  400  miles  from  its  mouth  ;  for  ships  of  consi- 
derable size,  as  high  as  Montreal ;  while  sliips  of  the 
largest  class  may  be  navigated  on  the  lakes,  through 
wl'.ich  it  flows,  at  a  distance  of  2000  miles  from  its  junc- 
tion with  tlie  ocean..  It  receives  in  its  progress  an  iinni- 
incrabie  mullitudc  of  smaller  rivers,  and  several  of  con- 
siderable magnitude.  Tliese  tributary  waters  flow  chiefly 
from  the  north ;  and  the  most  remarkable  are,  the  Sa^uc- 


nay,  a  very  deep  and  impetuous  torrent,  about  three 
miles  in  breadth,  except  at  its  mouth,  bounded  by  high 
and  precipitous  banks,  sometimes  600  and  even  1000  feel 
in  height,  taking  its  rise  from  lake  St  John,  flowing 
tlirough  a  course  of  150  miles,  interrupted  by  numei'ous 
falls  in  its  progress,  and  falling  with  a  contracted  streain, 
but  with  a  powerful  impulse,  into  the  waters  of  the  St 
Lawrence  alTadoussac; — the  Montmorency,  which  also 
flows  from  the  north,  abounds  in  cascades,  and  meets  the 
St  Lawrence,  about  eight  miles  to  the  eastward  of  Que- 
bec ; — the  C/iaudiere,  which  flows  from  lake  Megantic, 
through  a  course  of  120  miles,  and  falls  into  the  St  Law- 
rence about  eight  miles  to  the  south-west  of  Quebec, 
where  its  mouth  is  completely  confined  by  thick  woody 
banks  ; — the  St  jinn,  a  stream  of  considerable  size  flow- 
ing from  the  north  coast,  and  abounding  in  falls ; — the 
Jaques  Carlicr,  which  falls  in  about  30  miles  above  Que- 
bec, and  which  sweeps  its  broken  current  with  great  im- 
petuosity over  a  very  rocky  bed; — the  Sorel  or  Chambly, 
arising  fi'om  lake  Champlain,  and  flowing  through  a  very 
fertile  tract  of  country  ;  the  Olaouais,  or  Ulaiuas,  or 
Grand  river,  the  largest  of  all  these  tributary  streams, 
issuing  from  various  lakes  in  the  centre  of  Upper  Cana- 
da, rushing  over  a  bed  of  remarkable  declivity,  and  pour- 
ing its  waters,  of  a  bright  greenisii  colour,  into  the  mud- 
dy bosom  of  St  Lawrence,  a  few  miles  above  Montreal. 
The  numerous  and  magnificent  cataracts,  which  are  to 
be  found  in  this  country,  are  its  greatest  natural  curiosi- 
ties. In  most  of  these  falls,  there  is  indeed  a  considera-' 
ble  similarity  in  point  of  effect,  as  the  precipices,  over 
which  they  are  thrown,  are  nearly  perpendicular ;  but, 
still,  each  of  them  is  distinguished  by  some  peculiar  fea- 
tures of  the  sublime,  the  wild,  and  the  picturesque.  The 
cascades  and  rapids  are  innumerable  ;  and  are  to  be 
found,  in  all  the  variety  of  romantic  beauty,  in  almost 
every  stream  that  flows  into  the  St  Lawrence.  The  fol- 
lowing appenr  to  be  the  most  worthy  of  particular  no- 
lice  : — The  falls  of  St  Thomas,  which  are  extremely 
beautiful,  and  about  25  feet  in  height ; — of  St  Charles,  a 
very  romantic  cataract  of  30  feet,  near  the  lake  of  the 
same  name  ;^of  Saguenay,  at  the  mouth  of.tliat  river, 
about  50  feet  high,  forming  an  immense  sheet  of  water, 
widen  is  so  perpetually  broken  hi  its  descent,  as  to  as- 
sume a  resplendent  white  appearance  ; — ojf  St  jinni, 
wJiich  are  seven  in  number,  very  near  to  each"  other,  the 
largest  of  which  is  about  130  feet  high,  and  is  surround- 
ed with  remarkably  rugged  sleep  woody  banks  ;  of  /.a 
Pucc,\.\x  chief  of  whicii  is  112  feet  in  height,  and  is  so 
completely  clothed  with  wood,  to  the  very  summit  of  the 
precipice,  as  to  produce  a  very  deep  and  solemn  gloom  ; 
of  tlie  ChuudU-re,  s.ho\\\.  four  miles  from  the  mouth  of  the 
river,  about  360  yards  broad,  descending  from  a  height 
ol  120  feet,  in  throe  distinct  cataracts,  surrounded  with 
wood,  and  abounding  in  the  wildest  and  most  picturesque 
scenes; — of  Muiitmorency,  exactly  at  the  connuence  of 
that  river  witii  the  St  Lawrence,  about  200  feet  in  breadth, 
fails  in  one  undivided  mass  from  a  perpendicular  height 
of  2-1-6  feet,  and  having  few  tixes  on  its  steep  and  lofty 
banks,  is  more  remarkable  for  grandeur  than  for  beauty  ; 
— and  of  jViagara,  between  lakes  Erie  and  Ontario,  600 
yards  wide,  divided  by  two  islands  into  three  distinct  ca- 
taracts, one  of  which  is  142  and  another  160  feet  high, 
the  noise  of  which  is  heard  to  the  extent  of  IS  miles,  and 
the  cloud  of  vapour,  which  they  throv.'  up,  is  said  to  be 
freciuently  observable  at  a  distance  of  90  miles.  Those 
who  liave  witnessed  this  stupendous  cataract,  declare  that 
no  power  of  words  can  coavey  an  adequate  idea  of  its 
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siiblimily-  "  The  lofty  hanks  and  immense  woods,"  says 
Mr  Ui-riol,  "  which  environ  this  stujicndoiis  sccno,  the 
irresistible  force,  tlie  rapithty  of  motion  displayed  hy  the 
roliin^;  clouds  of  fount,  the  uncommon  hrilliancy  and  va- 
riety of  colours  and  of  shades,  the  ceaseless  intumes- 
cence and  swift  axitation  of  the  dashini^  waves  tielow,  the 
solcnm  and  tr-enu-ndous  noise,  with  the  vr)liiinos  of  vapour 
darting  upwards  into  the  air,  which  the  simultaneous  re- 
port and  smoke  of  a  thousand  canon  could  scarcely  e(|ual, 
irresistibly  tend  to  impress  the  imaijination  with  such  a 
train  of  sul>lime  sensations,  as  few  other  combinations  of 
natural  objects  are  ca])able  of  |)iodwring."  See  also 
Niagara,  and  Weld's  Travels  in  Ca/i«f/a,  vol.  ii.  p.  \2^. 
The  lakes  of  Canada  ai'e  aslonisliiii^ly  numerous,  and 
the  wateis  still  cover  so  larj^e  a  portion  of  its  surface,  as 
almost  to  aflbrd  a  proof  of  its  beinij;  more  recently  desert- 
ed by  the  ocean,  lluui  the  rest  of  the  American  continent. 
Tliose  in  the  direction  of  the  St  Lawrence,  arc  by  far  the 
largest;  and  the  fust  of  these,  that  meets  the  navijjator, 
as  he  ascends  the  stream,  is  that  of  St  Peter,  which  is, 
properly  s])eaking,  nothing  more  than  the  expansion  of 
the  waters  of  the  St  Lawrence,  over  a  level  country, 
which  is  about  "^0  miles  long,  and  15  broad,  receives  a 
number  of  considerable  rivers  into  its  bed,  and  yet  is  so 
extremely  shallow,  that  the  ship-channel,  at  some  sea- 
sons, is  not  more  in  many  places  than  11  or  1 2  feel  deep. — 
Lake  Ontario,  or  Cataragtaj,  the  smallest  of  the  five 
great  lakes,  is  of  an  oval  figure,  1 6o  miles  in  length,  and 
about  450  in  circumference.  Its  depth  in  many  places,  is 
not  ascertained  ;  and  it  has  fre(|ucntly  been  sounded  with 
a  line  of  350  fathoms,  without  finding  the  bottom.  It  con- 
tains an  immense  immber  of  islands,  and  is  very  liable  to 
be  agitated  by  stormy  winrls.  The  soil  around  its  bor- 
ders is  very  much  intermixed  with  rocks, and  yields  seve- 
ral valuable  (|uarries  of  a  durable  «hiie  sLoiic.  Various 
volcanic  productions  arc  found  on  its  banks  ;  and  this  cir- 
cumstance, in  conjunction  with  its  immeasurable  depth, 
has  given  rise  to  a  conjecture,  that  its  basin  was  once  the 
crater  of  a  volcano.  Sec  V'olncy's  View  of  the  United 
States,  p.  120. — Lake  £rie,  or  Oswego,  is  300  miles  in 
length,  40  at  its  utmost  breadth,  710  in  circumference, 
and  about  SO  fathoms  at  its  greatest  depth.  At  its  north- 
ern extremity,  it  is  much  exposed  to  violent  gales,  and 
its  navigation  is  both  tedious  and  dangerous.  It  contains, 
towards  tlie  west,  a  number  of  beautiful  islands,  in  which 
are  many  remarkable  caverns  abounding  in  curious  sta- 
lactites. These  islands  are  also  full  of  reptiles,  especially 
rattlesnakes ;  and  the  margin  of  the  lake  is  in  many  pla- 
ces completely  covered,  for  many  acres,  with  the  large 
leaves  of  the  pond  lily,  upon  which,  in  the  summer  sea- 
son, myriads  of  water  snakes  are  seen  basking  in  the  sun. 
Thebotlonjis  a  blueish  limestone  rock,  and  its  banks  are 
clothed  with  wood,  abounding  in  game  and  wild  animals. — 
Lake  Murun,  the  second  in  point  of  magnitude,  i.s  of  a  tri- 
angular form,  250  miles  in  length,  and  1 100  u)  circum- 
fercncv-  It  contains  a  number  of  islands,  among  wiiich, 
one  called  Manalaulin,  signifying  the  place  of  spirits,  and 
held  sacred  by  the  Indians,  is  nearly  100  miles  long,  and 
8  in  breadth.  It  has  also  numerous  and  extensive  bays, 
one  of  which,  Saguina,  or  Saganaum,  is  IS  miles  long, 
and  18  wide;  and  another  about  9  miles  broad,  called 
Thunder  Bay,  because  it  is  scarcely  ever  free  from  tre- 
mendous thunder  storms.  TliC  storms  on  this  lake  arc 
extremely  dangerous,  and  its  waves  both  rise  higher,  and 
break  ([uicker  than  those  of  the  ocean.  It  contains  abun- 
dance of  large  white  fisii,  and  particularly  a  rich  and  de- 
licate ii-out,  some  of  wliich  are  four  or  five  feet  in  length, 
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and  frequently  TOlb.  in  weight.— Lake  Michigan  is  situa- 
ted entirely  within  tin-  Amei-ican  territories,  but  as,  to- 
gether with  lal.cs  Huron  and  Superior,  it  forms  what  has 
been  called  the  Sea  of  Canada,  it  seems  entitled  to  a  slior 
notice  in  this  sketch  of  the  principal  lakes  of  that  country. 
It  is  about  280  miles  long,  70  at  its  greatest  breadth,  and 
945  in  circumference.  On  its  eastern  r(>ast  it  receives 
a  number  of  rivers,  the  banks  of  which  abound  inginseng. 
On  its  northern  coast  is  the  Cireen  bay,  or  bay  des  Puant, 
120  miles  long  and  30  wide,  the  waters  of  which  have  u 
considerable  ilux  and  rellux  ;  and  the  quantity  of  nmd 
which  they  leave  behind  causing  an  unpleasant  vapour, 
when  exposed  to  the  sun,  has  occasioned  its  I'  rcnch  namu 
Puante.  IVom  this  bay  there  is  a  short  and  easy  com- 
munication with  the  Mississippi.  It  conimunicales  also 
with  Lake  Huron,  by  the  straits  of  Michillimackinac  ; 
and  though  no  diurnal  ebb  or  fiow  is  ])erceptible  in  the 
waters  of  this  passage,  yet  it  is  affirmed,  that  a  periodical 
alteration  takes  place  in  their  height ;  that  in  the  course 
of  seven  years  and  a  half,  they  gradually  rise  about  three 
feet,  while,  in  the  same  space  of  time,  they  as  impercepti- 
bly fall  away  to  their  former  state. — Lake  Su/ierior,  oi" 
7'racey,  or  Condi;  is  the  largest  body  of  fresh  water  oii 
the  face  of  the  earth,  being  400  miles  in  length,  100  at  its 
greatest  breadth,  and  nearly  1600  in  circumference.  I', 
receives  the  waters  of  nearly  40  rivers,  some  of  which  are 
of  considerable  magnitude  ;  and  contains  a  number  ol 
islands,  one  of  which.  Isle  Royale,  is  about  100  miles 
long  and  40  broad.  Its  bed  is  covered  with  large  uneveii 
rocks,  and  is  in  many  places  beyond  the  reach  of  sound- 
ings. Its  northern  banks  arc  very  high  and  rugged,  and 
abound  in  virgin  copper;  but  its  eastern  shore  is  low  and 
shallow,  covered  with  stunted  trees  and  brambles,  and 
producing  an  amazing  quantity  of  currants,  strawberries, 
whortleberries,  and  raspberries,  of  extraordinary  size  and 
delicious  flavour.  The  soil,  however,  around  the  greater 
part  of  the  lake,  is  extremely  barren,  yielding  indeed 
abundance  of  meadow  hay,  but  scarcely  bearing  any  other 
kind  of  crop  than  potatoes.  It  abounds  in  sturgeon  and 
long  trout,  from  50  to  70  pounds  in  weight ;  and,  owing 
to  the  unequalled  transparency  of  its  waters,  these  fish 
are  seen  to  an  astonishing  depth  from  its  surface.  It  is 
subject  to  tremendous  storms;  and  there  is  a  swell  upon 
its  coast  resembling  the  How  of  the  tide.  Its  waters  hiu  r 
been  observed  to  vary  in  their  height  at  particular  pcriotls 
from  five  to  six  feet;  which  is  supposed  to  be  occasioned 
by  the  greater  or  smaller  quantity  of  snow  in  the  adjacent, 
regions,  by  the  dissolution  of  w  hicli  its  tributary  streams 
are  supplied.  This  lake  may  be  considered  as  the  grand 
reservoir  of  tlie  river  St  Lawrence,  as  no  other  large  river 
flows  from  its  bosom  ;  but  as  it  docs  not  appear  that  one 
tenth  part  of  the  wuters,  which  arc  conveyed  into  it  by  40 
channels,  are  carried  ofl' at  this  one  point  of  evacuation, 
it  remains  yet  to  be  ascertained  by  what  cause,  whether 
by  evaporation,  or  by  subterranean  cavities,  the  supera- 
bundant fluid  is  removed.  It  communicates  with  Lake 
Huron  by  the  Straits  of  St  Mary,  which  arc  rendered  un- 
navigable  for  boats  of  any  burden  by  the  rapids.  The 
Nortli-West  company,  however,  have  cut  a  canal  along 
the  northern  bank,  for  the  purpose  of  facilitating  their 
commerce,  and  have  here  a  considerable  establishment; 
but  their  principal  fort  and  storehouses  are  situated  at 
Kamenistiquia,  upon  the  banks  of  a  river  which  flows 
into  die  north-west  of  Lake  Superior,  and  which  afibrds 
them  an. easy  communication  with  the  interior. 

Of  the  immense  multitude  of  smaller  lakes  wliich  cover 
the  inland  parts  of  Canada,  it  is  only  a  very  short  view  of 

«  sr 


234 


CANADxV. 


the  most  remarkable  that  can  here  be  given.  r;uthei' 
west  are,  the  Lake  of  the  Woods,  which  has  its  name  from 
the  quantity  of  wood  on  its  banks,  is  of  an  oval  form,  about 
75  miles  long  and  40  broad,  with  a  muddy  bottom,  and  in 
some  places  of  great  depth;  Lake  TVmi/iic,  or  Ouinipique, 
the  reservoir  of  several  large  rivers  which  discharge 
themselves  into  Hudson's  Bay,  is  about  200  miles  long, 
and  100  broad,  full  of  small  islands,  and  well  stored  with 
fis!.,  bounded  on  the  north  side  with  banks  of  black  and 
grey  rocks,  and  on  the  south  with  a  low  and  level  country  ; 
Lake  Bourbon,  formed  by  the  waters  of  the  river  Bour- 
bon, which  runs  a  great  way  southward,  near  to  the 
northern  head  of  the  Mississippi,  is  about  80  miles  long, 
and  nearly  as  much  in  breadth  ;  Lake  of  the  Hills,  or  Lake 
Athabasca,  or  Great  Slave  Lake,  from  which  Mackenzie's 
river  extends  its  course  to  the  Arctic  Ocean,  is  about  200 
miles  in  length,  and  100  in  brcadth,and  scarcely  within  the 
boundaries  of  Canada.  On  the  north  of  the  St  Law- 
rence, the  principal  lakesare,  Lake  Maiiikaugamich,  at  the 
head  of  the  black  river,  which  falls  into  the  St  Lawrence 
to  the  east  of  Saguenay,  near  the  coast  of  Labrador,  and 
which  is  about  60  miles  in  circuit ;  Lake  St  John,  on  the 
river  Saguenay,  about  90  miles  in  compass,  and  bordered 
with  pine  trees  ;  Lake  Mistassin,  at  the  head  of  Rupert's 
river,  very  irregular  in  its  shape,  hut  nearly  200  miles  in 
circumference;  Lake  Temiscaming,  on  the  Utawas  river, 
which  falls  into  the  Cataraqui ;  and  Lake  J^'i/iising;  on  the 
French  river,  which  runs  uito  Lake  Huron,  about  100 
miles  each  in  circumference.  On  the  south  of  the  St 
Lawrence,  the  only  one  worth  mentioning  is  Lake  Cham- 
plain,  at  the  head  of  the  river  Chambly  or  Sorel,  and  al- 
most entirely  within  the  territories  of  the  United  States. 
It  is  120  miles  in  length  and  15  in  breadth,  well  stored 
with  fish,  and  situated  in  the  midst  of  a  beautiful  and  fer- 
tile country. 

The  mountains  of  Canada  have  never  been  properly 
examined,  either  with  a  view  to  describe  their  ranges,  or 
to  ascertain  their  structure.  The  principal  ridge  is  in 
the  northern  part  of  the  province,  in  the  direction  of  south- 
west and  north-east,  giving  rise  to  many  rivers,  which 
flow  chiefly  to  the  south-east.  There  are  few  mountains 
towards  the  south-west  of  the  colony  ;  but  between  Que- 
bec and  the  sea,  they  are  more  numerous.  The  whole 
extent  of  Canada  may  be  considered  as  a  granitic  coun- 
try, occasionally  accompanied  with  calcareous  rocks  of  a 
soft  texture,  and  in  horizontal  strata.  The  region  of  the 
calcareous  stones  seems  to  extend  in  a  line  north-west, 
beyond  Lake  Michigan,  as  far  as  the  sources  of  the  Mis- 
sissippi, and  thence  to  those  of  the  Saschachawin,  joining 
at  length  the  great  chain  of  the  Stony  or  Chipewyan 
mountains,  whicli  again  may  be  considered  as  a  continua- 
tion of  the  Cordillera  of  the  Andes.  All  the  great  lakes 
of  Upper  Canada  are  placed  in  the  line  of  contact  between 
those  two  vast  chains  of  granite  and  limestone.  At  the 
narrowest  part  of  lake  Winnipeg,  for  instance,  where  it 
is  not  more  than  two  miles  broad,  the  west  shore  is  skirt- 
ed by  calcareous  rocks,  about  "lO  feet  higii,  while,  on  the 
opposite  shore,  there  are  still  higher  rocks  of  a  dull  grey 
granite.  In  the  lower  provhice,  particularly,  the  granite 
predominates.  A  calcareous  stratum,  indeed,  found  un- 
der the  St  Lawrence  at  the  fall  of  Niagara,  seems  to  pro- 
ceed along  the  bed  of  the  river  as  far  as  Quebec ;  the 
isle,  on  which  the  city  of  Montreal  is  built,  is  of  a  calca- 
reous nature  ;  the  immediate  bed  of  the  fall  of  Montmo- 
rency is  a  horizontal  shelf  of  a  black  grey  limestone,  of 
the  kind  called  primitive  or  crystallized  ;  and  the  banks 
•f  the  St  Lawrence,  as  also  of  the  other  rivers  in  Lower 


Canada,  are  chiefly  composed  of  a  schistous  substance, 
generally  in  a  decayed  and  mouldering  condition.  But 
still  in  every  quarter,  even  among  these  other  substances, 
the  granite  is  found  in  strata,  more  or  less  inclined  to  the 
horizon,  but  never  parallel  with  it.  There  are  veins  of 
lead  ore  near  the  bay  of  St  Paul,  north-east  of  Quebec, 
which  yield  a  few  grains  of  silver.  A  considerable  quan- 
tity of  iron  ore  is  found  in  the  neighbourhood  of  Trois 
Rivieres  ;  and  copper  on  the  south-west  of  Lake  Supe- 
rior. No  coal  has  yet  been  discovered  in  Canada,  but  it 
is  supposed  to  exist  in  the  environs  of  Quebec,  and  is 
known  to  abound  in  Cape  Breton. 

The  soil  of  Lower  Canada  consists  of  a  light  and  loose 
blackish  earth,  ten  or  twelve  inciies  deep,  lying  upon  a 
stratum  of  cold  clay,  very  fertile,  but  soon  exhausted, 
unless  regularly  recruited  by  a  supply  of  manure.  The 
best  of  it  is  generally  found  on  the  banks  of  those  rivers 
whici.  flow  into  the  St  Lawrence,  especially  the  Quelle, 
de  Sud,  Chambly,  and  de  Loup.  That  of  the  upper 
province,  however,  is  greatly  superior,  and  the  country 
much  more  level,  and  better  adapted  for  cultivation.  In 
Canada  there  can  scarcely  be  said  to  be  more  than  two 
seasons  of  the  year,  summer  and  whiter.  The  snow  has 
scarcely  disappeared,  when  the  heat  of  summer  is  ex- 
perienced ;  and  the  season  of  vegetation  is  prolonged 
through  the  autumn  months,  till  suddenly  checked  by 
the  rapid  return  of  winter.  The  range  of  the  thermome- 
ter is  very  extensive,  seldom  less  than  120  degrees, 
generally  rising  in  summer  to  92,  and  frequently  falling 
in  winter  to  28  below  zero ;  that  is,  from  60  above  to  60 
below  the  freezing  point.  At  midsummer  it  has  been 
observed  occasionally  as  high  as  96,  and  in  winter  as  low 
as  40  degrees  below  zero  ;  but  the  medium  temperature 
in  December  and  January  is  22  below  the  fr^-czing  point. 
In  the  months  of  July  and  August,  the  heat  is  peculiarly 
oppressive  ;  and  in  September  the  weather  is  most  plea- 
sant. In  October  and  November,  the  snow  begins  to 
fall,  and  the  frost  becomes  daily  more  severe.  In  De- 
cember and  January,  winter  reigns  in  all  its  majesty,  and 
the  cold  is  very  intense  ;  but  the  air,  by  means  of  the 
congelation  of  its  aqueous  particles,  is  uncommonly  dry ; 
and  has  not  nearly  so  severe  an  elVect  upon  the  feelings 
as  a  moist  atmosphere  with  a  higher  temperature.  When 
the  cold  dry  air  enters  a  heated  apartment,  its  drying 
power  is  astonishingly  increased,  and  its  effects  upon  the 
furniture  are  very  surprising.  In  the  course  of  a  winter, 
the  pannels  of  the  doors  frequently  shrink  so  much,  as 
almost  to  fall  out  of  the  fi-ame,  while  the  frame  itself 
shrinks  to  such  a  degree,  that  the  bolt  loses  its  hold.  In 
the  month  of  March,  the  sky  is  clear,  the  sun  shines 
bright,  and  his  heat  begins  to  be  felt.  In  April,  the  in- 
fluence of  his  rays  is  very  considerable  ;  and,  in  the  first 
v.eek  of  May,  the  snow  has  nearly  disappeared,  the  ice 
on  the  rivers  and  lakes  is  broken  up,  the  ground  suffi- 
ciently soft  for  farming  operations,  and  vegetation  re- 
markably vigorous.  In  the  settled  parts  of  Upper  Ca- 
nada, the  climate  is  greatly  milder,  and  the  winter  of 
shorter  duration,  frequently  passing  without  much  frost, 
and  sometimes  with  scarcely  any  snow.*     Neither  Lake 


*  It  is  astonishing  to  read  the  absurdly  false  accounts 
published  about  the  inconveniences  of  the  climate  of  the 
United  States,  and  the  happiness  enjoyed  by  the  Canadian 
settler.  Thus,  in  the  article  "  America,"  p.  583,  speak- 
ing of  Virginia,  it  is  said,  that  "  Travellers  relate,  that 
after  passing  a  sultry  day,  and  retiring  to  rest,  they  have 
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Ontario,  J>akc  Eric,  Luke  Huron,  nor  Lake  Micliifjan, 
arc  subject  to  be  frozen  to  anj-  j^rcal  distance  from  tiieir 
coasts  ;  but  Lake  Superior,  from  its  more  nortiicrly  si- 
tuation, is  usually  covei'cd  with  a  solid  body  of  ice  for  an 
extent  of  70  miles  from  land.  In  tbe  rejjion  totlie  north- 
west of  Lake  Superior,  extendinj^  to  the  Stony  Moun- 
tains, and  then  northwards  to  the  latitude  of  7:^°,  tlic  cli- 
nialc  and  soil  are  completely  Siberian.  The  f^round  is 
generally  flat,  bare  of  trees,  (unless  here  and  there  a 
icw  of  stunted  j;iuwth,)  interspersed  with  lakes,  marshes, 
and  an  infinite  number  of  streams,  and  incessantly  swept 
by  stormy  icy  winds  from  the  north-west.  From  the 
latitude  of  46"  the  earth  is  frozen  lhrouf!;hout  the  whole 
course  of  the  year ;  and  at  several  tradinj;  posts,  be- 
tween 50°  and  .56°,  it  was  found  impracticable  to  dij^ 
wells,  even  in  the  month  of  July,  the  earth  beint;;  thawed 
only  to  the  depth  of  three  feet.  In  what  may  be  called 
cultivated  Canada,  however,  in  the  upper  province,  and 
especially  towards  the  west,  the  climate  bears  a  nearer 
rescmlilance  to  that  of  Europe,  in  the  same  latitudes  ; 
and  there  is  very  little  difference  to  be  found,  except 
such  as  may  proceed  from  the  vicinity  of  hi;^h  moun- 
tains covered  with  snow.  The  longer  continuance  of 
frost  and  snow  in  Lower  Canada,  for  nearly  six  months 
ill  the  year,  has  been  attributed  to  the  immense  desert 
regions,  which  stretch  towards  the  north;  and  it  is  chiefly 
when  the  wind  blows  from  the  noi-th-cast  quarter,  where 
the  mountains  of  ice  arc  found,  that  very  threat  quantities 
of  snow  fall  in  that  province.  The  utmost  depth  of  snow 
in  the  woods,  when  it  is  not  drifted  by  the  winds,  is 
usually  six  or  seven  feet ;  and  the  ice  on  the  rivers  genc- 
i-ally  acciuircs  a  thickness  of  two  feet  and  upwards;  but, 
on  the  borders  of  St  Lawrence,  it  sometimes  exceeds 
even  six  feet.  The  climate  of  tlie  lower  province,  how- 
ever, has  been  observed  to  be  rapidly  amclioralinjr  ;  and 
by  a  meteorological  table  it  has  been  ascertained,  that  in 
the  space  of  (ifty-ciglit  years,  the  medium  cold  of  its 
winter  has  lost  eight  degrees  of  its  wonted  severity  in 
the  neighbourhood  of  Quebec.  The  period  also,  at 
which  the  river  St  Lawrence  is  shut  up  by  the  ice,  is 
nearly  a  month  later  than  when  Canada  was  first  coloniz- 
ed. This  has  been  ascribed  to  the  clearing  and  cultivating 
of  the  lands,  and  it  is  not  improbable  that  this  cause  may 
have  had  sonic  small  influence  ;  but  the  tracts  thus  im- 
proved bear  so  small  a  proportion  to  the  whole  extent  of 
the  country,  and  this  amelioration  of  the  climate  has  also 
been  so  conspicuous  even  in  those  districts,  which  are 
still  in  an  abs(jlute  state  of  nature,  that  it  seems  more 
rational  to  refer  it  to  some  more  extensive  and  predomi- 
i  nating  operation  in  the  system  of  nature.  (See  this  sub- 
ject discussed  more  fully  in  Volncy's  View  of  the  United 
States,  p.  266.)  li  lias  been  mentioned  also,  (but  whether 
to  be  considered  as  a  cause  or  as  an  eficct  of  this  improve- 
ment of  the  climate,  it  is  not  very  easy  to  ascertain,)  that 
the  inland  waters  are  decreasing,  and  that  many  lakes  are 
draining  and  filling  up  by  the  earth,  which  is  carried 
down  by  the  rivers  from  the  higher  grounds. 

When  the  French  commenced  their  settlements  in 
Canada,  the  country  presented  the  appearance  of  one 


sometimes  awakened  at  an  early  hour,  benumbed  with 
cold,  and  have  found  t)ic  part  of  the  coverlet  which  was 
exposed  to  their  breath,  crusted  over  with  solid  ice  :" — 
while  in  Upper  Canada,  Ihc  winter  sometimes  fiasses  with 
scarcely  any  snow.  There  is  no  part  of  America  north  of 
Virginia  to  which  such  an  observation  will  appiy. 

(_Mease.] 


vast  unbounded  forcHl ;  and  great  pi-ivilcgei,  were  bestow- 
ed to  encourage  the  colonists  to  attempt  its  iinprovc- 
nicnt.  The  lands  on  each  side  of  the  St  Lawrence,  and 
of  the  rivers,  which  fall  into  its  channel,  for  a  space  of 
nearly  300  miles  in  length,  extending  from  90  miles  be- 
low Quebec  to  30  above  Montreal,  were  granted  by  the 
French  king,  in  extensive  lots,  called  scigneuriet,  to  ofTi- 
cers  in  the  army,  to  companies  or  associations,  and  to 
such  other  individuals  as  possessed  interest  to  procure 
them,  and  who  thus  became  seigneurs  or  lords  of  the 
territory.  These  tenures  were  entirely  of  a  feudal  na- 
ture, held  immediately  of  the  king  ;  and,  upon  every 
transfer  of  the  property,  the  new  jjurchaser  paid  a  fiflli 
part  of  the  value  to  the  receiver-general,  who  gave  a  re- 
ceipt upon  the  title,  and  by  this  act  invested  him  with 
the  possession.  These  seigncuries  occupied  from  100 
to  500  square  miles;  and  the  proprietors  were  bouiid  to 
concede  them  in  smaller  lots  to  the  settlers,  u]ion  cer- 
tain conditions.  These  lots  were  very  narrow  in  front, 
seldom  extending  along  the  course  of  the  river  more 
than  three  acres;  but  they  stretched  a  considerable  way, 
generally  80  acres,  into  the  country.  These  grants,  or 
concessions,  were  also  of  a  feudal  character;  and  the 
grantees  w^ere  the  vassals  of  their  lords,  as  tltc  lords 
were  the  vassals  of  the  king.  For  these  lots  there  is 
seldom  any  price  given  by  way  of  purchase  money;  and 
the  rent  paid  by  each  tenant  is  very  inconsiderable,  fre- 
quently not  more  than  three  livres,  (2s.  6d.)  a  year,  be- 
sides a  bushel  of  wheat  and  a  couple  of  fowls;  but  the 
seigneurs,  who  have  many  inhabitants  on  their  lands,  de- 
rive a  handsome  revenue,  partly  from  these  trifling  rents, 
from  the  fees  received  at  his  mills,  to  which  his  tenants 
arc  boimd  to  bring  their  grain,  and  from  the  fine  which 
is  due  to  him  upon  every  transfer  of  the  lots  by  sale  or 
long  lease.  There  are  about  100  of  these  seigncuries 
in  Lower  Canada,  all  suljject  to  French  law  ;  and  the 
proprietors  might  have  attauied  considerable  affluence, 
had  the  estates  been  allowed  to  remain  entire;  but,  ac- 
cording to  the  old  French  law,  which  is  still  in  foi-ce  in 
the  colony,  the  property  of  every  individual,  who  dies  in- 
testate, descends  in  certain  proportions  to  his  widow  and 
children  ;  and  thus  both  the  seigncuries  themselves,  and 
estates  of  much  smaller  extent,  held  in  roture,  have  been 
so  frequently  subdivided,  that  many  of  the  proprietoi-s 
of  the  former  retain  little  more  than  their  title ;  while 
the  greater  part  of  the  holders  of  the  latter  are  so  mise- 
rably poor,  as  to  have  neither  capital  nor  spirit  for  agri- 
cultural undertakings.  This  law  has  been  found  to  have 
a  verv  hurtful  cfTcct,  also,  in  a  moral  point  of  view, 
tending  very  much  to  weaken  the  natural  affection,  wliich 
should  subsist  between  parents  and  children,  as  well  as 
to  introduce  a  general  spirit  of  litigation  into  fuiiiilies. 
Since  the  conquest  of  Canada  by  the  British  arms,  all 
those  parts  of  the  lower  province,  which  had  not  been  pit- 
viously  granted  as  seigncuries,  have  been  surveyed  by 
order  of  government,  and  divided  into  townships,  w  hich 
are  about  ten  miles  square,  and  are  granted  to  individuals, 
to  be  held  by  the  English  tenure  oi  free  and  common  ffo- 
cage.  These  are  situated  in  the  more  retired  parts  on 
the  south  bank  of  the  St  Lawrence,  between  the  rivers 
Chaudiere,  St  Francis,  Yamcska,  andChambly,  extend- 
ing to  the  45th  parallel  of  latitude,  and  subject,  like  the 
upper  province,  to  the  law  of  England.  The  persons  to 
whom  these  townships  arc  granted,  are  bound  to  cultivate 
a  certain  number  of  acres  within  a  given  time.  The  great- 
erpart  of  these  lands  lie  contiguous  to  tlie  territories  of  the 
United  States;  and  are  chiefly  occupied  by  emigrants  from 
thence,  who,  before  obtaining  their  gi-ants,  have  taken 
G  g  2 


236 


CANADA. 


the  oath  of  allegiance  to  his  Bi-itannic  majesty.  They 
hold  ill  general  above  200  acres  each';  and  arc  bound  to 
keep  open  the  highways  passing  thiough  their  posses- 
sions. The  first  step  in  the  process  of  cultivation,  is  to 
build  a  log-hut,  and  open  a  road  of  communication  with 
the  nearest  neighbours.  They  next  proceed  to  clear  the 
land  of  the  wood,  and  this  is  done  in  various  ways.  One 
mode  is,  to  cut  down  the  timber,  to  dig  out  the  roots, 
and  then  to  burn  the  whole  iu  heaps  upon  the  ground  ; 
which,  when  thus  laid  open,  is  soon  covered  with  ve- 
getation, and  capable  of  grazing  cattle ;  but  this  method, 
besides  beuig  very  tedious,  is  attended  with  great  ex- 
pence,  and  costs  about  thirty  shillings  per  acre.  The 
Americans  have  introduced  a  more  simple  and  econo- 
mical, and,  at  the  same  time,  equally  successful  plan, 
viz.  to  cut  down  and  burn  the  trees;  and,  after  turning 
up  the  earth  with  a  hoe  or  harrow,  to  sow  the  spaces 
between  the  standing  roots.  A  third  method  is  to  set 
fire  to  the  growing  wood,  to  stop  the  growth  of  the 
larger  trees,  by  cutting  a  deep  circle  in  the  bark,  to 
sow  tJie  interstices  with  grain,  and  to  remove  the  de- 
cayed timber  at  leisure.  In  these  cases,  when  the  un- 
derwood is  thick,  the  blaze  of  the  burning  forest  is  tru- 
ly awful,  continues  for  weeks  together,  and  often  ex- 
tends its  progress  far  beyond  the  intended  space.  In 
clearing  the  ground,  however,  a  certain  portion  of  wood 
is  always  left  standing,  for  supplying  fuel  and  other 
domestic  purposes  ;  and  these  stripes  of  forest,  while 
they  serve  as  boundaries  between  the  different  lots, 
contribute  to  give,  even  to  the  cultivated  districts,  a 
wild  and  woody  appearance.  The  usual  condition  upon 
which  farms  are  let,  are,  that  the  proprietor  furnish 
the  cattle,  supply  the  utensils  of  husbandry,  and  incur 
the  expence  of  clearing,  ditching,  and  fencing  ;  the  pro- 
duce is  then  equally  divided  between  the  tenant  and  him- 
self. 

With  the  exception  of  a  few 'cases,  the  Canadians  are 
very  deficient  Li  agricultural  skill.  In  consequence  of 
the  law  before  mentioned,  their  farms  are  small,  and 
their  capitals  limited,  so  that  they  are  not  at  all  able 
10  attempt  experiments.  They  are  also  destitute  of  edu- 
cation, and  ignorant  of  recent  improvements  ;  much  in- 
clined to  indolent  habits,  and,  like  the  peasantry  of  most 
countries,  strongly  averse  to  admit  any  innovations.  It 
is  only  of  late  years,  and  to  a  very  small  extent,  that 
they  have  begun  to  adopt  the  application  of  manure,  the 
rotation  of  crops,  and  the  use  of  artificial  grasses.  They 
have  begun  particularly  to  employ  the  marl,  which  is 
found  ill  considerable  quantities  on  the  shores  of  the  St 
Lawrence;  but  the  general  practice  is  to  plough  the 
same  field,  and  sow  llic  same  grain,  twenty  times  over; 
while  the  only  remedy  for  land  exiiaustcd  in  this  manner, 
is  to  leave  them  fallow  for  a  few  years.  Seed-time  com- 
mences about  tl)c  20th  of  April,  and  harvest  early  in 
August.  Tiie  average  produce  of  the  soil  in  Lower  Ca- 
nada has  been  estimated  at  25  to  1  for  oats  ;  12  for  bar- 
ley; 6  for  pease  ;  and  11  for  summer  wheal.  Barley, 
oats,  Indian  corn,  and  other  ordinary  kinds  of  grain, 
arc  produced  in  consideral)lc  quantities  for  home  con- 
sumption, but  seldom  Ik  such  abundance  as  to  supply 
exportation.  It  is  but  very  lately  indeed  that  barley  has 
been  known  in  Canada  ;  and  was  introduced,  with  great 
difficulty,  by  a  gentleman  who  had  estal)lished  a  distil- 
lery at  Quebec.  That  which  is  now  produced,  makes 
excellent  malt ;  and  considerable  quantities  of  ale  arc 
exported  to  the  West  Indies.  The  soil  and  climate  of 
Canada  arc  very  favourable  to  llie  growth  of  hops,  of 
which  enough  is  raised  to  suj)ply  the  wants  of  the  brew- 


ers, and  which  might  easily  be  rendered  an  article  oi 
exportation.  Hemp  has  begun  to  be  cultivated  with 
much  success ;  and  government  has  greatly  encouraged 
the  growth  of  that  article.  See  on  this  subject,  a  pa- 
per by  William  Bond,  Esq.  in  the  26th  volume  of  the 
Traiisactions  of  the  Society  for  the  encouragement  of 
jirts,  kc. 

At  the  time  when  Canada  was  first  discovered,  the  in- 
habitants of  Europe  were  so  entirely  engrossed  with  the 
acquisition  of  those  precious  metals,  which  had  been 
imported  from  Mexico  and  Peru,  that  no  country,  in 
which  these  were  not  produced,  was  considered  as  de- 
serving of  any  attention.  It  was  soon  understood,  that 
no  mines  were  to  be  found  in  that  quarter  of  North  Ame- 
rica ;  and  hence  the  colony  of  New  France  fell  into  com- 
plete disrepute,  before  a  proper  knowledge  coSld  be  ac- 
quired of  its  soil  and  productions.  This  early  prepos- 
session to  its  disadvantage  was  the  principal  source  of 
the  future  discouragements  and  obstacles,  with  which 
its  commerce  had  to  struggle ;  and  it  never  attained  any 
degree  of  prosperity,  as  long  as  it  remained  in  the  hands 
of  the  French.  It  sustahied  very  great  injury,  also,  by 
tlie  frec|uent  alterations  which  took  place  in  the  medium 
of  exchange,  especially  by  the  inconveniences  which  re- 
sulted from  the  introduction  of  card  or  paper  money.  In 
1706,  the  whole  trade  of  the  colony  was  carried  on  with 
a  fund  of  650,000  iivres,  distributed  among  a  population 
of  30,000  inhabitants.  During  seven  years  of  its  most 
flourishing  period,  previous  to  its  conquest  by  the  Bri- 
tish, its  annual  imports  were  valued  only  at  160,000/., 
sometimes  at  240,000/. ;  while  its  exports  seldom  ex- 
ceeded, and  frequently  did  not  reach,  the  sum  of  80,000/. 
The  balance  was  supplied  by  the  sums,  which  the  French 
government  expended  in  payhig  the  troops,  buildmg 
ships,  raising  fortifications,  kc. ;  but  the  bills  drawn  upon 
the  treasury  of  France  on  these  accounts  were  not  long 
very  punctually  paid.  For  a  few  years  after  the  reduc- 
tion of  the  colony,  the  British  traders  derived  consider- 
able assistance  from  the  quantity  of  furs  which  had  been 
previously  collected,  and  from  the  sums  of  money  which 
were  regularly  remitted  for  the  payment  of  the  large  mi- 
litary force  then  supported  in  the  country ;  yet  the  com- 
merce of  Canada  was  still  rather  in  a  declining  than  in- 
creasing state;  and,  in  1769,  the  quantity  of  produce  ex- 
ported amounted  only,  according  toHeriot,  to  163,105/. ; 
but,  according  to  Lambert,  to  345,000/.,  and  was  shipped 
in  70  vessels  belonging  to  Great  Britain  and  her  colo- 
nies. During  almost  thirty  years  longer,  its  commerce 
conlhiued  in  a  state  of  great  fluctuation,  according  to  the 
varying  degree  of  demand  in  Europe  for  its  produc- 
tions;  but,  in  the  year  1795,  it  was  very  considerably 
augmented  by  the  scarcity  of  grain,  which  prevailed 
about  that  time  in  Great  Britain  and  most  of  the  Euro- 
pean countries  ;  and  not  less  tlian  1 28  vessels  ( 1 9,953  ton- 
nage) arrived  tiiat  year  in  the  river  of  St  Lawrence.  At 
that  period,  also,  the  construction  of  vessels  at  Quebec 
was  begun  by  a  comiiany  of  London,  and  very  consider- 
able profits  were  drawn  from  tliat  branch  of  employment. 
In  1799,  1800,  1801,  and  1802,  an  immense  quantity  of 
grain  was  exported  ;  and,  in  the  last  of  these  years,  it 
amounted  to  100,000  busliels  of  wheat,  38,000  barrels  of 
flour,  and  32,000  casks  of  biscuit.  The  vessels  employ- 
ed in  the  transportation  of  these  and  other  produclions, 
were  not  fewer  than  211,  and  the  amount  of  toniiagc 
nearly  36,000.  As  the  crops  in  Canada,  liowever,  are 
extremely  precarious,  and  the  demand  for  its  grain  equal- 
ly irregular,  the  surest  statement  of  its  commerce  must 
bo  taken  from  an  average  of  several  years. 
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Durinp;  llic  space  of  five  years,  ending  in  1805,  the 
average  amounl  of  exjjorls  from  Canada  to  Clreat  Bri- 
tain and  British  settlements,  according  to  CJray,  was 
767,705/.  17«.  3rf.  Sterling,  and  were  conveyed  in  193 
vessels,  equal  to  3.5,996  tons.  They  consisted  chielly 
of  wheat  and  other  kinds  of  grain;  beef,  pork,  and  fish 
of  various  sons  ;  timber  in  the  form  of  planks,  staves, 
masts,  oars.  Sic;  pot  and  i)earl  ashes  ;  flax-seed,  apples, 
and  essence  of  spruce  ;  butter  and  tallow,  soap,  beer, 
and  castorcum  ;  horses,  cattle,  and  hides ;  stoves,  ma- 
nufactured at  Trois  Rivieres;  vessels,  built  at  Quebec; 
and  furs  and  peltry,  e(iual  in  value  to  more  than  one 
thir<l  of  the  whole. 

The  imports  from  Britain  and  British  settlements, 
which  pay  duly,  amounted  to  204,103/.  \7s.  6c/.  consist- 
ing principally  of  wines,  spirits,  sugar,  molasses,  salt, 
coffee,  tobacco,  cards;  while  those  wliicli  pay  no  duty 
are  calculated  to  have  nearly  e(|ualled  the  difference  be- 
tween the  above  sum  and  the  value  of  the  exports, 
namely,  563,600/.  consisting  chiefly  of  cloths,  linens, 
muslins,  silks,  furniture,  tools,  hardware,  crockery,  coals. 

In  conseiiuence  of  the  late  improvements  of  the  coun- 
try, and  the  embargo  on  the  American  trade,  the  com- 
merce of  Canada  has  recently  increased  in  a  very  aston- 
ishing degree.  The  unusual  and  growing  demand  for 
Its  productions,  especially  since  the  year  1808,  has  great- 
ly increased  the  price  of  every  article;  and  hence  a  con- 
siderable portion  of  the  exports,  such  as  timber,  slaves, 
pot  and  pearl  ashes,  and  provisions  of  every  description, 
have,  in  spite  of  the  cmbart;o-law,  found  their  way  across 
the  boundary  line  of  the  United  Stales  into  Canada,  and 
been  shipped  for  Europe  and  the  West  Indies  with  great 
advantage  to  the  Canadian  merchants.  In  1806,  the 
tonnage  of  the  shipping  employed  in  the  trade  of  the 
colony  amounted  to  33,996;  in  1807,  to  42,293  ;  in  1808, 
to  70,275;  in  1810,  to  143,893;  and  in  IS  11, to  223,762. 
The  following  tables,  from  Lambert,  will  afford  a  clearer 
view  of  the  progressive  and  amazing  increase  of  this 
commerce  since  the  year  1754. 


1769 


No.  of 
ves. 
sets. 


53 


Imports 


Exports 


Imports 

and 
exports. 


Articles. 


Merchan- 
dise  

Wine, 
rum,bran- 
dy,  kc 

Furs  and 
sundries. 
Oil,  gin- 
seng, ca- 
pillaire, 
limber, 

kc 

Fish,  oil, 
iron,  ve- 
getables, 
&c 


Separate 
amount. 


Gcner.il 
amount. 


157,646      5     0 


59,123      7    6 


s.  d. 


216,769    12    6 


64,570     2    6 


r,083      6    0 


;,905    19    2 


75,560     7 


Balance  against 
the  colony. 


I,.U1,209     4  10 


No.of 

ves- 

ficls. 


34 


Imports 

and 
exports. 


Exports 


Iniporli 


Aniclcs. 


Furs  and 
siuidries. 
Oil,  fish, 
kc.  from 
Labrador 


Separate 
amount. 


JL.  «. 

345,000     0 


10,000      0    0 


Manufac- 
tured 
jjoods  and 
W.  India 
produce 

Balance  in  favour 
of  the  colony 


General 
amount. 


«.  d 


355,000     0    0 


273,400     0    0 


Z,.8 1,600      0    0 


1786 


Noof 
ves- 
sels. 

Imports 

and 
exports. 

Articles. 

Separate 
amount. 

General 
amount. 

93 

Exports 
Imports 

Furs   and 
sundries.. 
Fish,lum- 
bcr,  and 
oils,  from 
Labrador 
5c  Gas])c 

Manufac- 
tured 
goods  and 
W.  India 
produce 

L.          s.  d. 
445,116     0    0 

45,000     0    0 

L.          «.  d 

490,116     0    0 
343,263     0    0 

Balanc 
of  the  c 

E  in  favour      . 
olonv 

.146,853     0    0 

1797 


No.of 
ves- 
sels. 

Imports 

and 
exports. 

Articles. 

Separate 
amount. 

General 
amount. 

105 

Exports 
Imports 

Furs  and 
sundries.. 
Wheat, 
biscuit, 
and  flour.. 
Oak,  pine 
timber, 
planks  Sc 

slaves 

Pot  and 
pearl 

ashes 

Fish,lum- 
ber,  oil, 
kc.  from 
Labrador 
k  Gaspc 

Manufac- 
tured 
goods  and 
W.  India 
produce 

L.          s.  d- 

295,063    15    0 

45,445    14    0 

32,144     6    0 
29,866     0    0 

88,900     0    0 

L.          s.  d. 

491,419    15    0 
338,214     0    0 

Balance 
of  the  c 

>  in  favour       , 
olony 

..53.205    15    0 
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1808. 


N'o.of 
ves- 
sels. 


270 


Exports 


Imports 

and 
exports 


Articles. 


Separate 
amount. 


General 
amount. 


Furs  and 
other  co- 
lonial pro- 
duce  

Wheat, 
biscuit, 
andfloui 
Oak,  pine 
timber, 

eanks  Sc 
.,^aves 

Pot  and 
pearl 

ashes 

Fish,  oil, 
&c.  from 
Labrador 

&c 

Furs  and 
sundries.. 


Imports 


L.  s.  d 

240,000     0    0 
149,558    18    8 

134,344    10    0 
104,329    15 

115,555    11     1 

70,112     0    fi 


L. 


s.  d 


No.of 
ves- 
sels. 


334 


Imports 

and 
exports. 


Exports 


0   c 


Manufac 
tured 

goods,&c.  200,000 
W.  India 

produce..  1 106,670   14    0 
Mer- 
chandise..   29,200   17    9 
Oak,  pine 
timber, 

&C 

Pot  and 
pearl 

ashes 

Tea,  to- 
bacco,8cc. 


813,900    15    4 


39,000     0    0 


29,099      2    0 
63,324     0    0 


467,294    13    9 


Balance  in  favour 
of  the  colony 


X. 346,606      1     7 


A  more  complete  view  of  the  principal  articles,  which 
compose  this  growhig  and  valuable  commerce,  may  be 
afforded  by  the  following  lists  of  Exports  and  Imports 
forthcyeais  1810aud  1811, which  we  have  received  from 
the  most  autlitntic  sources,  and  which  furnish  more 
recent  information  on  the  subject,  than  can  be  found  in 
the  latest  publications  on  Canada. 

Exports  for  1810. 
Cleared. 

661   Vessels,   143,893  Tons. 
6578  Men. 
170,860  Bushels  of  wheat. 
12,519   Barrels  of  flour. 
16,467  Quintals  of  biscuit. 
18,928  Busliels  of  pease. 
866  Bushels  of  oats. 


Articles. 


Separate 
amount. 


Furs  and 
other  co- 
lonial 
produce... 
Wheat, 
biscuit,  Sc 

flour 

Oak,  pine 

timber, 

staves, 

masts,&c. 

Pot  and 

pearl 

ashes 

Newships 
3750  tons, 
L.  10  per 

ton 

Fish,  lum- 
ber, oil, 

&c 

Sundries, 
about 


L. 


d. 


General 
amount. 


L.       s.   d. 


Imports 


350,000  0    0 

171,200  0    0 

157,360  0    0 

290,000  0    0 

37,500  0    0 

120,000  0    0 

30,000  0    0 


Manufac- 
tured 

goods 

W.  India 
produce... 
Merchan- 
dise, tea. 

Sec 

Oak,pine- 
tinibcr, 

kc 

Pot  and 
pearl 
ashes 


1,156,060  0  0 


00,000  0  0 

130,000  0  0 

100,000  0  0 

70,000  0  0 

110,000  0  0 


610,000  0    0 


Balance  in  favour 
of  the  colony 


L.  546,060  0    0 


1 6  Bushels  of  barley. 
1 ,600  Bushels  of  malt. 

98  Bushels  of  Indian  corn. 
8,584  Bushels  of  flax  seed. 
1,600  Minots  of  salt. 
2,977  Barrels      ; 
2  Half,    do.; 
4  Tierces  j 
4,628  Barrels  ' 


of  Bc(  I 


of  pork. 


64 
6 
10 
69 
29 
) 


3  Barrels    ") 

3  Half,  do.  Vof 

4  Kegs        J 


tongues. 


Barrels     1 
Half,  do.  V  rounds  of  beef- 
Kits         J 
Puncheons 
Tierce 


b' 


hams. 
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422 

42 

107 

1,070 

1,181 

269 

580 

300 

14 

33,798 

69,271 

137 

312,423 

3,887,306 

47,515 

13,623 

15,150 

6,977 

678 

3,354 

167,389 

2,000 

130,516 

80,000 

55 

5,497 

1,301 

771 

228 

29,407 

44 
17 
26 
30 
71 
62 

4 
10 

6 
44 

8 

5 

87 
195 


'h' 


butter. 


i  hogslard. 


Timets 

Firkins 

Barrels 

Kegs  and  firkins 

Boxes  of  soap. 

Do.  of  candles. 

T'^'^y'*?  pickled  fish 
Barrels  ^ 

Quintals  dry  cod  fish. 

Barrels  of  seal  and  cod  oil. 

Pieces  of  oak  timber. 

Do.  of  pine  do. 

Do.  maple,  walnut.  Sec. 

Do.  pine  plank  and  boards. 

Do.  oak  slaves  and  heading. 

Do.  stave  ends. 

Handspikes. 

Pieces  of  oars. 

Masts. 

Bowsprits. 

Spars  for  yards,  8cc. 

Pieces  of  latluvood. 

Feet  scantling. 

Hoops,  12  feet  long. 

Sliingles. 

Buls 

Puncheons 

Hogsheads         Spacks. 

Quarter  casks 

Tierce 

Casks,    containing     106,584    2   1    pot 

pearl  ashes.  ^0 

Hogsheads  of  beer. 

Puncheons  of  bottled  do. 

Packets  of  hops. 

Bales  cotton  wool. 

HogslieadsT 

Casks    I        r 

r:       >  essence  of  spruce 

Kegs  f  ' 

Boxes         J 

Casks  Canada  balsam. 

Bales,  7375  hogsheads  of  capillaire 

Horses. 

Barrels  of  apples. 

Do.  of  onions. 

Cast  metal  stoves. 


and 


Furs  and  Skins. 

98,523. Beaver  skins. 
554  Martin. 
2,645  Otters. 
169   Mink. 
2,536  Fisher. 

1   Fox. 
10,751  Bear  and  cub 
82,551   Deer. 
59,52 1   Raccoon. 
2,428  Cased  and  open  cat. 
534  Elks. 

19  Wolves. 
517  Wolverccns. 
9,971    jNIusquash. 
327  Lynx  skins. 
2,684  Squirrels  and  hares 

59  Seals. 
1.333  Swans. 


265j  Pounds  Castorcum. 
I    Puni.  ox  hides. 
24  Calfskins. 
3  Barrels  feathers. 
10  Ginseng. 
12  KcgsMiufT. 


Impoiits  of  Dutiablk  Goods. 


8 

149 
37 
57 

4 

232 

2 

137 

412 

187 

74 

1,426 

332 

10 

6 

15 

20 

6,976 

188 

•    496 

226 

25 

290 

928 

186 

738 

1 

2 

6 

14 

83 

11 

14,544 

81,621 

1,685 

8,323 

710 


Madeira    wine,  containing 


tl'^ 


TenerifTc 


Buts  1 

Hoghscads         Y     20,087  gallons 
Quarter    casks  |  ° 

Chests  J 

Pipes  "J 

Hhds.  y  Port 

Cases  casks  bottled 
Pipes 
Hhd 

Butts  i  I  296,350  gal- 

Pipes  I  Spanish  |       Ions. 

Hhds.  J 

Cases5^''«="*=*'P"" 

Hlids.        )  » J  J 

Qr.  casks  y  ^ 

Puncheons  )    rum,    containing  726,534 

Hogsheads  J        gallons. 

Casks  molasses,  46,874  gallons. 

Pieces  brandy)  29  944      ,i„„3_ 

Do.  Geneva     ^  ° 

Casks  refined  sugar,  268,449  lbs. 

".°S*'^'^^''0  Muscavado    sugar,   l,478,89a 
lierces        i.      ,^^ 

Barrels        J 

Hogshead  leaf  tobacco,  982  lbs. 

Casks  manufactured,  366  do. 

Pounds  snufl". 

Tierces") 

Barrels  I  of  coffee,  26,258  lbs. 

Bags      J 

Packs  playing  cards 

Minots  of  salt. 

Hyson  tea 

Green  and  black  ^  lbs. 

Bohea 


} 


Exports  i.n  1811. 

532  vessels  cleared,  of  which  37  have  been  built  this 
year.     116,687  tons,  5,553  men. 

34,741   Pieces  oak  timber. 


58,575      .      . 

pine  do. 

2,330,842      .     . 

staves  and  heading 

62,285      .      . 

stave  ends. 

396,674      .      . 

boards  and  planks 

6,053      .      . 

handspikes. 

:i,565     .     . 

oars. 

4,525      .      . 

masts. 

562      .      . 

bowsprits. 

3,325      .     . 

spars. 

192,170     .     . 

hoops. 

222,236     .     . 

latliwood. 

70     .     . 

battens. 

1,328     .     . 

capstan  bars. 

J,500     .     . 

treenails. 

40     .      . 

stauncheons. 

240 


141 

82 
2,168 
1,154 
6,535 
151 
1,188 
1,3 


320 

63 

22 

848 

5 

4,487 

368 

1,016 

7,688 

19,340 

13,063 

2 

22 

4 

2 

3 

68 

4,618 

31 

3,582 

3 

22 

13 

12 

42 

2 

2 

1 

3 

5 

59 

487 

3 

99  Kegs 


Pieces  walnut  ai\d  maple. 

.     .      boat-hook  handles. 

.     .      window  stiles. 

.     .      deal  ends. 
Pipe 

Puncheon 
Hogsheads 


Quarter  casks  f  ^ 
Tierce 
Barrel 
Bushels  wheat.* 

cublings. 

pease. 

Indian  corn 

oats. 

flaxseed. 
Barrels  flour. 
Cwt.  biscuit. 
Barrels     1 
Half,  do.   >  crackers. 
Kegs         J 
Kegs  barley. 
Kegs  rice. 

Jr^1P-k. 

Tierces , 

Bbls.      ' 

Bbls. 

Half, 

Kegs 

Tubs 

Kits 

Puns. 

Hhds. 

Bbl. 

Kegs  tripe. 

Casks") 

Bbls.    >hogs  lard. 

Kegs  J 

Barrels    f  . 

>  tongues. 


beef. 


do. 


>rounds  beef,  &c. 


pigs  cheeks. 


sausages. 


.  cheese. 


9  Boxes 
57  Kegs 
26  Puncheons"! 
11  Bbls.  Vhams,  &c. 

1  Box  J 
2,858  Firkins,  bbls.,  and  kegs  butter. 

744  Boxes  soap. 
1,347  Boxes  candles. 
Casks  "4 
Boxes 
Keg 
Loose  ) 
Horses. 
Sheep. 
Turkics. 
60  Casks,  50  jars  oil. 
8  Bbls.  tar,  5  bbls.  turpentine. 

20  Bbls.,  5  kegs  tallow. 

2  Tierces,  3  bbls.,  100  hides  loose. 

21  Sides  leather. 
317  Tierces") 

Bbls.       Is 


3 
5 
1 
7 
50 
18 
6 


375 


12  Boxes 
1,926  Barrels 
6  Half  do. 


>  salmon. 


herrings 
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182  Boxes      5 

5  Barrels  mackarel. 

115  Do.  shad. 

339  Bbls.  pickled  fish. 

1   Bbl.  trout. 

7  Puncheons 

146  Hogsheads 

225  Casks               b-cod  fish. 

2  Boxes 

155   Cwt.  loose 

10  Barrels? 
16  Boyes    5 
6  Puncheons  ^ 

?i  ar"' (=""■>"- 

43  Bbls.             ) 

24  Bales  of  Hops. 
99  Casks 

17  Hogsheads 

22  Boxes          ^essence  of  spruce. 

10  Cases 

38  Kegs 

*2  Ke^'^s*?^^"^^^'^^'®*"^- 

1   Cask       1 

300  Pounds  ) 

3  Tierces         ^ 

4  Hogsheads  Tobacco. 
*      4  Casks           I 

3  Bbls,             3 

8  Bales  cotton  wool. 

2  Hogsheads  flax. 
1   Bbl.  bees  wax. 

9  Bbls.  feathers. 

6  Boxes  mustard. 

1  Puncheon  deer  hams. 

105  Stoves. 

335  Bbls.  apples. 

1 1 5  Do.  onions. 

2  Puncheons     ~ 

1  Hogshead 

2  Bbls.               |>cranberries. 

2  Kegs 
IJ  Bushels          J 

22,734  Casks  pot  and  pearl  ashes,  W.  J. 

7r, 

0  4. 

Fiirs  and  Peltries. 

80,123  Beaver  skins. 

77,218   Deer,  do. 

28,249  Raccoon,  do. 

4,176  Swan,  do. 

2,501  Fisher,  do. 

2,153  Otter,  do. 

1,887  Musquash,  do. 
400  Bear  and  cub,  do 

273  Fox,  do. 

292   Elk,  do. 
98  Martin,  do. 

45  Seal,  do. 

2 1   Cat,  do. 

4  Weasel,  do. 
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2  Paiclimenl  deer,  do. 
2  Bufialo,  do. 

Wolf,  tlo. 

Mountain  gout,  do. 

Cask      ^ 

Case       C  146  lbs.  Castorcunri. 

Kcj^s     J 

Imports — Dutiable  Goods- 

495  vessels  entered,  107,075  tons,  and  5052  men. 
4  Butts 
Pipes 
IIluls. 
Qr.  Casks 
Half,  do. 
Casks  > 
Cases  5 
Pipes 
IIluls. 

Cases  bottle 
Pipe 
Ilhd. 


172 

55 

45 

2 

2 

7 

309 

30 

17 

1 

1 

315 

92 

30 

83 

24 


IJottled. 


Lisbon  wine 


led    J 

sbc 

1 
} 


Madeira  wine 
22,G01  fullons. 


Port  wine 


Teneriffe  do. 


Spanish  do. 


1 


1  1  3,804 
*  gallons. 


Pipes 
Hhds. 
Qr.  casks. 
Pipes 
Hiids. 
Qr.  Casks 
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42  Do. 
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5  Hlids.  i-  French  do. 
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7,641  Puncheons. 

216  Hhds.  )    ri  r,,^,^-,-,       11 

7  Bbl  C  "^ — 810,971  gallons. 

227  Boxes  noyau. 
10  Puncheons  British  brandy,  1089  gallons. 

10  Pieces  brandy  >    ,_^,       ,, 

J,   ,-,      r-  '  >■    1821  gallons. 

5   Uo.  Utneva     ^  ° 

jr,  1.       '         S  Molasses — 59,346  gallons. 

Hhds.  refined  sugar — 278,948  lbs. 

Hhds.  -v 

Tierces  /  Muscavada  and  clayed  siigar 

Barrels  f — 3,573,580  lbs. 

Boxes  3 

Casks  ?    Coffee— 39 3,42 libs. 

Bags  3 

60  Casks  leaf  tobacco — 60,926  lbs. 

1  Do.  manufactured — 370  lbs. 
22  Lbs.  snulV. 

15,972  Packs  playing  cards. 
100,755  Miiiots  salt. 

1 1  Chests  hyson") 

19   Do.  black        \  Teas. 

2  Do.  Bohea  .  J 
50  Bai>;s  Pimento. 
10  Bbis 

40  Bags. 
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57 
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Besides  the  trade,  which  Canada  maintains  with  Bri- 
tain and  her  (l(;|)(;nclcnci<-s,  a  very  conhidc-rabh;  iraflu  it 
carried  on  with  the  American  states.  The  legai  tijan- 
ncl  of  this  trade  is  by  St  John's,  on  the  river  .of  Ci.^im- 
plain,  where  there  is  a  custom-housu  for  its  rejjulalion ; 
and  the  inii)orts  by  this  course,  in  1806,  aniountc<;  to 
75,546/.  11*.  6(/.  consisting  i)rincipally  of  leas,  clio<  oi'i--. 
coffee,  tobacco,  spirits,  butter,  fish,  pork  ;  leather,  •■ 
and  boots;  nankeens,  stockings,  mahogany,  poi-.  sn. 
hogsheads,  and  hops  :  but,  by  other  channels,  cottons, 
silks,  cambrics,  anil  groceries,  are  annually  smuggled 
into  the  country,  to  the  amount  of  100,000/.  The  ex- 
ports, by  this  eonwnunication,  are  more  correctly  known; 
and  amounted,  durinp;  the  same  year,  to  66,586/.  8«.  2d. 
consisting  chiefly  of  hides,  salt,  lish,  arKlespeci:-.lly  ol  furs. 

Ever  since  the  year  1796,  the  AmericaiiS  i.ave  been 
permitted,  inider  authority  of  the  3cl  article  of  Mr  Jay's 
treaty,  to  import  into  Canada,  East  In(li;i  'j^oods,  groce- 
ries, and  several  other  commodities,  duty  frei- ;  aiio  as, 
by  a  variety  of  advantages  attending  a  neutral  flag,  they 
arc  able  to  transport  East  India  articles  into  America, 
and  thence  into  Canada,  much  cheaper  than  can  be  done 
by  British  merchants,  they  have  gained  almost  exclusive 
possession  of  this  branch  of  trade  in  the  colony.  The 
money  sent  out  of  Canada  to  the  United  States  in  pay- 
ment of  their  goods,  besides  creating  a  greater  scarcity 
of  specie,  which  lowers  the  rate  of  exchange,  occasions 
an  increase  of  price  upon  every  article  of  Canada  pro- 
duce, and  thus  enables  the  American  to  undersell  the 
Canadian  merchant  in  Eurojie,  as  he  does  the  European 
in  Canada.*  Besides  restricting  the  American  trader 
from  such  privileges,  there  are  many  obvious  reasons 
for  securing  to  the  British  North  American  colonies  the 
exclusive  right  of  supplying  the  AVest  India  islands  with 
lumber,  fish,  bread,  iloiii-.  Sec.  for  which  they  at  present 
depend  so  entirely  upon  the  United  States. 

The  provinces  of  Canada,  especially  if  encouraged  by 
bounties  from  the  British  government,  as  the  Americans 
are  by  theirs,  could  soon  be  enabled  to  furnish  the  West 
Indies  with  sufficient  cpiantitics  of  all  these  articles,  so  as 
to  preclude  them  completely  from  suffering  any  great 
inconvenience  from  American  embargoes  and  non-inter- 
course acts. 

The  articles  of  Canadian  traffic  comprehend  almost 
every  necessary  of  life;  but  the  prhicipal  productions 
which  it  supplies  for  commercial  purposes,  are  grain,, 
timber,  fish,  and  furs. 

The  only  grain  that  is  expoited,  is  wheat,  which  is 
of  an  excellent  (luality,  and  yields  a  greater  proportion 
of  flour,  than  tliat  which  is  brought  from  the  Baltic. 
That  of  Upper  Canada  is  superior  to  what  is  produced 
in  the  Lower  province,  and  is  usually  exported  in  the 
form  of  flour ;  as  it  is  thus  more  easily  conveyed  by  the 
navigation  on  the  lakes  and  rivers,  more  secure  against 
damage  in  the  voyage,  and  more  beneficial  to  the  coun- 
try by  the  profits  and  wages  of  labour  arising  from  its 
preparation.  It  is  even  frequently  converted  into  bis- 
cuit, which  is  both  of  a  good  quality,  and  cheaper  than 
what  is  procured  fronj  Britain;  and  which  is  sei.t  to 
supply  the  shipping  at  Newfoundland  and  Halifax.  The 
timber  of  Canada  is  also  a  principal  article  of  exporta- 
tion, aiid  can  be  furnished  for  every  purpose  of  the  dock- 
yard, house  carpenter,  and  cabinet-maker.     Its  oak  is 


•  We  undei-stand,  however,  that  orders  have  recently  been  issued  for  prohibiting  a  traffic  so  injnrions  to  ihc  British  merchant,  and 
which  1 11-  threatening  atliiudtf  of  the  United  Slates  at  the  present  moment  (Feb.  26, 1812)  would  i-inder  it  in  the  bigUeal  degree  impo- 
litic 1(1  jJermit. 
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next  to  that  of  Great  Britain  in  point  ol  quality  ;  its  pines 
can  furnish  masts  120  feet  in  length;  its  staves  arc  pe- 
culiarly excellent,  and  daily  rising  in  demand ;  its  forests, 
in  short,  could  easily  render  the  mother  country  inde- 
pendent of  every  other  foreign  supply  of  timber.  This 
branch  of  trade  has  greatly  increased  of  late  years.  It 
is  said,  that,  in  1810,  not  less  than  600  vessels  arrived 
in  the  St  Lawrence  for  this  single  article,  and  regula- 
tions have  been  made  by  the  British  government,  to  fa- 
vour the  importation  of  Canadian  timber  to  a  still  greater 
extent. 

The  fisheries  of  Canada  have  not  been  prosecuted  to 
the  extent  of  which  they  are  capable,  and  have  received 
very  little  encouragement  from  government.  There  is 
a  seal  and  porpoise  fishing  on  the  St  Lawrence,  which 
produces  a  considerable  quantity  of  skins  and  oil ;  and 
on  the  Labrador  coast  an  establishment  has  been  form- 
ed, which  sends  chiefly  to  the  West  Indies  large  cargoes 
of  cod,  mackarel,  shad,  herring,  salmon,  and  a  fish  about 
the  size  of  salmon,  called  bass. 

But  the  fur-trade  of  Canada  may  be  considered  as  the 
chief  peculiarity  in  its  commerce ;  and  though  not  so  va- 
luable a  branch  of  traffic  to  the  colony  as  grain,  or  to  the 
mother  country  as  timber,  is  at  least  next  to  either  of 
these  in  importance,  yielding  a  duty  of  20,000^  annually; 
and  is  most  of  all  entitled,  from  its  nature,  to  a  more 
particular  description  in  this  place.  In  this  trade,  the 
French  settlers  engaged  with  great  eagerness,  at  the  first 
establishment  of  the  colony  ;  and,  as  the  Indians  were 
not  then  acquamted  with  the  value  of  the  articles,  large 
quantities  of  the  richest  furs  were  procured,  in  exchange 
for  the  most  trifling  wares.  The  accumulation  of  skins 
in  the  magazines  soon  became  so  immense,  and  the  de- 
mand so  inadequate  to  carry  oft"  the  supply,  that  the  mer- 
chants were  unwilling  to  purchase  more,  and  the  abun- 
dance of  the  article  nearly  ruined  the  trade  in  Canada. 
The  adventurers,  who  explored  the  Indian  territories  in 
quest  of  furs,  and  who  were  styled  Coureurs  de  Bats, 
naturally  sought  a  market  among  the  English  settlers  in 
the  neighbouring  colonies,  and  many  of  them  fixed  their 
residence  in  the  country  of  New-York.  The  attempts, 
which  were  made  by  the  governors  of  New  France  to 
prevent  such  desertions,  and  to  recal  those  fugitives, 
were  long  attended  with  little  success.  Many  of  them 
became  attached  to  a  wandering  life,  and  took  up  their 
abode  among  the  savages,  from  whom  they  could  be 
distinguished  only  by  their  superior  licentiousness  of 
manners.  As  the  conduct  and  example  of  such  charac- 
ters occasioned  the  greatest  obstacles  to  the  exertions  of 
the  Catholic  missionaries,  an  order  was  at  length  procur- 
ed, that  no  one  should  be  permitted  to  traverse  the  coun- 
try for  the  purpose  of  trafficking  with  the  Indians,  with- 
out a  license  from  government.  These  permissions  were 
at  first  granted  only  to  persons  of  known  respectability, 
to  officers  of  the  army,  or  to  their  widows.  Such,  how- 
ever, as  did  not  choose  to  make  use  of  the  licences  per- 
sonally, were  allowed  to  sell  them  to  the  merchants,  who 
again  employed  the  Coureurs  de  Bois  in  quality  of  agents, 
and  these  again  soon  furnished  occasion  for  renewed 
complaints  from  the  missionaries.  Military  forts  or  set- 
tlements were  at  length  established  at  the  confluence  of 
the  rivers  with  the  larger  lakes,  which  served  at  once 
to  protect  the  trade,  and  to  check  the  improper  conduct 
of  the  more  profligate  adventurers;  while,  on  the  other 
hand,  a  number  of  respectable  men,  who  had  retired 
from  the  army,  prosecuted  the  trade  in  person,  under 


their  respective  licences;  and, with  the  assistance  oftlie 
missionaries,  extended  their  excursions  as  far  as  53  north 
latitude,  and  102  west  longitude. 

For  some  time  after  the  conquest,  the  fur  trade  was 
in  a  great  measure  suspended,  partly  because  the  con- 
querors were  not  sufficiently  acquainted  with  the  coun- 
try, and  with  the  language  of  the  agents;  and  partly, 
because  they  were  exposed  to  great  personal  hazard 
among  the  Indians,  whom  the  French  had  inspired  with 
the  utmost  hatred  against  the  British.  But  these  ob- 
stacles were  gradually  surmounted;  and  a  very  keen 
competition  was  excited  among  the  traders.  This  spirit 
of  rivalry,  however,  gave  rise  to  endless  contests  and 
innumerable  irregularities;  and,  with  the  exception  of 
a  very  few  individuals,  the  agents  in  general  conducted 
themselves  in  so  imprudent  and  disorderly  a  manner, 
as  to  draw  upon  themselves  the  determined  hostility  of 
the  Indians.  A  resolution  was  actually  adopted  by  the 
pruicipal  tribes  to  free  themselves  from  such  trouble- 
son\p  neighbours,  by  a  general  massacre  of  the  traders  ; 
and  they  were  prevented  from  putting  their  plhn  into 
execution  only  by  one  of  the  most  dreadful  calamities, 
that  could  have  befallen  a  people;  by  the  fatal  ravages 
of  the  small-pox,  which  raged  among  them  with  the 
fury  of  a  pestilence,  spread  itsbaneful  influence  with  the 
rapidity  of  a  conflagration,  swept  away  whole  tribes  at 
once,  and  rendered  immense  tracts  of  country  entirely 
desolate. 

The  country  being  thus  depopulated,  and  the  traders 
also  reduced  in  number,  the  merchants  in  Canada 
formed  a  junction  of  interests  in  the  year  1784,  under 
the  denomination  of  the  North  West  Company;  the 
traders  forgot  their  animosities,  and  engaged  with  great 
spirit  in  the  service  of  the  new  establishment;  but  it 
was  not  till  the  year  1799,  when  the  demand  for  furs, 
as  an  article  of  dress,  became  more  general,  that  the 
speculation  was  productive  of  much  profit.  The  num- 
ber of  persons  who  hold  shares  in  this  company  amounts 
to  more  than  forty;  and  the  clerks,  voyageurs,  and  In- 
dians employed  hi  their  service  are  upwards  of  three 
thousand.  The  business  in  the  north-west  territory  is 
conducted  by  young  men  in  the  service  of  the  company, 
who  are  chiefly  composed  of  adventurous  young  Scottish 
Highlanders,  and  who  have  under  them  a  body  of  Ca- 
nadians, hunters,  and  canoemen.  These  repair  to  the 
coimtry  of  the  Indians,  and  establish  trading  posts  among 
them,  frequently  at  so  great  a  distance,  that  it  requires 
more  than  one  summer  to  send  them  the  goods,  with 
which  they  are  to  traffic,  and  to  procure  the  furs,  which 
they  have  collected.  In  these  distant  regions  they  re- 
main for  several  years,  subject  to  numberless  privations, 
and  subsisting  in  a  great  measure  by  hunting;  while 
those  who  manage  the  concerns  of  the  company,  and 
who  have  the  pruicipal  shares  in  the  undertaking,  gene 
rally  reside  at  Montreal.  To  these  posts  more  than 
fifty  canoes  are  sent  annually,  loaded  with  merchandise, 
and  navigated  liy  nearly  lOOO  ])eople.  The  persons, 
employed  for  this  purpose,  styled  voyageurs,  are  a  very 
peculiar  set  of  mortals,  of  almost  robust  nature  and 
tlioughtless  character,  and  said  in  these  respects  to  bear 
a  striking  resemblance  to  British  seamen.  Though  they 
know,  that,  for  the  space  of  2000  miles,  their  exertions 
must  be  unreniilting,  and  their  living  miserably  poor, 
yet  they  pursue  their  tedious  and  toilsome  occupation 
with  the  utmost  cheerfulness.  Sometimes  they  save 
their  wages,    and,  returning  to  their  native   parishes, 
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spentl  the  vcmaiiidoi'  of  their  days  in  tlic  laliours  of  a|';ri- 
cultiirc ;  bill  thiy  (generally  aci[uirc  liabits  of  dissipalion, 
squander  their  jjaiiis  as  speedily  as  possible,  and  are  thus 
compelled  to  set  o\it  upon  a  new  excursion. 

In  this  trade,  the  ca|)ital,  which  is  employed  in  ^;oods 
alone,  is  said  to  exceed  100,000/.  The  floods  are  made 
up  in  packages,  about  80ibs.  each,  for  the  purpose  of 
being  more  easily  removed  and  carried,  when  the  loaded 
canoe  is  not  able  to  pass  along  the  stream.  The  canoes 
in  which  these  goods  are  conveyed  to  such  a  distance, 
arc  exceedingly  light  and  frail,  but  constructed  with 
wonderful  ingenuity.  The  frami-  is  formed  of  thin  slips 
of  wood,  covered  with  the  bark  of  the  birch  tree,  sewed 
together  with  the  filaments  of  a  particular  root,  and  ren- 
dered water-tight  l)y  a  species  of  gum,  which  becomes 
very  hard,  and  adheres  very  firmly.  They  are  generally 
about  thirty  feet  in  length,  and  six  in  breadth,  tapering 
to  a  point  at  each  end,  and  rounded  in  the  bottom,  with- 
out any  keel.  Each  of  these  carries  from  four  to  five 
tons ;  and  they  are  rowed  along  with  paddles,  instead  of 
oars.  When  they  meet  with  falls  and  rapids  in  their 
progress,  the  canoe  must  be  unloaded,  and  carried,  with 
its  cargo,  to  the  next  navigable  w'ater.  On  these  occa- 
sions, six  men  will  carry  one  of  the  largest,  and  one  man 
will  bear  four  or  five  packages,  about  80lbs  each,  over  a 
(lortage  of  several  miles. 

Another  fur  company  has  lately  been  established,  un- 
der the  title  of  the  South  West  Company,  liecause  they 
collect  their  furs  chicily  from  the  soutli-west  parts  of 
America ;  and  they  are  sometimes  called  also  the 
IMichillimackinac  Company,  because  they  have  an  es- 
tablishment in  that  quarter.  The  capital  employed  in 
these  speculations  is  generally  about  three  years  without 
procviring  any  returns;  and  would  tluis  require  almost 
triple  the  profits  of  any  other  trade.  It  is  rather  a  re- 
markable and  apparently  incredible  fact,  that  manufac- 
tured furs  can  be  procured  at  a  cheaper  rate,  and  of  a 
.superior  quality,  in  England  than  in  Canada.  In  the 
latter  country,  these  articles  are  very  large  and  heavy  ; 
and  a  Cana(lian  furrier  puts  into  one  muff  a  greater 
quantity  of  materials,  than  would  be  employed  in  London 
for  three. 

The  manufactures  of  Canada,  though  daily  increasing, 
are  still  very  limited  in  their  number  and  extent.  Pi-c- 
vious  to  its  conquest  by  the  British,  and  during  several 
years  after  that  event,  the  inhabitants  easily  provided, 
by  their  own  industry,  the  few  necessary  articles,  which 
their  simple  mode  of  living  reqtiired ;  and  every  family 
then  prepared  for  their  own  use,  druggets,  coarse  linens, 
stockings,  worsted  caps,  hats,  bonnets  of  straw.  Sec.  As 
their  wants  increased,  they  imported,  chictly  from  Great 
Britain  and  the  United  States,  a  gi-i-at  variety  of  articles 
for  domestic  purposes;  but  the  greater  part  of  those 
they  have  of  late  years  begun  to  manufacture  for  them- 
selves. Among  their  principal  manufactures  for  the 
purpose  of  exportation  may  he  mentioned  the  conver- 
sion of  their  wheat  into  Jlour  and  biscuit,  which  gives 
employment  to  a  great  number  of  hands;  the  buitdiugof 
shifist  which  is  peculiarly  useful  in  the  country,  as  it  is 
almost  tlic  only  occupation,  which  can  be  followed,  dur- 
ing the  six  months  of  winter;  bar-iron.,  stoves,  cooking 
utensils,  for  which  there  are  two  considerable  iron  forges 
in  the  province,  one  near  Three  Rivers,  which  was  es- 
tablishi-d  by  the  French  king,  and  ar.otlicr  near  St  Anns, 
on  the  road  from  Quebec  to  Montreal,  with  other.-)  of 
less  importance.     Potash,  of  whic!>  the  country  could 


easily  supply  iiiy  quantity,  though  the  inhabitants  pre- 
pare little  more  than  what  is  necessary  for  the  manu- 
facture of  the  soap,  which  they  make  in  every  faniily. 
Soa/i,  candles,  and  Hnuff,  for  the  manufacture  of  which 
last  article  O.uiada  has  long  been  celebrated,  and  the  use 
of  which  is  remarkably  common  among  the  females  of 
the  country,  of  all  ranks  and  ages ;  while  the  men,  and 
even  boys,  on  the  otiier  hand,  are  seldom  without  a  tobacco 
pijje  in  their  mouths,  from  the  moment  that  theyavaken 
in  the  morning  till  they  return  to  bed  at  night.  Among 
the  articles,  which  they  prepare  for  their  own  consvmip- 
tion,  may  be  particularly  mentioned,  Aa/»,  of  which,  liow- 
cvei',  the  bodies,  as  they  are  called,  arc  still  chiefly  im- 
ported from  I'^nglaiid,  where  they  can  be  procured  at  a 
cheaper  rate,  than  they  can  be  made  in  Canada;  leather, 
for  the  preparation  of  which  several  considerable  tan- 
works  ai-e  lately  established ;  and  sugar  from  the  maple 
tree,  of  which  so  much  is  made  as  nearly  equals  two- 
thirds  of  the  whole  consumption  of  that  article  in  thr 
country,  and  which  might  be  prepared  for  trade  and  ex- 
portation, if  the  West  India  sugars  were  not  so  abundant 
and  cheap  in  the  province.  In  March  and  April,  when 
the  sap  begins  to  rise,  those,  who  wish  to  make  sugar, 
provide  themselves  with  the  proper  apparatus ;  make 
an  excursion  into  the  woods,  where  maple  trees  abound; 
collect  the  sap  from  incisions  made  in  the  trunk;  erect 
their  boilers  on  the  spot,  and  return  in  a  few  days  with 
sugar  ready  for  use,  wliich,  when  properly  purified,  is 
of  an  excellent  quality.  There  is  a  large  distillery 
established  at  Quebec,  and  several  breweries  in  the 
lower  province,  which  export  considerable  quantities  of 
ale. 

In  addition  to  the  principal  products  of  agriculture, 
which  have  been  already  particularly  noticed,  in  a  pre- 
ceding paragraph,  it  may  here  be  mentioned,  that  various 
other  kinds  of  grain  and  pulse  are  raised  in  Canada,  es- 
pecially rye  and  beans  ;  the  last  of  which  arc  of  a  small- 
er  size  than  the  European,  and  are  much  used  by  the 
Indians,  who  eat  them  when  boiled,  as  an  accompani- 
ment to  bear's  grease  and  lard.  Gourds,  and  water 
melons,  are  cultivated  as  field  crops;  and  arc  used,  as 
bread,  by  many  of  the  native  tribes.  The  orchards  and 
gardens,  especially  in  the  neighbourhood  of  Montreal, 
abound  in  a  great  variety  of  fruits  and  vegetables  of  the 
finest  quality.  The  apples  arc  particularly  good,  and 
yield  an  excellent  cider.  Peaches,  plums,  goosberries, 
raspberries,  and  cui'rants,  are  found  in  the  greatest  per- 
fection and  abundance ;  and,  with  the  protection  of  glass, 
grapes  may  be  raised  for  the  table  equal  to  any  in  Portu- 
gal. The  natural  and  indigenous  productions  of  tlic 
country  are  remarkably  numerous ;  and  many  of  them 
are  of  considerable  value. 

The  forests  abound  with  an  immense  variety  of  trees, 
of  the  different  kinds  of  wliich  even  the  names  arc  not 
yet  known.  Of  oak  there  are  various  sorts :  the  black, 
white,  red,  yellow,  grey,  according  to  the  colour  of  the 
wood,  when  cut  by  the  saw ;  the  sviamfi  oak,  which 
grows  only  in  a  moist  gravelly  soil,  has  a  smaller  leaf 
and  smoother  bark,  than  the  otlicr  kinds,  and  is  so  re- 
markably tough,  as  to  be  frequently  used  in  place  of 
whale  bone;  and  ihc-chesnut  oak,  the  leaf  of  which  re- 
sembles that  of  tlic  chesnut,  and  which  is  neither  so 
tough  as  the  last  mentioned,  nor  so  strong  as  the  other 
sorts,  but  is  peculiarly  suited  for  being  split,  and  for 
enduring  a  long  time,  in  pallisades  and  fences:  ail  the 
oaks  in  this  country  grow  so  straight,  that,  in  ship  build- 
II  h   2 
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ing,  the  knee-timbers  arc  generally  made  of  the  roots 
of  pine. — Oi' /lines,  there  are  the  wliite  and  red  in  great 
abundance,  the  former  of  which,  chiefly,  grows  to  an 
amazing  height,  and  yields  excellent  turpentine. — The 
^rs  are  perhaps  the  most  numerous  class,  one  of  which 
called  the  white  prickly  fir,  yields  a  kmd  of  turpentine 
called  Canadian  balsam,  which  holds  a  place  in  the  ma- 
teria medica  of  most  countries. — The  cedars  are  distin- 
guished into  white  and  red,  the  former  of  which  has  its 
fragrance  in  the  leaf  instead  of  the  wood,  bm  is  a  dif- 
ferent tree  from  the  wliite  cedar  of  the  United  States, 
the  cufiressus  disticha. — Of  mafiks,  the  harder  kind, 
which  grows  on  hilly  grounds,  yields  a  richer  juice,  but 
in  smaller  quantity  than  the  soft,  and  its  wood,  which  is 
finely  veined  and  clouded,  is  peculiarly  valuable  for 
making  tables,  gun-stocks,  &c. — Of  ash,  the  most  re- 
markable sort  is  the  yellow,  found  only  in  the  south-west 
districts,  and  growing  to  an  amazing  height ;  the  outer 
bark  of  which  is  eight  inches  thick,  indented  with  fur- 
rows, six  inches  deep,  while  the  inner  is  of  a  fine  yellow 
colour,  which  leaves  a  lasting  stain  upon  the  fingers, 
and  is  supposed  useful  in  dyeing.  Besides  beech,  birch, 
elm,  fiofilar,  and  other  kinds  of  timber,  resembling  the 
European,  there  are  the  hemlock  tree,  an  evergreen  of 
very  large  growth,  with  leaves  like  the  yew,  but  is  of 
no  use  whatever  ;*  the  bass,  or  ivhite  wood,  remarkably 
white  and  soft,  light  as  cork,  and  much  used  in  making 
bowls,  trenchers,  &c.;  luickofiic,  or  suckwick,  a  species 
of  wood,  the  bark  of  which  when  pounded,  and  moistened 
with  a  little  water,  becomes  a  kind  of  oily  and  adhesive 
glue,  with  which  the  Indians  cover  the  seams  of  their 
canoes.  In  addition  to  the  walnut, ches7iut,hazle,  hickory, 
8cc.  the  forests  of  Canada  produce  the  butter,  or  oil-nut 
tree,  which  grows  in  rich  meadow  grounds,  bears  a 
large  and  well  flavoured  nut,  capable  of  yielding  a  very 
pure  oil. 

In  a  natural  state  are  found  the  crab  afifile  tree,i  bear- 
ing a  fruit  of  better  size  and  flavour  than  that  of  Europe  ; 
the  filum-tree,  green,  and  purple,  both  greatly  relished 
by  the  natives  ;  the  cherry  tree,  black,  red,  and  sandy- 
coloured,  but  the  first,  only,  bears  a  fruit  pleasant  to  the 
taste ;  the  mulberry,  red  and  white,  resembling  those  of 
France  and  Italy  ;  sweet  gum  tree,  yielding  a  kind  of  bal- 
sam, which  the  Indians  highly  value  as  a  salve  and  febri- 
fuge ;  vines,  which  are  very  common,  and  some  of  which 
bear  excellent  grapes ;  besides  gooseberries,  curra7its, 
rasfibcrries,  strawberries,  juniperberries,  cranberries,  bear- 
berries,  Etc.  in  the  utmost  abundance. 

Among  the  more  remarkable  shrubs,  may  be  noticed 
sassafras  (found  only  in  Upper  Canada),  which  grows 
indeed  to  the  size  of  an  apple-tree,  and  the  berry  of 
which  is  sometimes  used  as  a  spice ;  akindof«i(7/5w,the 
roots  of  which  are  of  a  fine  scarlet  colour,  and  are  used 
by  the  Indians  to  tinge  the  ornamental  parts  of  their 
dress  ;  moose  wood,  the  bark  of  which  makes  nearly  as 
good  cordage  as  hcmp;^   and   the  myrtle  wax  tree,  the 

•  The  Hemlock  is  very  useful  for  a  \ariety  of  purpo- 
ses ;  and  the  leaves  help  to  support  cattle  and  moose, 
during  the  winter.     [Mease.] 

t  The  Crab  apple  [Pyrus  Coronaria'\  is  not  eatable, 
unless  when  preserved  in  sugar ;  and  is  then  excellent. 
[/AW.J 

\  Moose  wood  is  a  small  tree  about  six  feet  high,  the 
stem  of  which  is  about  the  size  of  a  man's  arm.  The 
moose-deer  arc  extravagantly  fond  of  the  bark,  and 
choose  a  spot  in  which  it  aboundsj  for  herding  in  during 


nut  of  which  yields  an  excellent  wax  of  a  green  co- 
lour.§ 

The  most  valuable  roots  are,  s/iikenard,  sarsa/iarilla, 
and  particularly  ginse7ig  ;  which  last  was  first  discovered 
in  the  woods  of  Canada  in  the  year  1718,  and,  being  ex- 
ported to  Canton,  was  pronounced  to  be  equal  in  quality 
to  any  that  could  be  procured  in  Corca  or  Tartary.  Its 
price  immediately  rose  hi  Quebec  from  1*.  dd.  per  lb.  to 
\l. :  0. :  lOrf.  sterling  ;  and  the  value  of  its  export  amount- 
ed, in  1752,  to  20,000/.  But  the  Canadian  traders,  too 
anxious  to  enrich  themselves  on  a  sudden,  began  to  reap 
the  plant  too  early,  and  to  dry  it  hastily  in  ovens,  instead 
of  gradually  evaporating  its  moisture  in  the  shade  ;  by 
which  means  they  destroyed  its  quality,  and  completely 
ruined  its  sale  among  the  Chinese,  by  whom  chiefly  it  is 
used  as  a  stomacliic. 

Besides  the  flowers  usually  found  in  the  more  north- 
ern countries  of  Europe,  the  woods  of  Canada  are  uni- 
versally adorned  by  the  fragrant  blossoms  of  the  Syrian 
ascle/iias  ;  and,  amidst  a  variety  of  curious  and  useful 
herbs,  we  can  only  notice  the  ratttlesnake  plaintain,\\  the 
leaves  of  which  are  considered  as  the  most  effectual  cure 
for  the  bite  of  the  reptile  from  which  it  takes  its  name, 
and  which  is  said  to  be  most  luxuriant  in  its  growth  dur- 
ing those  months  of  the  year,  when  the  bite  of  that  crea- 
ture is  most  venomous.  Canada  abounds  in  natural  grass  ; 
and  cattle  fatten  easily  upon  the  wild  growth  during  sum- 
mer. A  particular  species,  very  long  and  rank,  called 
Vherbe  au  lien,  grows  upon  some  of  the  islands,  and  forms 
a  most  durable  covering  for  stables,  barns.  Sec.  There 
is  also  a  graminaceous  vegetable,  nearly  allied  to  the 
rice,  zizania  aguatica,  which  grows  abundantly  in  all  the 
shallow  streams,  is  found  in  situations  that  refuse  all 
other  culture,  is  a  principal  support  of  the  wandering 
Indians,  and  is  entitled  to  particular  attention  from  the 
European  settlers,  as  a  plant  evidently  intended  by  nature 
to  be  the  general  bread-corn  of  North  Amcrica.l 


the  winter.  The  bark  strips  off  very  easily  at  all  sea- 
sons, and  when  plaited,  is  used  for  waggon  and  sleigh 
traces.  It  is  also  used  by  travellers  in  the  woods,  to 
wrap  round  their  shoes  and  limbs,  to  defend  them  froin 
briars  and  bushes,  and  to  enable  them  to  walk  with  more 
firmness.     [Mease.] 

§  The  wax  is  produced  by  boiling  the  berries :  The 
plant  is  Myrica  Cerifera,  and  common  to  all  North  Ame- 
rica.    [/ii(/.] 

li  This  plant  is  the  Hieracium  Kalmii ;  and  must,  of 
course,  be  most  luxuriant  when  the  bite  of  the  snake  is 
most  venomous,  because  this  happens  in  the  sunmicr. — 
In  the  winter,  the  rattle-snake  becomes  quite  torpid,  and 
the  plant  dies  from  the  efl'ects  of  cold.  The  Hieracium 
is  only  one  of  nearly  fifty  plants,  equally  celebrated  for 
the  cure  of  the  eflects  of  a  snake's  bite — all  of  wliich 
are  probably  of  equal  merit.     \^Ibid.~\ 

'\\  It  is  very  singular,  lliat  because  Providence  has  kindly 
placed  a  mild  farinaceous  seed  in  an  inhospitable  barren 
country,  for  the  support  of  the  wretched  wanderers  of  the 
forest,  a  conclusion  should  be  drawn  of  so  extensive  a 
nature,  as  that  the  plant  was  "  evidently  intended  by  na- 
ture to  l)e  the  general  bread-corn  of  Noith  America." 
The  writer  might  be  glad  of  such  a  substitute  for  other 
bread,  wliile  on  an  exixdition  to  the  North-Wcst  Coast, 
but  he  would  rejoice,  when  an  o])portunity  oflVred,  of  ex- 
changing it  for  wheatcn  bread,  Indian  corn-bread,  or  even 
oat-cake.     [/Ajrf.j 
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Among  the  domestic  animals  ol'  Canada,  wiiicli  arc 
much  the  same  as  those  ol'  ICumpe,  there  are  scarcely 
any  peciiiiaritics  worthy  to  be  mentioned.  The  Cana- 
dian horse  is  a  hardy,  active  animal.  His  best  i)ace  is  a 
ti'ol  ;  and,  in  a  lij^ht  carioli',  upon  Hiiioolh,  hard  roads,  a 
siufjle  horse  has  been  known  to  draw  two  persons  ninety 
miles  in  twelve  Ikhii-s.  It  is  athrnied,  tliat  lie  will  eal 
dried  iish  in  the  winter  season  ;  but  lu  is  most  ol' all  le- 
mai-kable  for  llie  exlraordinni'v  operation,  wiiieh  he  IVe- 
quintiy  underj^ocs,  wlien  travelling  on  the  frozen  lakes 
and  rivers.  In  these  excursions,  it  is  not  uncommon  for 
the  sled[|;e  and  horses  to  sink  suddenly  in  the  weaker 
parts  oftlie  ice,  when  the  traveller  sprini^s  from  his  seat 
upon  the  ice,  which  is  j^enerally  strong  enoni^h  to  sup- 
port his  weifjht,  and  instantly  proceeds  to  save  liis  cattle. 
As  tiieir  struij;gles  in  the  water  would  only  tend  to  sink 
them  the  sooner,  he  pulls  with  all  his  streni^lh  a  rope, 
with  a  runninj^  noose,  wiiicli  is  previously  fixed  around 
the  neck  of  each,  in  case  of  such  accidents,  till  he  suc- 
ceeds in  strangliu'^  the  animals.  As  soon  as  this  hap- 
pens, they  iloat  upon  one  side,  and  are  easily  drawn  out 
upon  the  ice.  It  is  sometimes  necessary  to  draw  blood 
from  them  before  they  recover ;  but,  in  general,  when- 
ever the  noose  is  loosened,  lespiralion  recommences  in  a 
few  mimites,  the  creatures  start  to  their  feel,  proceed 
with  their  usual  vij;our,  and  perhaps  go  through  t!ic 
same  process  two  or  three  times  in  one  day.  This  sin- 
gular fact  is  solenudy  avouched  to  be  strictly  true,  both 
by  Chatlelux,  vol.  i.  p.  408,  and  Gray,  p.  277.*  The  na- 
tive dogs  of  Canada  arc  all  of  the  same  species,  with  erect 
ears,  anil  a  head  very  much  resembling  that  of  a  wolf. 
They  are  very  useful  to  the  Indians  in  the  chase  ;  and  the 
colonists  fre(|uenlly  employ  them  in  the  draught.  They 
are  yoked  to  sledges  in  winter,  proportioned  to  their  size 
and  strength;  and  in  this  way  one  of  an  ordinary  size 
will  frequently  draw  more  than  200  lbs.  weight,  with  his 
driver,  in  addition,  standing  behind  the  sledge.  They 
are  thus  employed  in  a  variety  of  domestic  services,  in 
dragging  children  in  small  carriages,  in  bringing  water 
fiom  tiie  river,  and  particularly  by  the  butchers  in  trans» 
porting  meat  to  their  customers  in  diflercnt  parts  of  the 
towns. 

Among  the  wild  animals  which  frequent  the  immense 
forests  of  this  country,  the  principal  beasts  of  prey  arc,  a 
small  tijger  ov  /laiit/ier,  though  it  is  supposed  by  some  to 
be  allogetlicr  a  different  species  of  animal  ;  bears,  wolves, 
foxes,  dogs,  cals  of  the  viounlain,  fiole-cat,  carcajou,  lynx, 
racoon;  but  they  are  all  infeiior  to  those  in  the  other 
quarters  oftlie  globe,  both  in  sizct  and  ferocity  ;  and  are 
scarcely  daring  enough  to  attack  a  man,  unless  when  they 
are  wounded.  The  grizzled  bear  is  the  only  dangerous 
animal.  Those  which  arc  chiefly  pursued  for  the  sake 
of  tlieir  peltry  and  fur,  are,  the  buffalo,  elk,  moose  deer,  or 
rcin-decr4  carribou,  bear,  fox,  wolf,  cat,  beaver,  otter, 
martin,  mink,  ivoolvereon,  racoon,  crmin,  fshrr,  sijuirrcl, 
hare,  rabbtl,  viusk-cat  ;  of  which  the  beaver,  otter,  bear, 
fire-martin,  cat,  elk,  and  wolf,  are  by  far  the  most  valua- 


•  This  fact  is  well  known  to  every  one  who  has  been  in 
Canada.     [Mease.] 

t  This  opinion  has  been  long  since  refuted  by  Mr  Jef- 
ferson, in  his  Notes  on  'Virginia  :  and  by  others  since. 
[Ibid.] 

\  The  Moose  is  altogether  a  different  animal  from  the 
rein-deer;  and  is  accurately  described  in  Pennant's 
Arctic  Zoology.     [Ibid.} 


hie.  Hut,  for  an  account  of  these  aiuinals,  our  readers 
are  referred  to  Pennant's  Arctic  "/.oology,  and  to  the  arti- 
cles Mammai-i.a,  ice. 

Of  tlic  feathered  tribe,  may  be  mentioned,  the  eagle, 
vulture,  and  owl ;  the  night-hawk,  which  is  seen  chiefly 
at  twilight  and  before  thunder-storms  ;  the  fmh-hawk, 
which  skims  along  the  rivei's  and  lakes,  and  is  su|)poscd 
to  attract  the  Iish  to  the  surface  by  a  peculiar  oil  which 
he  emits,  and  one  drop  of  which  upon  any  bait  is  said  to 
rendei-  it  irresistible  to  every  kind  of  hsh;  crane*,  with 
bills  12  inches  in  Icngtii ;  geese,  panicularly  the  outarde 
or  Canada  goose  ;  wild  ducks,  of  more  than  twenty  differ- 
ent kinds,  of  which  the  principal  is  the  wood-duck, 
wliich  perches  upon  trees,  has  a  brilliant  plumage,  and 
flesh  of  superior  flavour  ;  fiartridges,  brown,  red,  and 
black,  wliich  are  all  larger  than  the  European,  and  which, 
in  winter,  perch  upon  such  trees  as  yield  them  food  ;  the 
•white  or  snow-bird,  a  kind  of  ortolan,  which  is  the  princi- 
pal bird  of  melody  in  Canada,  and  announces  the  return 
of  spring;  teal  of  excellent  quality;  wood-ftigeons  in  im- 
mense numbers ;  iuood-/ieckers,  humming-birds,  black- 
birds, thrushes,  larks,  goldfinches,  ts'c.  resembling  those 
of  other  countries. 

In  the  numberless  lakes  and  rivers  of  Canada  are  va- 
rious kinds  offish,  especially  «a/mon,  chub,  and  carfi,  like 
those  of  England  ;  cat-fish,  the  flesh  of  wliich  is  fat  and 
luscious  like  that  of  the  eel;  black  bass, /lickerells,  and 
maskino7igs,  particularly  the  sturgeon,  of  large  size  and 
delicate  flavour. 

Upper  Canada  abounds  in  rattle-snakes,  from  four  to 
six  feet  in  length;  water-snakes,  resembling  the  rattle- 
snake, but  not  venomous  ;  long  black  snakes,  about  six 
or  eight  feet  long,  but  altogether  inoffensive  ;  green 
snakes,  exactly  coloured  like  the  grass,  but  also  harm- 
less ;  a  variety  of  smaller  serpents,  lizards,  and  land  tor- 
toises. 

Among  the  insects  common  in  this  country,  may  be 
mentioned,  bees,  which  prepare  their  honey  under 
ground  ;  silk-worms,  which  produce  much  less  silk  than 
those  of  Europe  ;  frc-fly,  or  lightning-bug,  which  has  a 
very  effulgent  appearance  at  night,  and  two  or  three  of 
which  upon  the  hand  will  yield  a  light  equal  to  that  of  a 
candle  ;  horned  bug,  or  stag-beetle,  which  fly  about  in  the 
evening,  and  whose  bite  is  very  troublesome  ;  musguiioes, 
which  abound  in  the  forests  and  river-banks  in  the  more 
southern  districts  ;  locusts,  which  are  said  to  visit  the 
more  central  regions  every  six  or  seven  years ;  and  in 
many  of  the  islands  in  the  St  Lawrence,  myriads  of  ticks, 
larger  thantliosc  of  Europe,  which  spread  themselves  in 
summer  ever  the  surface  of  the  ground,  completely 
cover  the  herbage  and  plants,  frequently  prove  fatal  to 
the  cattle  whicli  graze  in  these  places,  and  are  excced- 
inglv  troublesome  to  human  beings,  especially  if  they 
reach  the  head,  where,  without  occasioning  much  pain, 
they  gradually  insinuate  themselves  beneath  the  skin, 
and  are  not  easily  clislodged. 

Canada,  before  its  discovciy  by  Europeans,  was  inha- 
bited by  an  immense  variety  of  Indian  tribes,  whose  ge- 
neral character  and  mannei-s  have  been  already  described 
in  this  work,  under  tlic  article  America  ;  but  whose  par- 
ticular designations,  history,  and  territories,  it  is  impossi- 
ble to  delineate.  The  smaller  tribes,  if  we  may  judge 
from  the  number  of  names,  amount  to  several  hundreds; 
but,  as  they  are  peri>ctually  changing  tiieir  place  of  resi- 
dence— as  iTiany  of  them  have  been  cxtermir.ated  by  war 
or  disease — as  each  of  them  almost  is  mentioned  by  dif- 
ferent writers  under  separate  appellations — as  the  French 
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tradets  were  accustomed  to  distinguish  them  by  various 
nicknames,  partly  with  the  view  of  preventuig  them  from 
being  known  to  other  adventurers,  and  partly  for  the 
purpose  of  concealing  their  subject  of  conversation, 
when  they  spoke  of  the  natives  in  their  own  presence — 
it  has  thus  become  altogether  impracticable  to  trace  their 
progress,  or  to  arrange  their  nations  with  any  degree  of 
certainty.  The  following  sketch,  however,  formed  from 
a  careful  comparison  of  different  authors,  may  be  suffi- 
cient to  point  out  the  principal  Indian  nations,  by  which 
the  immense  regions  of  Canada  are  still  occupied,  or  at 
least  occasionally  visited ;  and  may  also  help  to  guide 
the  reader  amidst  the  perplexities,  which  he  will  expe- 
rience in  the  perusal  of  North  American  histories  and 
travels,  from  the  confusion  of  IncUan  names. 

The  Hurons,  whose  proper  name  is  said  to  be  the 
Tsonnontatex,  who  are  called  also  Adirondacks,  and  who 
seem  to  be  the  same  people  with  the  Utawas,  dwelt 
originally  on  the  east  confines  of  Lake  Huron,  but  were 
driven  from  their  countiy  by  the  Iroquois.  They  fled  to- 
wards that  quarter,  where  the  French  afterwards  built 
Quebec  ;  and  were  the  first  who  formed  an  alliance  with 
the  new  settlers.  They  are  more  prudent,  sober,  artful, 
and  able  than  most  of  the  other  natives  ;  speak  the  same 
language  and  have  much  the  same  appearance  and  man- 
ners as  their  inveterate  enemies  the  Iroquois,  by  whose 
ravages  they  have  been  almost  completely  exterminated. 

The  Iroquois,  a  narae  given  by  the  French  to  what  are 
generally  called  the  five  nations,  composed  of — the  Mo- 
hawks, or  Maquas,  or  Agniers, — the  Scnukas,  or  Tson- 
nonthuans, — the  Onnondagues,  or  Omiontagues — the 
Oneidoes,  or  Onneyouths, — the  Cayugas,  or  Goyogans. 
■—These,  however,  are  now  properly  the  six  7iatio7is-,  as 
they  were  joined  by  the  Tuscororas,  from  the  south,  who 
dwell  with  the  Oneidoes  and  Onnondagoes.  These  na- 
tions, united  in  long  and  firm  alliance,  claim  all  the 
country  south  of  the  river  St  Lawrence  to  the  Ohio,  near 
to  the  borders  of  Virginia  ;  and  extend  300  miles  west 
from  Lake  Ciiamplain,  round  Lakes  Ontario  and  Erie. 
They  are  superior  to  the  other  tribes  in  stature  and 
courage ;  but  inferior  to  many  of  them  in  swiftness  of 
foot  and  skill  in  war.  They  are  more  civilized  and  in- 
genious, than  most  of  the  other  Canadian  Indians,  and 
more  addicted  to  agricultural  occupations,  than  to  the 
chase.  They  have  in  general  been  friendly  to  the  Eng- 
lish ;  and  much  depends  upon  the  continuance  of  their 
attachment. 

The  Algonquins,  or  Algonkins,  appear  to  have 
originally  possessed  the  whole  tract  of  coimtry  along  the 
north  shore  of  the  St  Lawrence,  from  Tadoussac  to  lake 
Nippissing,  and  had  no  rivals  in  North  America,  as 
warriors  and  hunters  ;  but  having  aflbrded  refuge  and 
assistance  to  the  Hurons,  a  deadly  war  arose  between 
them  and  the  contiucring  Iroquois,  who  at  length  suc- 
ceeded in  driving  them  from  their  country.  They  seem 
then  to  have  taken  a  westerly  progress,  and  may  be  said 
to  have  peopled  the  country  from  the  Atlantic,  in  a 
direct  line  along  the  St  Lawrence,  and  the  Uttawas,  along 
the  high  lands  which  divide  the  waters  that  fall  into 
lake  Superior,  from  those  that  fall  into  Hudson's  Bay, 
or  to  lake  Winipic,  along  the  Saskatchiwine  and  Elk 
rivers  to  the  lake  of  the  Hills.  The  great  proportion  of 
the  Indian  tribes  which  are  scattered  over  the  cultivated 
parts  of  Canada,  arc  of  this  nation;  and  the  others, 
especially  those  in  the  neighbourhood  of  the  lakes  and 
the  St  Lawrence,  are  chiefly  branches  of  the  Iroquois, 
and  the  wretrhcd  rcnaains  of  the  Hurons.     But  the  main 


body  of  the  Algonkin  nation  is  found  far  to  tlie  nortit 
west,  and  they  are  considered  as  the  same  people  with 
those  called  Knisteneaux,  Christineaux,  or  Killistinoes. 
They  reduced  the  natives  as  they  passed  along,  with 
most  of  whom  they  are  now  in  alliance  ;  but  they  are 
daily  losing  their  superiority  by  their  fondness  for  spirit- 
ous  liquors,  which  are  rapidly  diminishing  their  strength 
and  numbers.  They  are  of  a  middle  stature,  well- 
formed,  swift  footed,  and  chiefly  employed  in  hunting. 
They  are  just  in  their  dealings,  and  affable  in  their  ad- 
dress. They  possess  an  open  and  agreeable  counte- 
nance, and  a  generous  and  hospitable  disposition. 

The  Chepewyans  or  Chipawas,  called  also  Sarsees, 
and  rocky  mountain  Indians,  are  a  numerous  people,  who 
consider  as  their  territories  all  the  land  between  60°  and 
65°  north  latitude,  and  100°  and  1 10°  longitude.  Their 
progress  is  easterly  ;  and,  according  to  their  own  tradi- 
tion, they  came  originally  from  Siberia  ;  which  is  partly 
confirmed  by  the  strong  resemblance,  which  they  are 
said  to  bear  to  the  people  now  found  on  the  nearest  coast 
of  Asia.  Their  country  is  very  barren,  and  they  are 
frequently  obliged  to  subsist  upon  a  kind  of  rock  moss, 
which  is  the  principal  vegetable  siibstance  that  their 
soil  produces.  They  lu-e  submissive  to  the  Knistineaux, 
but  hostile  to  the  Estiuimaux,  to  wiiom  they  give  no 
quarter,  and  never  indeed  make  prisoners  in  any  of 
their  wars.  They  are  sober,  timorous,  vagrant,  selfish, 
considerate,  querulous,  and  superstitious  in  the  ex- 
treme ;  more  attentive  to  the  comfort  than  to  the  ap- 
pearance of  their  dress ;  not  active  hunters,  but  dex- 
terous in  snaring  deer  and  spearing  fisii  ;  uniform  in 
their  temper  ;  not  at  all  addicted  to  spiritous  liquors, 
and  by  far  the  most  peaceable  of  the  North  American 
Indians. 

The  Naudowessies,  or  Nadowasis,  called  by  the  French 
the  Sioux,  who  inhabit  the  western  side  of  the  Missis- 
sippi, and  the  lower  part  of  the  Missouri,  are  a  power- 
ful nation,  and  consist  of  a  number  of  bands,  who  carry 
their  excursions  a  great  way  to  the  north,  and  are  the 
constant  enemies  of  the  Knistineaux,  or  Algonquins,  in 
those  regions.  The  Assiniboins,  or  Assinipoils,  or 
Stone  Indians,  are  of  the  Nadowasis  nation ;  but  they 
separated  from  the  other  tribes,  and  formed  an  alliance 
with  the  Knistineaux. 

The  principal  languages  spoken  among  the  various 
tribes  of  North  American  Indian  are  the  Chtp.eiuyan, 
which  is  copious,  but  difficult  to  be  atttained  ;  and  which 
furnishes  dialects  to  the  various  tribes  from  Churchill 
fort  up  the  Mississippi ;  through  Buffalo  Lake  to  the 
Lake  of  the  Hills  ;  along  the  Peace  river  to  the  source 
of  the  Columba,  and  thence  due  west  to  the  sea  coast. 
— The  J\'aclowasis,  which  is  a  kind  of  hissing  rather 
than  articulate  speech,  and  is  chiefly  used  on  the  western 
banks  of  the  Mississippi, — the  Mo/taw/:,  Iroquois^  or 
Huron,  which  is  said  to  excel  in  energy  and  pathos,  and 
in  these  respects  to  bear  a  comparison  with  the  Greek. 
But  the  most  celebrated  and  prevailing  of  all  the  native 
languages,  is  what  Long  calls  the  C/ii/ieway,  Carver  the 
Chi/icway  or  Algonijuin,  and  M'Kenzie  the  Algoriquinov 
Knistineaux  ;  but  which,  as  their  several  vocabularies 
shew,  are  only  different  names  for  one  and  the  same 
tongue.  This  is  said  to  surpass  all  the  rest  in  smooth- 
ness, elegance,  and  copiousness ;  is  spoken  by  all  the 
other  tiibes  in  their  councils^  ncji;otiations,  and  trading 
interviews,  though  they  use  a  distinct  dialect  of  their 
ovm  in  ordinary  cases,  and  extends  from  the  Gulf  of  St 
Lawrence  over  a  space  of  5000  miles. 
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Those  (lifferent  liitliaii  nations  urc  divided  into  an 
imnu'nac  nunibc.i- of  ti'ibcs  and  liands,  \vhitl\  arc  all  dis- 
tinguisliod  by  particulAr  marks  on  ihcir  bodies,  by  their 
mode  of  pitrliini^  their  tents,  Sec. ;  but  they  are  scattered 
over  a  great  extent  of  terriioiy,  and  arc  daily  decreasing 
in  their  lunnbcrs.  About  the  year  1780,  the  sniali-pox 
was  introduced  among  tlieni  by  a  war  party,  as  has  bi'cn 
eonjectured,  from  the  Mississoaic.  Tliis  malignant  dis- 
order "  destroyed,  with  its  pestilential  breath,  whole 
families  and  tribes ;  and  the  horrid  scene  presented  to 
those,  who  had  the  melancholy  and  alHicling  o])portuiiily 
of  beholding  it,  a  combination  of  the  dead  and  the  dying  ; 
and  such,  as  to  avoid  llie  horrid  fate  of  their  friends 
around  them,  prepared  to  disappoint  the  plagnc  of  its 
prey  by  terminating  their  own  existence." — ^"  It  was 
not  uncommon  for  the  father  of  a  family,  wliom  the  infec- 
tion had  not  reached,  to  call  lhen\  around  him  ;  to  repre- 
sent the  cruel  sufl'crings  and  hori'id  fate  of  their  relations, 
from  the  inlhicncc  of  some  evil  spirit,  wl\o  was  prepar- 
ing to  extirpate  their  race  ;  and  to  incite  them  to  bafllc 
death,  with  all  its  horrors,  by  their  own  poinards.  At 
the  same  time,  if  their  hearts  failed  them  in  iliis  neces- 
sary act,  he  was  himself  ready  to  perforin  the  deed  of 
mercy  with  his  own  hand,  as  the  last  act  of  his  alTcction, 
and  instantly  to  follow  them  to  the  common  place  of 
rest  and  refuge  from  human  evil."  (M'Kenzie's  Travels, 
Introd.  p.  XV.)  The  prevalence  of  other  European 
disorders,  and  the  pernicious  effects  of  spiritous  liquors, 
arc  rapidly  completing  the  destruction  of  the  native 
tribes ;  and  the  traveller  may  pass  through  districts  of 
of  many  hundred  miles,  without  meeting  one  human 
uihabilant. 

The  Indians,  who  inhabit  the  settled  parts  of  Canada, 
arc  greatly  degenerated  in  many  of  the  noble  charac- 
teristics of  the  more  savage  tribes  ;  and  they  are  repre- 
sented as  dirty,  diminutive,  half-naked,  excessively  stupid 
in  their  appearance,  and  altogether  most  miserable-look- 
ing creatures.  The  progress  of  the  missionarii's  among 
them,  once  extended  as  far  as  the  excursions  of  the  fur- 
traders  ;  but  there  is,  at  the  present  day,  scarcely  a 
vestige  of  their  pious  labours  to  be  found,  beyond  the 
cultivated  parts  ;  and  even  such  of  the  natives  as  have 
been  converted  to  Christianity  by  the  Canadian  Catholics, 
though  in  many  instances  wonderfully  reformed  in  their 
external  conduct,  are,  in  general,  very  little  civilized ; 
and  still  continue  powerfully  attached  to  a  wandering 
stale  of  life.  One  of  the  gentlest  of  all  the  tribes,  known 
by  the  name  of  Mountaineers,  dwells  around  lake  Sague- 
nay  :  they  are  the  most  decent  and  industrious  in  their 
manners,  they  make  no  use  of  offensive  weapons,  and 
even  spiritous  liquors  do  not  excite  them  to  violence; 
yet  they  cannot  be  persuaded  regularly  to  cultivate  the 
lands,  or  to  continue  in  any  laborious  occupation.  In 
anotiicr  village,  at  the  rapids  of  St  Ann,  about  two  miles 
above  Montreal,  are  two  Indian  tribes,  one  of  the  Iroquois 
and  another  of  the  Algontpiin  nation,  who  have  both 
been  christianized,  since  the  first  occupation  of  the 
coimtry  by  the  French,  who  regularly  attend  divine 
service  in  a  chapel  of  their  own,  who  have  been  instruct- 
ed by  their  pastors  in  reading  and  writing,  and  who  pos- 
sess more  religious  information  than  many  among  the 
lower  Canadians ;  but  who  are  still  said  to  have  made 
no  farther  advances  to  a  state  of  civilization,  and  still 
to  retain  their  old  habits,  customs,  and  languages.  The 
women  sow  a  few  patches  of  gi-ound  with  maize  and 
vegetables  during  summer  ;  but,  in  the  winter  season, 
they  leave  their  habitations  and  instructors  to  follow 


the  chuse,  after  the  manner  of  their  forefathers  ;  and  the 
sanie  is  allirnicd  to  be  the  condition  of  most  of  the 
Indian  sciilemcMts  within  the  more  cultivated  districts  of 
Canada. 

'J"he  moie  immediate  and  stationary  population  of 
Canada,  when  it  came  into  the  possession  of  the  British 
in  1760,  amounted,  by  General  Murray's  report,  to 
75,600  souls  ;  but,  at  that  period,  the  extensive  country, 
now  denominated  Upi)er  Canada,  wa8  not  inhabited  by 
any  Europeans.  At  present,  the  lower  province  con- 
tains about  200,000  inhabitants;  of  whom  tiic  descen- 
dants of  the  old  Canadians,  who  profess  the  Roman 
Catholic  religion,  and  arc  allowed  the  use  of  the  old 
French  laws,  constitute  at  least  nine  tenths.  In  Upper 
Canada  the  population  amounts  to  nearly  100,000,  who  arc 
chiefly  British  or  Americans,  speak  tlie  English  language, 
and  are  governed  entirely  by  the  laws  of  England,  both 
in  civil  and  criminal  cases.  Thus  the  inhabitants  of 
Lower  Canada  have  nearly  liiplcd  within  the  last  50 
years  ;  while  in  the  upper  province,  the  increase  has 
been  .still  more  rapid.  Several  years  elapsed,  after 
the  concpiest,  before  the  latter  was  settled  and  cultivated  ; 
and  so  late  as  the  year  1780,  it  was  almost  one  continu- 
ed forest.  Much  of  its  immense  population,  within  30 
years,  has  been  formed  by  emigrants  from  Great  Britain 
and  the  United  States,  who  generally  preferred  a  settle- 
ment in  the  upper  province,  because  the  soil  and 
climate  are  superior,  the  lands  cheaper  and  easier  pro- 
cured, while  the  laws,  languages,  and  habits,  arc  all 
purely  British. 

Any  peculiarities  in  the  modes  of  life  among  the 
inhabitants  of  Canada  arc  most  observable  during  the 
season  of  winter,  which  in  that  country  presents  a  view 
of  nature  perfectly  new  to  the  natives  of  Great  Britain. 
In  this  season  the  appearance  and  dress  of  the  Canadians 
are  completely  changed  ;  and  instead  of  the  hat  and  red 
bonnet,  nothuig  is  to  be  seen  but  fur  caps,  fur  cloaks,  fur 
gloves,  and  worsted  stockings,  both  over  and  under  the 
boots.  Unless  protected  in  this  manner,  they  could  not 
venture,  with  impunity,  into  the  severity  of  the  frosty 
atmosphere  ;  but  even  under  such  a  load  of  clothing, 
they  are  able  to  walk  with  the  greatest  agility,  and  to 
take  abundant  exercise,  without  being  fatigued.  When 
travelling  in  the  cold  of  winter,  they  are  still  more  com- 
pletely covered  with  a  double  cloak,  nniff,  and  tippet,  all 
of  fur ;  and  when  they  intend  to  deviate  from  the  ordinary 
track,  and  go  into  tlie  woods,  they  make  use  of  snow 
shoes,  which  are  made  of  a  kind  of  net-work,  fixed  upon 
a  frame,  above  2  feet  in  length,  18  inches  broad,  and 
shaped  like  a  paper  kite.  This  simple  instrument  of 
walking  takes  in  so  much  surface  of  snow,  that  the  feet 
sink  but  a  few  inches,  and  the  progress  is  rendered  in- 
conceivably easy.  On  accoimt  of  the  deptli  of  the  snow,  it 
would  be  impossible  to  travel  with  wheel  carriages  ;  and 
a  kind  of  sledge,  which  passes  over  tlie  surface  without 
sinking  deep,  and  which  is  called  a  cariole,  is  substituted 
in  their  place.  The  body  of  this  conveyance  is  shaped 
like  a  phaeton,  a  vis-a-vis,  a  family  coach,  or  a  market 
cart,  according  to  the  fancy  of  the  owner,  and  the  par- 
ticular use  to  which  it  is  applied.  It  is  fixed  upon  ruu- 
ners  as  they  arc  called,  which  resemble  in  form  tliC  irons 
of  skaits,  risuig  up  in  front  after  a  similar  manner ;  and 
it  is  generally  9  or  12,  though  sometimes  18  inches 
above  the  snow.  These  vehicles  arc,  for  tlie  most  part, 
light  open  carriages,  drawn  by  one  horse ;  but,  though 
the  snow  under  their  tracks  soon  becomes  firm  and  smooth, 
yctj  from  the  improper  construction  of  the  carioles  in 
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common  use,  it  is  so  full  of  inequalities,  called  ca/iots, 
that  their  motion  is  described  by  travellers  as  greatly 
resembling  the  rowing  of  a  boat  against  a  head  sea,  and 
as  requiring  long  custom  to  reconcile  a  stranger  to 
bear  it  easily.  The  small  rivers,  ditches,  and  fences, 
are  so  filled  with  snow,  as  to  be  upon  a  level  with  the 
fields  on  every  side  ;  and  the  country  people,  when  they 
first  form  their  tracks,  direct  their  carioles  by  the  nearest 
course,  or  where  the  snow  is  most  level,  without  regard- 
ing the  summer  roads.  These  winter  tracks  they  mark 
out  by  fixing  in  the  snow  small  fir  trees  at  short  and 
regular  distances,  which  retaining  their  verdure  till  the 
spring,  appear  like  walks  crossing  the  country  in  various 
directions,  and  have  a  very  curious  and  striking  effect. 
They  generally  prefer  the  bed  of  a  river  for  this  pur- 
pose, as  there  is  commonly  less  snow,  and  less  hiequalily 
of  surface  in  that  direction  ;  and  the  principal  road  be- 
tween Quebec  and  Montreal  is  the  frozen  channel  of  the 
St  Lawrence.  The  river  is  seldom  frozen  opposite  to 
Quebec,  where  the  cunent,  being  greatly  increased  by 
the  narrowing  of  the  channel,  keeps  the  masses  of  float- 
ing ice  in  constant  motion  ;  but  sometimes,  perhaps  once 
in  the  space  of  every  ten  years,  when  tliere  happens  to 
be  a  concurrence  of  favourable  circumstances,  such  as 
a  collection  of  floating  ice,  calm  weather,  neap  tides,  and 
severe  frost,  the  St  Lawrence  is  completely  frozen  at 
the  place  above  mentioned  ;  and,  as  the  ice  then  serves 
the  purpose  of  a  bridge  to  the  inhabitants,  it  is  called 
by  them  a  /io?it.  Such  a  circumstance  is  viewed  as  a 
kind  of  jubilee,  and  is  celebrated  with  every  token  of 
rejoicing.  Tlie  solid  surface  of  the  river  is  then  cover- 
ed with  booths  for  the  entertainment  and  amusement  of 
the  vast  multitudes,  who  crowd  upon  the  ice,  on  their 
skaits  and  carioles.  But  the  inhabitants  of  the  Canadian 
metropolis  have  much  more  solid  groinids,  than  merely 
a  love  of  amusement,  for  the  joyful  welcome,  which  they 
give  to  the  formation  of  a  /lont  ;  as  it  greatly  facilitates 
the  conveyance  of  firewood,  provisions,  &c.  to  the  town  ; 
and  as  these  necessary  articles  never  fail,  upon  the  oc- 
currence of  such  an  event,  to  be  brought  in  great  abun- 
dance, and  to  be  very  much  reduced  in  price.  Wiien 
the  river  is  not  frozen,  these  and  other  necessaries  are 
chiefly  conveyed  in  canoes,  which  are  formed  of  one 
solid  piece  of  wood,  generally  the  trunk  of  a  large  tree, 
hollowed  properly  in  the  inside,  and  formed  outwardly 
into  the  shape  of  a  boat.  The  navigation  of  these  ves- 
sels, however,  at  that  season  of  the  year,  is  exceedingly 
hazardous,  and  requires  a  dexterity  of  management  and 
coolness  of  mind,  which  are  very  remarkably  displayed 
by  the  Canadians.  For  the  time  of  their  excursion,  they 
choose  the  period  of  high  water,  when  the  masses  of 
ice  are  nearly  stationary  ;  provide  themselves  with  ropes, 
boat  hooks,  and  paddles ;  and  launch  the  canoe  into  the 
water,  when  they  perceive  an  opening  amidst  the  mov- 
ing sheets.  Wnen  they  encounter  one  of  these  in  their 
progress,  they  instantly  jump  out  upon  it,  pull  the 
canoe  after  th.ein,  push  it  across  the  ice,  launch  it  on  the 
other  side,  and  paddle  along  till  they  meet  with  a  similar 
obsiruciion,  which  they  surmount  in  the  same  manner, 
and  so  on  till  they  cross  the  river. 

The  severity  of  winter  in  this  country  is  attended  with 
various  advantages,  especially  to  tlie  inhabitants  of  the 
towns.  As  the  lakes  and  rivers  are  then  frozen,  the  con- 
veyance of  many  articles  is  thus  greatly  facilitated  ;  and 
as  the  people  in  the  country  liave  no  other  occupation,  to 
which  they  can  apply,  they  employ  then\sclvcs  in  carry- 
ij)g  to  town  all  kinds  of  provisions.     The  markets  are 


thus  supplied  from  a  great  extent  of  country ;  fish,  for  in- 
stance, is  brought  from  the  United  States  from  a  distance 
of  420  miles  :  and  every  article  of  subsistence  is  botli 
more  plentiful  and  also  much  cheaper  than  during  sum- 
mer. By  the  aid  of  winter,  also,  all  kmds  of  animal  food 
are  preserved  for  the  use  of  the  colony,  without  much 
trouble  or  expence.  As  soon  as  the  frost  has  become 
sufficiently  intense,  the  cattle,  sheep,  poultry,  kc.  before 
they  have  lost  any  of  the  flesh  and  fat,  which  they  have 
acquired  by  summer  feeding,  are  killed,  and  exposed  for 
a  short  time  to  the  frost,  upon  which  they  become  as  hard 
as  ice,  and,  after  being  packed  in  casks  with  snow,  will 
continue,  without  any  other  preparation,  perfectly  sound 
and  good  for  the  space  of  four  or  five  months.  When 
meat,  in  this  state,  is  about  to  be  used,  it  is  thawed  in 
cold  water  ;  and  would  be  rendered  putrid  in  an  instant, 
by  any  warm  application.  In  this  way,  considerable 
quantities  of  fresh  fish,  especially  of  what  the  Canadians 
call  /letile  morue,  and  the  English  tommy  cod,  are  pre- 
served for  the  market.  They  are  caught  by  the  country 
people,  during  the  stagnation  of  their  usual  work,  by 
nets  or  lines,  let  down  through  openings  made  in  the  ice. 
Sometimes  huts  of  boards,  or  even  of  ice,  are  constructed 
over  these  openings,  with  a  stove  within  to  keep  the  fish- 
ers warm ;  a  strong  light  is  then  placed  near  the  mouth 
of  the  opening,  by  which  the  fish  are  attracted  to  the  sur- 
face, and  are  taken  as  fast  as  they  can  be  pulled  out  of  the 
water.  They  are  quickly  frozen  by  a  few  minutes  ex- 
posure to  the  air ;  are  thus  sufficiently  preserved  with- 
out any  salting  or  drying ;  and,  upon  being  thawed  in 
cold  water,  are  found  to  be  thoroughly  fresh  and  whole- 
some. Fuel,  however,  is  both  a  scarce  and  expensive 
article  in  Canada,  and  counterbalances  the  abundance  and 
cheapness  of  provisions  in  the  winter  season.  Firewood 
is  generally  provided  during  the  summer,  and  is  brought 
to  Quebec  and  Montreal  in  immense  rafts  upon  the  river 
St  Lawrence ;  in  winter,  it  is  frequently  carried  on 
sledges.  In  proportion  as  the  grounds  are  cleared,  the 
distance  of  carriage  is  increased,  and  the  price,  of  conse- 
quence, augmented.  No  coal  has  yet  been  discovered  in 
the  country,  though  it  is  supposed  to  exist  in  the  neigh- 
bourhood of  Quebec  ;  but  it  abounds  in  Cape  Bieton, 
from  which  it  would  be  easy  for  Canada  to  be  supplied. 
Indeed  there  is  plenty  of  English  coal  at  Quebec,  even  at 
a  cheaper  rate  than  in  London,  which  is  frequently 
brought  out  as  ballast  in  British  vessels;  but  is  in  no 
great  demand  in  Canada,  because  the  natives  dislike  its 
smell,  and  prefer  wood  for  their  stoves,  as  long  as  it  can 
possibly  be  procured. 

During  the  severity  of  a  Canadian  winter,  especially 
when  a  sharp  wind  prevails,  instances  frequently  occur  of 
those  parts  of  the  body  wiiich  are  most  exposed  to  the 
air  being  frost-bitten  j  when  a  mortification  immediately 
ensues,  unless  a  remedy  be  instantly  applied,  by  rub- 
bing the  affected  place  with  snow.  The  hazard  arises 
chiefly  from  this  ciicumstaiice,  that  the  feelings  of  the 
sufferer  do  not  acquaint  him  with  his  own  calamity  ;  and 
that  the  eft'ect  is  known  only  by  the  ap])earancc  of  the  in- 
jured spot,  which  ac<]uires  a  white  colour,  while  the  sur- 
rounding parts  continue  red.  In  the  event  of  such  a  spot 
being  perceived,  humanity  dispenses  with  ceremony  ;  and 
no  one  hesitates  to  apply  a  handful  of  snow  to  the  cheek 
or  nose  of  a  perfect  stranger,  whom  the  frost  has  attack- 
ed. Sentinels,  and  persons  who  ti'avcl  during  night, 
are  most  apt  to  suffer  serious  injuries  from  this  oc- 
currence. 

To  guard  against  the  intcubiiy  of  the  wintry  atmos- 
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phcrc,  the  Canadians  keep  their  houses  extremely  warm 
by  means  of  stoves,  j^cnerally  at  tlic  heat  of  73  deforces; 
and  when  they  \ro  out  of  doors,  they  tlius  not  only  caii-y 
out  much  warmth  along  with  them,  but  so  cover  them- 
selves with  clothiiifi;,  as  to  reslrain  tlic  escape  of  the  heat, 
and  prevent  the  influence  of  the  cold  from  Ijeingsoon  felt. 
In  order  to  preserve  tlie  stones  of  the  houses  from  the 
accumulation  of  moisture  in  their  fissures,  and  from  the 
injurious  eflVcts  which  would  be  produced  by  the  ex- 
pausion  oftlie  watery  particles  in  time  of  frost,  the  walls 
arc  well  plastered  on  the  outsi<le  ;  and  that  the  plaster 
may  better  withstand  the  severity  of  the  weather,  two 
pounds  of  Muscovado  s\igar  are  frequently  mixed  with 
each  bushel  of  lime,  which  renders  the  casting  much 
more  durable. 

When  the  snow  begins  to  disappear,  and  the  lakes  and 
rivers  to  break  up,  the  ice,  which  is  floated  down  the  St 
Lawrence,  is  carried  up  and  down  by  the  tide,  till  it  accu- 
mulates in  immense  quantities,  and  fre(|uently  cliokes  up 
the  channel  from  bank  to  bank  for  the  space  of  twelve  or 
fifteen  miles.  Many  of  the  individual  masses,  which 
compose  this  collected  heap,  are  400  or  500  yards  in  di- 
ameter; and  these,  dashing  against  each  other  by  the 
tide  or  stream,  breaking  up  into  a  multitude  of  smaller 
pieces,  shelvinii;  up  in  a  thousand  forms  and  directions, 
present  a  spectacle  of  extraordinary  sublimity,  and  of 
perpetual  variety. 

A  great  proportion  of  the  ppopic,  especially  those  in 
towns,  are  destitute  of  employment  during  the  six  months 
of  winter;  but  their  wages  during  summer  are  seldom 
less  than  four,  five,  or  even  six  shillings  a  day.  Hence 
they  dress  as  well,  and  live  as  comfortably,  as  the  lower 
•  lasses  in  any  other  country:  but  their  long  idleness 
during  the  winter  season  seems  to  generate  an  indolent 
habit ;  and  they  do  not  perform  so  much  work,  even 
when  they  are  employed,  as  those  who  arc  regularly  en- 
gaged in  labour  tlinmghout  the  whole  year.  In  the  coun- 
try they  son\eumcs  employ  themselves  in  cutting  and 
carrying  home  firewood,  or  in  any  kind  of  work  that  may 
help  to  keep  thcni  warm,  and  occasionally  in  making  a 
journey  to  the  nearest  towns  for  the  purpose  of  selling 
their  surplus  provisions,  or  of  purchasing  some  little 
comforts  to  themselves,  such  as  snuff",  tobacco,  spirits. 
Sec.  In  towns,  the  whole  six  montlis  of  winter  may  be 
said  to  be  devoted  to  amusements,  of  which  the  most 
prevalent  is  dancing;  and,  besides  the  regular  assemblies 
lor  this  purpose,  they  have  occasional  country  parties, 
which  may  be  considered  as  a  kind  of  /lic-nic  feasts.  The 
company  ride  out  in  tlie  forenoon  in  their  carioles,  to  some 
proper  place,  at  a  little  distance  from  town,  every  one 
carrying  a  dish  ready  dressed  ;  and  after  having  dined, 
danced,  and  supped,  they  return  home  at  midnight  amidst 
the  wind  and  snow ;  or,  should  the  storm  be  unusually 
lioistcrous,  contentedly  remain  where  they  are,  and  con- 
tinue the  dance  till  day-light  appears,  to  guide  them 
through  the  drifting  blast. 

The  descendants  of  the  ancient  Canadian  colonists  re- 
lain  all  the  politeness,  sprightliness,  and  easy  manners  of 
the  old  French,  from  whom  they  are  sprung. 

They  arc  hcaltliy  and  robust  in  early  life,  and,  when 
urged  by  necessity,  capable  of  enduring  patiently  the 
greatest  fatigues ;  but  they  soon  lose  their  strength,  and 
begin  to  have  an  aged  appearance.  Every  man  in  the 
country  is  his  own  tradesman,  sufficiently  intelligent  in 
his  own  affairs,  and  not  liable  to  be  easily  overreached. 
They  arc  naturally  lively  and  thoughtless  ;  and  hence, 
perhaps,  rather  chargeable  with  mconstancv  and  ingrati- 
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tudc.  The  landholders  arc  described,  as  honest,  horipiia- 
ble,  religious,  inofi'ensivc,  modest  and  civil;  but  ex- 
tremely indolent,  ftnrl  strongly  attached  to  ancient  preju- 
dices. Contentment  of  mind  and  mildness  of  disposition 
arc  said  to  constitute  the  leading  features  of  their  cha- 
racter. The  country  pcoi)tp  still  rcVuiri  much  of  their 
ancient  simplicit)-,  in  point  of  domestic  accommodation, 
and  mode  of  living.  The  fumitiire  of  their  habitations 
is  generally  of  tlieir  own  workmansl-.ip,  Knd  of  conse- 
quence is  seldom  very  ornament;il.  'I'heir  principal 
article  of  food  consists  of  pease  soup,  with  a  small  quan- 
tity of  pork  boiled  in  it,  and  a  dish  of  thick  sour  milk. 
They  sometimes  indulge  themselves  with  a  little  tea  or 
coff'ec ;  but,  in  these  cases,  the  frying  pan  is  generally 
made  to  perform  tlic  office  of  a  Ica-kfttlc.  The  women 
and  children  seldom  use  any  other  drink,  than  milk  and 
water,  but  the  men  arc  all  passionately  fond  of  rum  ;  and 
few  of  them,  when  they  goto  market  with  their  commo- 
dities, return  home  perfectly  sober.  Their  address  to 
strangers  is  more  polite  and  uiiimbarrasscd,  than  that  of 
any  peasantry  in  the  world.  "  It  adds  greatly,"  says  a 
recent  and  intelligent  writer  on  this  countiy,  ''to  the 
comfort  of  travclliiig  in  Canada,  tliat  you  are  every  where 
treated  with  the  greatest  politeness  and  attention."—"  A 
Canadian  landlady,  the  moment  you  stop,  receives  you  ati 
the  door  with  a  degree  of  politeness  and  urbanity,  which 
is  as  unexpected,  as  it  is  pleasing ;  VouUz  voua  bien, 
Monsieur,  avoir  la  cotn/ilaisancc  d'entrer ;  -voila  une  chaise. 
Monsieur,  asseijez  vous  s'il  voua  /ilait.  If  they  have  got 
any  thing  you  want,  it  is  given  at  once  with  a  good  grace. 
If  they  have  not,  they  tell  you  so  in  such  a  tone  and  man- 
ner, as  to  show  that  they  arc  sorry  for  it.  Jc  n'enai  jioint. 
Monsieur;  fen  suis  mortifie."  "Indeed  you  need  never 
be  at  a  loss  for  a  house  to  stop  at.  There  is  not  a  farmer, 
shopkeeper,  nay,  nor  even  seigneur,  or  country  gentle- 
man, who,  on  being  civilly  applied  to  for  accommodation, 
will  not  give  you  the  best  bed  in  the  house,  and  every  ac- 
commodation in  his  power."  Grey's  Letters  from  Cana- 
da, p.  126. 

Tlie  following  character  of  the  French  settlers,  con- 
trasted with  that  of  the  Uritish  or  American,  and  from 
a  pen,  which  must  be  considered  as  sufficiently  impartial, 
may  prove  interesting  and  even  instructive  to  our  readers. 
That  the  description  may  have  its  full  eff'cct,  we  shall 
adhere  very  closely  to  the  words  of  its  ingenious  and 
lively  author.  "The  American  settler,  of  English 
or  German  descent,  naturally  cold  and  phlegmatic, 
sedately  forms  a  plan  of  managing  a  farm.  lie  turns 
his  mind,  not  ardently,  but  without  ceasing,  to  every 
thing  conducive  to  its  formation  or  improvement. 
If,  as  some  travellers  have  laid  to  his  charge,  he  be- 
comes idle,  it  is  not  till  he  has  obtained  the  object  of 
his  pursuit,  what  he  considers  as  a  competency.  The 
Frenchman,  on  the  contrary,  with  his  troublesome  and 
restless  activity,  is  led  by  enthusiasm,  or  some  sudden  fit, 
to  undertake  a  project,  of  which  he  has  calculated  nei- 
ther the  expence  nor  the  difficulties.  More  ingenious, 
perhaps,  he  rallies  the  slowness  of  his  German  or  Eng- 
lish rival,  which  he  compares  to  that  of  an  ox;  but  the 
German  or  the  Englishman  will  answer  with  his  cool 
good  sense,  that  the  patience  of  the  ox  is  better  adapted 
to  the  plough,  than  the  fire  of  the  mettlesome  racer.  And 
in  fact  it  often  liappens,  that  the  Frenchman,  after  having 
undone,  corrected,  and  altered  what  he  had  begun,  and 
harassed  his  mind  with  desires  and  fears,  is  at  length  dis- 
gusted, and  relinquishes  the  whole.  The  American 
settler,  slow  and  silent,  does  not  rise  very  early ;  btit 
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when  he  has  once  risen,  he  spends  the  whole  of  the  day 
in  an  unmternipted  series  of  useful  labours.  At  break- 
fast, he  coldly  gives  orders  to  his  wife,  wiio  receives 
them  with  coldness  and  timidity,  and  obeys  them  without 
contradiction.  If  the  weather  be  fair,  he  goes  out,  ploughs, 
fells  trees,  makes  fences,  or  the  like  :  if  it  be  wet,  he 
take's  an  inventory  of  the  contents  of  his  house,  barn,  and 
stables ;  repairs  the  doors,  windows,  or  locks ;  drives 
nails,  makes  chau's  or  tables  ;  and  is  constantly  employed 
in  rendering  his  habitation  secure,  convenie;it,  and  neat. 
With  these  dispositions,  sufficient  to  himself,  he  will  sell 
liis  farm  if  an  opportunity  offer,  and  retire  into  the  woods, 
thirty  or  forty  miles,  to  form  a  new  settlement.  There 
he  will  spend  years  in  felling  trees,  making  for  himself 
first  a  hut,  then  a  stable,  then  a  barn  ;  clearing  the  ground 
and  sowing  it,  Svc.  His  wife,  patient  and  serious  as  him- 
self, will  second  his  endeavours  on  her  part,  and  they 
will  remain  sometimes  six  months  without  seeing  the 
face  of  a  stranger.  But,  at  the  expiration  of  four  or  five 
years,  they  will  have  acquired  an  estate,  that  ensures 
a  subsistence  to  their  family.  The  French  settler,  on  the 
contrary,  rises  early  in  the  morning,  if  it  be  only  to  talk 
of  it.  He  consults  his  wife  on  what  he  shall  do,  and 
listens  to  her  advice.  It  would  be  a  miracle  if  they  were 
always  of  the  same  opinion  ;  the  wife  argues,  opposes, 
disputes  ;  the  husband  insists  upon  or  yields  the  point, 
is  irritated,  or  disheartened.  Sometimes  his  house  is 
irksome  to  him,  and  he  takes  his  gun,  goes  a  shooting  or 
a  journey,  or  to  chat  with  his  neighbours.  At  other  times, 
he  stays  at  home,  and  spends  the  time  in  talking  with 
good  humour,  or  in  quarrelling  and  scolding." — "  This 
alone  is  one  of  the  most  distinguishing  and  characteristic 
features  of  the  two  nations  ;  accordingly,  the  more  I  re- 
flected on  the  subject,  the  more  I  am  persuaded  that  the 
domestic  silence  of  the  Americans  is  one  of  the  most 
radical  causes  of  their  industry,  activity,  and  success  in 
agriculture,  commerce,  and  the  arts ;  and  the  same  ap- 
plies to  the  English,  Dutch,  and  other  people  of  the  north, 
from  whom  they  are  descended.  In  silence  they  con- 
centrate their  ideas,  and  have  leisure  to  combine  them, 
and  make  accurate  calculations  of  their  expcnces  and 
returns.  They  acquire  more  clearness  in  their  thoughts, 
and  consequently  in  their  expressions.  Hence  there  is 
more  decision  in  their  conduct,  both  public  and  private, 
and  it  is  more  to  the  pohit.  On  the  contrary,  the  I'rench- 
man,  with  his  perpetual  domestic  chattering,  evaporates 
his  ideas,  submits  them  to  contradiction,  excites  around 
him  the  tattling  of  women,  backbiting,  and  quarrels  with 
his  neighbours  ;  and  finds  at  length  he  has  squandered 
away  his  time,  without  any  benefit  to  himself  or  his 
family."  "  This  moral  and  physical  dissipation  must 
have  a  particular  efficacy  in  rendering  the  mind  superfi- 
cial ;  for  having  several  times  questioned  the  frontier 
Canadians  respecting  the  distances  of  times  and  places, 
or  measures  of  magnitude  or  capacity,  I  have  found  that, 
in  general,  they  had  no  clear  and  precise  ideas  ;  that  they 
received  sensations  without  rellecling  on  them  ;  in  siiorl, 
that  they  knew  not  how  to  make  any  calculation,  that  was 
ever  so  little  complicated." — "  But  there  is  not  a  single 
American  settler,  who  does  not  give  with  precision  the 
number  of  miles,  or  hours,  and  weights  and  measures, 
iu  feet  or  yards,  pounds  or  gallons  ;  and  who  does  not 
very  readily  make  a  calculation  of  several  actual  or  con- 
tingent elements.  Now  this  kind  of  practical  science 
has  very  important  and  extensive  conse(iuenccs  in  ail  the 
operations  of  life  ;  and  it  may  surprise  my  reader  to  be 
infoi-mcd,  that  it  is  much  less  common  among  the  French, 


even  in  Europe,  than  he  would  be  disposed  to  imagine." 
Volney's  yieiv  of  the  United  States,  p.  383,  kc. 

The  cultivation  of  literature,  of  the  arts  and  sciences, 
in  Canada,  has  almost  uniformly  continued  in  the  lowest 
degree  of  degradation.  It  was  the  policy  of  the  French 
government  to  keep  the  people  in  a  state  of  ignorance  ; 
the  general  levity  and  dissipation  of  the  colonists  equall)- 
contributed  to  the  discouragement  of  learning  ;  and  the 
Jesuits  alone  possessed  any  taste  for  the  sciences,  and 
any  means  of  cultivatmg  them.  The  progress  of  know- 
ledge was  not  greatly  advanced  by  the  conquest  of  the 
country  by  the  British.  The  first  traders  and  settlers 
whom  this  event  uitroduced,  were  little  qualified  to  com- 
municate a  taste  for  literary  pursuits ;  and  an  Almanac 
continued  for  many  years  to  be  the  only  work  printed  in 
the  colony.  Of  late,  however,  the  Canadians  have  evinced 
a  greater  inclination  to  favour  the  productions  of  the 
press  ;  but  still  the  whole  extent  of  their  exertions  is 
limited  to  the  publication  of  four  weekly  newspapers, 
an  almanac,  and  the  acts  of  the  provincial  assembly. 
Two  ofthese  papers,  the  Quebec  and  the  Montreal  Ga- 
zettes, are  published  in  English  and  French,  and  contaui 
the  proclamations  and  edicts  of  the  governor,  advertise- 
ments of  the  sheriifs.  Sec.  Other  two,  the  Quebec  Mer- 
cury and  the  Canadian  Courant,  are  published  m  English, 
and  resemble  other  periodical  works  of  that  description. 
Two  others,  indeed,  entirely  in  French,  one  called  Le 
Canadieiii  a  violent  political  paper,  and  the  other  Le 
Courier  de  Quebec,  rather  of  a  literary  description,  and 
chiefly  intended  to  give  publicity  to  fugitive  pieces,  were 
produced  for  some  time,  but  are  now  no  longer  pub- 
lished. There  are  two  subscription  libraries  in  Lower  Ca- 
nada ;  one  of  which  is  kept  in  the  building  called  the  Bi- 
shop's Palace  at  Quebec,  and  the  other  in  one  of  the 
rooms  of  the  court-house  at  Montreal.  Both  of  them 
contain  many  useful  and  valuable  works,  which  are  year- 
ly augmented  by  the  liberal  support  afforded  by  the  in- 
habitants of  these  towns  to  their  respective  institutions  ; 
and  the  good  effects  ofthese  establishments  are  very  ob- 
servable in  the  acquirements  of  many  young  men  of  the 
country,  who  have  of  late  entered  into  public  life. 

The  provinces  of  Upper  and  Lower  Canada  were  erect- 
ed by  his  iNIajcsty  into  a  bishop's  see,  in  the  year  1793  ; 
but  the  clergy  of  the  established  church  in  both  provinces 
amount  only  to  eleven  or  twelve,  including  the  lord  bi- 
shop of  Quebec.  Within  these  few  years,  a  Metropoli- 
tan church  has  been  erected  at  Quebec,  which  is  an  ex- 
tremely neat  and  commodious  building,  ar.d  in  which 
there  is  a  very  fine  organ.  There  is  also  a  minister  of 
the  church  of  Scotland,  both  at  Quebec  and  Montreal, 
who  have  chapels  appropriated  to  their  use,  with  very 
respectable  congregations.  But  the  great  majority  of 
the  inhabitants  of  Lower  Canada  profess  the  Roman  Ca- 
tholic religion,  the  free  exercise  of  which  was  secured 
to  them  by  the  act  of  the  British  parlianu'nt  of  the  14th 
year  of  his  present  majesty,  c.  83 ;  subject,  however, 
"  to  the  King's  supremacy,  declared  and  established  by 
an  act  made  in  the  first  year  of  the  reign  of  Queen  Eli- 
zabeth." By  the  same  act  of  the  1 4th  of  the  King,  the 
clergy  of  the  said  church  may  "  hold,  receive,  and  enjoy, 
their  accustomed  dues  and  (rights,  with  respect  to  such 
persons  only  as  shall  profess  the  said  religion." 

By  the  above  act,  the  Roman  Catholic  clergy  in  Lower 
Canada  have  obtained  rights  and  privileges  far  superior 
to  those  of  the  same  religion  in  any  other  part  of  the  Bri- 
tish dominions.  It  is  nevertheless  to  be  observed,  that 
these  advantages  arc  held  suhject  to  the   King's   su/irc- 
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tiiactj  t  which,  consequently,  pives  to  the  crown  the  lii^lii 
of  presentation  to  Roman  Cutliolic  cliiirch  liviii(^sin  Lower 
(;anacla,  whcrt^  tliere  is  no  oilier  lejjal  authority  to  maite 
such  presentations.  Tiiis  vi-ry  ini|)orlaiit  rip;hl  has  hi- 
therto, tliroufjh  connivance,  been  sullered  to  be  exer- 
cised by  the  Roman  Catholic  bishop,  who  is  always  no- 
minated by  the  governor  or  person  administerinj^  the 
ifoverninent  of  the  ])roviiiee  for  the  lime  beiiijj;,  as  the 
representative  of  his  Majesty.  But,  for  waul  of  proper 
autliority  from  the  crown,  the  parochial  clergy  of 
Lower  Canada  labour  under  very  .serious  difFicultics; 
and,  from  some  suits  whicli  have  of  late  years  been 
brought  into  the  provincial  courts,  but  which  have  not 
been  cariied  to  a  final  issue,  there  is  great  reason  to 
doubt  whether,  by  legal  process,  they  can  enforce  pay- 
ment of  tythes  from  their  parishioners,  should  the  latter 
be  inclined  to  dispute  the  point.  We  have  only  lo  I'e- 
mark  farther,  on  this  subject,  that  the  Roman  Catholic 
clergy  of  this  colony  are  more  distinguislicd  by  tlicir  de- 
vout, inofl'ensive,  and  humane  dispositions,  tiian  by  their 
learning  or  talcnls  ;  and  that  they  are  regular  and  rigid 
in  tlie  observance  of  their  religious  ceremonies;  but  have 
much  less  bigotry  and  party -spirit,  than  tlie  ecclesiastics 
of  the  same  church  in  any  other  country.  They  live  on 
the  most  friendly  lerms  w  ith  their  Protestant  neighbours; 
attend  each  other'sba])tisiiis,  marriages,  andbuiials,  w  itli- 
out  scruple  ;  and  have  ever  been  known  to  make  use  al- 
ternately of  the  same  place  of  worship.  They  certainly  af- 
ford a  proof,  as  adduced  by  Mr  Burke,  that  the  full  and 
complete  toleration  of  Catholics  is  not  necessarily  follow- 
ed by  revolt  and  independence  on  their  part ;  since,  when 


all  our  Protestant  colonics  revolted  and  joined  thcmsch-CB 
to  France,  "  Popish  Canada  was  the  only  place  which 
preserved  its  fidelity  ;  the  only  place  in  wnit  h  France 
got  no  fooling."  The  great  mass  of  the  people  are  al- 
firmed,  t)y  recent  travellers  and  residents  in  the  colony, 
to  be  still  (|uiet  and  inoffensive,  and  as  ready  to  obey  any 
ordei-  of  govcrnnicnl  as  the  people  of fl real  Biilain.  Va- 
rious measures  have  been  proposed  witli  a  \iew  to  en- 
courage and  confirm  them  in  their  allegiance;  upon  the 
probable  eflicacy  of  which  it  is  notour  province  to  ])ro- 
nounce  an  opinion,  and  which  could  not  with  ])ropriety 
be  discussed  in  the  jjresent  work  ;  but  we  have  been  de- 
sirous, in  devoting  so  considerable  a  space  to  the  subject, 
to  contribute  our  aid  to  attract  a  greater  degree  of  the 
public  attention  to  so  valuable,  interesting,  and  extensive 
a  portion  of  the  British  dominions ;  and  we  submit  the 
present  sketch  to  our  readers  with  greater  confidence, 
as  it  has  been  honoured  with  a  revisal,  and  many  impor- 
tant additions,  from  gentlemen  of  character  and  ability 
who  have  resided  in  the  colony,  and  who  are  thoroughly 
acquainted  with  the  subject.  See  Modem  Univ.  Mist- 
Mix's,  xxxix.  Sc  xl. ;  M'Kenzie's  Voyages  in  Korth  Ame- 
rica  ;  Carver's  Travels  in  .Korth  America  /  Long's  Tra- 
vels  in  ATorth  America  ;  Heriol's  Travels  through  the  Ca- 
nadas  ;  Grey's  Letters  from  Canada  ;  Weld's  Travels 
in  America  ;  Boulton's  Sketch  of  Ufifier  Canada  ;  Lam- 
bert's Travels  in  Canada;  and  particularly  Sir  James 
Marriott's  Plan  of  a  Code  of  Laws  for  the  Province  of 
Quebec,  prhitcd  in  the  year  1774,  and  now  to  be  had  of 
Mr  Bickerstaff,  bookseller,  London.*     (r/) 


CANAL.     See  Island  Navigation. 

CANANORE,  Canura,  or  Coi.anada,  a  town  and 
principality  of  Hindoslan,  lies  al  the  bottom  of  a  small  bay 
on  the  coast  of  Malabar.  It  was  very  early  possessed  by  the 
Portuguese,  who,  about  the  year  1605,  obtained  leave  of 
the  king  of  the  country  to  build  a  fort,  which  they  secured 
with  a  strong  garrison.  Having  t!ius  become  a  point  of 
communication  with  Europe,  and  being  well  supjilicd  by 
the  adjoining  country  with  abundance  of  rice,  pepper, 
sugar,  cardamoms,  ginger,  tamarinds,  and  other  valuable 
commodities,  it  soon  rose  to  be  a  populous  and  commer- 
cial city  ;  and,  about  the  middle  of  the  18th  century,  when 
it  was  under  the  power  of  the  Dutch,  who  had  establish- 
ed a  considerable  factory  at  this  place,  nearly  200  vessels 
arrived  annually  in  its  harbour.  In  1770,  Cananore  was 
sold  by  the  Dutch,  to  the  ancestors  of  the  present  reign- 
ing family,  for  100,000  rupees.  It  was  afterwards  seized 
by  Tippoo  Saib;  but  is  now  sul)ject  to  the  British,  who, 
under  General  Abercrombic,  took  possession  of  the  fori 
on  the  17th  of  December  1790.  The  Bibi/,  or  lady  of 
Cananore,  however,  wlio  al  present  manages  the  affairs 
of  the  royal  family,  during  the  minority  of  her  son,  is 
still  allowed  to  retain  tiie  nominal  sovereignty  of  the  dis- 
trict. She  pays  an  annual  land-tax  of  14,000  rupees  to 
tlie  Company,  and  is  allowed  lo  collect  all  the  revenues, 
except  the  cusioms.  Her  territories  on  the  continent 
are  very  small,  extending  no  where  above  two  miles 
from  the  town.     The  surface   is,  in   general,  high  and 


uneven ;  but  it  is  all  capable  of  cultivation,  though  a 
small  part  of  it  only  is  fitted  for  rice  ground.  She  pos- 
sesses also  most  of  the  Lacadive  islands,  which,  however, 
are  so  wretchedly  poor,  that  the  tribute  which  she  de- 
rives from  them  is  altogether  trifling.  Her  principal 
resources  arise  from  trade,  which  she  carries  on  to  a 
considerable  extent  in  vessels  of  her  owni,  with  Arabia, 
Bengal,  and  Sumatra  ;  and  "  her  commercial  affairs  are 
so  well  managed,"  says  Dr  Buchanan,  "  that  she  will  soon, 
it  is  said,  recover  the  losses  that  she  is  alleged  to  have 
suffered  from  the  rapacity  of  some  British  officers,  du- 
ring the  wars  of  Malabar."  The  towTi  of  Cananore 
stretches  about  half  a  mile  along  the  shore,  and  is  de- 
fended by  a  strong  fortress,  which  was  formerly  consi- 
dered impregnable,  and  several  detached  forts  situated 
on  every  side.  It  is  very  naiTow,  except  near  the  centre, 
where  it  runs  a  little  way  up  into  the  land,  and  is  termi- 
nated by  a  balleiy,  called  Spice  Fort.  It  contains  seve- 
ral very  good  houses,  which  are  possessed  by  ^lahonie- 
tan  merchants;  but  its  eastern  extremity  is  chiefly  in- 
habited by  fis'.crmen,  and  consists  only  of  a  group  oi 
miserable  huts.  The  fortress  stands  a  .'ittle  soutli-west 
of  the  town,  upon  a  promonton-,  which  projects  about  a 
quarter  of  a  nule  into  the  sea.  It  has  the  complete  com- 
mand of  the  bay ;  and,  since  the  province  was  ceded  to 
the  Company,  has  been  considerably  strengtiiened  with 
works  after  the  European  fashion.  The  sea  surrounds 
it  on  all  sides,  except   on  the  north-west,  where  it  is 


•  The  writer  of  this  article  has  been  indebted  to  William  Ellice,  Esq.  M.  P.  for  much  valuable  and  original  information  re- 
specting Canada. 
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separated  from  Uie  land  by  a  deep  ditch  and  strong  for- 
tifications. It  contains  the  wharf,  where  vessels  may  lie 
with  great  safety  during  summer,  but,  in  winter,  it  af- 
fords very  little  security  ;  a  hospital,  the  chief's  house, 
the  warehouses,  and  lodgings  for  the  different  officers  of 
the  Company.  The  house  of  the  present  Biby  is  very 
large,  and  is  one  of  the  best  sultan's  palaces  in  India. 
Cananore  still  possesses  a  flourishing  trade,  though  its 
exports  have  been  considerably  diminished  by  the  'dis- 
turbances of  Cotiote  ;  and  it  employs  from  25  to  30  ves- 
sels. It  is  about  15  miles  north-west  from  Tellichsrry; 
and  lies  in  N.  Lat.  1 1°  55',  E.  Long.  75°  U'.  See  Bu- 
chanan's Journey  through  Mysore,  cS'c.  vol.  ii.  p.  553  ; 
Bartolomeo's  Voyage,  p.  144;  and  a  plan  of  the  town  and 
fort,  in  the  Oriental  Repository,  vol.  i.     (l) 

CANARA,  a  province  of  Hindostan,  extends  along 
the  jMalabar  coast  between  the  12th  and  15th  degree  of 
N.  Lat.,  and  is  from  30  to  90  miles  in  breadth.  It  is 
separated  from  the  Mysore  by  the  Western  Ghauts,  and 
comprciicnds  the  countries  of  Tulava  and  Haiga,  with  a 
small  portion  of  Malayala  on  the  south,  and  of  Kankana 
on  the  north.  Its  name  is  supposed  to  be  an  European 
corruption  of  Karnata,  a  people  residing  above  the  Ghauts, 
and  was  bestowed  upon  it,  because  it  belonged  to  the 
princes  of  that  nation  ;  and  we  may  observe,  that,  on  the 
other  side  of  the  peninsula,  the  Carnatic  received  its  name 
from  the  same  origin,  and  the  same  cause,  when  first 
conquered  by  the  Moslems.  Though  the  air  in  this  coun- 
try is,  in  general,  pure  and  pleasant,  and  the  climate  sa- 
lubiious,  yet,  iu  some  places,  it  is  extremely  unhealthy, 
particularly  in  the  northern  part  of  the  province.  In  Tu- 
lava heavy  rains  and  strong  westerly  winds  prevail,  be- 
tween the  middle  of  May  and  the  middle  of  August.  The 
rain  which  they  have  during  the  other  seasons  of  the 
year  comes  from  the  east,  and  commonly  falls  in  gentle 
showers ;  and,  in  the  winter  months,  from  November  to 
March,  the  weather  is  dry,  but  the  air  is  reckoned  cold 
by  the  natives.  The  soil  throughout  this  province  is  in 
general  good;  and  produces  abundance  of  rice,  of  which 
great  quantities  are  expoited  to  Europe  and  various 
parts  of  India.  The  best  in  quality  is  in  the  neighbour- 
hood of  the  coast.  In  many  places,  it  grows  gradually 
worse  as  you  approach  the  mountains,  where  the  rains 
are  sometimes  so  excessive,  as  greatly  to  injure  the 
crops ;  but  in  the  inland  part  of  the  country,  it  is  very 
favourable  to  plantations. — Some  of  the  mountains  are 
covered  with  stately  forests  of  various  kinds  of  wood, 
among  which  the  teak  is  the  most  valuable  ;  indeed,  the 
Western  Ghauts,  in  general,  present  a  very  difl'erent  ap- 
pearance from  those  in  the  cast.  Instead  of  the  naked 
sun-bumt  peaks  of  the  latter,  the  hills  here,  though  steep 
and  stony,  arc  by  no  means  rugged,  but  arc  covered  with 
a  rich  mould,  and,  in  many  places,  the  rocks  cannot  be 
observed  without  digging.  "  The  strata  on  the  Western 
Ghauts,"  says  Dr  Buchanan,  "  are  much  covered  with 
the  soil ;  so  that  it  is  in  few  places  only  that  they  are  to 
be  seen.  Having  no  compass,  I  could  not  ascertain  their 
course ;  but  so  far  as  I  could  judge  from  the  sun  in  a 
country  so  hilly,  fhey  appeared  to  run  north  and  south, 
with  a  dip  to  the  east  of  about  30  degrees.  Wherever 
it  appears  on  the  surface,  the  rock,  although  extremely 
hard  or  tough,  is  in  a  state  of  decay  ;  and,  owing  to  this 
decay,  its  stratified  nature  is  very  evident. — The  plates, 
indeed,  of  which  the  strata  consist,  are  in  general  under 


a  foot  it)  thickness,  and  are  subdivided  into  rhomboidal 
fragments  by  fissures,  which  have  a  smooth  surface.  It 
is  properly  an  aggregate  stone,  composed  of  quartz,  im- 
pregnated with  hornblende.  From  this  last  it  acquires 
its  great  toughness.  In  decay,  the  hornblende  in  some 
plates  seems  to  waste  faster  than  in  others,  and  thus 
leaves  the  stone  divided  into  zones,  which  are  alternate- 
ly porous  and  white.  This  rock  contains  many  small 
crystallized  particles  apparently  of  iron.  Below  the 
Ghauts,  the  country  consists  of  laterite  or  brick-stone  ; 
but  it  is  much  intermixed  with  granites  and  talcose  ar- 
gilite,  which  seems  to  be  nothing  more  than  a  potstonc. 
impregnated  with  more  argil  than  usual,  and  assum- 
ing a  slaty  form." — "  The  strata  of  Tulava,  near  the 
sea  coast,"  says  the  same  author,  "  resemble  entirclv 
those  of  Malayala,  and  consist  of  laterite  or  brick-stone, 
with  a  very  few  rocks  of  granite  interspersed.  This  gra- 
nite is  covered  with  a  dark  black  crust,  and  is  totally 
free  from  veins  of  quartz,  or  of  felspar.  In  many  places, 
large  masses  of  the  granite,  immersed  in  the  laterite,  arc 
in  a  state  of  decay;  the  black  mica  has  entirely  disap- 
peared, and  the  white  fielspar  has  crumbled  into  powder, 
leaving  the  quartz  in  angular  masses.  These  sometimes 
form  so  large  a  share  of  the  whole  rock,  that,  after  the 
decay  of  the  other  component  parts  of  the  granite,  they 
firmly  adhere." 

In  Tulava,  all  the  lands  are  private  property ;  but  in 
Haiga,  the  hills  and  forests,  and  in  Soonda,  a  district  of 
Kankana  above  the  Ghauts,  the  arable  land  belongs  to 
government.  Every  man  pays  a  certain  land-tax,  and  cul- 
tivates his  property  in  whatever  manner  he  pleases. 
Some  of  them  let  their  lands  upon  a  lease  of  from  four 
to  ten  years  ;  and  the  rent  demanded  is  generally  two 
morays*  of  rice  for  every  moray  of  land  of  the  first  qua- 
lity ;  one  and  a  half  for  middling  land ;  and  one  for  the 
worst  land.  The  most  wealthy  cultivators  keep  from 
20  to  25  ploughs  ;  those  in  moderate  circumstances  have 
from  four  to  six  ;  but  the  greatest  proportion  of  farmers 
have  only  one.  All  agricultural  labour  is  performed  by 
hired  servants  and  slaves.  Of  the  former,  a  man  is  al- 
lowed 2  hajiies  of  clean  rice  per  day,  or  21 1  bushels  in 
the  year,  with  1 J  rupees  worth  of  cloth,  a  pagoda  in 
cash,  and  a  house  ;  and  a  woman  the  same  quantity  of 
cloth,  and  three-fourths  of  her  husband's  allowance  of 
grain.  A  male  slave  has  1  i  hanies  of  rice  a-day,  with 
an  annual  allowance  of  2  A  rupees  worth  of  cloth,  and  is 
permitted  to  build  a  hut  in  the  cocoa-nut  garden  ;  a  fe- 
male has  only  1  hany  per  day,  with  the  same  quantity  of 
cloth. 

Most  of  the  cultivated  lands  of  this  country  are  sown 
with  rice.  Of  this  plant  they  have  a  great  vai'iety.  of 
kinds,  each  of  which  rccjuires  a  particular  soil,  and  a  par- 
ticular method  of  culture.  Some  of  them  produce  three 
crops  in  the  year,  others  only  one;  and  they  differ  great- 
ly from  each  other,  both  in  the  quantity  of  tlie  produce, 
and  in  the  ciuality  of  the  grain.  As  much  of  the  rice 
ground  is  equally  adapted  for  the  rearing  of  sugar  canes, 
the  cultivation  of  this  article  might  be  increased  to  a  con- 
siderable extent ;  but  the  farmers  consider  rice  a  more 
profitable  crop,  particularly  since  the  late  reduction  of 
the  duties  upon  its  exportation  ;  and  consequently  the 
sugar  is  comparatively  neglected.  Cocoa  nuts,  betel 
nuts,  mangoes,  pepper,  cardamoms,  turmeric,  ginger, 
&c.  are  produced  in  great  abundance ;  and  several  cu- 


iquare 


*  The  nuraj  or  mudi,  a  dry  measure  of  Canara,  is  equal  to  l-p^^tf  •'"^hel ;  and  the  moray,  or  land  measure,  is  equal  to  49,005 
lare  fcef,  or  nearly  1.^^^  acre. 
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curbitacuous  plants,  ■with  a  variety  of  kitchen  stuffs,  arc 
cultivated  in  almost  cvciy  fjavclcn.  Black  pepper  f^rows 
spontaneously  in  the  woods,  and  wild  nutnie)^  and  cinna- 
mon are  very  cuninioii.  'J'Ik-  foiests  abound  with  sandal, 
teak,  and  sissa  trees,  which  furnish  a.  considerable  reve- 
nue to  yovernnierit. 

In  the  southern  division  of  (he  province  there  were  in 
1800,  247,218  nioruys  of  rice  land  in  a  state  of  cultiva- 
tion, which  employed  71,716  jiloughs  ;  and,  besides  fo- 
rests, it  contained  lll,965i  morays  capable  of  culture, 
»f  which  24,181  morays  were  cleared  for  grass,  7043 
•were  ca|)al)lc  of  being  converted  into  rice  ground,  and 
1789  were  fit  for  gardens.  Accordinj;;  to  a  survey  made 
in  1793,  the  garden  ground  of  this  division  contained 
695,060  cocoa  nut  trees;  1,155,850  l)etel  nuts;  59,772 
mangoes;  368,828  pepper  vines,  and  54,362  of  other 
<lcbcrii)tions.  Since  that  time,  however,  it  is  supposed 
that  the  number  of  each  kind  has  been  fully  doubled.  In 
tlie  northern  division,  the  proportion  of  lands  under 
cultivation,  and  those  capable  of  being  so,  arc,  to  the 
sterile  lands,  nearly  as  26.7  is  to  73.3.  The  number 
of  ploughs  in  1801,  were  26,147,  and  the  quantity  of 
svigar  annually  produced,  was  estimated  at  about  1  1,483 
maunds  of  nearly  30  lb.  each.  The  produce  of  the  waste 
lands  in  this  division,  according  to  the  statement  of  the 
collector  of  the  revenue,  is  contained  in  the  following  ta- 
bles : 


IN    THE   DISTRICTS   BELOW   THE   CH.\UTS. 


Sandal  wood  trees 
Teak  trees,  cut  annually 
Sissa  trees,  do. 

Honey,  annually,     .  . 

Wax,         do.  .  . 

Wild  cinnamon,  do.  . 

Cabob  China,*  do.     .  . 

Nutmegs,         do.    .  . 

Wild  pepper,  do.    .  . 


10,143 
3,183 
2,493 


.     8  maunds. 

2 

do. 

123 

do. 

118 

do. 

40 

do. 

1053 

do. 

7i  seers. 
35     do. 
36i  do. 
22 i  do. 
38j  do. 


IN  THE  DISTRICTS  ABOVE  THE  GHAUTS. 


Sandal  wood  trees     . 

Teak  trees       .  .     . 
Sissa  trees 
Honey,  annually 

Wax,       do.  .     . 

Wild  cinnamon,  do. 

Cabob  China,  do. 

Wild  pepper,  do. 


53 
72 
17 
49 
34 


maunds. 
do. 
do. 
do. 
do. 


12,893 
396,113 
64,588 
14    seers. 
7i  do. 
30    do. 
10    do. 
8    do. 


Buffaloes  and  oxen  arc  almost  the  only  cattle  in 
Canara;  and  are  chiefly  bred  in  the  districts  near  the 
Ghauts.     Good  cows  arc  very  scarce,  and  arc  in  gene- 


ral wretchedly  kept.  A  lew  swine  arc  fed  by  some 
of  the  lower  casts ;  but  the  inhabitants  rear  neither 
horses,  sheep,  goats,  nor  asses.  Tigers  are,  in  some 
districts,  very  Tuimcrous,  but  there  arc  no  elephants. 
The  number  of  horned  cattle  in  the  province  is  sup- 
posed to  amount  to  420,569,  of  which  97,356  arc  buffa- 
loes. 

The  commerce  of  Canara,  since  the  country  became 
subject  to  the  Company,  and  was  thus  freed  from  the 
ruinous  exactions  with  which  it  was  loaded  by  the  sul- 
tans of  Mysore,  has  begun  to  assume  a  more  active  ap- 
pearance. Many  wealthy  merchants  from  Surat,  Cutch, 
Bombay,  and  other  places  towards  the  north,  have  come 
to  settle  in  the  province;  and  many  of  the  inhabitants, 
who  were  formerly  deterred  by  the  oppressions  of  the 
government,  and  were  even  obliged  to  leave  the  coun- 
try, are  now  beginning  to  return  and  to  engage  in  com- 
merce. Few  vessels,  however,  belong  to  this  province, 
and  those  which  are  employed  in  its  trade  chiefly  belong 
to  other  ports.  Rice  is  the  grand  article  of  exportation; 
which,  together  with  betel-nut,  cocoa-nut,  pepper,  san- 
dal-wood, cinnamon,  Cabob  China,  cut  (terra  Japonica) 
and  turmeric,  form  a  very  luci-ativc  traffic  with  Surat, 
Bombay,  Muscat,  Cutch,  Goa,  Malabar,  and  tl-.e  Marat- 
tah  countries  above  the  Gliauts.  The  principal  imports 
are  blue  and  white  cotton  cloths,  from  Surat  and  Cutch  ; 
salt  from  Bombay  and  Goa ;  raw  silk  and  sugar  from 
China  and  Bengal;  a  kind  of  red  dye,  called  munjisht, 
from  Muscat ;  and  oil  and  ghee  (boiled  buttcv)  from  Su- 
rat. Great  quantities  of  cloth  arc  also  brought  from 
above  the  Ghauts  by  the  Marattah  merchants,  and  those 
of  Bangalore  and  Cuddapa. 

A  statement  of  the  exports  and  imports  by  sea  in  the 
southern  division  of  Canara  for  two  years  during  the 
government  of  the  sultans,  and  for  one  since  it  came  into 
the  possession  of  the  Company,  will  shew  how  much  the 
commercial  prosperity  of  the  country  has  increased  by  a 
change  of  government. 


Exports. 

Imports. 

In   1788 
1790 
1795 

Pagodas.     Fans. 
58.581         4 
68.903        0 

172.427        2 

Anas 
2i 
3 
10 

Pagodas.  Fans.  Anas. 
39.118        5        14i 
13.641        6         2 
84.461        7        13 

The  principal  articles  of  commerce  during  the  last  of 
these  years,  is  contained  in  the  following  table,  which  is 
selected  and  abridged  from  the  revenue  accounts  given 
by  Dr  Buchanan  in  his  Journey  from  Madras  through 
Mysore,  Sec. 


Cabob  China  are  the  buds  of  the  cinnamon  trie.. 
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A  STATEMENT  OF  THE  EXPORTS  AKD  IMPORTS  BY  SEA,  IN  THE  SOUTHERN  DIVISION  OF  CANARA,  FOR  1795. 


24  Bombay  rupees,  ma 
commonly  use  Dubs,  oi 
44  is  supposed  equal  to 
The  Hany  used  in  llii 
equal  to  one  Cor^c,  or 


ARTICLES. 

EXPOJ 

1 

ITED. 

IMPORTED. 

Quantity.* 

Price-t 

Quantity. 

Price. 

Gorges. 

Morays. 

Hanies. 

Fagod.     Fan. 

Anas. 

Gorges. 

Morays. 

Hanies. 

Paged. 

Fan. 

Anas. 

Rice, 

7080 

11 

21 

141605        4 

6 

69 

20 

— 

1389 

5 

4 

Candies. 

Maunds 

Seers. 

Candies. 

Maunds 

.  Seers. 

Blackpepper,      .     . 

460 

12 

20 

15200       6 

4 

49 

17 

— 

1641 

7 

8 

Betel-nut,       .     .     . 

144 

19 

25 

1739       7 

12 

61 

14 

— 

740 

4 

— 

Sugar-candy,       .     . 

3 

10 

6       5 

— 

16 

12 

30 

713 

8 

— 

Camphor,       .     .     . 

... 

•  >< 

... 

... 

^ 

17 

n 

328 

1 

5 

Incense,     .... 

... 

...         ... 

— 

8 

10 

29 

4 

6 

Cummin-seeds,  .     ■ 

1 

30 

1       7 

10 

8 

15 

— 

173 

9 

15 

Sealing-wax,       .     . 

1 

16 

20 

39       5 

6 

— 

5 

— 

7 

- 

— 

CatMla,     .... 

... 

... 

... 



... 

12 

7 

30 

776 

1 

14 

Asafoetida,      .     .     . 

... 

*..         ... 

... 

1 

6 

20 

156 

9 

11 

Tamba,Pittal,  and  Kas- 

saund,     .... 

... 

... 

... 

... 

... 

3 

8 

— 

330 

8 

12 

Silk  thread,    .     .     . 

... 

... 



•  •* 

— 

9 

9i 

231 

1 

2 

Candles,     .... 

... 

... 

... 

3 

27i 

364 

5 

14 

Draskmiiy        .     .     . 

2 

5 

— 

'  19       8 

2 

13 

9 

134 

120 

4 

2 

Jasta  Mathoo,      .     . 

5 

9 

— 

38        1 

8 

6 

14 

— 

50 

2 

8 

Soap, 

... 

... 

... 

... 

17 

9 

— 

211 

1 

12 

Tobacco,   .     .     .     ■ 

... 

... 

... 

... 

104 

2 

10 

1530 

6 

6 

SanaJioOf     .     -     ■     ■ 

... 

...          ... 

... 

U 

18 

10 

113 

3 

3 

Flowers  of  Hemp,  . 

3 

— 

2       8 

8 

17 

11 

— 

331 

7 

8 

Cinnamon,      .     .     . 

6 

— 

— 

42       4 

— 

— 

1 

— 

— 

O 

— 

Ayaliutty,        .     .     . 

1 

— 

4       5 

— 

15 

5 

38i 

1015 

2 

8 

Coriander  seeds. 

o 

3 

20 

24       3 

'— • 

1 

U 

20 

16 

- 

12 

Onions,      .... 

... 

... 

... 

... 

107 

1 

— 

486 

9 

13 

Oil,       

... 

... 

... 

374 

5 

20 

383 

7 

13 

Cocoa-nut  kernels  . 

4 

13 

— 

41        5 

10 

133 

2 

20 

1577 

9 

3 

Garlick,     .... 

27 

18 

111 

164       6 

15 

1 

4 

— 

7 

2 

— 

Gudd,  or  Jagory,     . 

2 

18 

11* 

23       1 

1 

2 

15 

25 

16 

3 

15 

Cordage,    .... 

28 

19 

30 

153       - 

14 

160 

18 

5 

951 

9 

6 

Tamarinds,    .     .     . 

... 

... 

... 

**•                  ••* 

... 

19 

3 

— 

91 

5 

2 

Capsicum,      .     .     . 

25 

1 

H 

176       2 

1 

3 

14 

30 

20 

8 

— 

White  thread,     .     . 

5 

9 

10 

22      0 

14 

— 

5 

2H 

11 

4 

6 

Dates, 

12 

4 

30 

83       9 

12 

56 

3 

10 

414 

4 

3 

Jas/iaivn,    .... 

13 

30 

27       5 

— 

1 

9 

30 

92 

8 

6 

Sandal  oil,      .     .     . 

7 

20J 

160      - 

— 

— 

14 

7i 

172 

4 

4 

Madder,     .... 

19 

20 

220       5 

9 

4 

3 

10 

70 

7 

10 

Almonds,  .... 

1 

15 

— 

27       6 

4 

5 

14 

20 

91 

4 

11 

Cu/ifier  Sooth,     ■     . 

... 

... 

... 

... 

4 

2 

10 

115 

1 

8 

G/tce,  or  boiled  butler 

... 

... 

... 

... 

51 

1 

20 

1533 

5 

— 

Pau/idah  Caur,   .     . 

... 

5 

17 

20 

33 

9 

14 

Dates,  2rt.       .     .     . 

14 

4 

20 

70       9 

12 

189 

4 

— 

1078 

O 

10 

Rose  water,    .     . 

... 

*•.         i>. 

1 

17 

— 

21 

2 

12 

Sandal  wood. 

3 

10 

20 

92      7 

— 

— 

3 

32 

4 

7 

3 

Cloves,      .... 

... 

... 

— 

3 

30 

72 

5 

— 

Piilhry,      .... 

... 

... 

... 

... 

1 

1 

3 

60 

6 

14 

Rain  Duh,      .     .     . 



4 

17 

20 

37 

3 

12 

*  As  many  of  the  weicjhts  and  measures  of 

the  Him 

loos,  though  called  by  thi 

same  denomination,  vary  in  quantity  according  to  the 

different  purposes  to  whicli 

they  are  applied, 

lis  diffic 

ult  to  ascertain  ihe  exact  v 

alne  of  each.     In  order,  ho 

wever,  to  give  our  readers 

sonii  idea  of  them  as  they  are  used  in  the  foregoing   Table,  we  observe,  that  the  standard  Seer  weight,  or  Indian  pound,  should  weigh 


ng  nearly  nine  ounces  avoirdupois,  but  these  pieces  being  rather  a  scarce  article  in  (Janara,  the  merchants 
IJudus,  which  are  somewhat  heavier,  and  consequently  rai-.c  the  Seer  to  about  9.75  ounces.  Of  these  Seers, 
one  Jl/aimrfor  Mana  :  and  20  Maunds  make  one  Cindy,  or  nearly  5401b. 

1  Table  is  a  measiu-c  of  capacity  of  Si^sD^s  cul^ical  inches,  of  which  42  make  a  Moray ;  and  42  Morays  are 
bout  52  bushels. 

It  is  divided  ijilo  10  Fanams  or  Uunas ;  which  are  again  subdivided  into  Anas,  or 


fThe  value  of  the  Pagoda  is  about  8s.  sterling, 
fractions  of  16  parts. 
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ARTICLES. 

KXPt 

)Hrs. 

imi'ohtkd.                              1 

Quantity. 

Price. 

Quantity. 

Price. 

Cunilics.  Maunds.    Seers. 

Pagod. 

Fan. 

Anas. 

Candiea.  Maunds.    Seers. 

Pagod. 

Fan. 

Anas. 

Cotton,       .... 

I            2          20 

23 

3 

7 

6          1 5          20 

MS 

4 

2 

Iron, 

6          11           30 

91 

9 

2 

—        —         27i 

1 

_ 

_ 

Minbaaay,       ■     .     . 

... 

... 

6—20 

45 

1 

14 

Sugar,        .... 

72           3          30 

Corgc,  or    score  by 

number. 

443 

7 

8 

200         12         — 

Corge,  or  score  by 

number. 

3937 

5 

10 

Clothsof  various  kinds, 

IT           irj 

834 

8 

8 

2214                  15i 

38678 

5 

5 

lafVi-tas,    .... 



... 

... 

24                   ^i 

853 

_ 

5 

Tuilniiis,    .... 



... 

... 

... 

8                    8j 

147 

7 

15 

Sliuwh),      .... 

... 

... 

... 

... 

3                  10 

367 

_ 



Looliing-glasscs, 

... 

... 

... 

166 

45 

1 

7 

Rose-water  glasses, 



... 

... 

... 

118 

22 

5 

1 

Matts, 

... 

... 

... 

233000 

466 

_ 

^ 

Fish, 

100 

6 

7 

8 

27113 

473 

4 

10 

Paper,  in  reams, 

34J 

68 

6 

— 

195 

390 

- 



Cocoa-nuts,    .     .     . 

... 

... 

... 

806585 

4286 

9 

8 

Box, 

... 

... 

... 

47 

587 

5 

-. 

Wine,  or  Leaguer  of 

Liijuors,      .     .     . 

... 

... 

... 

... 

48 

1120 

- 

— 

Large  matts,        .     . 

... 

... 

... 

143 

39 

7 

14 

Raw  Betel-nuts, 

19000 

4 

7 

8 

247550 

61 

8 

14 

Morses,      .... 

... 

... 

... 

2 

20 

_ 

... 

SnlUh  Thaunoo, 

... 

... 

... 

... 

55i 

312 

7 

8 

Handkerchiefs,  .     . 

... 

... 

... 

... 

764  corge  and  3 

1063 

1 

13 

Slices, 

... 

... 

... 

8    do.          15 

23 

2 

__ 

Poth  Custy,Many  Siir, 

... 

... 

... 

77    do.          10 

31 

1 

5 

Cocoa-nuts,  2d. 

... 

... 

... 

... 

60161 

•     189 

n 
J 

12 

Malts     of     cocoa-nut 

leaves,    .... 

... 

... 

2456 

64 

1 

9 

Paper  bundles,    .     . 

... 

... 

... 

... 

72i 

51 

4 

4 

W'ood,       .... 

... 

... 

... 

133  corge  and  5 

53 

_ 

3 

Thutty  Boria/i,    .     . 

... 

... 

... 

327    do.            2 

96 

9 

12 

Spectacles,     .     .     . 

... 

... 

... 

... 

45    do.          1 8 

34 

6 

14 

Silk  umbrellas,  .     . 

... 

... 

4    do.            3 

57 

_ 

14 

Pingany  Dobey, 

... 

... 

... 

405    do.            4} 

78 

1 

12 

Hal  feathers,        .     . 

... 

... 

24    do.             9 

43 

7 

8 

Looking-glasses  cover- 

ed with  paper, 

... 

... 

... 

94    do.           17 

43 

8 

9 

Sunth  Thugdoo, 

... 

... 

... 

53     do.           1 1 

32 

6 

.. 

Ivory  combs,       .     . 

... 

... 

... 

... 

67     do.             a 

38 

2 

7 

Paper  umbrellas,     . 

... 

... 

... 

... 

49     do.           1 6 

111 

3 

8 

Saffron,      .... 

59  can.  5  ma.  30  seers. 

414 

9 

14 

Adokdy,     .... 

200 

25 

- 

— 

Gunney  Binde/i, 

227 
Gorges.    Mor.     Han. 

20 

4 

6 

Gorges.    5Ior.    Han. 

JVit/iul/a,    .... 

3          19          — 

63 

5 

9 

128         21           30 

3438 

9 



Churuda/iy,     .      .     . 



9339 

8 

7 

Cumba.  Solagie.    0o. 

2229 

9 

6 

Salt, 

... 

... 

31            5J          2} 

2619 

4 

8 

Sundries,  amounting 

to 



1099 

3 

9 



4540 

6 

5 

Total 

172,427 

2 

10 

84461 

7 

13 

The  exports  of  this  division  by  land  consist  chiefly  of 
salt,  sall-fish,  belei-i;ut,  ginger,  cocoa-nuts,  cocoa-nut 
oil,  and  raw  silk  to  the  annual  amount  of  20,388  pago- 
das ;  and  its  principal  imports  arc  cloths,  cotton,  thread, 
blankets,  tobacco,  black  cattle,  and  sandal-wood,  to  the 
value  of  37,455  pagodas. 

The  commerce  of  the  nortliem  division  of  the  pro 


vincc  is  eiiually  flourishing,  as  will  be  seen  from  the  an- 
nexed tables;  the  first  of  which  contains  the  average 
annual  exports  and  imports  by  sea  of  the  northem  dis- 
tricts below  the  Ghauts,  in  the  years  1800-1,  and  the 
other  is  a  statement  of  the  land  commerce  of  the  whole 
division  for  the  same  years. 
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THE  AVERAGE  ANNUAL  EXPORTS  AND  IMPORTS  BY  SEA,  IN  THE  NORTHERN  DIVISION  OF  OANARA  BELOW  THE 

GHAUTS,  FOR  1800—1. 


ARTICLES. 

EXPORTED 

. 

IMPORTED 

Quantity.* 

Price. 

Quantity. 

Price. 

Rice,  cleaned,     .     . 

2363J  Gorges.   5^-  morays. 

141,837  rupeeb. 

2  corg.         34  morays. 

1 18  rupees. 

Do.  rough,     .     .     . 

650J                  Oi 

19,523 

64J  do.           5        do. 

1687 

Ragy,  (Cynosurus) 

23i                   1 

716 

... 

... 

Pulse  of  various  kinds 

47J                  4 

3025 

Udo.          18        do. 

260 

Wheat        .... 

3i                   0 

14 

14  do.            84      do. 

244 

Salt        

0              3105 

621 

0    do.     76434      do. 

241*^ 

Oil 

12i  ca.  3  ma.  6i  seers. 

731 

3  ca.    1  ma.   10  seers. 

165 

Ghee,  boiled  butter 

0            Si          Oi 

24 

1            2              9 

149 

Betel-nut,  1st  sort  . 

195i    •     Oi        lO-i 

11,740 

14         Oi            0 

72 

Do.             2d  do.     . 

896            2i          6 

36,577 

... 

Do.              3d  do.     . 

128i          3i          8i 

4688 

...           ...           ... 

...                         ••• 

Do.              4th  do.     . 

1,538,605  pieces. 

620 

98,500  pieces. 

78 

Pepper       .... 

2r8i  ca.  3i  ma.  9  seers. 

28,030 

Oi  ca.  4  ma.    0    seers. 

50 

Cardamoms    .     .     . 

...           ... 

... 

0           44           5 

138 

Jagury  of  sugar-cane 

54              I               0 

1100 

128            3i           0 

366 

Palmira  Jagory   .     . 

437  pieces. 

136 

•»,                       ..•                     ..• 

Turmerick     .     .     . 

ir*  ca  4A  ma.  0   seers. 

476 

0            44           0 

5 

Coriander  seed    .     . 

6i         4i          0 

204 

3i         04          o' 

108 

Onions       .... 

84         li          0 

103 

104          3              0 

102 

Chiilees  or  Cajincum 

66J          1              8 

2184 

54        34         0 

162 

Cinnamon       .     .     .  ' 

4           4             0 

81 

... 

... 

Do.  flowers   .     .     . 

lOJ         4             0 

252 

... 

■••                          *•• 

Dry  cocoa-nuts    .     . 

2h          2},           O 

95 

42i          2.\           0 

1349 

Tamarinds      .     .  • . 

114         2i           0 

114 

3  J          14           0 

44 

Ginger       .... 

... 

•  ..                          ••• 

14        14        0 

94 

Cocoa-nut  rope  .     . 

2145         2          •  5 

4170 

... 

China  sugar   .     .     . 

2i          2              0 

235 

u'i       24        0 

960 

Sugar-candy  .     .     . 

•*•                   ••*                        ««• 

■  •.                          ... 

14          35            5 

270 

Dry  dates       .     .     . 

•**                   *••                         ••• 

•••                          ••• 

6U          5              0 

1364 

Dates 

••■                   ••.                         •.. 

... 

3124          4i           0 

4522 

Camphor   .... 

•••                   ■(•                         ••■ 

•  *>                          •.. 

0         44         0 

176 

Benjamin  .... 

... 

•  i> 

Oi          3              0 

80 

Tin 

..* 

... 

64          11           0 

1290 

Soap 

... 

••»                          ... 

2            04           0 

162 

Wax 

1             2}            1 

180 

Oi          Oi            3 

43 

Asafoetida       .     .     . 

...     ...       ... 

... 

0         34         14 

990 

Cauvce  or  paint  .     . 

... 

... 

54        24         0 

120 

Paring  Chucka    .     . 

... 

... 

2            0              0 

80 

Fish 

1             4J            0 

288 

... 

Iron 

140  pieces. 

28 

400  pieces. 

80 

Go/iee  Chundenum  . 

Oi  ca.  3  ma.    0   seers. 

3 

10  ca.     34  ma.  0  seers. 

129 

Copper      .... 



...            ... 

OJ         44          44 

300 

Brass 

... 

... 

04        44          0 

145 

Cotton 

... 

... 

1           2            0 

83 

White  thread      .     . 

OJ          0              0 

180 

Twine 

... 

... 

6i        24          0 

133 

Tobacco    .... 

6            4i           0 

745 

105^         Oi          3i 

8508 

Sealing-wax   .     .     . 

... 

... 

0^         Oi          3 

103 

Blue  cloths     .     .     . 
Silk  do 



... 

55J  kod.  5  tak.    0  pieces. 
4        45            0 
0           40             0 

3720 
680 

Case  shawls    .     .     . 

•  ••                   ...                          ■•• 

... 

560 

Nankeen    .... 

••>                    >••                         i.* 

...             ... 

f>i            4i           0 

400 

JVar  Muddee       .     . 

...                         *•* 

...             .>■ 

3                    £ 

8i         37             0 

202 

Chints 



... 

3            5i             0 

130 

»c*  ''"j*  &"•  measure,  in  the  two  last  tables,  is  73.683  cubical  inches,  of  wliicli  51 J  make  a  Moray,  and  1470  a  Cori-e.    The  Candv 
.Td^S^i'rvS'lUToui'rr^^^  ''""''  thoracis  equal  to  40  cubits,  the  Wisthecommoa  burden  of  a  .a/; 
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ARTICLES. 


White  blankets 
Black  do.  .     . 
Muarooma 
China  Prelown 
Soorlre  Thaun 
Dummaa    . 
MoQcmall   .     . 
Mooctay  cloth 
Cliina  handkerchiefs 
Canvas 
Hod  Dungrce 
Kinko/i  (silk  cloth) 
.Siik  woman's  cloth 
Kilki-e  Do.      .     . 
Howrunga  Jubbee 

Thaun    . 
Turbans     .     . 
China  ware     . 
Salt  fish     .     . 
Cocoa-nuts 
Country  paper,  reams 
Betel  leaf  bundles    . 
Rahder  Butloo    .     . 
Mummectiea    ■ 

Matts 

Sandal  wood  .     .     . 
Sundries,  to  the  a- 

mount  of    .     .     . 

Total 


KXrOHTEU. 


Quantity. 


48,795 

6000 

32j  candies. 
140  pieces. 
318 
803  ca.     6J  ma.   5  seers. 


Price. 


975 

6000 

200 

140 

318 

64,660 

19,839 


IMPOIITED. 


33 1,532  rupees 


Quantity. 


I2jt 

1 

1 

0 
57 

5 
0 

I* 

3 

0 

Oi 

0 

0 

o.{ 

5 

0 

0 

2 

0 

3i 

40{ 
36i 

0 
0 

6 

0 

0 

2i 
0 

4 
2 

0 
0 

0 

91^ 

0 

0 

21 

0 

0 

9 

0 

'i 

16 

66 
0 

0 

111 

0 

0 
172,399 
60J 
174 

8 

Price. 


257 

80 

698 

290 

125 

310 

120 

202 

1163 

180 

88 

100 

940 

147 

90 

1274 

431 

154 

4000 

607 

36 


2428 


44,585  rupees 


THE   ANNUAL   EXPORTS   AND   IMPORTS   BY   LAND,  IN   THE  WHOLE   NORTHERN   DIVISION  OF   CANARA,    1800—1. 


ARTICLES. 

EXPORTED. 

IMPORTED. 

Qu.intity. 

Price. 

Quantity. 

Price. 

Sdt 

Oil  seed     .... 
Sweet  oil  .     .     .     . 

Cocoa-nut  oil       .     . 

Sandal-oil        .     .     . 

Chillces  (Ca/tsicittn) 

Tamarinds 

Onions        .... 

Coriander  seed    . 

Turmcrick 

Cut  (terra  Japonica)  ' 

Dry  cocoa-nuts  .     . 

Dates 

Dry  dates        .     .     . 
China  sugar    .     .     . 
Ghee,  (boiled  butter) 
Honey 

Wax 

Cotton 

Cinnamon       .     .     . 
Brimstone      .     . 

Cocoa-nut       .     .     . 

1 1 1264 maunds 
18  do. 

Rupees. 
74176 

24 

12740 

96 

156 

555 

3820 

2453 

612 

114 
2017 

252 

12508 

36034  maunds,  and  30  loads 
366  maunds 

1494J  maunds,    5    SQcrs, ) 
and  1  pot                          5 
1171^  maunds,  7^  seers,) 
and  1 1 401  pots              5 
5i  maunds 
30481  maunds,  and  7  loads 
258  maunds 
177  do. 
105  do. 

Rupees. 

18128 
190 

5985 

13810 

1265 
4070 

130 
90 

158 

685 

147 
1472 

146a 
168 

163 

864 
19247 

1274 J  pots 

96  maunds 

97  do.,  3  loads 

184  maunds,  and  4  load 

955  maunds 
HIT i  maunds 
153     do. 

262  maunds, 5 seers, and) 
8|  load                         i 
49  maunds 
7 1 3  maunds,  and  27  load 

141  j  maunds,  and  1  load 
24  maunds 

24  maunds,  and  1  load 
181^  ma.,  2^  seers,  and) 
2  loads                         5 

81 j  maunds 

84  maunds 

288  maunds 
16944  maunds,  and  2010) 
load,  and  57                        ) 

9216    maunds,    and    431) 
loads,  and  76774            '] 

Vol.  V.  Part  I. 
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ARTICLES. 

exported. 

imported.                             I 

Quantity. 

Price. 

Quantity. 

Price. 

Toddy  (palm-wine) 
Iron  bars.        .     .     . 

Cocoa-nut  cordage 

Silk  thread     .     .     . 
Silk 

Black  blankets    .     . 

Red  paint       .     .     . 

Tobacco    .... 

Jagory        .... 

Sheep  

Utchada  cloth      .     . 
Jack  stones  of  the  Arto- 

carpus   .... 
Betel  leaf       .     .     . 
Dooleys  (litters) 
Horses       .... 

Cattle 

Mangoes   .... 
Betel  nut,  1  st     .     . 
Ditto,  2d  sort     .     . 
Ditto,  3d  sort     .     . 
Pepper      .... 
Cardamoms    .     .     . 
Sandal  wood  .     .     . 
Sundries    to    the    a- 

mount  of    .     .     . 

287|  pots 

Rupees. 
575 

143 

200 

100 
88 

2154 

158 

31 
1734 
4110 

1470 

618081 

59835 

5356 

109863 

48664 

1024 

1123 

2  pots 
393  ma.  and  320  pieces 

220-1-  maunds,  and  24  load 

2  maunds 
14  pieces 
597  maunds,  7  load,  and  ^ 
483  pieces                     ^ 
6  maunds 
1942  maunds,  5  seers, and  ? 
2  load                              5 
18101 maunds 
983 
1139  pieces 

Rupees. 
4 

1422 

474 

3568 
140 

10610 

9 

5830 

1810 
1475 
2272 

319 

11560 

I0SI5 

64  maunds,  7  load,  and  ) 
56^  pieces                  5 

1  load 

105  maunds,  and  67  load 
53  maunds 
1077  maunds 

15  load,  and  29 

310  load 
3 
67 

282  maunds,  103  load 

574 

84  maunds,  and  73  pieces 
1218181  maunds,        9i  seers 

14959          5^  

2022^       J   

162001       7i  

1459J        8^   

12332          0     

Total, 

963833 

108045 

From  these  tables  we  may  deduce  the  following  state- 
ment, which  shews  the  extent  of  the  balance  of  trade  in 
favour  of  this  country,  in  sterling  money,  estimating  the 
pagoda  at  8s.  and  the  rupee  at  2s.  sterling. 


Imports. 

L.  33,784 

14,982 

4,458 

10,804 


Commerce. 

Exports. 

By  sea  in  South  Canara 

By  land 

By  sea  in  North  do. 

L.  68,970 

8,155 

33,153 

By  land 

96,383 

Total         L.  206,661 


L.  64,028 


Balance  in  favour  of  the  \ 
province     .         .         ' 


L.  142,633 


The  revenue  which  the  Company  derives  from  this 
country,  arises  chiefly  from  the  duties  upon  commerce 
and  the  land-tax  ;  and  the  produce  of  tlicsc,  we  may  con- 
clude, is  very  considerable,  as  the  sea  customs  of  the 
southern  division  alone  amounted,  in  1795,  to  23,760 
pagodas,  5  fanams,  and  14  anas,  being  about  9504/.  ster- 
ling. In  Tulava,  the  land-tax,  or  sliista,  as  it  is  called 
by  the  inhabitants,  was  formerly  demanded  in  rice,  and 
other  articles  of  consumption,  for  the  troops,  at  a  low 
rate  ;  but  since  the  conquest  of  the  country  by  the  Bri- 
tish, it  has  been  paid  in  money,  and  the  part  of  Malayala, 
which  is  contained  in  Canara,  yielded,  in  the  first  year  of 
the  Company's  government,  6000  pagodas.  We  arc  una- 


ble, however,  to  give  the  full  amount  of  this  tax  ;  but 
we  may  with  safety  state  it  at  about  one-fourth  of  the 
gross  prodtice  of  the  lands. 

Canara,  before  its  subjugation  by  the  Sultans  of  My- 
sore, was  possessed  by  several  independent  rajas.  Many 
of  these,  upon  its  first  conquest  by  llyder  Ali,  were  per- 
mitted to  retain  the  entire  management  of  the  country, 
on  paying  an  annual  tri!)ute,  whicli  they  raised  by  u  land- 
tax  ;  and  even  when  tliis  permission  was  withdrawn, 
they  still  enjoyed  some  valuable  privileges.  Considera- 
ble allowances  were  granted  to  the  temples  and  Brah- 
mans  ;  and  the  Christians,  of  whom  great  numbers  of 
Kankana  descent  had  settled  in  Tulava,  possessed,  in 
quiet,  many  valuable  estates  in  land.  Upon  the  acces- 
sion of  Tippoo,  however,  to  the  throne  oi  his  father, 
these  allowances  were  reduced,  and  the  estates  of  the 
Christians  confiscated  ;  their  priests  wei-c  also  thrown 
into  dungeons,  their  churches  destroyed,  and  the  laity 
forcibly  converted  to  Islamisiii.  But  the  native  chiefs 
were  never  so  entirely  subdued  by  the  Mahometan  pow- 
ers as  the  greater  part  of  the  Hindoos,  and  have  always 
been  able  successfully  to  resist  the  pretensions  of  their 
governors  to  be  proi)rielors  of  the  soil.  Ui)on  the  fall  of 
Seringapatam,  and  the  death  of  Tippoo,  when  this  coun- 
try came  into  the  possession  of  the  British,  they  were 
even  disposed  to  try  how  far  they  could  assert  their  in- 
dependence, and  refused  for  a  time  to  settle  with  the 
British  collector  of  the  revenue,  until  some  decisive 
measures  were  adopted  to  punish  the  most  obstinate  and 
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troublesome.    The  country  is  now  gavcrnedby  the  ser- 
vants of  tlic  Conipiiny. 

The  inhabitants  of  Canara  arc  chiefly  Hindoos,  and  arc 
divided  into  casts  as  iu  otiiei-  parts  of  India,  each  ofwhicli 
has  its  peculiar  iiuinncrs  and  customs.  Jiut  such  is  the 
stale  of  society  in  tliis  i:ountry,  that  tlic  chastity  of  iheir 
women  cannot  be  depended  upon  ;  and  in  order  to  se- 
cure the  succession  ot  pro])erly  in  tlie  family,  it  is  a 
common  law  in  Tulava,  that  a  man's  own  children  can- 
not be  his  heirs.  He  may  give  them  monuy  durinj^  his 
life-lime,  but  all  that  he  (lies  possessed  of  j^ocs  to  his 
sisters  and  to  ihcii-  children.  Polyj;amy  is  admitted,  and 
is  generally  practised.  A  man,  however,  may  turn  away 
any  of  his  wives  whenever  he  pleases,  though  a  woman 
cannot  leave  her  husband's  house  without  liis  consent. 
She  tlien  retires  to  her  brotlier's,  and  may  marry  again. 
In  sonic  cases,  if  a  man's  sister  be  living  in  his  house, 
she  assumes  the  active  management  of  it,  and  his  wives 
liavc  no  aulhority.  Their  language  is  rather  peculiar, 
and  is  called  Canarcse.  It  ditVers  considerably  from  the 
Tamul,  or  what  is  called  the  Malabar  language  by  the 
Europeans  at  Madras,  though  they  arc  evidently  branches 
of  one  dialect.  Their  wiittcn  characters  arc  nearly  the 
same,  but  in  the  Canarcse  there  is  a  great  admixture  of 
■words  from  diftercnt  languages. 

In  the  southern  division  of  Canara,  there  arc  79,856 
houses,  of  which  2545  are  inhabited  by  Christians,  5223 
by  Mahometans,  and  the  rest  by  Hindoos  and  Pagans. 
The  total  population  of  this  district  is  396,672,  of  whom 
206,633  are  males,  190,039  females,  and  7924  slaves. 
The  houses  in  the  northern  division  amount  to  41,380, 
of  which  the  Christians  possess  476,  the  Mahometans 
'^300,  and  the  Hindoos  and  Pagans  the  remainder.  The 
number  of  slaves  is  about  1544.  The  principal  towns  in 
Canara  are  Mangalorc  and  Carwar.  Sec  Buchanan's 
Journcijjroyn  Madras  l/irouffh  Mysore.,  Canara, and  Alula- 
bar,  vol.  iii. ;  Dellon  Voyage  aux  Iiidcs  Orieritalis,  p. 
195,  &c.  ;  and  Bartolomeo's  Voyage  to  the  East  Indies, 
p.  103.  (/i) 

CANARINA,  a  genus  of  plants  of  the  class  Hcxan- 
dria,  and  order  Monogynia.     See  Botany,  p.  178. 

CANARIUM,  a  genus  of  plants  of  the  class  DicEcia, 
and  order  Pentandria.     See  Botany,  p.  350. 

CANARY  Isles,  a  group  of  islands  in  the  Atlantic 
Ocean,  which  are  supposed  to  be  the  same  with  the 
Insula  Bcata,  or  Fortunate  Isles,  of  the  ancients.  They 
lie  about  150  miles  west  from  the  coast  of  Africa,  be- 
tween 27*  and  30  degrees  N.  Lat.  and  are  seven  innum- 
^"♦icr,  viz.  Lancerota,  Forte  Ventura,  Grand  Canai"y,  Te- 
ncrifTe,  Gomera,  Hierro  or  Fcrro,  and  Palma,  besides 
the  small  islands  of  AUcgranza,  Santa  Clara,  Graciosa, 
Roca,  and  Lobos. 

These  islands,  though  particularly  described  by  Ptole- 
my and  the  Elder  Pliny,  and  though  their  situation  was 
accurately  pointed  out  by  Strabo,  remained  unknown  in 
Europe  after  the  decline  of  the  Roman  empire  mitil  near 
the  middle  of  the  I4tli  century  ;  and  the  first  account 
which  we  have  of  the  Canaries,  is  from  the  grant  of  Pope 
Clement  VI.  who  bestowed  them  upon  Don  Louis  de  la 
Ccrda,  with  the  title  of  king,  upon  condition  that  he 
should  cause  the  gospel  to  be  preached  to  the  natives. 
This  grant,  however,  was  never  acted  upon,  owing  to  the 
death  of  Don  Louis  ;  and  nothing  farther  was  done  to- 
wards the  reduction  of  these  islands  till  the  beginning  of 
the  following  centui^.  During  this  interval,  the  island 
of  Lancerota  had  been  several  times  visited  and  plundered 
by  private  adventurers,  who,  in  one  of  these  expedi- 
tions, carried  off  a  large  booty  of  goat-skins,  tallow,  and 


sheep,  with  about  170  of  the  inhabitants,  among  whom 
were  the  king  and  (|uecnof  the  island.     In  1400,  a  fleet 
was  cnuippcd  at  the  private  cxpencr  of  Jolin  de  Belari- 
cour,  a  Norman  baron,  and  (jadiferde  la  Sala,  an  inhabi- 
tant of  Rochellc,  for  the  sole  purpose  of  visil'uig  the  I'or- 
tunatc  Isles.     When  they  landed  at  Lancerota,  the  na- 
tives, dreading  thai  ihcy  were  come  with  the  same  hos- 
tile  intentions  as  their  former   visitors,  retired  into  the 
coimtry  ;  but  obser\ing  that  the  French  remained  in  the 
same  situation  for   several   days   without  attempting  to 
molest  them,  they  took  courage,  and  even  ventured  with- 
in the  camp,  where  they  were  so  kindly  treated  by  the 
chiefs   of   the    expedition,  that,  laying  aside  all  appre- 
hensions, they  chcarfuUy  assisted  the  French  in  crecluig 
a  fort,  which  was  built  at  the  port  of  Rubicon.     Pleased 
with  the   ready  obedience  and   quiet  demeanour   of  the 
inhabitants,  John  de  IJctancour  determined  to  pass  over 
to  the  iieighl)ouring  island  ;  but  here  he  met  with  a  dif- 
ferent reception  from  what  he  had  <-xperienced  at  Lan- 
cerota.    The  inhabitants  were  much  stronger,  and  of  a 
more  warlike  disposition  ;  and  gathering  in  great   num- 
bers, compelled  him  to  re -embark.  Finding  that  it  would 
be  impossible  to  accomplish  the  conc|uest  of  these  islands 
with  such  a  handful  of  men,  he  set  sail  for  Spain,  in  or- 
der to  procure  fresh  supplies  ;  and  to  render  more  un- 
questionable his  right  of  con(|uest,  he  obtained  a  grant  of 
the  Canaries  from  Don  llcniy  III.  then  King  of  Castile. 
During  his  aliscncc,  the  friendly  hilercourse  between  the 
I'rcnch  and  the  inhabitants  of  Lancerota  had  been  broken 
by  the  cruel   and    licentious  behaviour  of  the   garrison 
which  he  had  left  behind  ;  and  such  was  the  consequence 
of  the   rupture,  that  the  Europeans  shut  up  in  the   fort 
were  reduced  by  famine  to  such  an  extremity,  that  they 
must  soon  either  have  surrendered  or  perished,  had  they 
not  been  relieved  from    their  perilous  situation  by  llie 
arrival  of  their  commander,  who  soon  restored  tranquilli- 
ty to   the   island,  and  established    anew   a   good   under- 
standing with  the  natives,   who  were  left  in  the  full  en- 
joyment of  their  houses,  cattle,  and  liberty.     A  church 
was  built  at  Rubicon,  named  the  Invocation  of  St  Mar- 
cial ;  and  Guadarfia,  the  King  of  Lancerota,  with  many 
of  his  subjects,  were  converted  to  the  Romish  faith,  and 
received  the  ordinance  of  baptism. 

Betancour  so  won  upon  the  affections  of  these  islan- 
ders, by  his  kindness  and  attention,  that  they  looked 
upon  him  as  a  fiuher  rather  than  as  a  conqueror,  and  he 
found  in  them  some  of  his  most  faithful  followers.  By 
the  same  courteous  behaviour  he  gained  tlie  confidence 
and  friendship  of  the  inhabitants  of  Foitc  Ventura,  who 
also  embraced  the  religion  of  their  conquerors  ;  but  in 
his  attack  upon  Grand  Canary,  he  was  received  with 
such  open  hostility,  and  opposed  with  such  determined 
courage,  that  he  was  compelled  to  retire  with  consider- 
able loss.  His  attempt  upon  Palma  was  equally  unsuc- 
cessful. These  failures,  however,  were  compensated 
by  the  friendly  and  joyful  reception  which  he  experien- 
ced from  the  inhabitants  of  CJomera  and  Ferro,  who, 
without  the  least  opposition,  but  i-ather  with  chearful- 
ness,  gently  smnbittcd  to  his  government.  Perceiving 
that  with  his  slender  means  it  would  be  impossible  to 
extend  his  authority,  in  their  present  state  of  watchftil 
hostility,  over  the  other  islands,  he  again  embarked  for 
Spaui  in  1408,  to  solicit  assistance  from  the  King  of 
Castile,  by  whom  he  had  formerly  been  so  libei-ally  sup- 
ported. But  wishing,  before  lus  departure,  to  settle  the 
government  of  those  which  had  already  submitted,  he 
made  a  partition  of  the  lands  among  his  followers,  reserv- 
ing to  himself  a  fifth  part  of  the  produce,  and  appointed 
Kk  2 
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his  nephew,  Mason  de  Betancour,  governor  of  the  islands 
in  his  absence.  Death,  however,  prevented  his  return ; 
and  with  him  fled  for  a  time  the  prosperity  and  tran- 
quillity of  the  Canaries.  His  successors  had  neither 
his  abilities  nor  dispositions.  All  their  measures  were 
marked  with  severity,  deception,  or  injustice  ;  and  the 
only  enterprises  undertaken  against  the  unconciuered 
islands  were  merely  for  the  purpose  of  making  prisoners, 
which  were  sent  to  Spain  and  sold  for  slaves.  By  his 
arbitrary  conduct,  Mason  de  Betancour  became  daily 
more  unpopular  among  the  natives  ;  and  he  found  him- 
self at  last  so  unpleasantly  situated,  that  he  disposed  of 
all  his  possessions  in  the  Canaries  to  the  Count  of  Niebla, 
in  1418,  and  retiring  to  Madeira,  he  uifamously  sold 
them  over  again  to  the  Infant  of  Portugal  in  exchange 
for  some  lands  in  that  island,  which  transaction  was  af- 
terwards productive  of  considerable  contention  between 
the  courts  of  Portugal  and  Castile.  Repeated  attempts 
were  now  made  for  the  reduction  of  Grand  Canary,  but 
all  without  etfect.  The  Canarians  wanted  neither  con- 
duct nor  courage.  They  defended  theinselves  with  such 
resolution,  that  the  conquest  was  in  a  manner  deemed 
impracticable ;  and  the  only  advantage  that  was  gained 
by  the  Europeans,  after  nearly  60  years  of  almost  inces- 
sant hostilities,  was  the  building  of  the  fort  of  Gando,  and 
even  this  was  obtained  by  intrigue  more  than  by  force. 
The  difliculty  of  this  conquest  had  excited  the  attention 
of  the  court  of  Spain,  who  viewing  the  unconquered 
islands  with  rather  a  covetous  eye,  and  wishing  to  add 
them  to  the  Spanish  crown,  pretended  that  the  present 
governor  Diego  dc  Herrera  was  unable  to  subdue  them 
by  his  own  power,  and  consequently  that  he  should  cede 
them  to  their  Catholic  Majesties,  in  order  that  their 
reduction  might  be  speedily  completed,  and  the  na- 
tives brought  to  the  Christian  faith.  This  cession  was 
made  in  the  year  1476,  when  Diego  de  Herrera  re- 
ceived in  lieu  of  liis  right  five  millions  of  maravedis, 
(about  30001.) 

The  honour  of  Spain  was  now  staked  in  the  enter- 
prize  ;  and  an  armament,  consisting  of  900  foot,  and  30 
horse,  under  the  command  of  Don  Juan  Rejon,  was  dis- 
patched for  the  reduction  of  Grand  Canary.  This  ex- 
pedition was  well  equipped,  and  provided  with  every 
necessary,  and  accompanied  by  Don  Juan  Bermudas, 
dean  of  Rubicon,  a  person  well  versed  in  the  affairs  of 
the  Canary  Isles.  The  troops  were  landed,  without 
opposition,  on  the  22d  of  June  1477,  and  their  tents 
were  pitched  in  a  conmiodious  plain,  where  now  stands 
the  city  of  Palmas.  To  secure  themselves  from  any 
sudden  attack  of  the  natives,  they  immediately  proceed- 
ed to  build  a  castle,  and  to  throw  up  a  fortification  around 
their  camp.  The  Canarians,  among  whom  considerable 
differences  had  existed,  respecting  the  usurpation  of 
some  of  their  chiefs,  seeing  the  determination  of  the 
Spaniards  to  settle  in  the  island,  laid  aside  all  private 
animosities,  and,  uniting  their  forces,  advanced  to  the 
expulsion  of  the  enemy.  They  encoimtered  the  Spa- 
niards with  the  fury  of  men  whose  liberty  and  religion 
were  at  stake  ;  and  displayed,  in  every  attack,  the  most 
heroic  and  obstinate  resistance.  For  three  hours  the 
battle  continued  without  any  apparent  advantage  on 
cither  side  ;  but  the  Canarians  were  unable  to  withstand 
the  fire-arms  of  the  Spaniards,  and  were  compelled  to 
retreat,  which  they  did  in  good  order,  w  itii  the  loss  of  300 
men  killed,  and  their  bravest  chief  Adargoma,  who  was 
wounded  and  taken  prisoner.  After  this  battle,  which  was 
called  the  battle  ol  Uuiniguada,  the  natives,  in  some  mea- 


sure terrified  by  the  siglit  of  the  horses,  which  had  ap- 
peared for  the  first  time  in  the  island,  did  not  attempt  to 
engage  the  Spaniards  again  on  level  ground,  but  retiring 
to  the  mountainous  parts  of  the  country,  contented  them- 
selves with  continually  harassing  the  enemy,  in  their 
marches,  and  foraging  excursions.  This  species  of  war- 
fare continued  for  nearly  six  years,  during  which  time  the 
Spaniards  had  received  frequent  reinforcements.  The 
Canarians  were  determined  to  persist  rather  than  sub- 
mit. In  many  of  their  conflicts  they  had  come  off 
victorious ;  and  their  courage  had  been  roused,  and 
their  hatred  inflamed,  by  the  bad  faith  of  the  enemy,  who 
had  trepanned  about  200  of  their  subjected  countrymen 
out  of  the  island,  under  pretence  of  sending  them  to 
the  reduction  of  Tenerifl'e,  and  carried  them  to  fight 
against  the  Moors  in  Barbary,  where  they  all  pei-ished. 
Jealousies  and  contentions  had  also  existed  among  the 
Spanish  officers,  and  before  the  object  of  the  expedition 
was  accomplished,  three  different  governors  had  been 
sent  out  to  Grand  Canary.  Their  progress,  however, 
though  slow,  promised  them  a  successful  conclusion ; 
the  greatest  part  of  the  island  was  in  their  possession  ; 
and  the  natives  were  reduced  to  their  last  strong  hold. 
Six  hundred  Canarian  warriors,  with  about  a  thousand 
women  and  children,  had  assembled  at  the  mountain  of 
Ansite,  a  place  deemed  impregnable,  with  the  resolu- 
tion of  losing  their  liberty  only  with  their  lives.  But  by 
the  persuasion  of  one  of  their  converted  chiefs,  who  had 
been  taken  prisoner,  and  had  embraced  the  Christian 
faith,  they  were  induced  to  lay  aside  all  thoughts  of  resis- 
tance, and  to  submit  to  the  Spaniards,  upon  condition  of 
their  being  protected  in  the  possession  of  their  liberties 
and  effects,  and  that  especial  regard  should  be  paid  to 
the  rank  and  dignity  of  their  nobles.  This  event  hap- 
pened on  the  29th  of  April  1483,  which  day  is  now 
annually  held  as  a  great  festival  throughout  the  island 
of  Grand  Canary,  where  the  standard  which  was  then  in 
the  Spanish  camp,  and  which  is  deposited  in  the  church 
of  St  Anna,  is  carried  in  solemn  procession.  On  the 
20th  of  February  1487,  this  island  was  incorporated  into 
the  crov/n  of  Castile,  with  the  title  of  kingdom,  and 
declared  free  from  certain  duties.  In  the  same  year  it 
was  erected  into  a  bishopric  by  Pope  Innocent  VHI.  ; 
and  its  patronage  was  given  to  the  king  of  Spain,  and 
his  successors  for  ever.  In  1499,  a  body  of  laws  and 
charters  was  sent  over  to  Grand  Canary  for  the  govern- 
ment of  its  inhabitants;  and,  in  15  15,  the  Emperor 
Charles  V.  bestowed  on  Palmas,  the  capital  of  the  island, 
the  title  of  noble  and  royal  city  of  Palmas. 

After  the  reduction  of  Grand  Canary,  many  of  the 
Spaniards  preferring  an  active  military  life  to  one  of  ease 
and  retirement,  which  they  might  have  quietly  enjoyed 
in  that  island,  looked  to  Palma  and  TcnerilVe  as  the 
scenes  of  farther  conquest.  Among  these  was  Cai)lain 
Alonzo  de  Lugo,  wlio  had  served  with  much  reputation 
in  the  Canarian  war,  and  who,  by  his  interest  at  court, 
procured  a  giant  of  the  conquest  of  the  two  islands  from 
their  Catholic  Majesties.  With  a  fleet  properly  equip- 
ped, and  well  supplied  with  men,  ammunition.  Sec.  ne- 
cessary for  the  undertaking,  he  sailed  for  Palma,  and  on 
the  29th  of  September  1490,  landed  at  the  port  of  Tas- 
sacorla,  on  the  west  side  of  the  island.  Having  fixed 
and  strongly  fortified  his  camp,  and  also  built  a  chapel, 
which  he  dedicated  to  St  Michael,  he  proceeded  to  the 
subjvigation  of  the  uihahitants.  This,  in  part,  he  easily 
eflected,  especially  with  those  of  the  south  west  quar- 
ter of  the  island,  whom  he  reduced,  not  by  force  of  arms, 
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but  by  promises  ami  presents.  The  natives,  however, 
in  the  nortli-cast  side,  refused  all  his  offers.  They  had 
formerly  suflercnl  very  injurious  treatment  from  the 
Spaniards  of  Ferro,  and,  suspcetinij  their  present  in- 
truders of  the  like  intentions,  no  promises  eoidd  induce 
them  to  suhmit.  Tliey  retired  to  one  of  their  strong 
holds  among  the  moimlains,  whieh  the  Spaniards  call- 
ed the  cauldron,  from  its  resemblance  to  that  vessel,  and 
here  they  dehed  all  the  skill  and  valour  of  their  adver- 
saries. But  finding  that  the  Spaniards  had  come  to  set- 
tle in  the  island,  and  were  determined  vipon  their  reduc- 
tion, they  at  last  agreed,  that  if  the  Spaniards  would 
retire  to  the  foot  of  the  mountain,  they  woidd  come  next 
day  and  make  their  submission.  Alonzo  dc  Lugo  com- 
plied, but  at  the  same  time  susjieclitig  that  it  was  merely 
a  stratagem  to  dislodge  hiui  from  his  present  position, 
he  left  an  ambush  to  cut  otf  their  retreat,  in  case  they 
should  follow  him,  and  afterwards  wish  to  return  to  the 
cauldron.  When  the  natives  appeared,  according  to  the 
agreement,  they  found  the  Spaniards  armed,  and  in  order 
of  battle,  and,  apprehensive  of  some  treaclierotis  design, 
they  refused  to  proceetl.  Hut  Tanause,  their  chief, 
assured  them,  that  as  he  had  Alonzo's  promise,  they  had 
nothing  to  fear.  The  faith  of  the  Spaniard,  however, 
was  of  too  accommodating  a  nature  to  allow  the  present 
opportunity  to  escape,  and  not  being  yet  assured  of  their 
real  intentions,  fell  upon  them  with  all  his  forces,  when 
a  very  bloody  skirmish  ensued,  which  ended  with  the 
death  or  captivity  of  all  the  natives.  Tanause,  who  was 
among  the  prisoners,  was  sent  over,  with  several  of  the 
other  chiefs,  to  Spain,  along  with  the  agreeable  tidings  of 
the  conciucst.  He  bitterly  complained  against  Alonzo 
for  his  breach  of  promise,  and  took  it  so  much  to  heart, 
togetlier  with  his  being  sent  out  of  the  island,  that  he 
obstinately  refused  all  manner  of  nourishment,  and  star- 
ved himself  to  death. 

The  conquest  of  Tcneriffe  was  not  so  easily  accom- 
plished, and  the  reverses  which  Alonzo  met  with  in  that 
island  were  justly  merited  by  his  perHdy  at  Palma. 
He  landed  at  the  port  of  Santa  Cruz,  on  the  3d  May  1 49;>, 
and  no  sooner  had  lie  encamped  in  the  plain  of  Lagu- 
na,  than  he  was  visited  in  a  friendly  manner  by  several 
of  the  petty  kings  of  the  island,  who  then  happened  to 
be  at  war  with  Ventomo  king  of  Taora.  Ventomo  was 
the  most  powerful  and  independent  prince  of  Teneriffe, 
and  when  invited  to  a  conference,  and  requested  by 
Alonzo  to  embrace  Christianity,  and  become  a  vassal 
of  the  king  of  Spain,  he  replied:  that  as  to  embracing 
Christianity,  he  knew  not  what  he  meant ;  and  as  to  his 
becoming  a  vassal  of  the  king  of  Spain,  he  never  woidd, 
for  as  he  was  born  free,  and  had  all  his  lifetime  con- 
tinued so,  so  he  intended  to  die.  Alonzo,  relying  upon 
the  strength  and  valour  of  his  forces,  and  the  friendship 
•of  the  other  chirfs,  who  seem  to  .have  remained  quiet 
spectators  of  the  contest,  advanced  fearlessly  into  the 
country.  Having  made  a  great  booty  of  cattle,  he  was 
returning  back,  but  was  intercepted  in  a  narrow  defile 
by  the  brother  of  Ventomo,  at  the  head  of  SOOGuanches, 
who  fell  upon  the  Spaniards  with  such  fuiy,  that  these 
being  vmabic,  from  the  nature  of  the  place,  to  avail 
themselves  of  their  cavalry  and  superiority  of  numbers, 
were  completely  routed,  and  purs\ied  with  dreadful 
slaughter.  When  Ventomo  c.ime  up  with  fresh  troops, 
he  found  his  brother  resting  himself  upon  a  stone  by  the 
wayside,  being  much  fatigued,  antl  reprimanding  him 
severely  for  not  joining  in  the  pursuit,  the  other  coolly 
ccplied ;  "  I  have  done  my  part  in  vanquisliiiig  the  ene- 


my, now  the  butchers  arc  doing  theirs  in  killing  them." 
In  this  battle  the  greatest  jjart  of  the  Spanish  army 
perished,  and  Alonzo  himself  narrowly  escaped.  This 
was  the  severest  defeat  the  .S|)aniard»  had  ever  ex- 
perienced in  these  islands,  and  the  place  where  the  ac- 
tion was  fought  is,  to  this  day,  called  La  Mantansa  dc 
Centejo,  "  the  slaughter  of  Centejo."  Alonzo,  quite 
dispirited  by  this  disaster,  re-embarked  the  remains  of 
his  troops,  and  returned  to  Cirand  Canary,  llut  havings 
received  considerable  reinforcements  from  Spain  and 
Lancerota,  and  after  recruiting  his  own  forces,  he  found 
himself  at  the  head  of  1000  foot  and  70  horse,  com- 
pletely armed.  Not  discouraged  by  his  late  failure,  he 
again  proceeded  to  Tenerilfe,  hut  found  the  whole 
island  now  united  against  him.  He,  however,  advanced 
to  the  ])lain  of  Laguna,  avoiding  in  his  march  all  am- 
buscades and  difficult  passes.  The  natives,  astonished 
at  his  speedy  return,  after  such  a  defeat,  with  so  large 
an  armament,  and  finding,  from  the  good  order  and  pre- 
cautions with  which  he  advanced,  that,  in  their  several 
encounters,  they  could  make  no  impression  upon  the 
Spaniards,  thought  seriously  of  coming  to  some  agree- 
ment. Having  requested  a  conference,  they  demanded 
of  the  general,  why  he  invaded  their  island  in  that  hos- 
tile manner,  without  any  provocation,  disturbing  the  re- 
pose of  the  inhabitants,  plundering  them  of  their  cattle, 
and  carrying  the  people  into  captivity  ?  To  this  Alonzo 
replied,  that  he  had  no  other  design  than  to  make  them 
become  Christians,  which  if  they  consented  to  do,  they 
should  remain  in  quiet  possession  of  their  land  and  ef- 
fects. To  this  proposal  the  Guanches,  after  some  de- 
liljeration,  agreed ;  and  all  who  were  then  present  were 
immediately  baptised.  Having  thus  peaceably  secured 
the  submission  of  the  island,  Alonzo  founded  a  hermit- 
age on  the  spot  where  the  treaty  was  concluded,  which 
he  called  Nuestra  Senora  de  la  Victoria,  our  Lady  of 
Victory  ;  and  after  settling  tlie  government  on  a  regu- 
lar plan,  he  laid  the  foundation  of  the  city  of  Laguna,  on 
the  25tli  of  July  1495.  This  conquest  completed  the 
reduction  of  the  Canaries,  which  were  immediately  an- 
nexed to  the  crown  of  Spain,  and  they  still  constitute  a 
part  of  the  domiiiions  of  that  kingdom. 

The  Canary  Islands,  before  they  were  subdued  by  Eu- 
ropeans, were  divided  into  several  small  states,  each 
governed  by  its  respective  Guanartemc  or  prince,  and 
separated  from  one  another  by  a  wall  of  loose  stones, 
frequently  crossing  from  sea  to  sea.  A  whole  island 
was  sometimes  under  the  dominion  of  one  prince,  as 
was  the  case  with  Ferro,  and  also  with  Teneriffe,  a  few 
years  before  its  conquest ;  though  at  that  time  it  was 
divided  into  nine  different  kingdoms.  The  royal  digni- 
ty in  this  island  was  elective ;  and  the  king  was  always 
obliged  to  marry  a  person  of  his  own  rank.  If  such  a 
one,  however,  could  not  be  found,  he  took  his  own  sis- 
ter, not  being  permitted  to  debase  his  family  by  a  mix- 
ture of  plebeian  blood.  Besides  these  chiefs,  ihcy  had 
also  in  Grand  Canary  a  race  of  nobility,  who  were  dis- 
tinguished from  the  vulgar  by  the  peculiar  cut  of  their 
hair  arid  beards.  This  rank,  however,  was  not  altoge- 
ther hereditary;  for,  before  the  son  of  a  nobleman  could 
be  considered  as  noble,  he  must  have  been  formally  de- 
clared so,  by  the  Faycag,  an  officer  of  great  rank,  and 
next  in  dignity  to  the  Guanarteme,  whose  business  it 
was  to  regulate  the  ceremonies  of  religion,  and  to  act  as 
judge  in  civil  affairs.  The  ceremony  of  conferring  this 
tlignity  was  performed  with  great  solemnity.  The 
yoimg  man  cl;uniing  the  honour  of  nobility  was  present- 
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ed  before  the  assembled  nobles,  and  inhabitants  of  the 
town  or  district  to  which  he  belonged.     These  were 
required  to  declare  upon  oath,  wliether  they  had  ever 
seen  the  youth  demean  himself  by  submitting  to  any 
mean  occupation;  whether  he  had  ever  forcibly,  or  by 
stealth,  taken  away  any  of  his  neighbours'  cattle ;  and 
whether    he  was  in  any  way  discourteous,   ill-tongued, 
or  guilty  of  any   indecent  behaviour.     If  even  one  of 
these  charges  were  brought  against  him  by  any  of  the 
assembly,    and    sufficiently    substantiated,    the    Faycag 
shaved  his  head,  and  dismissed  him   with  disgrace,  by 
which  he  was  rendered  incapable   of  nobility,  and  re- 
mained ever  after  a  plebeian.     If,  on  the  contrary,  how- 
ever, he  was  declared  free  from  every  such  imputation, 
the  Faycag  cut  his  hair  in  a  round  form,  and  so  short 
as  not  to  hang  beneath  his  ears ;  then  putting   into  his 
hand  a  staff  or  pole,  called  magade,  declared  him  noble. 
In  Teneriffe,   the  inhabitants  were   divided  into  three 
classes, — the    nobles,    the   yeomen,    and    the   peasants. 
From  the  variety  of  interests  in  these  islands,  frequent 
disputes  arose  concerning  their  flocks  and  pastures,  and 
the  boundaries  of  their  respective  districts.     These  dis- 
putes often  ended  in  wars,  which  overspread  the  face  of 
the  country  with  blood  and  carnage.     Their  principal 
weapons  were  wooden  spears  and  darts,  sharpened  at 
the  point,  and  hardened  in  the  fire.     They  also  threw 
stones  with  great  force  and  dexterity,  either  from  the 
hand  or  a  sling;  and  sometimes  used  huge  clubs,  which, 
in  Grand  Canary,  they  called  inodagas.     In  Teneriffe, 
when  an   enemy  approached,  they  alarmed  the  country 
by  kindling  a  fire,  or  by  whistling,  which  was  repeated 
from  one  to  another,  and  was  heard  at  a  most  incredible 
distance.     The  women  often  attended  their  husbands  to 
the  field  of  battle,  and  were  employed  in  taking  care  of 
the  wounded,  and  carrying  off  ttie  dead,  which  they  in- 
terred in  caves.     By  these  wars,  whole  districts  were 
depopulated ;  and  some  of  the  states,  in  a  short  time, 
experienced  many  changes   of  masters.     Duels   were 
very  common  in  these  islands  ;  and  it  was  upon  such  oc- 
casions, in  particular,  that  they  were  most  anxious  to 
display  their  strength  and  valour.     Public  places  were 
set   apart  for  this  purpose ;  and  the   combatants  were 
surrounded  by  tlieir  friends  and  relations,  not  to  assist 
them,  but  to  be  quiet  spectators  of  their  gallantry  and 
behaviour.     These  disputes  were  generally  decided  on 
public  festivals   or   rejoicings,  in  the  midst  of  a  great 
concourse  of  people.     The  battle  was  begun  by  each  of 
them  throwing  tliree  round  stones,  which  they  in  general 
dexterously    avoided,  by  the  writhing  of  their  bodies ; 
then,  arming  themselves  with  cudgels   in  their  right 
hand,  and  sharp  flints  in  their  left,  they  cut  and  beat  one 
anotlier  until  the  Gayres  or  nobles  cried  out  "  gama !" 
enough  I — when  they  immediately  retired,  and  ever  after 
remained  good  friends.     Tliough  much  addicted  to  war, 
this  people  were  of  a  humane,  cheerful,   and   friendly 
disposition,  of  which  the  Spaniards  sometimes  look  ad- 
vantage ;  and,  during  their  reduction,  often  gained  more 
by  conciliatory  measures  than  by  force.     They  were 
fait'iiful  in  all  their  dealings  ;  and  it  was  owing   to  the 
failure  of  the  Europeans  in  this  respect,  that  the  Ca- 
narians    resisted   so    long  every  offer   of  accommoda- 
tion. 

Excepting  the  inhabitants  of  Lancerota  and  Forte  Ven- 
tura, who  were  more  gigantic  and  better  made  than 
those  of  the  other  islands,  the  natives  were  in  general 
of  a  middle  stature,  but  extremely  athletic,  and  particu- 
larly skilful  in  the  exercise  of  wrestling.     A  remarkable 


feat  of  this  kind  is  related  of  Adargoma,  the  Canariaj? 
chief,  who  was  taken  prisoner  by  the  Spaniards  at  the 
battle  of  Guiniguada.  When  at  Seville,  a  peasant  of 
La  Mancha,  famous  for  his  strength,  having  heard  of 
the  Canarian  as  an  extraordinary  wrestler,  challenged! 
him  to  a  trial  of  skill.  Adargoma  accepted  the  chal- 
lenge, but  proposed  that  they  should  first  drink  toge- 
ther ;  and,  taking  a  glass  of  wine,  he  said  to  the  Spa- 
niard :  "  Brother,  if  you  can,  with  both  your  hands,  pre- 
vent my  carrying  this  wine  to  my  mouth,  or  cause  me 
to  spill  one  drop,  then  I  will  wrestle  with  you  ;  but  if 
you  are  unable  to  do  this,  I  would  advise  you  to  return 
home."  He  then  drunk  off  the  wine,  in  spite  of  all  the 
other's  efforts  to  prevent  him,  which  so  astonished  the 
peasant,  that  he  prudently  took  his  advice  and  retired. 
The  common  dress  throughout  the  Canaries  was  a  cloak 
made  of  sheep  or  goat  skins,  to  which  the  women  added 
a  petticoat,  reaching  down  to  the  knees,  and  a  cap  or 
bonnet  of  the  same  materials,  which  they  sometimes 
adorned  with  feathers.  Their  shoes  were  formed  of  raw 
hides,  with  the  hairy  side  out.  The  Canarians  had  also 
a  light  coat,  the  stuff  of  which  was  manufactured  from 
a  sort  of  rush,  which  being  beat,  became  soft  like  flax. 
Some  of  their  garments  were  curiously  sewed  with  thin 
thongs  of  leather  as  fine  as  common  thread,  and  painted 
with  various  kinds  of  dyes,  which  they  extracted  from 
the  roots  of  trees  and  herbs.  Their  houses  were  all 
built  of  stone,  but  without  cement  or  mortar  of  any  kind, 
and  sometimes  so  neat  and  regular,  that  many  of  the 
villages  made  a  very  good  appearance.  In  Grand  Ca- 
nary they  laid  wooden  rafters  or  beams  along  the  top, 
which  they  covered  with  earth  ;  but  in  Ferro,  where 
the  houses  were  of  a  circular  form,  and  so  large  that 
they  sometimes  contained  twenty  families,  the  roof  was 
formed  of  branches  of  trees  and  fern.  Their  furniture 
consisted  of  goat  skins,  which  were  their  only  beds  ;  and 
baskets  and  mats  very  ingeniously  wrought.  They  had 
also  earthen  vessels  dried  in  the  sun,  which  they  used 
in  cooking,  and  for  holding  their  victuals.  Goat's  flesh 
and  mutton,  either  roasted  or  boiled,  constituted  their 
principal  food.  These,  however,  they  ate  alone,  with- 
out any  addition  of  bread  or  roots.  They  used  also  bar- 
ley meal  roasted  and  dressed  with  butter,  which  they 
called  goffio:  and  in  some  of  the  islands,  they  had  a  kind 
of  bread  made  of  fern  roots,  which,  with  milk  and  but- 
ter, composed  the  chief  part  of  their  diet.  In  Grand 
Canary,  no  person  was  allowed  to  kill  his  own  cattle. 
This  office  was  confined  entirely  to  the  butchers,  who, 
from  their  employment,  were  held  in  general  abhoirence; 
and  this  trade  was  accounted  so  ignominious,  that  it 
was  unlawful  for  a  butcher  to  keep  company  with  any 
but  those  of  his  own  profession.  He  was  not  even  per- 
mitted to  enter  the  house,  or  to  touch  any  thing  that  be- 
longed to  the  rest  of  the  inhabitants,  who  were  in  their 
t»u-n  prohibited  from  visiting  any  of  the  public  sham- 
bles. The  only  compensation  for  this  degraded  trade 
was,  that  the  natives  were  obliged  to  supply  the  butch- 
ers with  every  thing  they  had  occasion  for.  This  aver- 
sion for  an  employment,  which,  from  its  very  nature, 
must  deaden  in  some  measure  the  feelings  of  kindness 
and  humanity  of  those  who  exercise  it,  shew  a  degree 
of  relineinciit  in  tins  people  which  is  seldom  to  be  found 
even  among  the  most  civilized  nations.  Their  delicacy  with 
regard  to  the  female  sex  is  equally  worthy  of  admira- 
tion. The  least  indecent  word  or  action  was  severely 
punished,  and  it  was  a  prevailing  custom  at  Teneriffe, 
that  if  a  man  by  chance  met  a  woman  alone  on  the  road> 
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or  in  a  solitary  place,  he  vas  not  to  speak  to,  or  even  to 
look  at  lic'i-,  1)111  to  turn  out  of  the  way  until  she  was 
past.  Contrary  to  wlial  sonic  authors  have  adirmed, 
these  islanders  never  had  more  than  one  wife  at  a  time, 
thoup;h  in  their  mari-iaijes,  tiiey  paid  no  rejjard  to  con- 
sanguinity, except  lliat  of  a  mother  or  sister.  In  Grand 
(Canary,  when  pareiiis  were  inclined  to  marry  their 
daughter,  they  confined  her  for  thirty  days;  and  fed  her 
with  larije  ([uantitics  of  milk  and  j^ofTio,  in  order  to  fat- 
ten her;  for  they  imagined  that  lean  women  were  inca- 
pable of  conceiving  cliildi'en.  They  could,  however, 
ptlt  away  tlieir  wives  wlicn  they  pleased  ;  hut,  in  such 
cases,  their  children  were,  by  this  means,  rendered  ille- 
gitimate, and  incapable  of  inheriting  their  father's  efl'ects. 
In  all  diseases,  their  prevailing  cures  were  bleeding, 
burning,  and  anointing.  When  any  one  fell  sick,  they 
rubbed  his  body  with  sheep's  marrow  and  butter,  and 
then  covered  hini  well  up,  to  keep  him  warm,  and  pro- 
mote perspiration  ;  but,  when  troubled  with  acute  pains, 
they  drew  blood,  by  scarifying  the  affected  part  with 
sharp  stones.  When  tliey  received  any  cut  or  wound, 
they  burned  it  with  fire,  and  then  anointed  it  with  goat's 
butter.  They  also  employed  herbs ;  and,  in  TenerifTe, 
they  had  a  kind  of  medicine  prepared  from  mocanes, 
which  they  used  in  lluxes  and  pleurisies,  the  most  com- 
mon diseases  of  the  island.  When  any  of  the  nol)lcs 
died,  they  embalmed  the  body,  and  shut  it  up  in  the 
cave  set  apart  for  the  family  burying-place.  Some  of 
them  were  put  into  chests,  and  afterwards  deposited  in 
stono  sepulchres.  The  office  of  embalming  belonged 
only  to  particular  persons  ;  and  each  sex  performed  it 
for  their  own  dead.  In  TenerifTe,  the  king  could  only 
be  buried  in  the  cave  of  his  ancestors ;  and  the  corpses 
were  so  arranged  as  to  be  known  again.  About  the  mid- 
dle of  last  century,  two  of  these  embalmed  bodies,  which 
were  taken  out  of  a  cave,  were  found  perfectly  entire, 
and  as  light  as  cork.  The  hair,  teeth,  and  garments, 
were  quite  sound  and  fresh,  and  without  any  disagreeable 
smell. 

Some  of  these  islands  were  i-emarkable  for  their  good 
government  and  strict  administration  of  justice.  In 
Grand  Canary,  the  punishment  immediately  followed 
conviction.  If  the  delincjueni  was  charged  with  a  capi- 
tal crime,  his  head  was  placed  upon  a  flat  stone,  when 
the  executioner,  with  another,  dashed  out  his  brains.  In 
all  other  cases,  they  used  the  lex  ralioiiis.  In  Fcrro,  no 
Climes  were  pvmished  but  murder  and  theft.  The  mur- 
derer was  put  to  death  in  the  same  way  as  he  had  killed 
the  deceased:  and  the  thief,  for  the  first  offence,  lost 
one  eye,  and  for  the  second  the  other,  that  he  might  not 
see  to  steal  any  more.  In  Lancerota  and  Forte  Ventura, 
they  had  a  law,  that,  in  cases  of  quarrel,  if  a  man  enter- 
ed openly  by  tin-  door  into  liis  enemy's  house,  and  killed 
him,  or  did  him  harm,  he  was  not  liable  to  be  punished  ; 
but  if  he  climbed  over  the  wall,  or  came  upon  him  una- 
wares, he  was  condemned  to  suffer  death ;  and  the  me- 
thod of  execution  was  the  same  as  in  Grand  Canary.  In 
Palma,  as  in  Sparta,  theft  was  considered  as  a  virtue  ; 
for  he  was  esteemed  the  cleverest  fellow  who  could  steal 
with  such  address  as  not  to  be  discovered;  and,  if  de- 
tected in  the  act,  he  was  merely  obliged  to  restore  the 
plunder.  The  common  punishment  in  Teneriffe  was 
cudgelling,  which  was  generally  executed  in  the  pre- 
sence of  the  kirg  and  elders.  In  cases  of  mvirder,  the 
ciiiuiival  was  punished  with  banishment  and  the  confisca- 


tion of  properly,  which  was  bestowed  upon  the  n-lalions 
of  the  deceased  ;  but  death  was  never  inflicted  for  any 
crime,  as  they  had  a  belief  that  it  belonged  to  God  alone 
to  take  away  that  life  which  he  gave. 

Some  authors,  following  the  account  of  the  Nubian 
geographer,  have  representerl  the  inhabitants  of  the  Ca- 
naries as  gross  idolaters.  This  geographer  relates, 
"that  in  each  of  the  Fortunate  islands  is  to  be  seen  a  pil- 
lar raised  of  stone,  of  an  hundred  cubits  Icngtii,  each  pillar 
supporting  a  brazen  image,  with  its  hand  lifted  up  and 
pointing  backwards."  Pyramids  of  this  description, 
though  without  the  image,  were  found  in  the  island  of 
Palma;  and  in  one  district,  there  is  a  long  narrow  rock 
upwards  of  an  hundred  fathoms  high,  where  the  natives 
used  to  worship  their  god  Idafe,  whose  name  the  rock 
itself  still  retains.  It  would  appear,  however,  that  the 
religion  of  many  of  these  islands  was  pure  theism.  They 
adored  only  one  god,  whom  they  denominated  by  various 
titles,  as  the  Great,*  the  Sublime,t  the  Possessor  of  the 
World,!  the  Sustaincr  of  Heaven  and  Earth  ;§  and  the 
only  worship  which  they  offei'ed,  was  the  lifting  up  of 
their  hand  towards  heaven  in  silent  adoration.  In  Grand 
Canary  and  Lancerota  they  had  houses  of  worship,  but 
no  images,  or  ariy  representation  of  the  Deity  ;  and  their 
sacrifices  consisted  in  the  pouring  out  offerings  of  goats' 
milk.  The  Canarians  had  also  several  convents,  inha- 
bited by  religious  women  called  Magadas,  which  were 
held  sacred;  and  ail  criminals  who  lied  thither,  were 
protected  from  the  officers  of  justice.  In  Ferro,  how- 
ever, they  had  two  deities ;  one  of  them  male,  named 
Eraoranzan,  who  was  worshipped  by  the  men  ;  the  other 
female,  called  Moneyba,  worshipped  by  the  women.  In 
seasons  of  great  distress,  occasioned  by  a  long  drought, 
or  any  other  public  calamity,  it  was  an  universal  custom 
in  these  islands  for  the  natives  to  assemble  in  certain 
places,  set  apart  for  the  purpose,  with  their  children 
and  flocks,  and,  sitting  in  a  circle  on  the  ground,  began 
to  lament  and  make  a  mournful  noise,  their  flocks  bleet- 
ing  also  for  want  of  food  ;  for  both  men  and  beasts,  on 
these  occasions,  were  debarred  all  kind  of  sustenance. 
These  fasts  sometimes  lasted  three  days  and  three  nights. 
The  wealth  of  these  islanders  consisted  chiefly  in  their 
flocks  and  herds.  Agriculture  was  little  known  among 
them  ;  and  practised  only  in  its  rudest  form.  They  broke 
the  ground  with  a  wooden  hoe,  which  had  sometimes  a 
goat's  horn  fixed  to  the  end  of  it,  and  then  threw  in  the 
seed.  Barley  was  their  principal  grain;  but  they  had 
also  wheat,  beans,  and  peas  or  vetches.  In  harvest,  they 
reaped  only  the  ears,  which  they  threshed  with  sticks, 
or  beat  out  with  their  feet,  and  then  winnowed  the  coi-n 
with  their  hands.  Their  only  fruits  were  vicacorrat,  mo- 
canes,  and  wild  dates. 

Various  opinions  have  been  entertained  concerning  the 
first  inhabitants  of  the  Canary  islands  ;  but  the  most  pro- 
bable account  is,  that  they  were  originally  Lybians,  who, 
upon  the  conquest  of  Barbary  by  the  Arabs,  fled  thither, 
to  avoid  falling  into  tiie  hands  of  their  victorious  ene- 
mies. The  truth  of  this  Mr  Glas  has  attempted  to  prove, 
by  a  comparison  between  the  language  of  South  Barbary 
and  that  of  the  natives  of  the  Canaries.  The  languages 
of  all  the  islands,  except  Teneriffe,  though  different,  had 
some  affinity  to  each  other,  and  were  evidently  branches 
of  one  original  language;  and  their  resemblance  to  the 
Shillha,  and  other  dialects  of  the  Lybian  toiigue,  is  a 
strong  presumption,  that  they  derived  their  origin  from 
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the  same  stock.  The  probability  is  also  considerably- 
strengthened  by  the  similitude  of  customs.  The  princi- 
pal dish  of  the  Lybians,  called  couscoussou,  was  much 
the  same  with  the  goffio  of  the  Canarians.  They  both 
poured  hot  butter  into  their  wounds  ;  and  they  both  fat- 
tened their  daughters  with  milk  before  they  gave  them 
in  marriage.  The  language  of  Teneriflfe,  however,  was 
perfectly  different  from  that  of  the  other  islands  ;  and, 
according  to  Mr  Glas,  it  seemed  to  have  some  resem- 
blance to  the  Peruvian,  or  some  other  of  the  American 
tongues. 

Since  the  conquest  of  these  islands,  the  language  and 
.ustoms  of  their  inhabitants  have  been  almost  entirely 
lost  in  those  of  their  conquerors.  The  natives  have  been 
so  incorporated  with  the  Spaniards  and  other  Europeans, 
that  they  have  become  one  people.  They  all  use  the 
Castilian  language ;  and,  in  their  dress,  manners,  and 
appearance,  resemble  their  fellow  subjects  in  the  penin- 
sula. Their  complexions,  however,  are  rather  more 
swarthy ;  but  they  have  good  features,  and  fine  large 
sparkling  black  eyes,  which  give  a  vivacity  and  dazzling 
lustre  to  the  countenance.  The  higher  classes  are  in 
general  poor,  yet  extremely  polite  and  well  bred.  They 
boast  much  of  their  birth,  and  claim  their  descent  from 
some  of  the  best  families  of  Spain.  The  peasantry  have 
also  a  considerable  share  of  good  manners  ;  but  still  re- 
tain their  aversion  to  certain  professions,  as  butchers, 
tailors,  millers,  and  porters.  The  poorest  fisherman 
would  think  himself  degraded,  by  exercising  any  of  these 
employments,  and  would  even  refuse  to  sit  at  the  same 
table  with  any  one  belonging  to  these  trades.  People  of 
all  ranks  are  rather  of  a  romantic  disposition,  particularly 
in  love  affairs.  All  intercourse  between  the  sexes  are 
restrained  within  the  strictest  bounds  of  decency  and  de- 
corum ;  and  what  even  English  women  would  consider 
as  innocent  freedoms,  no  virtuous  woman  in  the  Cana- 
ries would  bear.  Love-engagements  arc  declared  bind- 
ing by  law ;  and  if  a  woman  can  prove,  that  a  man  has 
in  the  least  instance  endeavoured  to  win  her  affections, 
she  can  oblige  him  to  marry  her.  It  must  be  allowed, 
however,  that  unhappy  marriages  are  more  common 
here,  than  in  those  countries  where  innocent  freedoms 
subsist  between  the  sexes  previous  to  their  union,  and 
where  the  lover  has  an  opportunity  of  perceiving  that  his 
mistress  is  mortal,  and  partakes  of  human  frailty.  The 
diversions  among  the  vulgar  are,  wrestling,  cards,  quoits, 
and  throwing  a  ball  through  a  ring;  also,  music  and 
dancing,  of  which  they  are  very  fond.  Each  of  the  islands, 
and  even  every  town  and  village,  has  some  particular 
saint  for  its  patron,  whose  day  is  celebrated  as  a  festival, 
by  a  particular  service  in  the  church,  and  by  a  fair  and 
rejoicings  iii  the  evenings.  Every  family  of  eminence, 
also,  has  its  saint  or  patron,  to  whose  honour  an  annual 
festival  is  held  at  great  expense  ;  and  on  such  occasions, 
the  gentry  vie  witli  one  another  in  costly  entertainments 
and  splendour.  All  the  inhabitants  of  these  islands  are 
rigid  Catholics,  and  it  is  impossible  for  a  person  of  a  dif- 
ferent persuasion  to  live  among  them.  There  is  a  house 
in  every  island  belonging  to  the  Inquisition,  with  its  pro- 
per officers,  whose  duty  it  is  to  prevent  all  appearance 
of  heresy  or  disrespect  to  the  clergy.  The  bishop  of 
the  Canaries  resides  in  the  city  of  Palmas,  in  Grand  Ca- 
nary. Ho  is  a  suffragan  to  the  archbishop  of  Seville  in 
Spain,  and  is  treated  with  all  llic  respect  and  homage  due 
to  a  sovereign  prince.  The  superiors  of  the  difl'erent 
orders  of  friars  and  nuns  live  in  the  city  of  Laguna,  in 
Teneriffc,  and  arc  accountable  only  to  generals  of  their 


respective  orders.  The  civil  government  Is  vested  in 
the  royal  audience  of  Grand  Canary,  which  is  composed 
of  three  judges,  a  regent,  and  fiscal,  who  are  generally 
natives  of  Spain,  and  always  appointed  by  the  king.  Of 
this  tribunal,  the  governor-general  is  president,  though 
his  usual  residence  is  at  TenerifTe.  From  the  sentence 
of  this  court  there  is  no  appeal,  except  in  cases  of  pro- 
perty, when  appeals  must  be  carried  to  Spain.  The 
other  magistrates  in  these  islands  are  the  corregidor,  the 
tiniente,  the  alcalde  major,  and  the  alcalde.  The  corre- 
gidor is  appointed  by  the  king,  and  holds  his  office  for 
five  years;  the  others  are  nominated  by  the  royal  audi- 
ence. The  office  of  alcalde  nearly  resembles  that  of  a 
justice  of  peace  in  England,  and  every  town  or  village 
of  any  consequence  has  one. 

From  the  appearance  of  the  different  strata  which  com- 
pose these  islands,  we  may  reasonably  conclude,  that 
they  are  of  volcanic  origin.  A  very  great  proportion  of 
their  surface  is  also  covered  with  calcined  rock,  pumice 
stones,  and  black  dust  and  ashes,  which  are  evidently  the 
remains  of  several  successive  eruptions.  The  craters 
of  several  volcanoes  are  still  discernable  in  many  of  the 
islands ;  and  also  the  channels  made  by  the  lava  which 
flowed  from  them.  The  climate,  however,  is  delightful, 
and  exceedingly  salubrious. 

The  rainy  season  continues  here  from  the  beginning  of 
December  until  March,  which  they  call  wmter,  though 
it  very  seldom  freezes  ;  and  snow  is  only  to  be  seen  on 
the  tops  of  the  mountains.  During  the  summer,  the  sky 
is  always  serene,  and  the  heat  is  very  intense,  particu- 
larly during  the  months  of  July,  August,  and  September. 
The  climate,  however,  in  these  islands  is  far  from  being 
uniform;  for  while  in  the  cities  upon  the  coast  the  air  is 
hot,  dry,  and  calm,  the  inhabitants  of  the  mountainous 
districts  experience  fogs,  wind,  and  even  rain.  From 
the  centre  of  many  of  these  islands  being  exceeding 
high,  and  full  of  lofty  mountains,  which  tower  so  far 
above  the  clouds  as  to  intercept  the  current  of  the  winds, 
a  calm  generally  prevails  on  the  lea-side  of  the  island,  or 
a  gentle  breeze  from  the  opposite  quarter.  These  calms, 
or  eddy  winds,  ai-e  extremely  dangerous  to  small  vessels 
approaching  the  islands ;  for,  at  the  extremity  of  the 
smooth  water,  the  waves  break  in  all  directions ;  and 
when  a  ship  comes  among  them,  she  is  shaken  and  beat- 
en on  all  sides  in  such  a  manner,  that  it  is  almost  impossi- 
ble to  withstand  it.  The  calms  on  the  leeward  of  Grand 
Canary  extend  20  or  25  leagues  into  the  ocean ;  those  of 
Teneriffe  15  ;  of  Gomera  10  ;  and  of  Palma  30. 

The  soil  of  these  islands  is  very  fertile,  and  produces 
all  kinds  of  grain,  fruits,  and  pulse,  in  great  abundance ; 
but  the  method  of  cultivation  which  is  practised  by  the 
inhabitants  tends  very  little  to  its  improvement.  The 
lands  are  here  let,  not  for  money,  but  for  the  half  of  the 
produce.  The  proprietor  furnishes  the  seed,  and  other 
articles  of  the  first  necessity,  also  the  cattle,  which  in- 
deed belong  to  him,  and  which  he  can  take  back  at  the 
expiry  of  the  lease.  For  these,  he  receives  the  half  of  the 
crop  during  the  term  of  agreement,  besides  a/aneffa  of 
wheat  for  every  head  of  cattle.  The  peasants  often  rent 
the  cattle  without  the  land,  merely  to  sliare  tiie  half  of 
their  incicase.  In  these  agreements  the  husbandman  has 
no  inducement  to  exertion.  A  moderate  crop  is  all  that 
he  expects  or  desires  ;  for  a  plentiful  harvest  can  be  of 
very  little  value  to  him,  wlio  is  prevented,  by  the  prohi- 
bitory measures  of  his  government,  from  converting  the 
overplus  into  wealth,  or  exchanging  it  for  foreign  com- 
modities. The  necessaries  of  life  arc  all  that  he  requires ; 
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and  his  labour  is  conrmccl  to  the  production  of  these  alone. 
Thus  rendered  indolent  and  improvident,  he  is  never  pre- 
pared against  a  season  of  scarcity  ;  and  is  soinelinies  re- 
<luced,  like  his  savage  ancestors,  to  feed  upon  hiead  made 
from  fern  roots.  It  is,  however,  a  fact,  the  truth  of 
which  is  established  by  experience,  that  a  scari;ily  of 
provisions  in  any  country  arises  nut  so  much  from  the 
sterility  of  the  soil,  as  from  the  measures  of  j^ovcnniient ; 
and  it  need  scarcely  be  remarked,  that  famine  is  more 
frequent  in  some  of  the  rich  and  fertile  districts  of  the 
south,  where  the  e.\ertions  of  industry  arc  paralised  by 
arbitrary  regulations,  than  in  many  ccAUUrics  which  pos- 
sess an  un(;rateful  soil,  but  which  are  ruled  l)y  a  wiser 
and  more  liberal  policy.  Sufjar  was  formerly  made  here 
in  great  abundance  ;  and  twelve  sugar  mills  were  em- 
ployed in  the  manufacture  of  this  article  in  Grand  Canary 
alone.  It  has  of  late,  however,  very  much  fallen  ofl'; 
and  the  cotton  plantations  have  also  been  greatly  ne- 
glected. Besides  these,  olives,  mulberries,  and  tobacco, 
might  be  cidtivated  here  with  great  success.  'I'hese 
islands  produce  plenty  of  honey,  wax,  and  a  kind  of  black 
gum  or  pitcli  called  bray.  All  the  islands  furnish  excel- 
lent wine,  hut  the  preference  is  in  general  given  to  those 
of  Palma  and  Tenerifle.  In  good  seasons,  Tcnerifle 
alone  pi'oduccs  above  30,000  pipes,  a  third  of  which  is 
Malmsey  or  Canary  sack,  which  sells  from  50  to  60  pias- 
ires  a  pipe.  I'lie  rest  is  a  dry  hard  wine,  which  sells 
lor  about  halfthat  price.  When  two  or  three  years  old, 
it  can  scarcely  be  distinguished  from  Madeira;  but  when 
allowed  to  stand  for  four  years,  it  turns  mellow  and  sweet, 
and  resembles  greatly  the  wine  of  Malaga  in  Spain.  The 
cattle  of  the  Canaries  are,  horses,  oxen,  goats,  sheep, 
roebucks,  and  wild  asses.  They  abound  with  several 
kinds  of  game,  and  poultry,  also  with  singing  birds,  par- 
ticularly the  Canary  bird,  so  well  known  ilu'oughout  Eu- 
rope ;  and  their  shores  are  well  stocked  with  fish,  espe- 
cially sturgeons  and  mackarel,  which  are  a  great  source 
of  nourishment  to  the  poor  inhabitants. 

Teneriffc  is  the  great  centre  of  European  commerce  in 
tliesc  islands.  Some  ships  go  to  Grand  Canary  and 
Palma,  but  their  niunbcr  is  very  inconsiderable  ;  and  tiiis 
bnmch  of  trade  is  rliicfly  in  the  hands  of  the  English. 
The  principal  exports  to  Europe  and  the  British  colonics 
in  America,  are  wines,  brandy,  fruits,  orchilla-weed,  and 
commodities  which  they  receive  from  the  Spanish  West 
Indies.  Eron\  the  British  islands  they  receive  various 
kinds  of  v.ooUen  cloths,  hats,  stockings,  hardware,  S<c. 
also  wheat,  when  there  is  a  scarcity  in  the  island,  and  beef, 
pork,  butter,  candks,  and  salt  herring  ;  from  the  north  of 
Europe,  linens,  cordage,  gim-powder,  bar  iron,  &c.  ; 
from  the  Mediterranean,  cottons,  silks,  velvets,  salt,  oil, 
bass  cordage,  and  innumerable  small  articles,  either  for 
home  consumption,  or  for  exportation  to  the  Spanish 
West  Indies ;  from  North  America,  deal  boards,  pipe 
staves,  bacatlao  or  dried  cod,  hams,  bees-wax,  rice,  £tc. 
All  these  goods,  imported  into  the  Canaries,  or  exported 
from  them,  jjay  a  duty  of  7  per  cent,  on  the  rated  value. 
The  comnuree  which  these  islands  cany  on  with  the 
Spanisli  settlements  in  the  West  Indies,  is  under  particu- 
lar regulations  and  restrictions.  No  foreign  bottoms  are 
permitted  to  be  employed  in  this  trade,  nor  are  vessels 
allowed  to  be  fitted  out  from  any  of  the  islands  cxce])t 
Grand  Canary,  TeneriCTe,  and  Palma.  Tiiis  trade  is  con- 
fined to  their  own  produce,  of  v\iiich  they  annually  export 
nearly  looo  tons  ;  but  they  also  find  opportunities  of 
smuggling  into  the  country  immense  quantities  of  Euro- 
pean commodities.     Besides  this  foreign  commerce,  the 
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(>anaries  carry  on  a  considerable  trade  witli  each  other, 
'i'lie  island  of  TenerifTe  is  llic  principal  staple  of  all  West 
India  and  Euroi)ean  commodities,  which  it  distributes 
among  the.  other  i:dands  ;  and  receives  in  exchange, 
from  Graiid  Canary  ])rovisions  of  all  sorts,  coarse  wool- 
len blankets,  raw  and  wrouglit  silk, (lags,  filtering  stones, 
and  some  salt,  &cc. ;  from  Palma,  almonds,  sugar,  sweet- 
meats, boards,  pitch,  and  raw  silk  ;  from  Gomera  and 
Ferro,  raw  silk,  brandy,  and  cattle ;  from  Lancercta  and 
Forte  Ventura,  a  great  f|uantity  of  corn,  cattle,  and  fowls, 
also  some  salt  and  dried  fish ;  and  from  all  of  them  or- 
chilla  weed. 

The  principal  manufactures  of  these  islands  arc,  tafTe- 
lies,  coarse  linens,  gaiize,  <|uilts,  knit  silk  hose,  and  silk 
garters  ;  and  in  order  to  cncotn-age  their  silk  manufac- 
ture, the  exportation  of  ravif  silk  is  strictly  prohibited. 
Coarse  woollen  cloths,  and  white  blankets,  aic  al.so  ma- 
nufactured in  many  of  the  islands  from  the  produce  of 
their  own  sheep.  In  all  the  villages,  the  women  oidy  are 
employed  in  weav  ing,  or  as  tailors,  and  it  is  only  in  large 
towns  that  the  men  exercise  those  tnulcs.  The  jidiabi- 
tants  of  the  Canaries  employ  a  considerable  number  of 
vessels  in  the  fishery  on  the  coast  of  Barbary,  which,  if 
])roperly  encouraged  by  the  Spaniards,  might  be  render- 
ed a  source  of  great  convenience  and  profit  to  those 
islands.  But  the  trade  is  clogged  with  foolish  and  un- 
reasonable duties ;  and  the  price  is  impolitically  regulat- 
ed by  the  magistrates.  This  fishery  extends  along  the 
coast  about  si.x  hundred  miles,  from  Cape  Blanco  on  the 
south,  to  the  southern  extremity  of  Mount  Atlas  on  the 
north.  The  vessels  employed  in  this  trade  are  from  fif- 
teen to  fifty  tons  burthen,  the  smallest  carrying  fifteen 
men,  and  the  largest  thirty  ;  and  the  general  place  of 
rendezvous  is  at  Porto  de  Luz,  in  the  island  of  Grand 
Canary.  They  make  from  eight  to  ten  voyages  in  the 
year.  The  bulk  of  their  ear'goes  consist  of  soma* 
or  bream ;  but  they  also  catch  a  great  quantity  of  tas- 
sarte,  cod,  anhoua,  carbino,  and  other  kinds  of  fish. 
The  tassarte  tastes  like  a  very  large  and  fat  mackerel, 
and  when  dried  cannot  be  distinguished  from  dried  sal- 
mon ;  and  the  cod  that  is  caught  on  this  coast  are  consi- 
dered as  preferable  to  those  of  Newfoundland.  "  Although 
this  fishery,"  says  Mr  Glas,  "  is  capable  of  the  greatest 
improvement,  yet  tlie  English  have  no  reason  to  be  ap- 
prehensive of  the  Spaniards  ever  being  able  to  bring  it 
to  any  degree  of  perfection,  so  as  to  rival  them  in  the 
Spanish  or  Italian  markets :  the  power  of  the  clergy  in 
Spain  is  abetter  security  to  the  English  against  such  an 
event,  than  if  a  fleet  of  a  hundred  sail  of  the  line  were 
stationed  on  the  coast  of  Barbarv,  to  obstruct  the  Spanish 
fishery." 

The  situation  of  the  Canary  islands,  the  salubrity  of 
their  climate,  the  fertility  of  the  soil,  and  the  quality  of 
their  productions,  all  conspire  to  render  them  il-.e  most 
valuable  of  the  Spanish  colonies;  and  even  preferable  to 
those  boasted  possessions  of  America,  which  fill  their 
galleons  with  treasure.  If  tliey  were  hihabited  by  an  ac- 
tive and  industrious  people,  and  placed  under  a  govern- 
ment where  agriculture  and  commerce  were  encouraged 
and  protected,  they  would  soon  rise  to  deserve  the  distin- 
guished appellation  of  the  Fortunate  Tiles.  According  to 
M.  Humboldt,  the  population  of  these  islands  is  estimat- 
ed at  180,000  persons,  and  their  revenue  at  240,000  pias- 
tres ;  but  the  expcnces  of  their  administration  arc  such, 
that  they  require  an  annual  remittance  from  Spain.  Sec 
Histoire  de  la  firemiere  de  couvertc,  ct  conguete  des  Cava- 
ries,  par  F.  Pierre  Bouthier  Rcligieus  dc  S.  Fran9ois,  et 
L  1 
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Jean  le  Verrier  Prestre,  Paris  1630,  8vo. ;  Glas's  Dcs- 
crifition  of  the  Canary  Islands;  Viera's  History  of  t/ie 
Canaries  ;  Boiy  de  St  Viiiceiit  Essai  sur  tes  lies  For- 
tunees  ;  and  Memoires  de  L'Institut  National  a  Paris, 
torn.  i.  p.  250.     (/z) 

CANARY,  Grand,  one  of  the  Canary  islands,  which 
gives  the  general  appellation  to  the  groupe,  lies  between 
the  islands  of  Teneriffe  and  Forte  Ventura,  and  about  100 
miles  north-west  from  Cape  Bojador  on  the  African 
coast.  It  received  the  epithet  of  Grand  from  John  de 
Betancour,  not  on  account  of  its  size,  but  because  of  the 
strength,  courage,  and  number  of  its  irihabitants,  who 
baffled  all  his  attempts  to  subdue  them.  But  from 
whence  it  derived  the  name  of  Canary  has  never  yet  been 
determined.  According  to  Pliny,  it  was  on  account  of 
its  abounding  with  dogs  of  a  very  large  size,  two  of 
which  were  presented  to  Juba,  king  of  Mauritania.  But 
if  such  animals  ever  did  exist  in  this  island,  they  were 
completely  extinct  when  it  was  first  visited  by  Euro- 
pe;ms.  Some  modern  authors  derive  it  from  a  species  of 
fruit  very  abundant  here,  called  by  the  Latins,  uva  cani- 
na,  dog  grapes  ;  or  from  a  herb  named  canaria,  which 
dogs  eat  in  the  spring  to  cause  them  to  vomit.  Others 
suppose,  and  with  more  reason,  that  it  received  its  name 
from  its  first  inhabitants,  who  were  probably  a  tribe  of 
Africans,  as  Pliny  mentions  a  people  called  Canarii,  who 
dwelt  beyond  Mount  Atlas,  a  part  of  Africa  which  lies 
adjacent  to  the  Canary  islands.  But  however  that  may 
be,  it  is  rather  strange,  that  we  have  neverbeen  informed 
under  what  name  it  went  among  the  natives. 

At  a  distance,  this  island  has  the  appearance  of  a  sin- 
gle mountain  rising  gradually  from  the  circumference  to 
the  centre.  It  is  about  fourteen  leagues  in  length,  nine 
in  breadth,  and  thirty-five  in  circumference.  Though 
Grand  Canary  is  high  and  mountainous,  yet  near  the  sea 
coast  there  are  many  plains,  and  more  level  ground  than 
in  any  of  the  neighbouring  islands.  On  the  north-east 
end  is  a  small  peninsula  about  two  leagues  in  circum- 
ference, which  is  joined  to  the  main  land  by  a  narrow 
isthmus  two  miles  long,  and  about  a  quarter  broad.  On 
the  south  side  of  this  isthmus  is  a  spacious  bay  called 
Porto  de  Luz,  which  is  a  capital  road  for  shipping  of  any 
burthen,  and  where  the  water  at  the  landing  place  is  ge- 
nerally so  smooth,  that  a  boat  may  lie  broadside  to  the 
shore  without  danger.  About  a  league  to  the  west  is  the 
city  of  Palmas,  the  capital,  and  residence  of  the  royal 
audience  or  sovereign  council  of  the  Canaries.  It  is  a 
place  of  no  strength,  but  of  considerable  extent,  and  con- 
tains several  fine  buildings,  particularly  the  cathedral  of 
St  Anne.  The  houses,  though  orily  one  story  high,  are 
in  general  elegantly  built  and  Hat  at  the  top.  It  has  four 
convents  ;  and  its  population  is  estimated  at  about  12,000. 
The  other  ports  are  Gando  and  Gaetc,  and,  excepting  at 
these  places,  the  whole  coast  is  inaccessible  to  boats  or 
vessels,  on  account  of  the  high  surf  which  is  continually 
breaking  upon  it.  Its  other  towns  arc  Gaidar,  Tclde, 
Tirachana,  and  Luz. 

This  island  possesses  one  of  the  finest  climates  in  the 
world.  The  heavens  are  seldom  overcast,  but  arc  almost 
continually  serene,  and  iree  from  storms  anil  thunder. 
No  where  in  the  same  latitude  are  the  heats  of  summer  so 
temperate,  and  no  where  do  tlie  natives  enjoy  such  health 
and  longevity.  The  only  disagreeable  weather  wliich 
they  experience,  is  when  they  are  visited  Ijy  a  south-east 
wind  from  the  great  desert  of  Africa.  It  is  hot,  dry,  and 
stilling,  and  does  great  damage  to  the  fruits  of  the  eartli 
by  its  pernicious  quality,  and  is  generally  attended  with 


immense  clouds  of  locusts,  which  devour  every  green 
herb  upon  which  they  alight.  This  wind,  however,  blows 
very  rarely,  and  never  lasts  long. 

The  soil  of  this  island,  though  light  and  sandy,  is  cov- 
ered with  a  rich  mould,  and  yields  two  harvests  in  the 
year.  It  is  well  watered,  and  suited  for  every  species  of 
agriculture,  and  is  very  productive  in  all  kinds  of  trees, 
fruits,  and  herbs.  The  pine,  palm,wild  olive,  laurel,  poplar, 
elder,  bressos, drage  tree,  terra  nuepa  or  lignum  Rhodiun:, 
aloe,  Indian  fig,  tubayba,  euphorbium,  tarrahala,  and  ma- 
ny otliers,  grow  spontaneously  and  without  cultivation. 
It  also  abounds  with  almonds,  walnuts,  chesimts,  apples, 
pears,  peaches,  apricots,  cherries,  plums,  mulberries, 
figs,  bananas,  dates,  oranges,  lemons,  citrons,  limes, 
pomegranates,  and  all  the  American  and  European  fruits, 
except  the  anana,  or  pine-apple,  which  is  not  to  be  found 
in  any  of  the  Canaries.  The  fertile  districts  of  this  island, 
however,  bear  no  proportion  to  tlie  stony,  rocky,  and  bar- 
ren ground,  widch  covers  almost  six-sevenths  of  its  sur- 
face. Yet  they  have  plenty  of  excellent  wheat,  barley, 
and  maize,  melons  of  different  sorts,  potatoes,  yams,  pom- 
pions,  the  best  onions  in  the  world,  and  many  other  kinds 
of  roots  all  good  of  their  kind ;  and  the  husbandman  is 
amply  repaid  for  the  labour  of  cultivation.  But  t!ie  spirit 
of  industry  is  completely  checked  by  the  imprudent  con- 
duct of  the  government,  which  prohibits  the  exportation 
of  provisions  in  a  plentiful  season,  and  fixes  a  price  upon 
them  in  the  island.  JNIany  lands  are,  on  this  account,  al- 
lowed t»  lie  waste,  which,  had  the  inhabitants  more  liber- 
ty and  security  for  their  property,  would,  by  a  little  la- 
bour and  expence,  be  soon  rendered  abundantly  fruitful, 
as  they  have  the  utmost  facility  of  watering  them,  by 
turning  the  course  of  the  m.any  ri\ulcts  with  which  the 
island  abounds.  "  The  most  fertile  part  of  Canary,"  says 
INIr  Glas,  "  is  the  mountain  of  Doramas,  situated  about 
two  leagues  from  the  city  of  Palmas.  It  is  shaded  by 
groves  of  dift'erent  kinds  of  fragrant  trees,  whose  lofty 
boughs  are  so  tliickly  interwoven  as  to  exclude  the  rays 
of  the  sun.  The  rills  that  water  those  shady  groves,  the 
whisperhig  of  the  breeze  among  the  trees,  and  the  melo- 
dy of  the  Canary  birds,  form  a  most  delightful  concert. 
When  a  person  is  in  one  of  these  enchanting  solitudes, 
he  cannot  fail  of  calling  to  remembrance,  tlie  fine  things 
the  ancients  have  written  of  the  Fortiniate  Islands." 

The  sugar  plantations,  which  were  formerly  numerous 
and  extensive  in  this  island,  and  which  employed  four- 
teen large  manufactories,  have  now,  in  a  great  measure, 
given  place  to  the  cultivation  of  the  vuie.  The  vines 
and  brandies  of  Grand  Canary  have  always  been  in  great 
demarid  in  the  Spanish  West  Indies,  and  the  inhabitants 
find  it  more  profitable  to  exchange  these  for  sugar  than 
to  raise  it  in  their  own  country.  The  wine  of  Grand 
Canary,  however,  though  good,  has  not  such  a  body  as 
that  of  Teneriffe,  and  is  consequently  not  so  fit  for  ex- 
portation. The  animals  of  Grand  Canaiy  arc  camels, 
horses,  asses,  mules,  bullocks,  a  few  sheep,  kc.  also  tur- 
keys, geese,  fowls,  ducks,  partridges,  and  Canary  birds. 
Popidation  40,000.  Sec  C.vnaky  Isles,  and  tiie  refer- 
ences subjoined  to  that  article.     (/;) 

CANCER.     Sec  SunoEnv. 

CANCER.     Sec  Cuustacea. 

CANCER,  or  the  Chad,  in  astronomy,  is  the  name  of 
one  of  the  twelve  signs  of  tlie  zodiac.  The  i)articular 
arrangement  of  the  stars  in  this  constellation  is  supposed 
by  some  to  have  been  the  origin  of  the  name,  front  their 
fancied  resemblance  to  a  crab ;  while  others  ascribe  it  to 
the  analogy  between  the  retrograde  motion  of  this  animal. 
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nnd  the  motion  of  tlic  sun  which  begins  to  recede  from 
the  earth  whrii  it  ciiicrs  the:  sijjn  Cancer.  In  PtoU'my's 
cntaloc;ui:  this  coiislclhition  contains  29  stars,  in  Tycho's 
J5,  in  JJayt-r's  ami  Hcvclius's  29,  in  Klamstcad's  83,  and 
in  the  catalo)^iie  \vhicli  we  have  given  in  the  article  As- 
THONOMV,  it  '".ontains  87  stars,     (w) 

CAjNUAHAH,  or  Kandakak,  tlie  capital  of  a  country 
of  Asia  of  the  same  name,  situated  Intwcen  Persia  and 
Ilindostan,  and  supposed  to  be  a  [larl  of  the  Parofiamhns 
of  the  ancients.  The  city  of  Candahar,  which  is  both 
populous  and  flourishing,  is  built  of  a  square  foi'm,  and 
is  lompi'chended  within  an  ordinary  fortihcation  of  alioul 
three  miles  in  circumference,  l-'rom  its  favourable  situa- 
tion on  the  great  road  which  connects  India  with  Persia 
and  Tartary,  this  city  has  long  been  a  distinguished  mart 
of  trade.  Many  Hindoo  families,  principally  of  the 
Moultan  and  the  iiajepoot  districts,  have  established 
themselves  here.  ]5y  their  industry  and  mercantile 
knowledge,  they  have  greatly  increased  the  trade  and 
opulence  of  Candahar  ;  and  the  extensive  range  of  shops 
which  they  occupy,  and  tlic  ease  and  contentment  ex- 
pressed in  their  deportment,  is  a  sullicient  testimony  of 
the  liberty  and  protection  which  they  enjoy.  This  city 
is  likewise  Irequenled  by  the  Turcoman  merchants  of 
Bucliaria  and  Samarkand,  who  carry  away  into  their  own 
country  a  great  C|uantity  of  the  indigo  with  which  Can- 
dahar is  annually  supplied  from  the  various  parts  of  up- 
per India.  Provisions  are  here  much  cheaper  than  in 
most  places  on  the  west  side  of  the  Indus,  and  the  supply 
is  also  more  abundant.  Candahar  stands  in  an  extensive 
plain,  intersected  with  numerous  streams,  and  covered 
with  fruit  gardens  and  cultivated  ground,  which  produces 
grapes  and  melons  of  the  finest  flavour.  This  plain  is 
interspersed  witii  hills  near  the  site  of  tiie  old  fortress, 
but  they  are  moderately  high,  and  do  not  form  a  barrier 
of  difHcult  access.  This  fortress,  wliich  is  about  two  or 
three  miles  nortii  of  Candahar,  stands  on  the  summit  of 
a  rocky  hill  of  moderate  height,  but  abrupt  elevation. 
It  was  destroyed  by  Nadir  Shall,  who  founded  a  new  city 
called  Nadirabad.  This  city  was  completed  by  AInned, 
who  gave  it  the  name  of  New  Candaliar,  and  intended  it 
for  the  capital  of  Afglianistan.  The  road  is  here  carried 
ever  a  stony  ascent  of  easy  access,  and  is  sheltered  on 
each  side  with  scattered  hills  and  wide  intervals  of  level 
land.  On  the  road  from  Ghizni  to  Candahar,  ihc  ^'neral 
aspect  of  the  country  is  barren,  and  the  supjjly  of  wood 
and  water  is  scanty.  From  this  scarcity  of  water,  the 
buildings  are  constructed,  as  in  Cabul,  of  bricks  burnt  in 
the  sun,  and  are  covered  in  with  a  flat  arched  roof  of  tlic 
same  materials.  The  climate  of  Candaliar  is  cor.sidera- 
bly  temperate,  and  neither  equals  the  heat  of  India,  nor 
the  cold  of  Ghizni. 

A  son  of  Timur  Shah  governs  this  city  and  a  tract 
of  the  adjacent  country,  wldch  is  said  to  bring  in  an 
annual  revenue  of  eigliteen  lacs  of  rupees.  East  Long. 
65°  33',  North  Lat.  33°.  See  Forster's  Journey  from 
Bengal  to  England,  vol.  ii.  Lett.  xiv.  p.  115;  and  De- 
couverte  de  I'Amfiire  dii  Candahar,  Paris  1730,  12 mo.  (o) 

CANDIA,  the  ancient  Crkte,  a  rich  and  extensive 
island  in  the  Mediterranean  Sea,  lies  between  23i  and 
~fi\  degrees  E.  Lor.g.,  and  forms  as  it  were  a  base 
to  the  Grecian  Archipelago.  Its  length  from  its  most 
western  coast  to  Cape  Samonium  on  the  east  is 
about  sixty  leagues  ;  and  it  is  nearly  fifteen  at  its  greatest 
breadth,  from  Cape  Sassoso  on  the  north  to  Cape  Matala 
on  the  south.  A  chain  of  mountains,  called  the  White 
Mountains,  or  the  mountains  of  Sphachia,  traverses  the 


greatest  part  of  the  island.  During  half  the  year  it  is 
covered  with  snow,  gieat  quantities  of  which  are  piled  up 
by  the  inhahitanls  in  deep  vales,  exjiosed  to  the  noitli, 
where  it  condenses  and  hardens,  and  is  then  used  for 
cooling  their  li(|uors  in  .summer.  From  these  mountains 
flow  inimberless  streams,  which,  during  winter,  arc  swell- 
ed into  torrents  by  the  rains,  and,  in  the  spring,  by  the 
melting  of  the  snow,  and  rushing  with  drea^lful  impetu- 
osity down  the  steep  declivities,  do  not  step  till  they  lose 
themselves  in  the  ocean.  Many  of  them,  however,  are 
comjiletely  diied  up  during  the  summer;  and  the  water 
with  whicii  the  iidiabitants  then  refresh  their  lands  is 
drawn  fiom  llic  springs  that  issue  fiom  the  bottom  of  the 
hills.  The  coast  of  Candia  is  indented  with  numerous 
harbours  and  roadsteads,  wliich  afl'ord  excellent  and  safe 
anchorages.  The  principal  of  these  are,  Grabusa  on  the 
west;  the  bay  of  Suda  on  the  north  ;  and  Paleo  Castro 
on  the  east.  On  the  soutli,  however,  there  are  few 
places  where  a  ship  can  ride  with  safety. 

This  island  enjoys  a  mo.st  delightful  climate,   equally 
removed  from  excessive  heat  and  violent  cold.     In  sum- 
mer, the  rays  of  the  sun  are  constantly  tempered  by  re- 
freshing winds  from  the  sea;  and  during  the  short  period 
of  winter,  which  begins  with  December,  and   ends  with 
January,  snow  never  falls  on  the  low  grounds,  nor  is  the 
temperature  ever  so  low  as  to  require  artificial  warmth. 
During  this  season  the  rains  are  frequent,  but  of  short 
duration  ;  and  though  the  sky  is  sometimes  obscured  with 
clouds,  and  the  north  wind   blows  violently,  yet  the  sun 
appears  almost  immediately   after   the  rain,  and  the  at- 
mosi.'herc  is  often  clear  and  serene.     Rain  never  falls  in 
sunmier,  either  in  Candia,  or  in  the  islands  of  the  jEgean 
Sea.     Vegetation  is  supported  by  the  copious  dews  which 
fall  during  the  night,  and  which  sufl"iciently  refresh  such 
plants  as  are  indigenous  to  the  climate  ;  but   all   others 
nmst  be  watered,  in  order  to  be  successfully  cultivated. 
Though  Candia  is  situated  under  the  35th  degree  of  lati- 
tude, yet,  in  the  course  of  a  year's  observations,  Mr  Sa- 
vary  found,  that  from  the  month  of  March  to  the  begin- 
ning of  November,  the  thermometer  never  varied  more 
than   from  twenty   to  twenty-seven   degrees  above  the 
freezing  point.     But  what  conduces  chiefly  to  the   salu- 
brity of  Candia,  is  the  complete  absence  of  those  noxious 
vapours  which  rise  from  marshy  grounds,  and  the  abun- 
dance of  salutary  plants.     The  waters  never  stand  here 
in  a  state  of  stagnation  ;  and   scarcely  is  a  morass  to  be 
found  in  the  island.     "The  mountains  and   hills,"   says 
M.  Savary, "  are  overspread  with  various  kinds  of  thyme, 
and  with  a  multitude  of  odoriferous  and  balsamic  plants. 
The  rivulets  which  flow^  down  the  valiies  are  overhung 
with  myrtles  and  laurel  roses.    Clumps  of  orange,  citron, 
and  almond  trees  are  plentifully  scattered  over  the  fields. 
Tiie  gardens  are  adorned  with  tufts  of  Arabian  jasmine. 
In  spring,  they  are  bcstrew^cd  with  beds  of  violets.    Some 
extensive  plains  are  arrayed  in  saffron.     The  cavities  of 
tlie  rocks,  are  fringed  with  sweet  smeliijjg  dittany.     In  a 
word,  from  the   hills,  the   vales,   and  the   plains,  on   all 
hands,  there  arise  clouds  of  exquisite   perfumes,  which 
embalm  the  air,  and  render  it   a   luxury  to  breathe  it." 
This  climate  has  been  famous  from   the   remotest   anti- 
quity;  and  Hippocrates,  the  father  of  physic,  considered 
it  the  best  restorer  of  health  to  his  debilitated   patients, 
wliom  he  sent  hither  to  breathe  an  atmosphere  impreg- 
nated with  such  delightful  emanations.     Under  Uiis  ge- 
nial sky  the  Turks  have  acquired  a  taller  stature,  a  more 
robust  make,  and  a  more  majestic  step,  than  their  coun- 
trymen on  the  continent;  and  it  has  been  matter  of  sur- 
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prise,  that  the  natives,  ivho  enjoy  the  same  blessings  of 
uature,  should  have  degenerated  both  in  form  and  beauty. 
But  the  cause  may  be  found  in  the  yoke  of  that  cruel 
slavery  with  which  they  are  oppressed,  and  which  has  a 
tendency  to  degrade  the  body  as  well  as  the  mind.  They 
drag  out  their  days  in  fear  and  anxiety,  and  are  sometimes 
hurried  by  despair  to  put  a  violent  end  to  their  existence. 
Their  countenances  are  disfigured  with  the  marks  of  ser- 
vility and  meanness  ;  and  the  high-spirited  Cretans,  once 
the  jealous  guardians  of  liberty  and  the  arts,  are  now  con- 
verted into  cowardly,  abject,  and  indolent  Candians. 

With  the  exception  of  the  leprosy,  diseases  in  this 
country  are  very  rare.  The  victims  of  tliis  loathsome 
disorder  are  driven  from  society,  and  prohibited  from  all 
communication  with  healthy  persons. — They  are  gene- 
rally confined  to  small  cottages  by  the  high-way,  vi'here 
they  live  upon  tlie  produce  of  a  little  garden,  and  the 
alms  of  passengers. 

The  salubrity  of  the  climate  is  equalled  by  the  fertility 
of  the  soil,  which  is  capable  of  producing,  in  the  richest 
profusion,  whatever  can  delight  the  senses,  or  gratify  the 
appetite.  Among  its  spontaneous  productions,  besides 
innumerable  fragrant  ilowers  and  shrubs  of  the  most 
brilliant  colours  and  dazzling  variety,  are  myrtles, 
oleanders,  walnuts,  figs,  pomegranates,  apricots,  almonds, 
lemons,  citrons,  oranges,  olives,  grapes,  melons,  and 
cucumbers.  The  grapes  grov/  here  to  a  very  large 
size,  and  afford  excellent  wine,  v/liich  still  preserves  its 
ancient  reputation,  though  it  is  not  made  in  such  quan- 
tities as  formerly  ; — the  inhabitants  of  many  of  the  dis- 
tricts preferring  to  carry  their  grapes  to  town,  or  to  dry 
them  for  trade.  Homer  praises  the  wine  of  Crete  as  the 
best  in  the  world  ;  and  Jupiter  di-ank  no  other  nectar  dur- 
ing his  stay  in  this  island.  AH  Candian  wines,  however, 
are  of  a  fiery  quality,  and  apt  to  fly  quickly  to  the  head, 
and  to  injure  the  nervous  system. 

At  the  foot  of  Mount  Ida,  and  on  the  hills  in  the 
vicinity  of  Canea,  grows  a  species  of  rock  rose,*  which 
yields  ladanum,  or,  according  to  the  ancient  Greeks, 
ledon,  a  resinous  substance  used  for  perfumes,  and  the 
preparation  of  certain  drugs.  It  is  gathered  from  the 
leaves  of  the  plant  in  the  hottest  time  of  the  year,  and 
during  the  greatest  heat  of  the  day.  Great  quantities 
of  it  are  consumed  in  the  East ;  and  it  is  a  considerable 
source  of  employment  and  profit  to  the  peasants  of 
Candia.  Forests  of  pines,  cedars,  and  firs,  crown  the 
summits,  and  cover  the  declivities  of  the  mountains  ;  and 
afford  an  inexhaustible  source  of  materials  for  ship- 
building. The  coasts  abound  with  fish.  The  plains  are 
well  stocked  with  plenty  of  game,  particularly  red  par- 
tridges and  golden  plovers  ;  and  the  groves  and  gardens 
arc  filled  .with  a  variety  of  singing  birds,  among  Avhich 
are  the  linnet,  the  nightingale,  the  petty -chap,  the  gold- 
finch, the  bull-finch,  the  lark,  and  the  thrush.  This  last 
mentioned  bird  is  taken  in  inmiense  quantities,  by  the 
peasants,  in  the  winter  season,  and  carried  to  market. 
But  the  most  melodious  and  valuable  is  the  solitary  black- 
bird.t  which  inhabits  the  summits  of  the  mountains,  and 
fills  tlic  desert  with  its  music.  It  is  called  by  the 
Greeks,  fietro'cockiso,  "  bird  of  the  rocks ;"  and  by  the 
Turks,  kajaboutbowl,  «  nightingale  of  the  rock."  It 
is  in  great  request  throughout  Turkey,  for  its  charming 
melody,  and  is  seldom  bought  for  less  than  a  hundred 
dollars. 

But  in  this  rich  and  delightful  country,  where  the 


soil  requires  very  little  labour  from  the  hand  of  the  im.s- 
bandman,  to  produce  in  profusion  the  necessaries,  and 
even  luxuries  of  life,  the  Candian  cannot,  or  dare  not, 
appreciate  the  blessuigs  and  advantages  which  nature 
has  so  liberally  scattered  around  him.  Oppressed  by 
his  tyrannical  masters — exposed  to  insult,  to  outrage, 
and  even  to  robbery,  from  every  janizary,  he  feels  no 
inclination  to  increase,  by  labour,  a  produce  which  he 
would  soon  have  tlie  mortification  of  seeing  pass  into 
the  hands  of  those  whom  he  has  so  much  reason  to  hate. 
Industry,  of  consequence,  is  almost  extinct  in  the  Greek 
villages  subject  to  the  Turkish  agas.  The  fields  which 
their  forefathers  cultivated  and  adorned,  when  under  the 
mild  government  of  the  Venetians,  are  now  running  to 
waste.  The  soil  is  washed  away  by  the  rains  ;  the  olive- 
tree  is  allowed  to  perish,  and  the  vine  to  disappear  ;  and 
this  unfortunate  and  degraded  people  do  not  think  of 
repairing  the  damages  which  time  has  already  occasion- 
ed, or  of  preventing  future  desolations.  It  is  only  the 
calls  of  hunger,  or  the  payment  of  their  taxes,  that  can 
incite  them  to  the  least  exertion ;  and  they  sow  their 
lands,  and  gather  their  olives,  with  the  cheerless  pros- 
pect, that  a  part  of  the  produce  must  be  devoted  to  their 
oppressors.  The  least  appearance  of  wealth,  or  even  of 
comfort,  will  immediately  draw  upon  them  new  exac- 
tions ;  and  they  are  compelled  carefully  to  conceal  what- 
ever is  not  absolutely  necessary  for  their  daily  subsis- 
tence. Their  very  clothes  must  have  the  appearance  of 
poverty  ;  and  when  those  are  renewed,  they  must  be  of 
the  coarsest  stuff,  and  plainest  colours,  otherwise  they 
would  run  the  risk  of  being  deprived  of  them  by  the 
Turks.  In  the  Turkish  villages,  agriculture  and  indus- 
try are  equally  neglected,  though  from  very  different 
causes.  Most  of  the  Turks  in  this  island  are  enrolled 
among  the  janizaries;  and  though  they  may  improve 
their  property,  without  the  dread  of  being  despoiled  of 
its  produce,  yet  they  prefer  rather  to  depend  upon  their 
pay,  and  the  extortions  which,  upon  every  opportunity, 
they  wring  from  the  industry  of  the  Greeks.  The  only 
spot  where  cultivation  is  practised  with  any  success,  is 
on  the  mountains  of  Sphachia,  which  are  inhabited  by  a 
hardy  race,  who,  though  oppressed  with  the  same  yoke 
as  their  brethren  in  the  plains,  have  still  preserved  the 
energy  of  independence.  Habituated  to  a  simple  and 
hidustiioua  life,  the  Sphachiot  is  a  shepherd,  a  farmer, 
and  an  artisan.  He  requires  no  foreign  supplies.  He 
manufactures  with  his  own  hands  the  utensils  and  im- 
plements which  he  employs,  and  subsists  upon  the  pro- 
duce of  his  land,  and  of  his  flocks,  enjoying,  without 
molestation,  the  fruits  of  his  labour.  This  people,  from 
the  first  subjugation  of  the  islands  by  the  Romans,  have 
disdained  to  mix  with  the  nations  that  have  successively 
occupied  their  country.  Bred  to  the  use  of  the  bow  from 
their  youth,  they  are  excellent  soldiers  ;  but  bearing  a 
mortal  hatred  to  theii'  present  masters,  several  of  them 
disgrace  their  courage  and  their  skill,  by  robbing  and 
murdering  such  Turkish  travellers  as  they  can  waylay 
upon  their  mountains. 

Were  the  least  encouragement  given  to  agriculture  in 
this  island,  and  were  its  advantages  of  soil  and  climate  in 
any  degree  appreciated  by  the  Turks,  it  would  soon  be- 
come the  granary  of  the  surrounding  nations.  But  every 
species  of  improvement  is  here  so  disgraced  and  perse- 
cuted, and  indolence  and  effeminacy  have  so  destroyed 
all  spirit  of  emulation  and  exertion,  that  the  inhabitants 
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of  this  ferule  region  arc  conpcllcd  to  draw  from  other 
lands  tiiL'  means  of  tlicir  subsislcncc.  Public  granaries 
arc  erected  iicur  some  of  the  piiiicipal  to<vns,  for  contain- 
ing tlicconi  whicli  is  aiuumlly  iin|)ortcd  from  Volo,  Salo- 
nica,  the  Morca,  Syria,  and  f-j^ypt.  Tiic  few  pVices  that 
are  under  cultivation,  notwithstanding  the  deliciciv.y  of 
proper  culture,  produce  most  luxuriant  crop-.  ^Vhc•^t 
is  sown  after  a  single  ploughing,  and  they  content  them- 
selves with  scattering  the  barley  on  the  stubble,  und 
then  going  over  it  with  the  plough.  Whole  fields  are 
sown  with  lupins,  wliich  is  a  very  common  food  with  the 
Candians  ;  but  many  useful  plants,  for  which  no  soil  or 
climate  is  more  propitious  than  that  of  C'andia,  arc  al- 
most completely  neglected.  The  mulberry  tree,  which 
thrives  wonderfully  in  this  island,  is  very  scarce  ;  and 
most  of  their  silk  is  brought  from  Syria.  Flax  is  tolera- 
bly plentiful,  but  not  suflicient  for  the  wants  of  the  inha- 
bitants ;  and  they  draw  their  cotton  from  Smyrna,  and 
the  environs  of  Ephcsus.  Sesamum  occupies  some 
spots  in  the  plains  ;  but  instead  of  extracting  oil  from 
its  seed,  the  inhabitants  use  it  only  for  mixing  with  their 
bread,  to  give  it  more  flavour.  Olive  trees,  however, 
grow  here  in  great  plenty  ;  and  their  fruit  is  the  chief 
article,  both  of  the  industry  and  commerce  of  the  Can- 
dians. The  ainiual  produce  of  oil  in  this  island,  in  a 
good  season,  is  estimated  at  200,000  millerolcs,  or 
13,200,000  pints,  Paris  measure. 

The  ancients  asserted,  that  this  happy  region,  the  birth 
place  of  Jupiter,  wa9  freed  by  the  indulgence  of  the  gods, 
from  every  noxious  animal.  It  is  true,  no  quadrnpcds 
of  a  ferocious  temper  belong  to  the  island.  Lions,  ti- 
gers, bears,  wolves,  and  foxes,  are  here  unknown.  The 
■wild  goat  is  the  only  inhabitant  of  the  forest  and  the  lofty 
mountains,  and  have  nothing  to  fear  but  tlie  ball  of  the 
hunter.  Sheep  overspread  the  hills  and  the  plains,  and 
graze  in  security,  undisturbed  by  their  ravenous  enemies. 
Birds  of  prey,  however,  are  to  be  found  here,  and  also 
some  venomous  reptiles.  Pliny,*  indeed,  mentions  the 
tarantula  as  an  inhabitant  of  Crete  ;  and  Bclon  enume- 
rates three  species  of  serpents  which  were  known  here, 
— the  ofiliis,  the  oc/undra,  and  the  e/i/doli.i  The  taran- 
tula is  a  kind  of  spider,  about  eight  or  ten  inches  in 
length,  with  a  scaly  skin.  Its  sting  is  mortal,  and  it  ge- 
nerally lodges,  during  winter,  in  a  deep  hole,  formed  in 
the  declivity  of  small  hillocks  ;  but,  in  the  summer,  it 
keeps  in  the  air,  and  spins  its  web.  M.  Sonnini  men- 
tions another  species  of  spider,  erjually  dangerous  with 
the  tarantula,  Avhich  is  of  the  san>c  size,  but  livi>o  con- 
stantly in  subterraneous  retreats. 

Among  their  domestic  animals  are,  the  horse,  which 
is  of  the  Barbary  breed,  but  is  much  neglected,  and  ill- 
used,  and  has  greatly  degenerated,  both  in  form  and 
beauty,  from  the  original  stock.  They  are,  however, 
strong  and  nice  footed,  and  travei-se,  with  great  facility 
and  safety,  the  roughest  descents  over  steep  and  rocky 
mountains.  The  dog  of  Candia  is  a  species  of  large 
grey-hound,  which,  for  fleetness  and  agility,  was  for- 
merly reckoned  the  best  in  Greece,  after  tiiose  of  Sparta  ; 
but,  since  the  Tvu'ks  have  made  themselves  masters  of 
the  coimtiy,  this  faithful  friend  of  man  is  repulsed,  beat- 
en, and  almost  starved.  Oxen  are  little  used  here, 
except  in  rural  labour,  and  beef  is  scarce  ;  hogs  are  also 
not  very  common,  Ijg^t  lambs  and  kids  are  excellent  and 


cheap,  and  turk«ys  and  poultry  aie  iti  great  plenty,  and 
sold  at  a  moderate  price.  Notwithstanding,  however, 
the  abundance  of  every  article  of  subsistence  in  this 
favotircd  country,  the  Greeks  are  oblij^ed  to  live,  lhif)Ugh 
the  whole  year,  on  barley  bread,  salted  olives,  lupins, 
and  wild  plants;! — *hc  most  valuable  produce  of  their 
labovir  being  reserved  to  discharge  their  taxes,  and  to 
pay  the  frequent  and  exorbitant  extortions  of  their  Agas. 
This  island  is  divided  into  three  pachaliks,  or  govern- 
ments ;  viz.  Candia,  Canea,  and  Retimo.  In  the  first 
resUlcR  a  paeVia  of  three  fails,  who  is  acratkivr,  or  com- 
niandei-iii-chiel  of  all  the  forces  in  the  island.  lie 
nominates  to  all  miliiaiT  employments,  and  is  intrusted 
with  the  inspection  of  the  forts  and  arsenals.  In  Canea 
and  Hetimo  arc  ])achas  of  two  tails,  who,  except  in 
military  concerns,  arc  entirely  independent  of  the  ])acha 
seraskier.  The  power  of  these  oflicersis  absolute  with- 
in the  bounds  of  their  respective  provhicts.  The  jus- 
tice of  their  decisions  are  never  called  in  question  ;  and 
their  sentences  are  instantly  carried  into  execution.  As 
their  chief  object  is  to  get  rich  as  speedily  as  possible, 
they  practise  all  the  arts  and  cruelties  of  oppression  to 
squeeze  money  from  the  unfortunate  Greeks,  who  have 
become  so  habituated  to  misfortune,  that  they  seem  to 
have  lost  all  desire  of  deliverance.  Under  these  gover- 
nors are  the  agas  and  soubac/iis,  who  are  appointed  over 
a  certain  number  of  villages,  and  are  equally  rapacious 
with  their  superiors,  but  still  more  troublesome  inquisi- 
tors, being  incessantly  occupied  in  setting  the  inhabitants 
at  variance,  and  then  seizing  the  property  of  both.  The 
Greeks  have  a  ca/iiian,  or  primate,  chosen  by  themselves 
from  their  own  nation,  who  acts  as  a  justice  of  peace,  m 
deciding  all  private  disputes,  and  in  watching  over  the 
interests  of  his  countrymen.  His  opinion  is  generally 
submitted  to  without  hesitation,  in  order  to  save  them- 
selves from  the  severe  and  more  formidable  decisions  of 
the  Turkish  cadis,  to  whose  tribunal  all  litigious  affairs 
are  carried  as  a  last  resort.  They  have,  also,  a  dascalos, 
or  writer,  who  keeps  a  register  of  all  the  names  of  the 
Greek  inhabitants,  and  of  t!ie  sums  which  every  one  musi 
pay  for  their  caracli^,  and  to  the  aga,  after  each  harvest 
Besides  these,  and  other  exactions,  which  are  altogether 
arbitrary,  and  the  amount  of  which  depends  upon  the 
population  and  circumstances  of  the  inhabitants ;  the 
Greeks,  in  common  with  the  Turkish  land  owners,  are 
taxed  with  a  seventh  t^f  t'-c  produce  of  their  lands  and 
of  their  nllvcs.  But  what  renders  tlieir  situation  most 
dogratling,  is  the  power  which  the  agas  assume  over 
their  personal  liberty  and  domestic  connections.  No 
married  man  is  allowed  to  quit  the  island,  unless  a 
mariner  or  a  merchant;  and  every  bachelor,  before  he 
is  permitted  to  go  and  work  in  the  Morea,  must  pay  a 
tax  of  sixty  parats,  or  two  piastres.  No  Greek  can 
marry  without  permission  from  the  aga,  and  this  must 
be  purchased  by  a  present,  which,  however,  is  not  always 
successful.  Should  the  young  woman  please  this  petty 
tyrant,  he  keeps  her  for  himself.  The  disappointed 
lover  must  bear  his  misfortune  in  silence.  Complaints 
are  imavailing,  for  the  cudgel  is  always  ready  to  strike 
the  reluctant  slave,  and  should  he  presume  to  apply  for 
redress  to  the  pacha  or  the  porte,  he  would  pay  for  his 
presumption  with  his  fortune  or  his  life.  But  so  des- 
titute are  this  unhappy  people  of  every  gcueroiLs  feel- 


•  Nat.  Hist.  lib.  viii  cap  58. 

t  lliu-.i.  Obtervations  Je plusiewrs singtUaritt't et chottt  mtmorabtei  trmveis en  Grece.tS^c. 

♦  .K  ..ti  111  , 'ie.se  plants  ivill  be-  found  in  Oliver's  Travels  in  the  Ottoman  Empire,  vol.  ii.  p.  350. 

$  The  carach  is  ^  tribute  wliich  tbe  Grand  Signior  levies  fi:03i  all  his  grown  up  subjects  who  arc  not  Mahometans 
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ing;  or  moral  sentiment,  and  so  seductive  is  vanity  to  the 
female  sex,  that  it  is  uncommon  for  a  Greek  wome>.  not 
to  be  flattered  with  such  an  exaltation,  which  however, 
is  but  of  short  continuance,  for,  in  a  few  years,  she  is 
tuiTied  off  to  make  way  for  some  more  fortunate  rival, 
and  married  to  some  Greek  who  dares  not  refuse  her. 
Such  is  the  shameful  slavery  in  which  this  country  is 
immersed  ;  and  Candia,  once  famed  for  the  happiness  of 
its  inhabitants,  and  the  equity  of  its  laws,  and  where 
liberty  in  a  manner  took  its  birth,  is  now  a  prey  to  law- 
less oppression,  and  bent  under  the  yoke  of  a  most  insult- 
ing bondage. 

The  native  Candians  are  of  the  Creek  church,  and  are 
allowed  the  free  exercise  of  their  religion;  but  are 
prohibited  from  repairing  their  religious  houses  or  places 
of  worship.  By  costly  isribcs,  however,  they  obtain  per- 
mission from  the  pachas,  so  far  as  to  prevent  them  fall- 
ing entirely  to  ruin.  The  island  is  divided  into  twelve 
bishoprics,  viz.  Gortynia,  Cnossou,  Mirabella,  Hyera, 
Girapetra,  Arcadia,  Chcrronesse,  Lambis,  Milopotamo, 
Retimo,  Canea,  and  Cisamo.  The  bishop  of  Gortynia  is 
appointed  bv  the  Patriarch  of  Constantinople,  and  as- 
sumes the  title  of  archbishop.  He  wears  a  triple  tiara, 
writes  his  signraure  in  red  ink,  answers  for  all  the  debts 
of  the  clergy,  and  nominates  to  all  vacant  bishoprics  in 
the  island.  He  resides  at  Candia,  and  is  the  only  Greek 
who  enjoys  the  privilege  of  entering  the  city  on  horseback. 

The  situation  of  this  island,  as  an  emporium  for  com- 
merce, can  scarcely  be  surpassed.  Placed  at  almost  an 
equal  distance  from  Europe,  Asia,  and  Africa,  it  bears 
an  equal  relation  to  these  three  quarters  of  the  world, 
and  might  be  rendered  the  emporium  of  their  various 
productions  and  manufactures  ;  but,  like  its  other  advan- 
tages, this  favourable  position  for  trade  is  entirely  ne- 
glected by  the  Turks,  who  are  utter  strangers  to  industry 
and  the  arts  ;  and  the  Greeks  dare  not  take  measures  to 
promote  either  the  public  welfare,  or  their  private  ad- 
vantage. The  commerce  of  Candia  is,  consequently, 
very  inconsiderable,  considering  the  extent  of  the  island. 
The  prhicipal  article  of  exportation  is  oil,  which,  accord- 
ing to  Savary,  in  1779,  employed  24  vessels,  of  from 
100  to  2(J0  tons  each,  and  the  value  of  whose  cargoes 
amounted  annually  to  2,160,000  livres,  or  90,000/.  ster- 
ling. Nineteen  of  these  ships  belonged  to  Marseilles, 
and  besides  oil,  the  French  merchants,  settled  at  Canea, 
purchased  wax  and  othov  articles,  to  the  amount  of 
nearly  80,000  livres.  The  whole  expovf;  nf  the  island 
he  valued  at  2,986,666  livres.  The  oil  trade,  l.on-over, 
since  that  lime,  has  been  considerably  reduced,  great 
quantities  of  it  being  now  consumed  in  the  soap  houses, 
of  which  there  are  25  at  the  town  of  Candia,  20  at  Canea, 
and  8  at  Retimo.  Though  the  soap  made  here  is  not 
so  good  as  the  French  soap,  yet  it  is  preferred  by  the 
Turks  for  its  cheapness,  and  now  constitutes  a  most 
important  branch  of  exportation.  It  passes  to  Tunis, 
Constantinople,  and  all  the  towns  of  the  Levant,  and  also 
to  Venice  and  Trieste.  The  other  exports  of  Candia 
are,  wax,  honey,  cheese,  raisins,  almonds,  walnuts, 
chcsnuts,  St  John's  bread,  lintseed,  and  liquorice-root. 
The  wax  is  c'licfly  purchased  by  the  French,  and  con- 
stimcd  in  Europe.  A  small  quantity  of  honey,  and 
S])hachian  cheese,  to  the  value  of  30,000  livres,  pass  to 
Constantinople  ;  raisins,  and  other  fruits,  and  a  small 
tpiantity  of  laudanum,  to  Egypt,  Syria,  and  the  Levant ; 
and  lintseed  is  purchased  by  the  Italians ;  also  some 
hones,  which  are  likewise  sent  to  Marseilles.  The  most 
considerable  of  the  imports  were  formerly  from  France  ; 


but  the  trade  with  that  counti-y  has,  within  the  last  30 
years,  greatly  decreased.  In  1779,  M.  Savary  says,  that 
the  French  imported  goods  into  Candia,  to  the  value 
of  550,000  li'-res,  which,  according  to  M.  Olivier,  who 
visited  the  island  in  1795,  is  now  reduced  to  160,000 
livres.  consisting  of  Carcassone  woollen  cloths,  gilding, 
lares,  and  stuffs  of  Lyons,  imperial  serges  manufactured 
at  Nisines,  small  shot,  tin,  iron,  steel,  coffee,  sugar, 
nutmegs,  cloves,  indigo,  cochineal,  paper,  and  various 
articles  of  hardware.  From  Venice  and  Trieste,  they 
receive  glass-ware  and  hard-ware,  but  particularly 
planks  for  making  soap-cases.  Their  other  wooa  is 
procured  in  Caramania  or  Greece.  From  Salonica, 
they  draw  com,  cotton,  tobacco,  and  iron  ;  from  Con- 
stantinople, Bursa  stuffs.  Angora  bedsteads,  shoes,  hand- 
kerchiefs, and  copper  utensils ;  from  Smyrna,  hides, 
Turkey  leather,  cotton,  English  shalloons,  and  some 
French  goods  ;  from  Gaza,  ashes ;  and  from  Syria,  corn 
and  silk.  Egypt  supplies  them  with  linen  cloths,  flax, 
rice,  and  corn.  Derna  and  Bengazi,  on  the  coast  of 
Africa,  with  butter ;  and  Tunis  and  Tripoli  with  caps. 
In  Candia,  Europeans  pay  three  per  cent,  in  value  of 
merchandise  ;  the  Turks  only  two  and  a  half  ;  and  the 
Greeks,  Jews,  and  Arminians,  five  per  cent.  Their  prin- 
cipal maufactures  are  soap,  some  cloths  in  silk  and  cot- 
ton, and  in  silk  and  flax,  also  a  few  silk  strings  and  rib- 
bands, which  are  exported  to  Constantinople. 

Among  the  people  who  inhabit  this  island,  we  maf 
remark  the  Abadiots  and  Sphachiots.  The  Abadiots  are 
the  remains  of  the  Saracens,  who  held  the  dommion  of 
Candia  for  nearly  a  century  and  a  half.  They  are  of  a 
middle  stature,  meagre  and  swarthy,  suspicious  and  vin- 
dictive, and  are  always  armed.  Among  themselves  they 
speak  the  Arabic  language,  and  occupy  twenty  little  vil- 
lages to  the  south  of  Mount  Ida,  forming  a  population  of 
nearly  4000.  The  Sphachiots,  whom  we  have  already 
mentioned,  are  the  real  descendants  of  the  ancient  Cre- 
tans, and  are  distinguished  from  the  other  Candians  by 
a  majestic  stature,  a  handsome  countenance,  and  a  love 
of  liberty.  They  inhabit  the  mountains  on  the  south  of 
Canea  and  Retimo ;  and,  amidst  the  many  revolutions  in 
the  government  of  their  country,  have  preserved  their 
ancient  language,  their  customs,  and  their  laws.  The 
other  inhabitants  are  Turks  and  Greeks,  amounting  in 
all,  according  to  Olivier,  to  nearly  250,000  souls, — a 
number  very  disproportionate  to  the  extent  and  fertility, 
or  even  the  ancient  population  of  the  island.  Crete,  ce- 
Ichratcd  in  antiquity  for  its  hundred  populous  cities, 
must,  upon  tl-.e  lowest  calculation,  have  contained  above 
a  million  of  inhabitants ;  but,  since  that  time,  it  has  been 
subjected  to  the  tyranny  of  the  Romans,  the  ravages  of 
the  Saracens,  and  the  despotism  of  the  Turks ;  and  its 
depopulation  has  been  gradually  decreasing  until  now. 
Even  in  1779,  M.  Savary  reckons  the  inhabitants  of  Can- 
dia at  350,200,  of  whom  65,000  Gieeks  piiid  the  carach, 
while  M.  Olivier,  about  fourteen  years  afterwards,  re- 
duces the  number  of  Greeks  subject  to  this  tax  to 
20,000!  Such  is  the  eflcct  of  the  imprudent  and  op- 
pressive measures  of  a  despotic  government. 

Were  we  to  attempt  a  circumstantial  detail  of  the  va- 
rious revolutions  which  this  island  has  undergone  since 
its  first  subjugation  by  the  Romans,  we  sho\dd  far  ex- 
ceed the  bounds  prescribed  for  such  articles  in  this 
work;  we  intend,  therefore,  to  confine  ourselves  to  the 
more  prominent  events,  which  have  brought  it  to  its 
present  degradation.  For  the  ancient  history  of  Candia, 
we  refer  our  readers  to  the  article  Crete.    Before  this 
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island  was  conqutjrcd  Ijy  the  Romans,  its  inhabitants  had 
griatly  dcj^cneiutcd   IVoni   lluir   anticnl   siinplicil)'  and 
virtue.     Elated  by  power,  and  enervated  l)y  prospei  ity, 
they  had   become    turbidciit,   covetous,    and   andiilinus. 
The  Archipehiij;o  was  infested  with  their  iiiratical  fit  cts, 
whicli  disturbed  tlie  tran(|uiliily,  and  molested  the  com- 
merce of  the   neii;lil)ourin|^   states;  and  tiiey  continued 
their   depredations,  till  liic  Rliodians  armed  themselves 
for  the  v;eneral  defence,  and  succeeded  in  sinking,  b\irn- 
ing,  anil  dispersing  their  s(|uadrons.    When  attacked  by 
the  Romans,  a  spark  of  their  ancient  valour  still  guided 
them  in  battle,  and  it  was  not  till  after  a  long,  obstinate, 
and  vigorous   resistance,  tl  at  llie  Cretans  were  obliged 
to  yield  to  the  talents  and  fortune  of  Quinlus  Metellus, 
in  the  year  66  U.  C  ;  wlieu  liie  laws  of  Minos  were  abo- 
lished,  and   those  of  Nunia    established  in  their   stead. 
This  island,   in  conjunction  with   the  small  kingdom  of 
Cyrene,  on  the  Lyliian  coast,  was  then  converted  into  a 
Roman  province,  and  governed  by  a  pioconsul.     It  con- 
tinued  under  the  dominion  of  llie  Roman  emperors  till 
the  beginning  of  the  9lli  century,  when  the  Saracens,  in- 
vited  by  the  beauty  and   fertility  of  the  island,    landed 
without  opposition,  and  built  the  strong  fortress  of  Chan- 
dak,   whicli  afterwards,  under   the  Venetians,  assumed 
the  nauie  of  Candia.      From  this  citadel,   they  carried 
havoc  and  dcvaslulion   into  the  interior  of  the  country; 
and,  notwithstanding  the  efl"orts  of  the  emperor  Michael 
Balbus,  they  soon  made  themselves  masters  of  the  whole 
island.     Repeated  attempts  were  made  both  by  Michael 
and  his  successors,  to  expel  the  Saracens  from  Crete, 
but  without  success ;  and  it  was  reserved  for  the  Empe- 
ror Niccphorus  I'hocas  to  deliver  this  fine  island  from 
the  yoke  of  tiic    infidels.     After  various  encounters  in 
the  field,  he  drove  them  to  their  fortresses,  which  he  suc- 
cessively reduced,  and  in  913  took  Chandak,  their  last 
resource,  with  their  king  Curup,  and  his  lieutenant  Are- 
nias,    prisoners.     Tb.c   island   was  again  united   to   the 
empire,  of  which  it  continued  to  form  a  part  till  the  tak- 
ing of  Constantinople  by  the  Crusaders,  when  Baldwin, 
couut  of  Flanders,  being  raised  to  the  throne,  bestowed 
it,   with  several  other  islands  in  the  Archipelago,   upon 
the  Venetians  in  1204,  as  a  recompencc  for  their  impor- 
tant services  during  the  war.     Under  the  wise  and  li- 
beral government  of  the  Venetians,  the  commerce  and 
agriculture  of  Candia  soon  began  to  revive  ;  and  in  a 
short  time  it  became  a  most  flourishing  conquest.     The 
Genoese,  jealous  of  the  growing  prosperity  of  their  sis- 
ter republic,  excited  the  Candians  to  revolt,  and  pro- 
mised them  powerfid   succours.     Some  of  their  chief 
men,  accordingly,  appeared  in  arms;  btit,  though  pow- 
erfully supported  by  the  Genoese,  they  were  unable  to 
withstand  the  bravery  of  tb.c  Venetians,  who   soon  re- 
duced them  to  obedience,  and  divided  the  whole  island 
among   the   nobility,    upon   condition   thai    they  shovdd 
maintain  it  at  tlieir  own  expencc,   pay  an  yearly  trilmte, 
and  acknowledge  the  sovereignty  of  the  mother  country. 
The  peace  of  the  island   being  re-established,  it  conli- 
nucil  with  little  interruption  till  the  middle  of  the  17th 
century  ;  wncn   the  Turks,  who   had   made  several   at- 
tempts \ipon   Co.ndia,  obtained    by   perfidy,    what   I  ley 
could  not  uccompiish   by  open  force.     During  the  pre- 
parations of  a  mighty  armament  which  was  to  be  em- 
ployed against  this  island,  the  emperor  of  Constantino- 
ple deceived  the  Venetian  ambassadors  with  the  most 
soil  nin  asburar.ces,  that  ?,Ialta  was  the  object  of  attack, 
and  that  Ute   republic  might  be  under  no  apprehensions 
for  the  safity  of  her  possessions.     He  cveu  loaded  them 


with  presents,  and  directed   his  Hcet  to  bear  for  Cape 
Matapan,  as  if  they  were  boimd  far  west  of  the  Archi- 
pelago.    But  in  the  midst  of  his  prot<  stations  of  amity, 
the  Turkish   fleet,  consisting  of  400   sail,  with    60,000 
troops  on  board,   entered  the  bay  of    Canea,    in  1645. 
The  Venetian   governor,   Cornaro,   who   had   made   no 
preparations  for  their  reception,  was  awakened  from  his 
seeming  security  only  by  the  intelligence  of  their  descent 
upon  the  island.     A  body  of  3500  infantry,  and  a  small 
number  of  cavalry,  were  the  only  force  he  had  to  oppose 
to  this  powerful  armament;  and  his  distance  from  Ve- 
nice deprived  him  of  all  hope  of  a  speedy  reinforcement. 
The  Turks   having  seized   the  forts  upon   the  island  of 
St  Theodore,  invested  the  city  of  Canea,  whose  garrison 
consisted  only  of  1000  regidar  troops.     These,  however, 
being  strengthened  by  250  more,   which  Cornaro  found 
means   to  throw  into   the   city,  made  a  most  desperate 
resistance.     Monks  and  women  appeared  upon  the  walls 
among  the  defenders;  and  for  two  months  they  held  out 
against  the  mighty  power  of  the  Turks.     Despairing  at 
last  of  relief  from  Venice,  with  three  breaches  in  their 
walls,  and  reduced  to  500  men,  exhausted  with  fatigue 
and  covered  with  wounds,  they  made  an  honourable  ca- 
pitulation, and  marched  out  of  the  city  with  the  honours 
of  war.     Twenty  thousand   Ottomans  was  the  sacrifice 
which  the  Cancans  had  exacted  for  the  loss  of  their  city. 
The  fall  of  Rctimo    soon  succeeded,  with   the  death  of 
Cornaro,  who  fell  in  the  ranks  of  his  soldiers,  wlicn  bold- 
ly opposing  tljc  approach  of  the  Turks  to  that  city  ;  and 
the  victors  sat  down  before  Candia  in  1645.     Many  he- 
roic deeds  of  valour  were  performed  before  this  city,  and 
its  siege  is  one  of  the  most  memorable  recorded  in  his- 
tory.    For  two  years,   the  Turks  made    little  or  no  pro- 
gress.   They  were  routed  in  many  desperate  and  bloody 
encounters,  and  somctitncs  compelled  to  retire  to  Rcti- 
mo, hi  order  to  recruit  their  shattered  forces.     In  the 
mean  time,  the  plague   had  been  introduced  into  the 
island  by  some  Turkish  reinforcements,  and  had  spread 
with  such  vapidity,   that  many  of  the  inhabitants  fell  be- 
fore its  fury,  and  others,   to  escape  its  ravages,  had  fled 
into   the  Venetian   territories  on  the  contuient.     Candia 
was  thus  in  a  manner  depopulated ;  scarcely  a  Greek 
was  to  be  seen  in  the  ojien  country,  for  such  as  had  es- 
caped from  the  pestilence  took  refuge  in  the  diflTcrcnt 
fortresses ;  and  the  Turks  themselves  had  suffered  so 
much,  both  by  disease  and  the   sword,  that  they  were 
compelled  to  raise  the  siege  in  1649,  and  retire  to  Ca- 
nea.    But  in  tlic  following  year,  they  were  enabled,  by 
the  arrival  of  fresh  troops,  to  renew  the  siege,  which 
they  prosecuted  with  such  vigour,  that  they  soon  made 
themselves  masters  of  one  of  the  advanced  forts.     This 
being  turned  against  tl-.e  city,  proved  so  troublesome^  to 
the  besieged,  that  they  were  obliged  to  blow  it  up.  The 
Venetians,  however,  had  now  got  possession  of  the  sea. 
The  Ottoman  fleets  had  been  defeated  in  several  engage- 
ments, and  their  supplies  were  every  year  intercepted  in 
the  Straits  of  the  Dardanelles.     Depressed  by  some  se- 
vere losses,  and  the  want  of  succours,  the   Turks  had 
converted  the  siege  of  Candia  into  a  blockade  ;  while  the 
Venetians,  on   the   other   hand,   elated   by  success,    al- 
templed  the  recapture  of  C:\r.ea  in  1660,  which,  how- 
ever, when  about  to  surrender,  was  snatched  from  tlieir 
grasp  by  the  appearance  of  th.e  Pacha  of  Rhodes,  who 
having   escaped   the  Venetian  gallics  which   were   sta- 
tioned to  intercept  him,  but  which  were  becalmed  off 
Cape  Spada,  reinforced  the  defenders  with  two  thousand 
men.    The  Turks  were  now  commanded  to  appear  again 
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before  Candia,  and  to  make  eveiy  possible  eiToit  for  its 
reduction.  For  six  years,  however,  their  efforts  were 
unavailing,  and  it  was  not  until  they  had  been  reinforced 
by  a  formidable  army  under  the  Grand  Vizier,  and  sup- 
ported by  a  numerous  artillery,  that  they  made  any  im- 
pression upon  the  Venetian  works.  A  rapid  demolition 
now  commenced.  All  the  exterior  forts  were  destroyed; 
and  the  walls,  battered  by  incessant  discharges  of  can- 
non, gave  way  on  all  quarters.  The  Turkish  troops,  en- 
couraged by  the  presents  and  promises  of  their  chiefs, 
performed  prodigies  of  valour ;  and  during  one  year 
(166")  it  is  recorded,  that  500  mines  were  blown  up; 
IS  combats  were  fought  in  the  underground  works;  17 
sallies  were  made  by  the  besieged;  32  times  the  city  was 
assaulted  ;  and  20,000  Turks  and  3000  Venetians  fell  in 
the  contest.  The  Candians,  however,  though  reduced 
to  .the  most  dreadful  extremities,  were  still  undismayed, 
and  held  out  for  three  years  more  against  all  the  forces 
of  the  Ottoman  empire.  Succours  from  France,  under 
the  Duke  of  Noailles,  had  animated  their  hopes.  But 
the  first  sally  of  their  new  allies  was  discouraging  and 
<lisastrous,  and  soon  led  to  the  surrender  of  their  ci- 
ty. The  command  of  the  forlorn  hope  had  been  en- 
trusted to  the  Duke  of  Beaufort,  admiral  of  France, 
lie  advanced  furiously  against  the  enemy,  and  attacked 
liim  within  his  trenches;  but  in  the  midst  of  the  engage- 
ment, a  magazine  of  powder  was  set  on  fire,  when  Beau- 
fort and  the  flower  of  the  French  leaders  disappeared  for 
ever.  The  soldiers  fled  in  disorder,  and  the  Duke  of 
Noailles  with  difficulty  eftected  a  safe  retreat  within  the 
city.  The  French  accused  the  Venetians  of  treachery, 
and  prepared  to  reimbark.  Their  departure  determined 
the  fate  of  Candia,  which,  after  a  siege  of  24  years,  sur- 
rendered to  the  Turks.  Of  more  than  30,000  Chris- 
tians that  had  entered  this  city  since  the  beginning  of 
tlie  siege,  500  only  remained ;  and  above  100,000  Otto- 
mans perished  at  the  foot  of  its  walls.  The  Grand  Vi- 
zier entered  Candia  on  the  4th  of  October  1 670,  and  the 
whole  island  submitted  to  his  dominion,  except  the  forts 
of  Sude,  Grabusa,  and  Spina  Longua.  These  continued 
in  the  possession  of  the  Venetians  until  1715,  when  they 
were  reduced  by  the  Turks,  who  have  remained  mas- 
ters of  the  island  ever  since. 

Besides  the  division  of  this  island  into  governments, 
these  are  subdivided  into  provinces,  which  we  shall  con- 
tent ourselves  at  present  with  merely  enumerating.  In 
the  government  of  Canea  are  Kissamos,  Selino,  Cydo- 
nia,  and  Apocorona;  in  the  pachalic  of  l^ctimo  are,  Hc- 
timo,  Aion-Vassali,  and  Amari ;  and  in  tliat  of  Candia 
are,  Spliachia,  Candia,  Nilo-Potamo,  the  island  of  Stan- 
Dia,  Mcssara,  Mirabel,  Iliera-Petra,  and  Scttia.  Sec 
Savary's  Letters  on  Greece,  p.  203,  &c.;  Oliver's  Tra- 
■vel's  in  the  Ottoman  Emjiire,  vol.  ii.  p.  266,  Sec;  and 
Sonnini's  Travels  in  Greece  and  Turkey,  p.  209,  &c.  (/;) 

CANDIA,  the  capital  of  the  island  of  Candia,  and 
from  which  the  island  derives  its  name,  is  situated  on  a 
beautiful  plain,  watered  by  the  river  Ceralus.  It  is 
supposed,  both  by  Savary  and  Sonnini,  to  occupy  the 
site  of  the  ancient  Heraclca ;  but  Olivier  rather  refers 
it  to  port  Panormus,  which,  according  to  Ptolemy,  lay 
between  Cytxum  and  Heraclca.  It  received  its  present 
name  from  the  Saracens,  who,  on  tlieir  first  arrival  upon 
the  island,  built  the  fortress  of  Cliandak,  which,  in  the 
Arabic  language,  signifies  "  entrenchment,"  and  which 
was  converted  by  the  Venetians  into  Candia. 

This  city  is  of  a  semicircular  form,  about  four  miles 


in  circumference,  and  is  strongly  fortified  by  walls, 
ditches,  and  advanced  works  ;  and  its  approaches  by 
sea  arc  defended  by  a  strong  wall,  built  on  rocks,  and 
mounted  with  several  pieces  of  cannon.  Its  streets  and 
squares  are  regular  and  well  built,  and  are  evidently  the 
work  of  the  Venetians;  but  several  divisions  of  the  city 
are  void  of  inhabitants,  many  of  whom,  together  with  the 
foreign  merchants,  have  removed  to  Canea.  It  is,  how- 
ever, still  the  residence  of  the  Pacha  Serasquier  and 
his  military  council,  which  consists  of  a  kyaia  or  lieute- 
nant, an  aga  of  the  janissaries,  two  commanders  of  the 
artillery,  a  treasurer-general  of  the  imperial  revenues, 
a  keeper  of  the  imperial  treasury,  and  the  chief  officers 
of  the  army.  Of  the  many  beautiful  churches  built  by 
the  Venetians,  three  only  are  now  possessed  by  the 
Christians,  the  handsomest  having  been  converted  into 
mosques.  The  Jews  have  a  synagogue  here,  and  the 
Capuchins  a  small  convent.  The  harbour  of  Candia  is 
naturally  a  fine  bason,  securely  sheltered  from  every 
storm;  and,  if  properly  cleared,  would  contain  from 
thirty  to  forty  sail  of  merchant  vessels.  But  the  Turks, 
by  their  general  improvidence,  have  allowed  it  to  be  so 
choked  up  with  mud  and  sand,  that  boats  and  the  small 
barks  of  the  country  only  can  enter  it ,  and  the  docks 
and  arsenals,  which  were  constructed  by  the  Venetians 
for  building  gallics,  and  putting  them  imder  cover  when 
laid  up,  are  also  allowed  to  fall  fast  into  decay.  Ships 
that  load  at  this  port  niust  take  in  their  cargoes  at  Stan- 
Dia,  a  small  island  about  four  leagues  off",  and  opposite 
to  Candia,  where  the  goods  are  conveyed  in  boats,  and 
where  there  are  three  capital  road-steads  in  its  south 
quarter.  From  this  inconvenience,  the  trade  of  Candia, 
which  was  so  extensive  and  flourishing  under  the  Vene- 
tians, is  now  almost  annihilated  ;  and  with  its  trade  have 
also  fled  the  majority  of  its  inhabitants.  Its  population 
scarcely  amounts  to  14,000,  of  whom  2000  or  3000  only 
are  Greeks,  and  60  Jews.  Candia  is  chiefly  famous  for 
its  siege ;  for  which,  see  the  preceding  article,  and  the 
references  subjoined  to  it.  N.  lat.  35°  19',  E.  long.  25° 
IS',     (/o 

CANDLE,  is  an  article  so  well  known  in  domestic 
economy,  as  to  render  any  description  of  it  entirely  su- 
perfluous. The  term  is  obviously  derived  from  the 
Latin  candela,  and  that  from  canderc,  to  burn.  Candles 
are  by  no  means  a  modern  invention,  though  lamps 
seem  to  have  been  chiefly  used  by  the  ancients  for  do- 
mestic purposes.  Mention  is  made  of  something  like 
candles,  l)oth  of  tallow  and  wax,  and  not  unfrequently  of 
pitch.  The  wicks  were  originally  small  cords ;  after- 
wards the  papyrus  and  the  pith  of  rushes  were  used. 
But  the  ancients  seem  at  no  time  to  have  been  able  to 
produce  an  article  in  any  degree  to  be  compared  with 
the  candles  of  modern  times. 

Candles,  as  wc  shall  notice  afterwards,  may  be  manu- 
factured from  a  great  variety  of  substances,  but  those 
chiefly  employed  are  tallow  and  wax. 

1.  Tallotu  Candles.  Candles  made  from  tallow  arc 
either  dipped  or  moulded.  The  first  kind  are  the  can- 
dles hi  common  use,  and  have  been  long  known  in  com- 
merce ;  the  second  sort  is  a  more  recent  invention,  and 
claimed  by  a  Parisian.  We  propose  to  give  oiu-  readers 
a  short  account  of  the  mode  of  manufacturing  both 
kinds. 

The  tallow  employed  by  the  candlemakcr  consists 
chiefly  of  ox  and  sheep  tallow.  Thai  obtained  from  the 
hog  is  rarely  used,  on  account  of  the  bad  .smell  which 
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it  has  in  burning,  as  well  as  a  thick  black  smoke  ;  but 
chiefly  on  uccoiinl  of  its  biing  easily  niiltcd,  a  (|ualityof 
the  very  worst  kind,  as  will  be  shr.wii  afturwurds. 

The  first  part  of  the  (jroccss  of  candle-niakiii);;  is  to 
sort   the   tallow.     Sliccp-tallow,  with  a    portion   of  the 
best  ox-tallow,   is   set   aside    for  the   moiiUltcl   <andl(s. 
Candles  made  prim  ipally  from  shcep-lallow  have  a  lir-t- 
ter  gloss  and  lirnier  texture  than  those  which  arc  manu- 
factured wholly  from   ox-tallow.     This  last  kind,   with 
the  inferior  pieces  of  sheep-tallow,  arc  used  for  making 
dipped  candles.     'l"he  (luality  of  the  candles  depends  as 
much  upon  tlie  care  and  cleanness  with  wliicli  tlie  tallow 
is  collected  by  the  butcher,  as  upon  the  species  of  animal 
from  which  it  is  derived  ;  but,  even  where  the  greatest 
care  is  employed,  parts  of  the  tallow  must  necessarily 
be  mixed  with  impurities,  which  cannot  afterwards  be 
completely  separated  from  it.     The  extensive  maimfac- 
turer  will  therefore  select  not  only  the   tallow  for  the 
finer  candles,  and   for  those  of  common  use,  but  will 
separate  from   his  stock  tlic  inferior  pieces  of  tallow, 
and  such  as  are  mixed  with  impurities,  in  order  to  dis- 
pose of   them  to  the  inferior  dealer.     After  the  tallow 
is  properly  sorted,  it  is  then  put  into   a   wooden  vessel, 
and  cut  into   small  pieces  preparatory  to  the  first  melt- 
ing, which,  hi  the  technical  language  of  the  workmen,  is 
called  rendering.     Much  depends  upon   this  operation 
being  performed   as  soon   as   possible   after   the   tallow 
comes  from  the  hands  of  the  butcher.     If  the  tallow  is 
allowed  to  remain  lor  several  days  exposed  to  the  action 
of  the  air,   which   must   often   happen    to    the   inferior 
dealer,   wiio  receives  his  tallow  in  small  quantities,  and 
at  considerable  intervals,  part  of  it  will  corrupt  and  in- 
fallibly injure  the  whole  mass;  but  if  the  tallow  is  ren- 
dircd  soon  after   it  comes  from   the  slaughter-house,  it 
may  be  kept   tor  months  or  years,  and  even  improved 
by  keeping,  provided  the  temperature  is  moderate.  The 
object  ol   t.iib  operation,  is  to  separate  from  the  tallow 
the  skin  ami  fleshy  parts  which  always  adhere  to  it,  and 
exjA  1,  by  evaporation,   the   aqueous  particles  or  other 
liquids  which   are   combined   with  it.     With  this  view, 
the  tailow,  after  beini;  cut  into  small  pieces,  is  thrown 
into  a  lai  ge  boiler,  and  heat  gradually  applied.     As  the 
taliow  melts,  new   portions   are   added  ;  and  particular 
care  is  taken  to  stir  it  frequently,  in  order  to  prevent  the 
more  solid   parts  from  adhering  to  the   bottom  of  the 
vessel.     After   boiling  a  considerable  time,  the  more 
solid  parts  collect  at  the  surface  in  the  form  of  a  cake, 
which  is  called  the  crackling  :  part  of  the   liquids  have 
been  driven  otl'  by  the  boiling,  and  the  remainder  sub- 
sides to  the  bottom  after  the  boiling  ceases.     The  cake 
is  tiicn  put  into  a  strong  press,  and  a  great  pressure  ap- 
plied, in  order  to  extract  from  it  every  particle  of  tal- 
low ;  it  is  afterwai'ds  set  aside  to  be  sold  for  food  to  dogs 
and  other  animals.     The  liquid  tallow  is  now  taken  from 
the  boiler  and  put  into  an  adjoining  vessel,  by  making 
it  pass  through  an  iron  sieve,  by  which  means  any  of  the 
solid  parts  which  have  not  united  with  the  cake  are  se- 
parated from  tnc   liquid  mass.     Still,   however,  many 
foreign  substances  will  remain  blended  with  it.     In  order 
to  purify  it  still  more,  the  tallow  is  now  put  into  another 
vessel,  and  a  certahi  quantity  of  water  mixed  with  it. 
The  water   being  specifically  heavier  than  the   tallow, 
sinks  to  the  bottom,  and  carries  along  with  it  any  im- 
purities which  may  have   escaped   the   operation  of  the 
sieve.     After  standing  a  sutVicient  time  for  the  impuri- 
ties to   settle,  this  tallow   is  transferred,  by  means   of 
tinned  iron  buckets,  into  tubs  of  a  moderate  size,  and 
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allowed  to  congeal.  It  is  then  taken  out  of  the  tub  in  a 
solid  state,  and  piled  up  for  future  use.  In  transferring 
the  tallow  from  the  large  vessel  into  the  tubs,  great  care 
must  be  taken  not  to  agitate  it  too  much,  lest  the  siini) 
matter  collected  at  the  bottom  rise  and  mix  with  it  again 
'1  o  prevent  this  inconvenience,  the  workmen  usual!) 
cease  cin^^tying  the  vessel  when  they  come  within  an 
inch  or  more  >.r  ti,c  hlimy  matter,  which  they  readily 
discover  by  its  nrjddy  white  colour.  The  residue  ol 
the  tallow  is  allowed  lo  remain  in  the  vessel  during  the 
night,  and  in  the  moniing  it  is  taken  out  in  a  solid  state, 
and  set  apart  to  be  re-melted  ».ith  new  tallow. 

From  this  statement,  it  appears,  that  in  the  prepara 
tory  process  of  rrnrffrin^,  water  is  an  indispensable  re- 
quisite ;  and  that  in  one  stage  or  other  of  the  process, 
it  must  be  mixed  with  every  portion  of  the  tallow.  Wc 
are  at  a  loss,  therefore,  to  understand  the  meaning  of  that 
caution  uniformly  given  to  candlemakcrs  by  our  f<:llow 
Encyclopaedists,  not  to  mix  water  with  the  tallow  intend 
cd  for  the  three  first  dips.  To  those  who  have  seen 
the  gross  impurities  which  are  disengaged  by  the  water, 
it  must  appear  obvious  that  water,  or  some  other  agent 
of  a  similar  nature,  must  be  employed  to  remove  those 
foreign  substances,  which,  if  allowed  to  remain  blended 
with  the  tallow,  would  produce  consequences  far  more 
destructive  to  the  candle  than  the  spitting,  of  which  they 
seem  so  much  alarmed.  But,  in  this  case,  there  is  cer- 
tainly no  occasion  for  a  balancing  of  evils;  for,  }f  the 
water,  after  being  mixed  with  the  tallcA',  be  allowed  to 
subside,  and  if  the  tallow  be  taken  off  in  the  manner 
above  described,  scarcely  any  moisture  will  adhere  to 
it ;  and  whatever  may  happen  to  remain,  will  infallibly 
be  driven  off  by  the  new  boiling,  preparatory  to  its  being 
used  for  making  either  dipped  or  moulded  candles.  This 
caution  seems  to  have  been  suggested  by  a  practice  not 
unusual  with  the  small  manufacturer,  of  putting  water 
into  the  dipping  mould  in  order  to  supply  the  want  of 
tallow.  In  this  case,  the  caution  is  certainly  well-timed, 
and  highly  deserving  of  attention,  but  quite  inapplicable 
to  the  trade  in  general,  who,  it  is  to  be  supposed,  have 
no  necessity  for  having  recourse  to  such  expedients. 

After  having  sorted  and  purified  the  tallow  in  the 
manner  above  described,  the  candlemaker  now  proceeds 
to  cut  and  arrange  the  wicks,  which,  with  the  exception 
of  such  as  arc  intended  for  the  coarser  dipped  candles, 
are  made  of  fine  spun  cotton.  The  cotton  usually  em- 
ployed is  chiefly  obtained  from  Turkey,  and  comes  into 
the  hands  of  the  candlemaker  in  the  fonn  of  skeins. 
Four  or  more  of  these  skems,  according  to  the  intended 
thickness  of  the  wick,  arc  wound  off  at  once  into  bot- 
toms or  clues,  and  afterwards  cut  by  means  of  a  very 
simple  machine,  into  pieces  of  a  particular  length,  cor- 
responding to  the  size  of  the  intended  candle.  Before 
putting  the  wicks  into  the  moulds,  or  placing  them  on 
the  sticks  for  dipping,  it  is  usual  to  dress  them,  by 
slipping  them  between  the  fingers  and  thumb,  with  the 
view  of  laying  the  threads  smooth,  and  removing  knots 
and  such  foreign  substances  as  might  injure  the  can- 
dles. Even  after  "  this  dressing,"  it  is  difficult,  in  con- 
sequence  of  the  shrinking  of  the  cotton,  to  keep  the 
wicks,  when  placed  upon  the  broaches,  completely  se- 
parate from  each  other.  To  obviate  this  inconvenience, 
it  is  usual  to  take  a  great  number  ofwicks  into  the  hand, 
and  dip  them  into  melted  tallow.  After  rubbing  them 
between  the  palms  of  the  hand,  and  allowing  the  tallow 
which  adheres  to  harden, they  may  be  arranged  with  per- 
fect ease  upon  the  broaches. 
M  m 
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We  bhiill  now  describe  the  process  ol'  dipping  and 
mouldLng.  The  dipping-room  is  furnished  with  three 
important  pieces  of  apparatus,  viz.  a  boiler  for  melting 
the  tallow,  the  dipping-mould,  and  a  large  wheel  for  sup- 
porting the  broaches.  The  first  part  of  the  process  must 
obviously  consist  in  remelting  the  tallow,  which  had  hctn 
previously  rendered-,  and  set  aside  in  a  solid  ptnte.  The 
expense  and  trouble  of  remelting  is  sonie'irnes  saved  by 
commencing  the  operation  of  dipping  immediately  after 
the  rendering,  or  before  the  tallo'v  cools  ;  but  the  saving 
thus  effected  is  not  to  be  compared  with  the  advantage 
gained  by  employing  tallo^v  of  difl'erent  ages.  We  are 
told,  that  a  mixture  of  tallow  recently  rendered,  with 
some  of  ten  or  twelve  months  standing,  is  the  best  for 
making  either  dipped  or  moulded  candles.  The  melted 
tallov,',  after  being  carefully  skimmed,  is  transferred  into 
the  dipping  mould  by  means  of  ladles  or  small  buckets, 
in  such  quantities  as  may  be  required.  The  dipping- 
mould  is  nothing  else  than  a  box  of  an  oblong  form,  lined 
with  lead,  of  about  three  feet  in  length,  two  in  breadth, 
and  two  feet  in  depth,  erected  on  a  frame  at  such  a  height 
as  to  suit  the  convenience  of  the  workman,  who  sits  on  a 
chair  beside  it.  To  the  extremities  of  the  box  are  some- 
times attached  two  leaves  or  boards,  to  receive  the  drop- 
pings of  the  candles  as  they  rise  successively  from  the 
dipping-mould.  This  additional  piece  of  apparatus  may, 
however,  be  dispensed  with,  provided  the  workman  is 
careful  to  raise  the  candles  slowly  from  the  liquid  mass  ; 
or,  what  is  to  tht  same  purpose,  to  allow  the  suspended 
drops  again  to  touch  the  surface  of  the  tallow.  To  pre- 
vent the  tallow  in  the  dipping  mould  from  freezing,  or 
becoming  less  liquid  than  the  process  requires,  it  is  usual, 
in  some  manufactories,  to  place  a  chaffing-dish  below  the 
dipping-mould,  for  the  purpose  of  keeping  the  tallow  at 
the  proper  temperature.  When  the  tallow  is  kept  very 
hot  in  the  adjoining  boiler,  and  when  the  process  of  dip- 
ping proceeds  with  such  rapidity  as  to  occasion  a  con- 
stant renewal  of  the  tallow  in  the  dipping-mould,  it  will 
be  found  that  a  chaffing-dish  is  quite  unnecessary,  ex- 
cept in  very  cold  weather.  At  each  supply,  however, 
of  new  tallow,  the  workman  ought  to  be  careful  to  remove 
from  the  sides  of  the  vessel  whatever  may  have  hardened 
in  tlie  interval.  Things  being  thus  arranged,  the  work- 
man, according  to  the  first  plan  of  dipping,  takes  into 
his  hands  three  sticks  or  broaches,  on  which  has  pre- 
viously been  suspended  a  certain  number  of  wicks,  cor- 
responding to  the  size  of  the  candles  intended  to  be  made, 
and  keeping  them  at  an  equal  distance  from  each  other 
by  means  of  his  second  and  third  fingers,  he  immerses 
the  wicks  two  or  three  times  in  the  liquid  tallow,  and 
then  hangs  the  rods  upon  a  rack  to  cool.  The  same  ope- 
ration is  repeated  several  times,  till  the  candles  acijuire 
the  proper  thickness.  With  the  view  of  facilitating  the 
process  of  dipping,  and  in  order  to  diminish  the  fatigue 
of  the  workmen,  the  following  improvement,  wc  are  told, 
has  for  more  than  fifteen  years  been  practised  by  tho 
London  manufacturers.  From  the  ceiling  of  the  vvork- 
hhop  is  suspended  a  long  beam  in  the  shape  of  a  balance, 
to  one  extremity  of  which  is  attached  a  wooden  frame 
for  holding  the  broaches,  with  the  wicks  arranged  at  pro- 
per distances :  the  opposite  arm  is  loaded  with  a  wcigiit 
to  counterbalance  the  wooden  frame,  and  to  enable  the 
workmen  to  ascertain  the  jiroper  size  of  the  candles. 
The  end  of  the  lever  which  supports  the  frame  (it  is  al- 
most unnecessary  to  observe)  is  placed  immediately 
above  the  dipping-mould  ;  and  the  whole  machine  is  so 
adjusted,  that,  by  a  gentle  pressure  of  the   hand,  the 


wicks  are  let  down  into  the  melted  tallow  as  often  as  may 
be  required.  After  the  first  dipping,  the  frame  is  re- 
moved and  hung  up  to  allow  the  canclles  to  cool,  and  the 
same  operation  is  repeated  till  the  candles  acquire  the 
proper  size.  It  is  obvious,  that  the  only  advantage  gain- 
ed by  this  improved  method,  is  a  small  increase  in  the 
number  of  broaches,  and  a  partial  diminution  of  the  la- 
bour of  the  workman.  Much  delay  is  still  occasioned  by 
the  tardy  system  of  cooling;  and  the  necessity  of  remov- 
ing the  frame  after  each  dipping  is  certainly  a  great  in- 
convenience. Many  of  these  disadvantages,  we  think, 
are  completely  removed  by  the  following  method,  which 
has  been  practised  for  several  years  in  Edinburgh : 

In  the  centre  of  the  dipping-room  is  erected  a  large 
upright  shaft  AA,  which  turns  easily  on  its  two  extre- 
mities. See  Plate  CVIII.  Fig.  8.  Near  the  middle  of 
the  shaft  are  cut,  at  small  distances  from  one  another, 
six  mortises,  into  each  of  which  is  inserted  a  long  bar 
of  wood  BB,  which  moves  vertically  upon  an  iron  pin 
also  passing  through  the  middle  of  the  shaft.  The  whole 
presents  the  appearance  of  a  large  horizontal  wheel  with 
twelve  arms.  A  complete  view  of  two  of  them  only  is 
given  in  the  figure.  From  the  extremity  of  each  arm 
is  suspended  a  frame,  or  fiort.,  as  the  workmen  call  it, 
containing  6  rods,  on  each  of  which  are  hung  18  wicks, 
making  the  whole  number  of  wicks  upon  the  wheel  1296. 
The  machine,  though  apparently  heavy,  turns  round  by 
the  smallest  effort  of  the  workman;  and  each /!or/,  as  it 
comes  in  succession  over  the  dipping-mould,  is  gently 
pressed  downwards,  by  which  means  the  wicks  are  re- 
gularly immersed  in  the  melted  tallow.  As  the  arms  of 
the  levers  are  all  of  the  same  length,  and  as  each  is  load- 
ed with  nearly  the  same  weight,  it  is  obvious  that  they 
will  all  naturally  assume  a  horizontal  position.  In  order, 
however,  to  prevent  any  oscillation  of  the  machine  in 
turning  round,  the  levers  are  kept  in  a  horizontal  posi- 
tion, by  means  of  small  chains  a  a,  one  end  of  which  is 
fixed  to  the  top  of  the  upright  shaft,  and  the  other  ter- 
minates in  a  small  square  piece  of  wood  b,  which  ex- 
actly fills  the  notch  c  in  the  lever.  As  one  end  of  the 
levers  must  be  depressed  at  each  dip,  the  square  piece 
of  wood  is  thrown  out  of  the  notch,  by  the  workman 
pressing  down  the  handle  D,  which  communicates  with 
the  small  lever  <?,  inserted  into  a  groove  in  the  bar 
B.  In  order  that  the  stjuare  piece  of  wood  fixed  in  one 
extremity  of  the  chain  may  recover  its  position  upon  the 
workman's  raising  the  fiort,  a  small  cord  is  attached  to 
it,  Avhich  passes  over  a  pulley  inserted  in  a  groove  near 
c,  and  communicates  with  another  pulley  and  weight, 
which  draws  it  forward  to  the  notch.  In  this  way,  the 
operation  of  dipping  may  be  conducted  by  a  single  work- 
man with  perfect  ease  and  regularity,  and  even  dispatch. 
No  time  is  lost,  and  no  unnecessary  labour  expended  in 
removing  the  fiorts  after  each  dip;  and,  besides,  the  pro- 
cess of  cooling  is  much  accelerated  by  the  candles  being 
kept  in  constant  motion  through  the  air.  The  number  of 
revolutions  which  the  wheel  must  make  in  order  to  com- 
plete one  opciatioii,  must  obviously  depend  upon  the  state 
of  the  weather  and  the  size  of  the  candles:  but  we  arc 
told,  that,  in  moderately  cold  weather,  not  more  than  two 
hours  arc  necessary  for  a  single  person  to  finish  one 
wheel  of  candles  of  a  conmion  size.  Upon  the  suppo- 
sition, therefore,  that  six  wheels  are  completed  in  one 
day,  no  less  a  number  than  7776  candles  will  be  manu- 
factured in  that  sj)acc  of  time  by  one  workman. 

It  is  of  the  greatest  consequence,  both  for  the  purposes 
of  commerce,  aiid  with  a  view  to  k>)ing  the  duty,  that 
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a  certain  number  of  candles  should  rei!;iilarly  amovuii  to 
a  definite  wei^jhl,  and  ronsecnunlly  that- the  ojjcrationoi' 
dippin);  cease  at  the  precise  lime  when  the  caiiilles  have 
attained  this  wci(;lit.  In  order  to  ascertain  this  impor- 
tant point,  the  workman,  when  he  tliinks  th(^  candies  have 
nearly  acquired  the  proper  size,  lifts  one  of  the  hroachcs 
from  the  end  of  its  lever,  and  hangs  it  upon  the  arm  of  a 
balance  placed  heside  him,  whose  opposite  scale  has  been 
previously  loathd  with  the  proper  weif^hts. 

We  shall  nexldescril)(-  the  ])roress  of  moulding,  which, 
if  Iiossihie,  is  even  less  complicated  in  its  details  than  that 
of  dipping.  The  moulds  arc  made  of  some  metallic  sub- 
stance, usually  pewter,  and  consist  of  two  parts.  The 
shaft,  or  great  body  of  the  mould,  is  a  hollow  cylinder, 
finely  polished  in  the  inside,  and  open  at  both  extremi- 
ties. The  top  of  the  mould  is  a  small  metallic  cup,  hav- 
ing a  moulding  within  side,  and  a  hole  to  admit  the  wick. 
The  two  parts  are  soldered  together  ;  and,  when  united, 
as  will  readily  be  imagined,  have  the  shape  of  a  moulded 
candle.  A  third  piece,  called  tlic  foot,  is  sometimes 
added :  it  is  a  kuid  of  small  funnel,  through  which  the 
liquid  tallow  runs  into  the  mould,  and  being  screwed  to 
the  opposite  extremity  of  the  shaft,  is  removable  at  plea- 
sure. This  additional  piece  may  certainly  be  useful  in 
very  mild  weather;  since,  by  removing  it,  the  candles 
may  be  drawn  more  easily  from  the  moulds ;  but,  in  ge- 
neral, it  may  be  disijensed  with.  It  is  seldom  used,  and 
indeed  is  scarcely  known  in  any  of  the  large  manufacto- 
ries of  Scotland. 

Twelve  or  sixteen  of  these  moulds,  according  to  their 
size,  are  fixed  in  a  frame,  which  bears  a  great  resem- 
blance to  a  wooden  stool,  the  upper  surface  of  which 
forms  a  kind  of  trough.  The  top  of  the  moulds  points 
downwards;  and  the  other  extremity,  which  is  open,  is 
inserted  into  the  bottom  of  the  trough  or  top  of  the  stool, 
and  made  quite  level  with  its  upper  surface.  In  order 
to  introduce  the  wicks  into  the  mould,  the  workman  lays 
the  frame  upon  its  side  on  an  adjoining  table,  and  hold- 
ing in  his  left  hand  a  quantity  of  wicks,  previously  cut 
to  the  proper  length,  he  introduces  into  the  mould  along 
wire  with  a  hooked  point.  As  soon  as  the  hook  of  the 
wire  appears  through  the  hole  in  the  top  of  the  mould, 
he  attaches  to  it  the  looped  end  of  the  wick,  and  imme- 
diately drawing  back  the  wire,  carries  the  wick  along 
with  it.  In  this  manner  each  mould  in  succession  is  fur- 
nished with  a  wick.  Anoth.cr  workman  now  follow^s,  and 
passes  a  small  wire  through  the  loop  of  each  wick.  This 
wire  is  obviously  intended  to  keep  the  wick  stretched, 
and  to  prevent  it  from  falling  back  into  the  mould,  upon 
the  frame  being  placed  in  the  proper  position  for  filling. 
The  frame  is  now  handed  to  the  person  that  fills  the 
moulds,  w  ho  previously  arranges  the  small  wires  in  such 
a  manner  that  each  wick  may  be  exactly  in  the  middle  of 
the  mould. 

The  moulds  are  filled  by  running  tallow  into  the  trough 
from  a  cistern  furnished  with  a  cock,  and  which  is  regu- 
larly supplied  with  tallow  of  the  proper  temperature 
from  an  adjoining  boiler.  When  the  workman  observes 
that  the  moulds  are  nearly  half  filled,  he  t\uns  the  cock, 
and  laying  hold  of  that  portion  of  the  wick  which  hangs 
out  of  the  mould,  pulls  it  tight,  and  thus  prevents  any 
curling  of  the  wick,  which  might  injure  the  candles.  He 
then  opens  the  cock,  and  completes  the  process  of  fill- 
ing. The  frame  is  now  set  aside  to  cool;  and  when  the 
tallow  has  acquired  a  proper  consistence,  which  the 
workman  easily  discovers  by  a  snapping  noise  emitted 
by  the  candles  tipon  pressing  his  thumb  against  tlic  bot- 


tom of  the  moulds,  he  first  withdraws  the  small  wires 
which  kept  the  wicks  tense,  ari'l  then  scraping  ofl'  the 
loose  tallow  from  the  top  of  the  frame  with  a  small 
wooden  spade,  he  introduces  a  bodkin  into  the  loop  of 
the  wick,  and  thus  draws  each  candle  in  succession  from 
its  mould.  The  candles  arc  now  laid  upon  a  table  foi- 
the  inspection  of  the  exciseman,  and  afterwards  removed 
to  the  storehouse.  Previous  to  storing  them  up,  some 
candle-makers  bleach  their  candles,  by  exposing  thcni 
to  the  air  and  dews  for  several  days.  This  additional 
labour  can  be  necessaiy  only  when  the  dealer  is  obliged 
to  have  early  sales;  for  if  the  candles  are  kept  for  some 
months,  as  they  o\ight  to  be,  before  they  are  brought  to 
market,  they  become  sufficiently  whitened  by  age. 

Besides  llie  common  dipped  and  moulded  candles,  » 
kind  of  candle  intended  to  burn  during  the  night  without 
being  snuffed,  is  also  made  of  tallow.  These  candles 
are  usually  called  rush-lights,  from  the  w  ick  being  made, 
of  split  rushes. 

II.  Wax  candles.  Next  to  tallow,  the  substance  most 
employed  in  the  manufacture  of  candles  is  wax.  Wax 
candles  arc  made  either  by  the  hand  or  with  a  ladle.  In 
the  former  case,  the  wax  being  kept  soft  in  hot  water,  is 
applied  bit  by  bit  to  the  wick,  which  is  hung  from  a  hook 
in  the  wall;  in  the  latter,  the  wicks  are  hung  round  ati 
iron  circle,  placed  immediately  over  a  large  copper  tin- 
ned bason'full  of  melted  wax,  which  is  poured  upon  their 
tops,  one  after  anotlier,  by  means  of  a  large  ladle.  When 
the  candles  have,  by  either  process,  acquired  the  proper 
size,  they  are  taken  from  the  hooks  and  rolled  upon  a 
tabic,  usually  of  walnut-tree,  with  a  long  square  ui- 
strument  of  box,  smooth  at  the  bottom.  As  the  candles 
nnvict  ije  rolled  one  by  one,  in  order  to  preserve  their 
warmth,  and  Ktcp  the  wax  soft,  those  made  with  the  la- 
dle are  laid,  previous  to  tl>o  rolling,  in  a  feather-bed  fold- 
ed in  two,  at  convenient  distances  from  one  another.  The 
same  precaution  is  not  so  necessary  with  the  candles 
made  by  the  hand,  as  they  may  be  rolled  just  as  they  arc 
formed.  Besides  the  common  cylindrical  form,  wax 
candles  are  sometimes  made  of  a  conical  figure,  and  arc 
intended  chiefly  to  illuminate  churches,  and  to  be  used 
in  processions  and  funeral  ceremonies.  The  pyramidal 
form  is  given  them,  by  pouring  the  wax  upon  the  wicks 
at  different  heights:  the  three  first  ladles  are  poured  on 
at  the  top  of  the  wick ;  the  fourth  ladle  at  the  height  of 
three-fourths;  the  fifth  at  one-half ;  and  the  sixth  at  one- 
fourth.  Candles  of  this  shape,  after  being  rolled  and 
smoothed,  have  their  big  end  cutoff",  and  a  conical  hole 
made  in  it  to  receive  the  point  in  the  candlestick.  Thei-c 
is  still  another  kind  of  wax  candle,  or  taper,  said  to  be 
the  invention  of  Pierre  Blassimmere  of  Paris,  and 
brought  by  him  from  Venice  about  the  middle  of  the 
17th  century.  The  process  consists  in  making  a  wick, 
of  some  yards  in  length,  pass  several  times  through  & 
brass  bason  of  melted  wax,  and  at  the  same  time  through 
the  holes  of  an  instrument  like  that  used  for  drawing 
wire,  by  means  of  two  rollers  of  wood  turned  by  a  handle. 

We  shall  now  give  an  account  of  the  different  im- 
provements which  have  been  suggested  upon  the  manu- 
facture of  the  common  candles,  and  mention  some  of 
those  substances  which  have  been  proposed  as  substi- 
tutes for  tallow  and  wax.  It  will  be  ncccssarj-,  however, 
previously  to  explain  the  process  of  burning  in  candles, 
and  to  state  the  comparative  advantages  of  tlie  two  sub- 
stances usually  employed. 

The  wick  of  the  candle  being  always  a  combustible 
Mm  2 


276 


CANDLE. 


substance,  readily  catches  fire  vipon  tlic  application  of  a 
flame.  The  heat  thus  produced  fuses  a  portion  of  the 
tallow,  or  wax,  which  immediately  rises  through  the 
fibres  of  the  wick  by  a  kind  of  capillary  attraction.  The 
melted  matter,  as  it  approaches  the  flame,  is  gra- 
dually volatilized  and  set  on  fire  ;  a  new  portion  of  melt- 
ed tallow,  or  wax,  ascends  in  the  same  manner,  and  is,  in 
its  turn,  heated  and  burned  :  and  in  this  way  a  constant 
combustion  is  maintained.  A  candle  differs  from  a  lamp, 
chiefly  in  the  circumstance,  that  the  tallow,  or  wax,  is 
melted  gradually,  and  in  small  quantities,  and  is  retained 
in  a  cup  formed  by  the  solid  part  of  the  candle.  As  this 
cup  must  obviously  be  of  very  small  dimensions,  it  is  of 
the  last  consequence  that  the  quantity  of  matter  melted 
never  exceed  the  power  of  the  wick  to  absorb  it,  other- 
wise the  candles  will  gutter.  The  size  of  the  wick, 
therefore,  must  always  be  proportioned  to  the  fusibility 
of  the  substance  employed  ;  the  more  fusible  substance 
obviously  requiring  the  larger  wick.  Of  the  two  sub- 
stances commonly  used,  wax  is  the  least  fusible.  Tal- 
low melts  at  92"^  of  Fahrenheit,  spermaceti  at  133°,  and 
bleached  wax  at  155°.  The  flame  of  wax  is  less  bril- 
liant than  that  of  tallow,  which  is  supposed  to  be  owing 
to  the  wax  being  already  combined  with  a  portion  of  oxy- 
gen. This  disadvantage,  however,  is  more  than  com- 
pensated by  its  being  less  fusible  ;  by  which  means  a 
smaller  wick  may  be  used,  which  not  only  aflbrds  the  ad- 
vantage of  a  clear  perfect  flame,  but,  in  consequence  of 
its  flexibility,  it  naturally  falls  to  one  side,  and,  by  thus 
coming  in  contact  with  the  air,  is  burnt  to  ashes.  The 
wick  of  the  tallow  candle  being  much  larger,  preserves 
its  position  in  the  centre  of  the  flame,  which  is  less  per- 
fect, from  its  internal  part  not  being  completely  expnsprl 
to  the  action  of  the  air.  As  the  burninfr  pioi-eeds,  the 
v.'ick  lengthens,  and,  consequently  '^'''^  distance  between 
its  top  and  the  point  of  the  flame  diminishes ;  from  which 
it  follows,  that  the  oil  which  issues  from  the  extremity  of 
the  wick,  having  a  smaller  portion  of  flame  to  pass 
through,  will  be  less  perfectly  burnt,  and  will  pass  off" 
partly  in  emoke.  The  wick  soon  rises  above  the  top  of 
the  flame  ;  but,  owing  to  its  size,  and  the  quantity  of  oil 
which  it  contains,  it  is  not  converted  into  ashes,  and  dis- 
sipated, as  in  the  case  of  the  wax  candle.  On  tlie  con- 
trary, the  half  decomposed  oil  is  converted  into  a  kind  of 
coal,  or  soot,  which  gradually  accumulates  upon  tiie  top 
of  the  wick,  and  assumes  the  appearance  of  a  fungus.  In 
order,  therefore,  that  a  tallow  candle  may  burn  with  any 
degree  of  clearness,  constant  snutTing  is  requisite. 

From  tiie  above  statement,  it  appears,  that  the  chief 
difficulty  in  iniprovmg  the  burning  of  the  tallow  candles, 
arises  from  the  great  fusibility  of  the  tallow.  Several  at- 
tempts have  been  made  to  remove,  or  at  least  to  lessen, 
the  evil,  but  none  of  them  have  completely  succeeded.  If 
it  were  possible,  by  means  of  some  chemical  agent,  to 
produce  such  a  change  upon  tallow,  as  to  raise  its  melting 
point  several  degrees,  and  there  is  reason  to  believe,  that 
some  such  change  is  produced  in  wax  by  the  absorption 
of  oxygen  ;  this,  certainly,  would  be  the  most  direct  me- 
thod of  removing  the  evil.  Several  chemists,  and,  among 
others,  Mr  Nicholson,  have  engaged  in  experiments  with 
this  view  ;  but  wc  are  not  aware  that  their  success  has 
been  in  any  degree  equal  to  the  importance  of  the  object 
sought  after.  As  a  substitute  for  this  clcnidcratum,  it  has 
been  proposed  to  slrcngtlien  the  cup  by  covering  the  tal- 
low with  a  thin  coating  of  wax.  A  candle  of  this  kind, 
called  lobc/wck,i%  known  at  Canton  in  China.  Mr  Nichol- 
son informs  us,  that  he  attempted  to  imitate  this  Chinese 


candle,  by  pouring  a  quantity  of  wax  into  a  mould,  and 
immediately  pouring  it  out  again  before  running  in  the 
tallow.  In  this  way  he  covered  the  tallow  with  a  thin  film 
of  wax  ;  but  owing,  perhaps,  to  the  wax  naturally  contract- 
ing more  than  the  tallow  in  cooling,  or  to  the  sudden 
cooling  of  the  wax  before  the  tallow  was  poured  in,  he 
found,  upon  drawing  the  candle,  that  it  was  cracked  longi- 
tudinally on  its  surface.  At  any  rate,  it  is  not  at  all  like- 
ly, when  we  consider  the  additional  labour  and  expencc 
connected  with  the  manufacture  of  this  species  of  candle, 
that  it  will  ever  become  an  article  of  general  use. 

The  next  expedient  employed,  was  to  make  an  artifi- 
cial cup  ;  which,  in  fact,  is  nothing  else  than  burning  the 
tallow  in  a  lamp.  With  this  view,  a  hollow  brass  tube  is 
attached  to  the  top  of  a  cylindrical  piece  of  tallow,  or  a 
candle  without  a  wick.  The  upper  aperture  of  the  tube 
is  partly  closed  with  a  ring,  in  the  centre  of  which  is  in- 
serted a  small  metallic  piece,  nearly  resembling  that  part 
of  the  common  lamp  which  carries  the  wick,  with  which 
it  is  also  provided.  The  tube  rests  upon  the  upper  ex- 
tremity of  the  candle,  and  is  so  nicely  adapted  to  its  size, 
that  it  slides  gently  down  as  the  tallow  consumes.  The 
flame  produced  in  this  way  is  brighter,  and  niore  uniform- 
ly intense,  than  that  of  a  candle  of  the  same  size,  and  is, 
at  the  same  time,  free  from  all  disagreeable  smell ;  but  it 
was  found,  tiiat  the  heat  acquired  by  the  metallic  piece, 
during  the  combustion,  fused  more  tallow  than  the  wick 
could  take  up  ;  and,  consequently,  that  part  of  the  melted 
tallow  flowed  down  between  the  candle  and  the  brass 
tube,  and,  upon  cooling,  fastened  them  together  in  such  a 
manner,  that  tiie  gradual  progression  of  the  tube,  and  the 
necessary  supply  of  tallow,  was  obstructed.  An  inven- 
tion, upon  a  similar  principle,  was  proposed,  about  twelve 
years  ago,  by  Mr  William  Bolts  of  London,  for  which  he 
obtained  a  patent.  The  great  object  of  this  invention,  is 
to  get  rid  of  the  trouble  of  constant  snuffing,  and  to  pre- 
vent the  running  of  the  candles.  To  accomplish  this,  he 
employed  a  solid  candle,  or  cylindrical  piece  of  tallow,  to 
the  top  of  which  he  applied  a  small  wick,  by  means  of  a 
projecting  spring.  The  wick  was  kept  in  contact  with 
the  upper  surface  of  the  candle,  either  by  making  the 
wickstand  pass  round  the  candle  like  a  collar,  and  slide 
down  by  the  pressure  of  a  spring,  or,  by  making  the  wick 
immoveable,  and  putting  a  spring  at  the  bottom  of  the 
candlestick,  which  presses  the  candle  upwards  as  the 
tallow  is  consumed.  Instead  of  a  solid  candle,  he  some- 
times used  one  having  a  perforation  longitudinally ;  on 
the  top  of  which  he  placed,  for  a  wick,  a  small  tuft  of  cot- 
ton ;  to  the  lower  end  of  which  was  attached  a  thread, 
which  passi'd  down  through  the  perforation  to  the  bottom 
of  the  candle,  aiid  was  wound  round  a  key,  or  pivot.  By 
turning  this  pivot,  the  wick  is  brought  clown  as  the  can- 
dle consumes.  In  this  way,  the  wick  being  kept  con- 
stantly soaked  in  the  melted  tallow,  consumes  very  slow- 
ly, and,  consecjuently,  supersedes  the  necessity  of  snuff- 
ing. The  size  of  the  wick  may  also,  by  this  contrivance, 
be  proportioned  to  that  of  the  candle,  and  the  fusibility  of 
the  material  employed  ;  while,  by  the  action  of  the  spring, 
or  pivot,  the  flame  may  be  made  to  apjuoach  or  recede, 
as  circumstances  require.  This  coKtrivance,  however, 
requires  too  much  attention  for  conunon  use,  and  is  ob- 
viously too  complicated.  The  only  other  attempt  at  im- 
proving the  wick,  which  deserves  notice,  is  that  of  the 
candlemakers  of  Munich,  who  use  a  thin  slip  of  wood 
boimd  round  with  unspun  cotton  to  the  thickness  of  a 
small  quill.  These  slips  arc  made  of  pine,  willow,  and 
Other  kinds  of  wood,  but  most  commonly  of  fir.    They 
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are  prepared  by  first  scraping  o(T  the  hark,  and  reducing 
thcni  to  the  size  of  a  small  straw.  Tlu-y  arc  then  ruhbcil 
over  with  wax  or  (allow,  and  afterwards  rolled  on  a 
smooth  table,  on  veiy  fine  carded  eotton.  When  they 
have  ac(|Viired  the  proper  size,  they  are  introduced  into 
the  moulds,  or  hunj^  on  the  dip|>itip^  frame,  as  formerly 
described.  These  randies,  we  are  told,  besides  burnint^ 
longer  than  the  conunon  ones,  do  not  blaze,  and  are  less 
prejudicial  to  the  eyes  of  those  who  are  accustomed  to 
read  or  write  at  nijjht.  They  must  be  snufl'cd  with  a  pair 
of  sharp  scissars,  and  j^reat  care  must  be  taken  not  to 
break  or  deranjje  the  wick. 

Various  methods  of  purifyinq^  the  tallow,  and  rendering 
it  more  Hrm  and  compact,  arc  dcsci-ibed  in  the  Diction- 
aire  de  t'Indualrie,  under  the  article  Chaudcttc.  In  all 
these  processes,  alum  seems  to  be  the  chief  atjent,  to 
which  is  sometimes  added  nitre  and  sal  ammoniac.  In 
order  to  i^ive  tallow  the  ai)pearance  of  wax,  quicklime  is 
used  in  purifying  it,  and  sometimes  vincjjjar.  The  tal- 
low thus  prepared,  when  mixed  with  an  equal  portion  of 
wax,  makes  very  beautiful  candles.  Several  attempts 
have  been  made  to  deprive  tallow  of  the  bad  smell,  but 
none  of  them  have  completely  succeeded.  A  decoction 
of  rosemary,  sage,  laurel,  and  wild  mint,  has  been  used  ; 
and  the  powder  of  charcoal  has  been  suggested  :  the  for- 
mer, however,  it  is  likely,  only  conceals  the  odour  with- 
out removing  it,  and,  at  any  rate,  could  scarcely  be  cm- 
ployed  on  a  great  scale  ;  the  effect  of  the  latter,  as  far  as 
wc  know,  has  not  yet  been  ascertained.  In  the  Archives 
dca  Decouverles,  published  at  Paris  in  1810,  M.  Bonna- 
tin  announces  a  new  method  of  purifying  tallow,  by  which 
it  is  deprived  of  all  colour  and  humidity,  and  may  be 
kept  for  several  years  without  becoming  either  yellow  or 
i-ancid.  The  process  is  kept  a  secret;  but  M.  Vauque- 
lin  has  examined  the  tallow,  and  his  report  is  favourable. 
The  candles  made  from  it  are  distinguished  by  the  purity 
of  their  light,  and  the  absence  of  smoke,  but  chielly  by 
their  not  running,  and  their  requiring  to  be  seldom 
snuffed. 

VVc  have  already  mentioned,  that  tallow,  purified 
with  quicklime,  is  sometimes  mixed  with  wax,  in  order 
to  improve  the  candles,  or,  rather,  to  diminish  the  price. 
lnihcJour/:alde  Paris  for  1787,  is  announced  the  disco- 
very of  a  new  species  of  wax  candles,  made  of  wax  and 
the  pulp  of  potatoes.  The  wax  extracted  from  the  fruit 
of  the  waxtree,  when  mixed  with  a  portion  of  common 
wax,  or,  what  is  better,  with  tallow,  makes  excellent  can- 
dles, which  diffuse  an  agreeable  odour  in  burning.  Can- 
dles have  also  been  made  of  the  butter  of  the  cocoa-nut, 
and  of  an  oil  extracted  from  the  brain  of  the  whale,  which, 
after  being  exposed  to  the  air,  soon  actiuires  a  consider- 
able degree  of  consistence.  Candles  made  of  tlie  latter 
material  are  covered  with  a  slight  varnish  ;  and  those 
made  from  the  cocoa  burn  with  a  clear  steady  llame,  and 
last  much  longer  than  tallow  candles. 

We  shall  conclude  our  remarks  with  a  short  abstract 
•fthe  excise  laws  respecting  candles. 

These  laws  relate  cliiefly  to  four  points,  viz.  the  li- 
cense for  making  and  selling  candles  ;  the  additional  du- 
ty levied  by  the  weight ;  the  checks  upon  snmggling  ;  and 
the  penalties  to  be  exacted  for  neglecting  or  opposing 
the  provisions  of  the  act.  Tne  license  to  make  wax  can- 
dles is  6/..  and  W.  for  tallow  candles.  The  license  to  sell 
is  lOj.  6rf.,  and  both  must  be  renewed  annually;  but 
those  who  take  tlie  license  for  making,  are  not  obliged  to 
take  the  license  for  seliiug  also  during  the  same  year. 
The  additional  duty  upon  wax  candles  is  3^d.  per  lb.  and 


that  on  tallow  candles  Irf.  The  checks  upon  .■smuggling 
consist  in  allowing  the  cxci8e-oiri<:ers  to  lock  up  and  seal 
all  furnaces,  moulds,  kc.  made  use  of  in  the  manufacture 
of  candle,  and  to  opvu  them  only  upon  notices  from  the 
manufacturer:  these  notices  to  be  given  in  at  the  head 
office  six  hours,  in  a  city  or  market-town  twelve  hours; 
and  elsewhere  within  Iwenty-fours  before  they  are  to  be 
used.  The  penalties  in  general  are  20/.,  50/.,  and  100/.; 
but  never  exceed  the  last  sum.     (s) 

CANDY.     See  Ceylo.v. 

CANE.     See  Sugau. 

CANEA,  a  seaport  town  of  Candia,  lies  on  the  north 
side  of  the  island,  at  the  eastern  extremity  of  a  large  bay, 
and  is  supposed  to  occupy  the  site  of  the  ancient  Cydo- 
nia.  Canea  is  of  an  oblong  figure,  about  two  miles  in 
circumference,  and  defended  by  a  strong  wall  and  a 
broad  and  deep  ditch  cut  through  a  bed  of  rock.  It  has 
four  bastions  on  the  land  side,  and  a  ravcline  at  the  north- 
east corner.  Towards  the  sea,  on  the  left  of  the  har- 
bour, are  four  batteries  mounted  with  heavy  cannon,  and, 
on  the  right,  is  a  strong  wall  extending  along  a  chain 
of  pointed  rocks,  at  the  extremity  of  which  is  an  old 
castle  now  falling  into  ruins.  The  streets  are  straight 
and  spacious,  the  squares  are  adorned  with  fountains, 
but  there  are  no  buildings  in  it  worthy  of  notice.  The 
houses  are  mostly  of  one  story,  with  flat  roofs  forming  a 
terrace ;  and  some  of  them,  which  are  contiguous  to  the 
harbour,  are  adorned  with  balconies,  which  command  an 
extensive  prospect  of  the  bay,  formed  between  Cape 
Spada  and  Cape  Melecca.  Canea  is  the  most  flourish- 
ing, and  in  proportion  to  its  extent,  the  most  populous 
city  of  Candia.  It  carries  on  a  considerable  trade  in  olive 
oil  and  soap.  It  exports  wax  and  honey  to  the  Archi- 
pelago, and  wine  to  all  parts  of  the  Levant.  The  har- 
bour, however,  which,  by  a  little  attention,  might  be 
rendered  both  safe  and  commodious,  is  completely  ne- 
glected by  the  Turks.  Vessels  are  allowed  to  throw 
overboard  whatever  incommodes  them,  and  not  unfre- 
quently  a  part  of  their  ballast.  The  basin  is  tlius  choked 
up,  and  can  now  scarcely  admit  ships  of  two  hundred 
tons  burden.  The  immense  arsenals  built  by  the  Ve- 
netians are  also  falling  to  ruins.  They  are  vaulted  with 
stone,  and  sufficiently  large  for  containing  a  ship  of  the 
line,  which,  from  the  nature  of  their  situation,  might 
be  built  there,  and  then  launched  into  the  water.  I3ut 
Turkish  indifference  is  a  complete  bar  to  every  species 
of  improvement,  for  promoting  the  commerce  and  the 
public  prosperity  of  the  country.  M.  Savary  reckons 
the  population  of  this  city  at  15,000  souls  ;  while  Olivier 
reduces  it  to  little  more  than  7000,  among  whom  are 
upwards  of  4000  Turks,  2000  or  3000  Greeks,  150 
Jews,  4  French  houses,   and  some  Italians. 

In  the  neighbourhood  of  Canea  are  some  fine  forests 
of  olive  trees,  intersected  with  cultivated  fields,  orange 
groves,  vineyards,  and  gardens.  Tlie  rocks  are  covered 
with  the  famous  dittany  of  Crete,  so  celebrated  by  the 
ancients,  which  is  gathered  by  the  peasants  into  small 
bundles,  and  brought  to  market.  Near  this  town  arc 
huts  erected  for  the  accommodation  of  lepers,  who  sub- 
sist upon  the  produce  of  a  small  garden,  and  the  alms 
of  passengers ;  and  on  the  side  of  the  highway  are  ex- 
posed the  bodies  of  criminals,  who  have  undergone  the 
drcailful  punisnincnt  of  empalement.  "  They  arc  rang- 
ed," says  M.  Sonnini,  "  on  each  side  of  the  road  ;  and  in 
this  dreadful  rank  are  seen  men,  wiiose  body  is  longi- 
tudinally transpierced  by  a  stake,  some  dead,  others  ex- 
piring, some  smoking  their  pipe  witli  as  much  tang- 
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froid  as  if  they  were  sitting  on  cushions,  railing  at  the 
Europeans,  and  living,  as  long  as  twenty  four  hours,  in 
the  most  excruciating  torments."  North  Lat.  35°  28', 
East  Long.  24°  15'.  See  Olivicr's  Travels  in  the  Otto- 
man Emfm-e,  vol.  ii.  p.  288;  Sonnini's  Travels  in  Greece 
and  Turkey,  p.  211;  and  Savary's  Letters  on  Greece,  p. 
207.     (fi) 

C ANELLA,  a  genus  of  plants  of  the  class  Dodecan- 
dria,  and  order  Monogynia.     See  Botany,  p.  218. 

CANEPHORA,  or  Canephorus,  a  genus  of  plants  of 
the  class  Pentandria,  and  order  Monogynia.  See  Bota- 
ny, p.  144. 

CANICULAR  Year.     See  Chronology. 

CANIS  INIajor,  the  name  of  a  constellation  in  the 
southern  hemisphere.  In  Ptolemy's  catalogue,  it  con- 
tains 29  stars;  in  Tycho's,  13  ;  in  Hevelius's,  21;  in  the 
Britannic  catalogue,  31;  and  in  the  catalogue  printed  in 
the  Article  Astronomy,  we  have  given  the  position  of 
24  of  the  principal  stars,     (w) 

CANIS  Minor,  the  name  of  a  constellation  in  the 
southern  hemisphere.  In  Ptolemy's  Catalogue,  it  con- 
tains 2  stars;  in  Tycho's  5  ;  in  Hevelius's  13;  in  the 
Britannic  catalogue,  14;  and  in  the  catalogue  printed  in 
the  article  Astronomy,  we  have  given  the  longitude  and 
latitude  of  8  of  the  principal  stars,     (to) 

CANNA,  a  genus  of  plants  of  the  class  Monandria, 
and  order  Monogynia.     See  Botany,  p.  77. 

CANNABIS,  a  genus  of  plants  of  the  class  Dicecia, 
and  order  Pentandria.     See  Botany,  p.  329. 

CANN.fi,,  in  ancient  geography,  a  small  town  of  Ita- 
ly, situated  on  tlie  river  Aufidus  in  Apulia,  not  far  from 
the  sea.  The  traces  of  Cannae  are  at  present  very  faint, 
consisting  of  a  few  fragments  of  walls,  gates,  and  altars, 
with  some  excavations.  Even  the  river  seems  to  have 
degenerated  from  its  ancient  grandeur, — its  sounding 
stream,  so  much  celebrated  by  the  poets,  being,  when 
visited  by  Swinburne,  but  a  tame  muddy  rivulet.  The 
embankments,  however,  by  which  its  encroachments  are 
restrauied,  sufficiently  attest  its  force  in  winter,  when  it 
is  swelled  by  the  mountain  torrents.  Cannae  is  chiefly 
remarkable  for  the  battle  fought  in  its  vicinity,  between 
Hannibal  and  the  Romans  in  the  second  Punic  war. 
This  great  engagement,  which  nearly  annihilated  the 
power  of  Rome,  and  which,  in  that  case,  would  have  to- 
tally altered  the  destinies  of  the  world,  was  fought 
in  the  year  of  Rome  536,  before  the  Christian  asra 
216. 

After  the  battles  of  Trcbia  and  Trasimenus,  in  which 
the  flower  of  the  Romans  perished,  nothing  short  of  mad- 
ness could  have  prompted  the  senate  and  people  to  op- 
pose to  the  victorious  veterans  of  Hannibal  their  raw 
tumultuary  levies,  however  numerous  and  brave.  Fa- 
bius  Maximus  accordingly  adopted  the  wise  policy  of 
protracting  the  war ;  and  contenting  himself  with  a  mo- 
<lerate  number  of  troops,  took  care  never  to  lose  sight  of 
the  enemy,  but  at  the  same  time  not  to  come  to  a  regular 
engagement.  By  this  mode  of  warfare,  the  only  one  that 
has  ever  been  successful  in  similar  circumstances,  the 
Carthagcnians,  in  an  enemy's  country,  were  speedily 
thiimcd  by  tlic  sword,  famuic,  and  disease.  In  propor- 
tion as  the  Romans  increased  in  numbers  and  experience, 
tlie  invading  army  was  diminished  and  disheartened; 
and  so  nearly  was  Hannibal  worn  out  by  this  plan,  that 
his  meiccnarics  were  on  tlie  point  of  deserting,  and  he 
himself  cntei-tained  the  project  of  escaping  into  Gaul 
with  his  cavalry  alone.  But  liis  affairs  were  destined 
soon  to  be  retrieved  by  the  foolish  impatience  of  the  Ro- 


man populace.  A  lew  successful  encounters,  hazarded 
contrary  to  the  injunctions  of  Fabius,  raised  the  spirits 
of  the  giddy  rabble  to  such  a  pitch  of  frenzy,  that  they 
now  began  to  impeach  the  courage  and  even  integrity  of 
Fabius,  to  demand  a  new  system  of  war,  and  to  look  out 
for  generals  of  a  more  enterprising  description.  Even 
the  senate  became  infected  with  these  sentiments ;  and 
though  they  made  some  opposition  to  the  election  of 
Varro,  a  headstrong  fiery  character,  and  gave  him  for 
his  colleague  Paulus  jEmilius,  a  man  of  the  same  de- 
scription as  Fabius,  they  undeniably  empowered  these 
two  consuls  to  seek  the  enemy,  and  bring  the  war  to  the 
issue  of  a  general  engagement.  The  preparations  made 
for  this  event  were  such  as  Rome  had  never  before  wit- 
nessed. Each  of  the  four  veteran  legions  already  in  the 
field,  was  recruited  to  the  strength  of  5000  foot,  and  300 
horse.  In  addition  to  these,  four  entirely  new  legions 
were  organised,  consisting  of  the  same  number  as  the 
former ;  and  the  whole  being  joined  by  an  equal  num- 
ber of  auxiliary  foot,  and  twice  the  number  of  horse,  a 
magnificent  armament  was  thus  quickly  formed  of  about 
88,000  combatants,  of  whom  7200  were  cavalry.  Han- 
nibal's army  was  only  50,000  strong,  composed  chiefly  of 
Gauls  and  Spaniards;  but  of  these,  10,000  vt^ere  cavalry 
iji  tlie  highest  state  of  discipline.  This  superiority  of 
the  Romans  in  point  of  numbers  was  more  than  counter- 
balanced by  the  inexperience  of  their  troops,  and  by  the 
opposite  dispositions  and  unbecoming;  quarrels  of  the 
two  consuls.  Varro,  all  eagerness  for  engaging,  and 
iEmilius,  attached  to  the  Fabian  system,  soon  found  it 
utterly  impossible  to  carry  on  a  joint  command.  From  a 
partition  of  the  troops,  they  were  imperiously  deterred 
by  the  recent  disastrous  example  of  Fabius  and  Minu- 
cius :  they  therefore  resolved  on  the  equally  dangerous 
expedient  of  taking  the  supreme  command  eacft  his  day 
alternately. 

When  the  two  consuls  came  up  with  Hannibal,  whom 
they  had  followed  from  the  north,  they  found  him  en- 
camped near  the  village  of  Cannse,  but  on  M'hich  side  of 
the  Aufidus  is  imcertain.  Their  first  care,  as  usual, 
was  to  fortify  a  camp,  which  they  i)itched  not  far  from 
Hannibal's,  on  the  same  side  of  tlie  river ;  and  to  se- 
cure a  free  communication  with  the  opposite  bank,  they 
pushed  across  a  strong  detachment,  who  fortified  tlicm- 
selves  in  a  lesser  camp  on  the  other  side.  It  is  proba- 
ble, however,  that  the  river  was  at  this  season,  which 
was  summer,  easily  fordable  in  most  places,  and  that  it 
presented  no  other  obstacles  than  those  arising  from  a 
rugged  channel  and  steep  banks.  To  Hannibal,  who 
was  apprised  of  every  transaction  within  tlic  Roman 
camp,  the  consular  dissensioiis  augured  well ;  and  ou 
the  hot  temper  of  Varro  he  resolved  to  practice  some 
of  his  old  artifices.  With  this  view,  he  ostentatiously 
offered  battle,  insulted  the  enemy  by  every  means  in  his 
power,  and  while  he  thus  encouraged  his  own  troops, 
who  were  at  first  terrified  by  the  amazing  numbers 
of  the  Romans,  he  succeeded  in  bringing  on,  what  was 
necessary  to  him  in  his  present  embarrassed  circum- 
stances, a  general  engagement.  By  a  trivial  event,  he 
completely  exhausted  the  patience  of  Varro;  for  after 
having  repeatedly  insulted  the  greater  camp  of  the 
Romans,  he  despatched  a  party  of  Numidian  horse 
across  the  river,  who  falling  suddenly  on  the  water- 
ing parties  of  the  lesser  canq),  drove  them  with  great 
slaughter  before  them,  and  advanced  to  the  very  ram- 
parts. Had  jEmilius  not  happened  to  have  the  com- 
mand this  day,  Varro  would  have  crossed  the  river  in- 
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stuntly  to  revenge  tlie  afl'ront ;  l>ut  liiis  measure  lie  was 
compelled  to  put  oO"  for  u  few  hours  loufjcr,  by  llie  au- 
thority of  his  eollcagiie,  who  was  entirely  averse  to  a  ge- 
neral action. 

Next  niorniin^'s  dawn  (lisrovercil  to  the  eyes  of  both 
(Vriiiies  the  nd  Ihi);,  the  sifjnal  for  battle,  flyiny  over  the 
tent  of  Varro;  who  iiiiiueiliatcly  after  conducted  his 
forces  across  the  Aiilidus,  and  joined  tluni  to  those 
from  the  lesser  camp.  yiCniiliiis,  seeing;  now  tliut  all 
opposition  was  fruitless,  accom])anied  V'arro  to  the  field, 
and,  like  a  faithful  soldier,  seconded  all  his  measures. 
The  reasons  which  determined  V'arro  to  this  movement 
with  his  main  body,  seem  to  have  been  both  tlic  desire 
of  a  position  better  adapted  for  his  infantry,  in  which  his 
chief  strenjjth  lay,  and  the  consideration,  that  on  that 
side  Hannibal  had  no  camp  to  which  he  could  retire  in 
case  of  a  defeat.  The  whole  Roman  army,  with  the  ex- 
ception of  those  left  to  guard  the  two  camps,  being  now 
united,  was  drawn  up  by  the  consuls  in  the  following 
array.  In  the  right  wing  were  posted  the  knights,  tlic 
flower  of  the  Roman  cavalry,  having  their  right  flank 
protected  by  the  river,  and  their  faces  turned  to  the 
south.  NcKt  came  the  legions,  drawn  up,  on  this  occa- 
sion, in  one  very  deep  compact  line,  on  account  of  the 
sniallness  of  the  space  for  such  a  multitude,  and  proba- 
bly the  better  to  resist  the  shock  of  cavalry.  On  the 
left  of  tlie  legions  were  drawn  up  in  similar  array,  the 
•whole  body  of  the  allies,  having  their  own  nunierous 
cavalry  posted  on  their  left,  who  terminated,  on  that 
hand,  the  general  line.  An  advance  or  first  line  was 
composed  of  the  light  infantry,  armed  with  bows,  slings, 
and  javelins.  The  two  consuls  commanded  the  wings, 
jEimilius  the  right,  and  Varro  the  left,  and  to  Servilius, 
ii  consul  of  the  preceding  >'<^ar,  was  committed  the  con- 
duct of  the  centre. 

During  these  proceedings  among  the  Romans,  Han- 
nibal was  not  idle.  As  soon  as  he  discovered  their  in- 
tention, he  hastened  to  meet  them  beyond  the  Aufidus, 
on  the  ground  which  they  themselves  had  chosen  for 
the  field  of  battle.  Sending  over  his  Balearic  slingers 
and  other  light  troops  before  him  at  break  of  day,  to 
cover  his  passage,  he  himself  soon  followed  at  the  head 
of  his  regular  forces,  which  were  conducted  into  the 
field  according  to  their  intended  stations.  While  his 
men  were  coming  up,  Hannibal  rode  forward  to  an  emi- 
nence with  a  few  attendants,  in  order  to  reconnoitre  the 
enemy,  whom  he  found  already  ranged  in  order  of  bat- 
tle. Cisco,  a  Carthaginian  nobleman,  observed  to  him, 
with  symptoms  of  alarm,  that  the  number  of  the  enemy 
was  very  astonishing;  Hannibal,  with  a  serious  counte- 
nance, told  him,  that  there  was  som.ething  yet  more 
astonishing ;  "  for,"  said  he,  "  in  all  that  immense  army, 
there  is  not  one  man  whose  name  is  Cisco  !"  This  un- 
expected jest  made  all  the  company  laugh,  and  soon 
produced  a  similar  efTect  through  all  the  army,  who,  by 
this  well-timed  pleasantry  of  their  general,  were  at  once 
relieved  from  all  their  apprehensions. 

The  disposition  of  Hannibal's  army  was  regulated,  in 
a  great  measure,  by  the  arrangement  of  the  enemy.  On 
the  left  extremity  of  his  line,  and  nearest  the  river,  were 
posted  the  Caulish  and  Spanish  cavalry,  as  being  best 
calctilated  to  cope  with  the  Roman  horse  ;  on  the  right 
extremity  were  the  Nuniidian  cavalry,  excellent  in  pur- 
jsuit,  though  not  firm  enough  for  a  shock,  but  altogether 
proper  antagonists  to  the  social  cavalry  of  the  Romans. 
Between  these  two  wings  extended  his  main  line  of  infan- 
try, wliich  was  so  arranged,  that  the  African  foot,  who 


were  heavy  armed,  composed  both  its  cxircniiticB  ;  while 
the  Spanish  and  (iaulish  infantry,  who  were  n')t  no  regu- 
larly armed,  occupied  the  centre.  The  light  troops  were 
a  little  in  advance,  before  the  main  battle.  By  this  dis- 
position Hannilial  had  two  objects  in  view  ;  to  oppose 
corresponding  tieseriptions  of  force  to  the  Roman  line, 
and  to  break  down  and  intermix  his  various  nations,  so  as 
to  make  them  a  chc  k  u|)on  each  other.  Having  assign- 
ed the  left  wing  to  Hasdrubal,  and  the  right  to  Maharbal, 
he  himself,  with  his  brother  Mago,  commanded  the  cen- 
tre. I, ivy  alVords  us  a  most  lively  view  of  this  various  as- 
semblage of  nations,  when  drawn  up  in  line,  and  ready 
for  battle.  The  Africans,  he  tells  us,  might  well  have 
been  mistaken  for  a  Roman  army,  being  equipped  with 
the  armour  of  the  Romans,  vanquished  in  the  battles  of 
Trcbia  and  Trasinunus.  The  shields  borne  hy  the  Cauls 
and  the  Spaniards  were  nearly  of  the  same  form  ;  h'.V 
the  swords  of  these  nations  were  dissimilar.  The  swords 
of  the  Gauls,  like  those  of  our  own  ancestors  the  Cale- 
donians, were  excessively  long,  and  without  point;  while 
those  of  the  Spaniards,  who  were  accustomed  more  to 
thrusting  than  to  cutting,  were  remarkable  for  their 
shortness  and  their  sliarp  points.  The  general  appear- 
ance of  these  two  nations,  conspicuous  for  the  gigantic 
size  of  their  bodies,  and  their  barbarous  aspect,  was  ter- 
rible to  the  view.  The  Gauls  were  naked  from  the  waist 
upwards  ;  the  Spaniards  were  dressed  in  linen  habits  of 
a  surprising  whiteness,  the  effect  of  which  was  magni- 
ficently increased  by  a  rich  border  of  purple. 

In  the  direction  of  his  line,  as  well  as  in  the  choice  of 
his  ground,  Hannibal  was  evidently  compelled,  in  some 
degree,  to  conform  to  tlic  arrangements  of  \'arro,  who 
had  first  taken  his  station  in  the  field.  This  being  the 
case,  the  left  of  the  Carthaginians  touched  tiie  river, 
their  line  ran  parallel  to  tliat  of  the  Romans,  and  their 
faces  were' turned  to  the  north,  independently  of  the  fore- 
.sight  of  Hannibal,  who  yet  is  mentioned  by  Plutarch  as 
having  drawn  up  his  men,  so  as  to  have  the  whid  Vul- 
turnus  to  their  back,  while  that  hot  and  suffocating  wind 
blew  clouds  of  dust  into  the  eyes  of  the  Romans.  The 
meridian  sun,  and  the  wind  S'ulturnus,  were  indeed  in 
his  favour ;  but  the  merit  was  not  his,  for  Varro,  who 
had  overlooked  and  probably  despised  these  advantages, 
had  forced  them  unavoidably  upon  his  antagonist.  Some 
difficulties  have  been  started  by  Chaupy,  respecting  what 
quarter  the  armies  faced,  founded  on  topographical  con- 
siderations, and  the  direction  taken  by  the  fugitives  after 
the  battle.  Hut  it  is  abundantly  obvious,  that  a  rapid 
stream  flowing  through  a  sandy  plain,  and  restrained  at 
present  fiom  changing  its  course  only  by  moles  and  em- 
bankments, must  have  occasioned,  in  the  space  of  2000 
years,  many  alterations  in  the  aspect  of  the  vicinity  ; 
and  also  that  in  a  tumultuary  engagement,  bodies  of  men 
may  escape  in  all  directions.  In  our  opinion,  the  expres- 
sion of  Polyblus  is  no  more  c(|uivocal  than  that  of  Livy. 
As  the  Aufidus  runs  generally  in  a  north-easterly  direc- 
tion, we  must  suppose  such  a  large  elbow  as  Swinburne 
observed  in  the  vicinity  of  Cannae,  in  oi-der  to  make  the 
armies,  while  their  faces  are  turned  respectively  to  the 
north  and  south,  to  have  each  of  them  an  extremity  rest- 
ing on  the  river.  But  the  supposition  of  that  traveller 
is  altogether  inadmissible,  that  Hannibal,  after  fording 
the  stream,  drew  up  his  men  within  the  bending  of  ti;e 
river  in  front  of  the  Romans,  his  troops  forming  the 
chord,  of  which  the  river  in  his  rear  was  the  arch.  In 
this  case  Hannibal  would  have  had  both  his  w  ings  resting 
oa  the  riyerj  u  circumstance  never  before  heard gf;  and 
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his  danger,  in  the  estimation  of  every  military  man, 
must  have  been  prodigiously  increased  by  his  entangled 
position. 

Both  armies  being  drawn  up  as  we  have  described 
them,  the  light  troops  on  either  side  raising,  as  usual,  a 
great  shout,  began  the  battle.  Soon  afterwards,  Hanni- 
bal ordered  his  Spanish  and  Gaulish  horse,  the  best  in 
his  army,  and  stationed  as  already  mentioned  on  his  left 
.wing,  to  attack  the  Roman  knights.  This  terrible  con- 
flict, as  Livy  observes,  was  not  in  the  usual  style  of 
equestrian  engagements  ;  for  confined  on  one  side  by  the 
river,  and  on  the  other  by  the  infantry,  the  horsemen 
were  compelled  to  rush  straight  forward  against  each 
other,  and  to  fight  man  to  man ;  and  when  the  horses 
were  so  crowded  and  intermixed  that  they  could  scarcely 
move,  the  soldiers  pulled  each  other  from  their  seats, 
and  continued  the  action  on  foot.  The  veteran  horsemen 
of  Hannibal  at  last  prevailed.  Most  of  the  knights  were 
slain  upon  the  spot,  and  the  remainder  pursued  and  dis- 
sipated by  Hasdrubal.  This  general  immediately  wheel- 
ed round  to  the  right  wing,  routed  in  a  short  time  the 
cavalry  of  the  Roman  allies,  and  dispatched  the  Numi- 
dian  horse  in  pursuit. 

While  this  awful  prelude  was  going  on,  the  regular 
infantry  on  both  sides  drew  near  to  try  their  strength. 
The  Romans  seem  to  have  received  the  onset,  and  to 
have  continued  with  one  straight  front  till  actually  en- 
gaged. But  Hannibal  ordering  his  heavy-armed  Afri- 
cans, who  composed  the  extremities  of  his  infantry,  to 
stand  still,  moved  forward  in  person  at  the  head  of  the 
main  body,  composed  of  the  Gaulish  and  Spanish  infantry. 
The  centre  of  this  body  was  considerably  advanced  be- 
yond its  flanks,  which  however  still  rested,  like  the  ex- 
tremities of  a  great  arch,  on  the  heavy-armed  Africans. 
The  great  superiority  of  the  Romans,  who  were  nearly 
double  his  numbers,  had  obliged  Hannibal  to  extend,  and 
consequently  to  weaken  his  infantry.  This  weakening, 
however,  of  his  line,  we  have  reason  to  believe,  was 
confined  exclusively  to  the  prominent  part  of  it  in  the 
centre,  the  Afiicans  being  firm  and  compact  in  their  ar- 
ray. It  was  the  singular  glory  of  Hannibal  on  this  occa- 
sion, to  have  converted  his  deficiency  of  strength  into 
the  cause  of  victory.  Well  aware  that  his  barbarous 
auxiliaries,  arranged  in  a  thin  line,  could  not  long  with- 
stand a  regular  shock  of  heavy-armed  infantry,  his  inten- 
tion was  most  clearly,  from  the  beginning,  to  encourage 
the  Romans  to  break  through  his  centre,  and  thus  ex- 
pose themselves  on  their  flanks.  Accordingly,  after  the 
advanced  Gauls  and  Spaniards  had  fought  most  despe- 
rately for  some  time,  they  began  at  last  to  give  way  ;  and 
this  body,  which  originally  presented  a  convex  line  to 
the  enemy,  was  now  bent  in  the  contrary  direction,  and 
embraced  the  advancing  Romans  in  the  form  of  a  half 
moon.  These,  thinking  to  overwhelm  Hannibal  at  once, 
pushed  on  with  irresistible  fury,  and  drove  him  before 
them  with  shouts  of  victory.  Varroand  jEmilius  appear 
to  have  been  carried  along  with  the  soldiery  by  the  blind- 
est presumption;  for  instead  of  securing  their  flanks, 
and  overturning  the  Africans  in  their  course,  they  seem 
to  have  concentrated  their  troops,  for  the  purpose  of  en- 
tirely breaking  through  the  enemy,  and  attacking  him 
in  the  rear.  This  movement  proved  fatal  to  the  Romans. 
The  Africans,  who  had  hitherto  stood  still,  were  now 
closing  on  the  Roman  flank,  while  Hasdrubal  and  his 
victorious  cavalry  was  ready  to  fall  upon  their  rear. 
Vigorously  attacked  on  both  sides,  the  consuls  made 
their  men  face  different  ways ;  but  the  contest  was  no  lon- 


ger equal,  the  Africans  were  quite  fresh  and  in  order,— 
the  Romans,  already  exhausted  with  fatigue,  were  also 
in  the  utmost  confusion.  The  return  of  Hannibal  with 
his  Gauls  and  Spaniards,  whom  he  had  soon  rallied,  made 
it  no  longer  a  battle,  but  a  carnage.  Fighting  hitherto 
with  the  greatest  bravery,  and  performing  all  that  could 
be  expected  from  high  spirited  men,  the  Romans  were 
now  at  length  utterly  broken  and  routed.  The  Cartha- 
ginian cavalry,  in  which  arm  Hannibal  was  stronger, 
acting  on  a  plain,  and  in  the  midst  of  a  disorderly  crowd 
of  flying  enemies,  allowed  few  to  escape  ;  while  the  in- 
fantry, in  like  manner,  exasperated  by  their  fatigues  and 
their  habitual  enmity,  revelled  with  savage  eagerness  in 
the  work  of  destruction.  Hannibal  himself  was  at  last 
so  much  touched  with  compassion  at  the  fate  of  the  Ro- 
mans, that  he  cried  out  several  times  during  the  slaugh- 
ter, "  Hold,  soldiers  !  spare  the  vanquished  !" 

The  fate  of  the  consul,  Paulus  .^milius,  as  described 
by  the  ancient  writers,  is  truly  aflecting.  This  brave 
captain  had  been  severely  wounded  early  in  the  day ; 
but  his  zeal  would  not  suffer  him  to  quit  the  field  till  most 
of  his  troops  were  cut  to  pieces.  At  this  last  extremity, 
in  the  hopes  of  retarding  the  pursuit,  he  ordered  the  few 
cavalry  who  still  kept  by  him  to  disinount,  and  engage 
the  enemy  on  foot.  This  slender  band,  however,  was 
soon  overwhelmed  by  the  impetuous  enemy,  and  every 
man  who  was  able  mounted  his  horse  and  fled.  During 
this  melancholy  exigency,  Cneus  Lentulus,  a  legionary 
tribune,  happening  to  ride  that  way  in  his  retreat,  espied 
the  consul  sitting  on  a  stone,  and  covered  all  over  with 
wounds  and  blood.  The  generous  tribune  immediately 
offered  him  his  horse,  observing  that  he  could  help  him 
to  mount,  and  protect  him.  But  jEmilius,  with  an  air 
of  grandeur,  declining  his  offer,  advised  him  to  make 
use  of  his  small  time  for  escaping,  expressing,  for  his 
own  part,  his  fixed  resolution  to  expire  on  those  heaps  of 
his  dead  soldiers,  by  whom  he  was  surrounded.  He,  at 
the  same  time,  enjoined  the  tribune  to  advise  the  senate 
to  fortify  Rome  with  all  speed,  and  to  assure  Fabius  that 
he  had  lived,  and  was  now  dying,  impressed  with  the 
wisdom  of  his  counsels.  Before  Lentulus  had  gone  far, 
he  observed,  with  the  keenest  anguish,  the  noble  consul 
surrounded,  and  still  feebly  fighting  in  the  midst  of  the 
enemy,  who  were  not  then  aware  of  his  quality.  The 
otlier  consul,  Varro,  escaped  to  Venusia,  attended  only 
by  seventy  horse. 

This  was  perhaps  the  greatest  defeat  that  the  Romans 
ever  experienced,  not  excepting  that  from  the  Gauls. 
Of  an  army  of  near  90,000  men,  not  more  than  4000 
escaped  directly  from  the  battle  :  some  thousands  more 
of  those  who  had  guarded  or  reached  the  camps,  availed 
themselves  of  the  darkness  and  confusion  of  the  follow- 
ing night,  to  reach  Canusium,  a  strong  fortress  in  the 
neighbourhood.  Besides  the  consul  iKmilius,  two  quaes- 
tors, and  onc-and-twcnly  legionary  tribunes,  there  fell, 
on  this  fatal  day,  Servilius,  the  third  hi  command,  Minu- 
cius,  consul  and  general  of  the  horse  under  Fabius,  four- 
score senators,  who  had  volunteered  their  services,  nn4 
such  a  prodigious  number  of  knisifhts,  that  of  the  ring* 
which  they  wore  as  the  badge  of  the ir  order,  three  bushels 
were  sent  to  Carthage.  Polybius  makes  the  general  loss 
amount  to  70,000,  though  Livy  reduces  it  to  50,000. 
The  loss  of  Hannibal  was  comparatively  trifling,  con- 
sisting only  of  4000  Gauls,  1500  Spaniards  and  Africans, 
and  200  horses. 

Having  allowed  his  troojis  the  whole  of  that  night  for 
the  purjjosc  of  repose,  he  employed  the  next  morning  in 
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going  over  the  field  of  battle,  and  gathering  the  spoils. 
The  scene  was  horrible  beyond  description,  even  to  the 
CarthagiiLians  tlicmselvc;s.  In  the  course  of  the  day,  he 
besieged  the  two  canijjs,  which  were  still  defended  by 
about  10,000  men,  cliicfly  wounded,  who  almost  innnc- 
diately  surrendend  l)y  laiiitidatioii.  It  ia  diflicult  to  assign 
the  true  reason,  which  luul  del<'.rrccl  this  matchless  gene- 
ral from  making  an  attempt  on  Home  immediately  after 
his  tremendous  victory.  Hut  having  consumed  some 
days  in  the  n<.i|;hl)ourhood  of  Cannae,  the  favourable  oji- 
portunity  was  lost  for  ever.  The  consul  Varro  was 
already  posted  at  Canusivim,  with  the  wreck  of  his  army, 
now  accumulated  to  10,00o  men;  the  senate  and  peonle 
of  Rome,  after  the  first  transports  of  terror  were  over, 
now  spoke  more  lollily  than  ever  ;  the  city  was  put  in  a 
formidable  state  of  defence,  and  assistance  hastening  from 
all  (piaiters  ;  and  with  a  force  of  less  than  30,000  infan- 
try, destitute  of  magazines,  machines,  and  othernecessa- 
ries  of  war,  Hannibal  could  not  pretend  to  besiege  a  city 
in  form,  which  still  contained  more  soldiers  than  he  had 
under  his  command.  His  subsequent  fecl)le  attempts  on 
some  small  towns,  demonstrate  incontrovertibly  the  in- 
sulliciency  of  his  means  for  undertaking  the  siege  of 
Ronie  at  this  period.  The  lialtle  of  Cannx,  however, 
though  not  involving  in  its  consequences  the  immediate 
destruction  of  Rome,  was  notwithstandhig  highly  benefi- 
cial to  the  Carthaginian  cause.  He,  wlio  before  that  great 
event  was  a  mere  fugitive  in  an  enemy's  country,  having 
neither  town,  post,  nor  magazine  in  Iiis  possession,  saw 
himself  now  all  at  once  master  of  the  greater  part  of 
Italy.  The  most  faithful  allies  of  the  Romans  began  now 
to  stagger  in  their  allegiance,  considering  Rome  as  at  an 
end  ;  and  a  long  catalogue  of  the  Italian  nations  declared 
for  Hannibal.  Sec  Polyb.  I.  iii.  Liv.  xxii.  ;  Plut.in  Fab. ; 
Rollin's  Rum.  Hist.  I.  xiv. ;  and  Swinburne's  Travels  in 
the  Two  Sicilies,  (e) 

CANNHJ.VLS,  is  an  appellation  given  to  those  sa- 
vages who  feed  on  human  Hesh. 

iVluch  incredulity  has  been  displayed  concerning  the 
existence  of  men  who  could  devour  their  own  species, 
and  the  fact  has  been  considercil  so  abhorrent  to  the 
laws  of  nature,  so  oflensive  to  the  Deity,  and  so  impro- 
bable in  itself,  that  the  possibility  of  it  has  been  keenly 
denied.  It  has  been  maintained  also,  that  loathsome  dis- 
eases would  be  generated  by  feeding  on  human  flesh, 
and  that  hievitable  destruction  woidd  follow;  for  such 
were  the  consequences  of  compelling  animals  of  the 
same  tiibe  to  subsist  on  each  other,  that  they  either  be- 
came ferociously  mad,  or  wasted  away  and  died.  Yet 
it  must  be  admitted,  that  the  opinions  of  those  who  have 
argued  in  this  manner  have  resulted,  more  from  their 
aversion  to  credit  such  an  atrocity,  as  degrading  to  man- 
kind, the  chosen  work  of  the  Creator,  than  from  philo- 
sophical considerations.  Authentic  history,  and  present 
experience,  equally  prove,  that  there  are  not  only  cruel 
and  sanguinary  races  of  cannibals,  but  tliat,  even  among 
the  more  civilized  part  of  mankind,  individuals  repeated- 
ly resort  to  banquets  of  human  flesh,  in  situations  of  ex- 
treme necessity. 

A  belief  hi  the  existence  of  cannibals  has  prevailed 
in  all  ages  of  the  ^\'orld  ;  and,  in  the  writings  of  the  an- 
cients, we  find  whole  tribes,  or  nations,  characterised  as 
men  eaters.  Herodotus,  Mela,  Strabo,  and  Pliny,  speak 
of  such,  either  liom  their  own  knowledge,  or  the  report 
ot  others,  and  describe  the  particular  regions  in  which 
they  dwelt.  Herodotus,  who  is  entitled  to  the  greatest 
iredit,  from  the  extent  of  his  travels,  the  accuracy  of 
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his  obseiTAiions,  and  especially  because  the  modern  in- 
vestigations of  his  geography  have  given  it  corrobora- 
tion,  alludes  to  a  nation,  apparently  in  India,  called  Cal- 
latia,  or  Callantia,  who  regularly  killed  the  more  aged 
among  th<;niselves,  and  devoured  their  bodies.  The 
ancient  Scythians,  also,  by  almost  universal  concurrence, 
seem  to  have  been  considered  cannibals  ;  and  Strabo,  on 
the  authority  of  Epliorus,  relates,  that  they  ate  human 
flesh,  tliough  Ihey  abstained  from  that  of  animals. 

Herodotus  speaks  of  an  adjoining  tribe,  separate  and 
distinct  from  the  Scythians,  using  a  peculiar  language 
of  their  own,  but  wearing  similar  apjiarel,  v.  ho  were  the 
rudest  of  mankind.  They  led  a  rural  life,  obeyed  no 
laws,  acknowledged  no  superiority,  anrl  fed  on  hinnan 
flesh.  Such  national  characteristics  must  be  viewed 
as  difTercnl  from  those  accidental  circumstances,  which, 
from  temporary  revenge,  or  necessity,  have  induced 
mankind  to  devour  their  own  species.  The  Jews,  in 
the  time  of  Trajan,  for  example,  are  stated  to  have  ex- 
ercised unheard  of  cruelties  ;  they  arc  said  to  have  killed 
40,000  men  in  Egypt,  Cyrene,  and  Cyprus;  to  have  fed 
on  their  flesh,  besmeared  their  faces  with  their  blood, 
and  clothed  themselves  in  their  skins:  yet  they  do  not 
come  under  the  denomination  of  cannibals. 

In  Europe,  however,  there  arc  strong  indications  of 
their  existence,  long  subsequent  to  the  Christian  sera. 
St  Jerome,  in  his  writuigs  against  Jovinian,  plainly  de- 
clares, that  it  was  the  custom  of  some  of  the  British 
tribes,  or  those  from  Britain  in  another  country,  to  feed 
on  their  own  species.  Though  his  description  of  the 
people  is  not  void  of  obscurity,  his  words  can  admit  of 
no  doubt.  "  Why  should  I  refer  to  other  nations,  when 
I  myself,  while  a  youth  in  Gaul,  have  seen  the  jitiicotti, 
a  British  tribe,  eating  human  flesh  ?  Should  they  find 
shepherds  tending  their  herds  of  swine,  or  cattle,  and 
flocks  of  sheep  in  the  woods,  they  arc  wont  to  cut  off 
the  fleshy  parts  of  the  men,  and  the  breasts  of  the  women, 
which  are  esteemed  the  most  delicious  food."  St  Je- 
rome lived  in  the  fourth  century.  But  to  descend  still 
lower,  we  find  traces  of  the  same  barbarous  custom  in 
Scotland,  at  a  far  later  period.  During  a  war  with  Eng- 
land, the  '<  men  of  Galloway"  committed  tiic  most  hor- 
rible atrocities.  They  not  only  slaughtered  the  inno- 
cent, without  distinction  of  sex  or  age;  but  they  cut 
out  the  bowels,  devoured  the  flesh,  and  drank  the  blood 
of  their  victims  mixed  with  water.  Their  ravages  were 
carried  far  into  the  country,  until  the  invaders  were 
met,  and  defeated  at  the  battle  of  the  Standard  in  1 138. 

Perhaps  this  is  the  last  instance  of  such  savage  bar- 
barity known  in  Europe ;  and  here  we  can  trace  the 
customs  of  the  Scythians,  from  whom  the  inhabitants  of 
these  kingdoms  are  by  many  believed  to  have  sprung. 
The  Scythians  drank  the  blood  of  their  enemies,  and 
made  drinking  cups  of  their  skulls.  There  was  a  cer- 
tain festival  at  which  none  could  drink  who  had  not 
killed  an  enemy  ;  and  it  at  length  became  connected 
with  religious  rites,  as  well  as  being  a  token  of  con- 
(juest.  Livy  relates,  that  the  Boii,  availing  themselves 
of  a  victory  which  they  had  gained,  cut  ofl"  the  head  of 
the  Roman  general  Postumius,  and  having  set  lus  skull 
in  gold,  deposited  it  in  a  temple  for  consecrated  liba- 
tions. It  can  scarcely  be  doubted,  therefore,  that  in 
former  years  cannibals  were  known  in  Europe,  and  it  is 
probable  that  tlie  tribes  of  Britain  may  be  ranked  among 
the  number. 

This  sanguinary  and  repulsive  custom  has,  for  cen- 
turies, been  confined  to  the  African  and  American  con- 
N  n 
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tinents ;  for  we  do  not  know,  with  certainty,  that  it  has 
been  foinid  in  Asia,  strictly  so  denominated.  Though 
many  have  been  inclined  to  consider  the  narratives  of 
the  earlier  European  navigators  to  America  as  in  this 
respect  fabulous,  cannibals  were  recognised  there  from 
the  time  of  Christopher  Columbus.  Intelligent  ob- 
servers, who  resorted  thither,  either  for  a  permanent 
or  temporary  residence,  about  the  middle  of  the  sixteenth 
century,  have  detailed  the  whole  of  the  barbarous  cere- 
mony, and  with  such  intrinsic  evidence,  that  we  cannot 
reject  their  testimony.  It  does  not  appear,  however, 
that  human  flesh  was  an  ordinary  means  of  subsistence  ; 
on  the  contrary,  the  enemies  taken  in  open  hostility,  or 
by  stratagem,  were  alone  sacrificed  by  the  victors.  Many 
superstitious  ceremonies  were  practised  on  the  occa- 
sion ;  the  victim  was  reserved  until  a  certain  time,  some- 
times remote  from  the  period  of  his  capture ;  and,  in  the 
mean  time,  he  was  copiously  fed,  and  allowed  sufficient 
exercise.  As  his  fate  approached,  his  face  and  body 
were  painted  with  mystic  luieaments,  which  were  also 
impressed  on  the  club  that  was  to  give  the  fatal  blow. 
He  was  confined  the  night  previous  to  execution  ui  a 
hut  specially  built  for  the  purpose,  which,  after  his  re- 
moval, early  ne.x^t  morning,  was  thrown  down.  But 
these  preparations,  and  others  which  followed,  were  in- 
sufficient to  inspire  him  with  the  fear  of  death  :  he  con- 
tinued to  congratulate  himself  on  the  mischiefs  which 
he  had  already  been  enabled  to  inflict  on  his  enemies, 
boasted  of  the  pi'owess  of  his  nation,  and  foretold  the 
vengeance  that  they  would  take  for  his  death.  He  be- 
held, without  emotion,  the  fire,  and  the  surrounding 
hordes  invited  to  partake  of  the  bloody  repast,  and  stood 
undaunted  to  receive  the  blow  which  was  to  termuiate 
his  existence. 

In  the  feast  which  followed,  we  find  a  lively  picture 
of  the  descriptions  contaiued  in  Homer;  and  if  that  poi;t 
had  lived  subsequent  to  the  days  of  Herodotus,  we 
could,  under  some  modifications,  have  traced  them  to 
the  Uistorical  truths  which  he  records.  The  poetical 
fictions  which  are  employed  to  embellish  the  adventures 
of  Ulysses  are  also  founded  on  the  general  belief  of  the 
times.  The  body  of  the  victim  being  carefully  washed 
and  skinned,  was  cut  into  quarters,  and  the  flesh  was 
immediately  devoured,  roasted  or  half  boiled,  amidst 
savage  rejoicings.  Here,  the  women  acted  as  conspi- 
cuous a  part  as  the  men ;  they  were  employed  in  the 
mystic  ceremonies,  and  they  witnessed  the  execution, 
and  participated  in  the  banquet  with  equal  indifterence. 
When  it  was  their  misfortune  to  sufl'cr,  tiiey  shewed  tlic 
same  fortitude  that  was  exhibited  by  warriors.  John 
Lery  relates  an  instance  tliat  came  under  his  own  notice, 
of  advising  a  woman,  who  was  about  to  be  massacred, 
to  pray  to  heaven ;  she  replied  that  it  was  unneces- 
sary, and  that  she  laboured  under  no  apprehension  of 
»leath. 

The  same  custom  has  been  practised  down  to  the 
present  day,  though  it  is  now  greatly  declining.  Father 
Hennepin,  and  M.  Laborde,  observe,  that  the  Caraihs 
were  cannibals  when  visited  by  them  in  the  latter  part 
of  the  seventeenth  centuiy ;  and  tiiat  they  frecjucntly 
carried  the  hand  and  foot  of  a  slaughtered  enemy  along 
witli  them.  M.  de  Belleisle,  a  Frcncli  officer,  was  taken 
prisoner,  in  1719,  by  the  Atakapas,  a  tribe  near  the  Gulf 
of  M(.xico,  who  fed  on  human  llesh.  As  he  displayed 
the  utniost  repugnance,  to  this  pi'aclice,  they  deceived 
him  into  a  participation  of  iheir  repast,  which  was  com- 
mon at  that  time,  but  which  is  now  altogether  eradicated 


from  among  their  descendants.  That  the  South  Sea 
islanders  were  cannibals  during  the  voyages  of  discovery 
from  this  country,  is  attested  by  Captain  Cook;  and 
there  is  some  reason  to  believe  that  the  body  of  that  ce- 
lebrated navigator  was  devoured  at  Owhyhee.  Such 
was  unquestionably  the  fate  of  one  of  his  cotemporaries, 
M.  Marion  de  Fresne,  who  had  been  sent  out  from 
France  with  a  native  of  Otaheile,  brought  over  by  M. 
Bougainville.  Having  reached  the  bay  of  islands  in  New- 
Zealand,  he  entered  into  an  amicable  correspondence 
with  the  natives  and  their  chiefs.  Mutual  civilities  were 
unremittingly  interchanged  during  the  33  days  that  he 
lay  at  anchor  on  the  coast ;  the  natives  slept  on  hoard 
of  his  vessel ;  and  the  seamen,  after  wandering  about 
on  shore  in  safety,  or  penetrating  the  interior,  were  re- 
gularly conducted  to  the  beach  by  the  islanders.  At 
length,  M.  de  Fresne,  accompanied  by  17  people,  em- 
barked in  his  long  boat,  and  was  received  on  shore  with 
the  accustomed  demonstrations  of  friendship.  But  while 
resting  in  perfect  security,  and  when  all  his  party,  un- 
suspicious of  treachery,  had  separated,  they  were  sud- 
denly attacked  by  the  natives,  and  the  whole,  except  a 
single  seaman,  were  inhumanly  massacred.  The  un- 
happy victims  were  immediately  ripped  up,  cut  into 
quarters,  and  distributed  among  the  ferocious  assnilants, 
in  sight  of  their  comrades,  who  lay  concealed  among 
some  brush-wood  during  the  tragical  scene.  The  French 
were  not  slow  in  avenging  the  death  of  the  sufferers  : 
they  landed  in  force,  and  proceeded  to  the  principal  vil- 
lage, from  wiiich  the  inhabitants  fled  on  their  a])proach; 
but  there  they  obtained  too  conclusive  evidence  of  what 
had  passed.  In  the  hut  of  the  chief  was  found  a  human 
skuii,  of  which  some  remaining  flesh  still  bore  the  marks 
of  the  teeth  of  the  cannibals  ;  part  of  a  human  thigh  was 
also  seen  on  a  wooden  spit,  about  three-fourths  of  which 
had  been  devoured ;  and  human  entrails,  which  are  said 
to  be  consideredadelicacy,  appeared  ready  cooked.  The 
village  of  these  barbarians  was  then  reduced  to  ashes, 
and  their  canoes  also  burnt. 

It  was  known,  indeed,  before  this  period,  that  the 
New  Zcalanders  were  cannibals.  They  had  acknow- 
ledged to  Captain  Cook  that  th.ey  devoured  their  ene- 
mies, but  considerable  incredulity  respecting  it  pre- 
vailed. They  had  also  admitted  to  Mr  Savage,  who 
visited  them  in  1805,  that  in  times  of  scarcity  they  had 
been  obliged  to  eat  human  flesh ;  yet  their  manners 
were  more  favourably  viewed  than  they  merited,  as  has 
been  recently  exemplified  by  another  catastrophe  like 
the  preceding.  A  British  ship  repaired  to  New  Zea- 
land in  1809,  for  the  purpose  of  purchasing  tindjcr,  and 
an  amicable  correspondence,  as  before,  was  entered  into 
with  a  chief.  He  was  received  on  board  with  great 
respect ;  and,  on  one  occasion,  the  captain,  accompanied 
by  part  of  the  ship's  company,  attended  him  on  shore. 
The  chief  soon  returned,  and  when  those  who  were  ne- 
cessarily occupied  in  the  vessel  least  suspected  treache- 
ry, he  gave  a  sudden  yell,  upon  which  his  companions 
immediately  began  to  massacre  the  unfortiniatc  crew. 
Ten  or  twelve  who  had  precipitately  ascended  the  rigg- 
ing on  the  first  appearance  of  danger,  were  deluded  by 
promises  of  safely  to  come  down  ;  yet,  on  rcaciiing  the 
deck,  they  also  were  cruelly  butchered.  The  captain 
and  his  companions  had  been  jireviously  dispatched  by 
the  natives  on  shore ;  and,  of  the  wliole,  no  more  were 
preserved,  than  a  woman,  two  girls,  and  a  hoy,  who 
some  time  afterwards  were  rescued.  Thirty  or  forty  men 
thus  fell  a  sacrifice  to  the  savages,  and  their  bodies  were 
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Ucvourcd.  These,  among  other  instances,  forcibly  prove 
thai  savages  can  i. I  Vf  I-  be  tiiistcd;  liial  tiicy  arc  ull  cruel 
anil  I'orocious;  and  that  \\ivy  only  wait  for  the  inoinL-nt 
wlicn  their  superiority  may  prevail  over  tlie  unsuspect- 
ing victims. 

Tlie  natives  of  New  Caledonia  have  been  represented 
by  some  voya^jers,  lonsidcrinj^  tliem  in  their  most  pa- 
cific stale,  as  a  race  endowed  with  jjenllcness  and  do- 
cility. Yet  expiuicnce  proves  that  they  are  cannibals 
to  as  great  an  extent  as  tiie  New  Zealaiiders.  Tliey 
were  seen  by  tlic  navitjators  sent  out  in  search  of  La 
Perouse,  in  1793,  devouring  imman  flesh  ;  and  a  portion 
roasted,  which  proved  to  Irave  belonged  to  a  young  per- 
son of  14  or  15  years  of  age,  was  oflered  to  one  of  tlicir 
number.  The  natives  acknowledged  that  they  relished 
sucii  an  cxquisile  feast,  and  with  their  teeth  greedily 
tore  the  remaining  sinews  and  liganients  from  a  br)ne. 
A  skeleton,  hearing  the  marks  of  fire,  hung  from  a  post 
beside  the  door  of  a  hut,  wliicii  was  found  to  be  the  re- 
mains of  an  unfortunate  wretch  wlio  hml  been  devoured. 
Tiic  natives  explained,  in  an  unequivocal  way,  how  they 
proceeded  to  a  repast  on  the  bodies  of  their  enemies  ; 
and  maintained,  that  these  were  the  only  victims  wliom 
they  devoured.  After  the  victim  fell  under  repeated 
strokes  of  a  club  or  javelin,  llie  belly  w;is  ripped  up  with 
an  implement  matle  of  a  hard  sharp-edged  stone,  spe- 
cially adapted  for  the  purpose;  and  then,  with  another 
implement  of  human  l)one,  also  prepared  for  the  occa- 
sion, the  entrails  were  drawn  out.  The  legs  and  arms 
being  next  severed  at  the  joints,  were  distributed  among 
the  combatants,  to  be  carried  home  as  food  for  their 
families.  The  muscular  portions  of  these  members 
were  esteemed  particularly  delicate  ;  and,  indeed,  the 
same  cannibals  grasped  llie  fleshy  parts  of  their  visitors 
witli  an  eagerness  and  avidity,  clearly  demoiisiratir.g  the 
gratification  which  they  should  enjoy  from  making  a 
meal  of  it. 

It  is  possible  that  the  continual  w'ars,  in  which  petty 
states  or  inconsiderable  islands  are  involved,  may  render 
the  inliabitants  more  ferocious;  for  ull  human  passions 
only  lurk  in  concealment,  and  arc  ready  to  be  cxeileil  in- 
to action.  During  a  war  in  Tongataboo,  in  tlie  year  1799, 
independent  of  devouring  the  dead  bodies,  the  women 
\Ycre  seen,  after  a  battle,  licking  their  hands  whicJi  had 
been  dipped  iri  the  biood  of  the  slain.  In  tiiose  which 
have  been  called  Uie  Friendly  Islands,  the  natives  are  as 
savage  as  in  those  islanus  where  warfare  is  known  to 
prevail  without  intermission :  whence,  it  is  to  be  con- 
cluded, tliat  cannibal  practices  are  far  more  widely  diffused 
than  has  hitherto  been  supposed. 

Nearly  about  tl.e  same  period  that  the  catas;rophe 
above  related,  happened  to  the  British  vessel  at  New 
Zealand,  a  scene  as  sanguinary  and  horrific  was  passing 
at  the  Fejee  islands.  Several  Englisnmcn  at  that  time 
being  I'aken  prisoners  by  a  warlike  chief,  who  aimed  at 
con(|Uering  all  tlic  neighbouring  territories,  were  retain- 
ed to  witness  the  progress  of  liis  anus.  An  immense 
fleet  of  canoes  sailed  from  his  principal  residence,  and 
was  met  by  one  brought  out  by  his  opponents  to  guard 
their  island  ;  but  after  a  long  and  obsiiintc  conflict,  the 
latter,  overpowered  by  r.unibers,  forsook  tht  ir  vessels, 
and  leaping  into  the  sea,  escaped  by  swimming  ashore. 
Only  one  boy  was  taken,  who,  being  presented  to  the  re- 
lentless savage,  was  dispatched  by  three  blows  of  a  club, 
and  his  body  given  in  charge  to  an  attendant,  to  be 
roasted  for  him.  IJut  this  did  not  satisfy  liis  vengeance; 
he  resolved  to  extirpate  his  enemies,  by  massacrcing  the 


helpless  women  and  children,  who  could  not  accompany 
their  husbands  and  fati.ers  in  their  flight.  A  shocking 
carnagi'  ensued,  wherein  all  were  butchered  on  the  spot 
by  the  furious  assailants,  without  distinction  of  age  or  sex, 
or  were  dragged  half  dead  into  the  canoes,  where  they 
Ijieathed  their  last.  When  the  cruel  object  was  com- 
pleted, no  less  than  42  corpses  were  extended  on  the 
platform  of  the  canoe  whicli  the  chief  commanded,  and 
delight  was  pictured  in  eveiy  countenance  at  the  horrible 
baiKiuet  which  was  to  follow.  The  body  of  a  young  fe- 
male principally  attracting  his  attention,  he  ordered  it  10 
be  laid  aside  for  himself  and  his  second  in  command:  a 
fact  which  coincides  wit!)  what  is  told  of  some  barbarous 
leader,  who,  on  a  march,  always  carried  young  women 
along  with  him,  wlio  were  occasionally  sacrificed  for  his 
food.  The  dead  bodies  were  accordingly  conveyed  home 
with  the  invaders,  and  deprived  of  the  limbs,  which  were 
hung  up  on  trees,  and  ready  to  be  ccxjked.  Twenty  or 
thirty  men  afterwards  appeared  with  baskets  full  of  hu- 
man flesh,  half  roasted,  wliich  is  the  method  adopted  for 
preserving  it,  and  the  English  were  urged  to  partake  in 
the  succeeding  repast. 

The  ancient  and  modem  existence  of  cannibals  is, 
therefore,  too  satisfactorily  proved,  ever  to  be  agaiji  called 
in  '(Uestion. 

It  is  difficult  to  account  for  the  origin  of  so  barbarous 
a  practice  as  tliat  of  devouring  human  flesh,  though  men 
may  be  conducted  to  it  by  imperceptible  gradations. 
Those  tribes  which  are  of  the  rudest  manners,  and  sunk 
lowest  in  the  scale  of  civilization,  can  scarcely  be  accused 
of  participating  in  it ;  for  the  cannibals  presently  known 
are  rather  nations  verguig  towards  improvement,  and 
animated  by  the  desire  of  conquest. 

Feeding  on  human  flesh  may  have  resulted  either  from 
necessity,  or  from  some  religious  ceremonial ;  and  it  may 
gradually  have  been  adopted  as  a  token  of  personal  prow- 
ess. Where  the  culture  of  the  soil  is  neglected,  and 
a  scanty  sustenance  precariously  obtained,  mankind  arc 
exposed  to  long  and  severe  privations.  To  quell  the 
cravings  of  hunger,  tight  ligatures  are  bound  around  the 
body,  and  lumps  of  unctuous  earth  greedily  swallowed. 
If  an  animal  be  killed,  its  blood  is  drank,  and  its  flesh  is 
devoured  raw  ;  and  the  meal  is  repeated  as  often  as  oc- 
casion will  allow.  Under  the  pressure  of  necessity,  there- 
fore, while  the  savage  makes  a  necklace  of  the  teeth  of 
his  fallen  enemy,  or  ornaments  himself  with  his  bones,  it 
is  less  unnatural  that  he  should  at  once  give  an  unques- 
tionable proof  of  his  prowess,  and  satisfy  the  cravmgs  of 
nature,  in  making  a  rep<xst  on  his  flesh.  From  some 
principle  of  religion  or  duty,  it  is  well  known,  that  cer- 
tain tribes  expose  their  aged  relatives,  or  those  labouring 
under  incurable  disease,  to  inevitable  death.  They  are 
said,  as  we  have  already  seen,  to  have  fed  on  them  of  old ; 
and  there  is  still  a  tribe  dwelling  on  the  island  ol  Su- 
matra, who,  from  a  religious  rite,  devour  the  flesh  of 
their  kindred.  Human  sacrifices  are  yet  ofl'ered  up  to 
the  deities  of  savage  nations ;  portions  of  the  flcsii  are 
presented ;  and  libations  of  the  blood  are  raised  to  the 
lips  of  the  bystanders. 

It  is  not  long  since  the  Araucanians  sacrificed  a  cap- 
tive to  the  manes  of  their  deceased  countiymen  after  a 
battle.  The  victorious  chief  gave  the  victim  a  mortal 
blow  ;  his  heart  was  instantly  cut  out  by  two  attendants, 
and  some  of  the  blood  sucked  by  the  same  chief,  who  pass- 
ed it  along  to  the  principal  warriors,  that  they  might  fol- 
low his  example. 

Though  a  banquet  of  human  flesh  be  horrible  and  rc- 
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pu^nant  to  those  who  have  never  felt  the  pressure  of  ne- 
cessity,  it  is  too  well  known  that  hunger  obliterates  every 
sentiment  but  the  desire  of  self-preservation ;  nay,  in 
cases  of  exti-emity,  it  becomes  the  primary  object  among 
men,  that  some  one  of  a  number  shall  sufier  death,  that  his 
body  may  be  the  means  of  supporting  the  rest.  Of  this, 
several  deplorable  instances  have  been  witnessed  in  sie- 
ges and  distresses  at  sea.  During  the  former,  soldiers 
have  sustained  themselves  on  the  bodies  of  their  fallen 
comrades;  as  in  that  of  Sancerre,  in  1572,  where  parents 
even  fed  on  the  bodies  of  their  deceased  children.  Cases 
of  the  latter  arc  more  general,  from  unexpected  circum- 
stances, and  the  difficulty  of  providing  against  accidents, 
■where  no  resource  is  to  be  obtained.  Confining  ourselves 
to  instances  of  modern  dale,  it  may  be  observed,  that  the 
Nottingham,  an  English  vessel,  was  wrecked,  in  1710,  on 
a  rock  called  Boon  Island,  on  the  coast  of  America. 
This  happened  in  the  depth  of  winter ;  the  place  was  ut- 
terly deseit ;  and,  in  a  short  time,  two  of  the  crew  perish- 
ed of  want.  The  body  of  one  was  committed  to  the 
waves;  but  the  strength  of  tlie  miserable  survivors  being 
inadequate  to  remove  the  other  entire  to  a  distance,  when- 
ever it  was  dragged  without  the  tent  which  sheltered 
them,  they  began  to  appease  their  hunger  on  the  raw 
flesh,  for  they  were  destitute  of  fire.  Thus  they  subsist- 
ed, until  they  were  discovered  by  strangers.  In  another 
vessel,  which  endured  dreadi'ul  sufferings  from  famine  at 
sea,  in  the  year  1765,  a  negro  on  board  was  shot,  and  his 
flesh  broiled,  to  supply  the  necessities  of  the  seamen. 
But  tl'.is  being  all  exhausted, it  became  necessary  that  one 
of  the  crew  should  die  by  lot ;  and  accordingly  the  victim 
was  preparing  for  his  latter  end,  when  a  ship  came  in 
sight.  In  1797,  the  slaves  of  a  ship  from  the  coast  of 
Africa  having  risen  upon  the  creM',  their  only  chance  of 
escape  was  by  leaping  into  the  boat  and  cutting  licr  adrift. 
Twelve  in  tliis  manner  were  saved  ;  wlio,  after  eating 
every  thing  tliey  could  swallow,  including  their  shoes, 
were  obliged  to  resort  to  the  dreadful  expedient  of  de- 
vouring each  other.  At  length,  having  cast  lots,  the  first 
victim  resolutely  resigned  his  life,  only  requesting  to  be 
bled  to  death,  which  the  surgeon,  who  had  his  case  of  in- 
struments about  him  on  quitting  the  vessel,  proceeded  to 
do.  But  no  sooner  had  he  touched  the  vein,  than  he  ap- 
plied Ids  lips  to  drink  the  blood  as  it  flowed,  and  his  com- 
panions quickly  made  a  repast  on  the  flesh.  Yet,  from  im- 
moderate indulgence,  it  did  not  contribute  to  their  general 
preservation,  for  only  three  survived  when  the  boat  drifted 
ashore  at  Barbadoes,  on  the  thirty-eighth  day  after  they 
had  left  the  ship.  A  similar  calamity  occurred,  and  the 
same  resourses  were  employed,  in  1799,  by  six  men  who 
had  lost  their  course  in  a  boat  from  St  Helena.  Being 
nearly  a  month  at  sea,  and  having  suffered  incredible  dis- 
tress from  hunger  and  thirst,  four  of  the  number  proposed 
to  sink  the  boat,  that  an  end  might  be  put  to  their  misery. 
But  this  being  objected  to,  they  agreed  to  cast  lots 
which  should  be  slain  for  the  svdjsistcnce  of  the  rest,  and 
that  the  person  on  whom  the  lot  fell  should  bleed  himself 
to  death.  Accordingly  one  who,  being  sick  of  a  scarlet 
fever,  was  exempted,  formed  the, lots;  and  he  by  whom 
the  fatal  one  was  drawn  cut  his  veins  in  three  different 
{>laccs,  the  wrist,  foot,  and  hand.  Praying  forgiveness  of 
heaven,  he  died  in  about  a  quarter  of  an  hour.  The 
others  supported  themselves  on  his  flesh,  until  they 
reached  the  coast  of  South  America.  So  lately  as  the 
year  1807,  when  the  Nautilus  sloop  of  war  was  wrecked 
on  a  barren  rock  in  the  Mediterranean,  and  most  of  the 
crew  dashed  to  pieces  or  dromied,  the  body  of  one  was 


resorted  to  for  the  preservation  of  the  survivors.  Nu- 
merous other  instances  might  be  quoted,  which  clearly 
illustrate  that  the  repugnance  naturally  excited  amidst 
abundance  may  be  conquered  under  the  pressure  of  ne- 
cessity :  nor  has  it  ever  been  remarked  that  human  flesh 
is  impalatable  food. 

But  there  is  one  most  singular  fact  invariably  con- 
comitant on  indulging  this  cannibal  appetite,  which  is 
v/ell  deserving  of  consideration.  It  is  uniformly  attested 
by  persons  in  opposite  parts  of  the  globe,  under  various 
climates, in  different  circumstances,  and  where  they  could 
have  no  knowledge  of  each  other's  experience,  tliat  an 
uncommon  degree  of  ferocity  is  speedily  generated  by 
feeding  on  human  flesh.  A  more  forcible  picture  can 
scarcely  be  drawn  than  in  the  words  of  the  commander 
of  a  vessel  cast  away  on  a  desert  shore,  whose  crew 
were  compelled  to  adopt  such  means  to  preserve  their 
miserable  lives.  "  In  a  few  days  I  found  their  very 
natural  dispositions  changed,  and  that  affectionate  peace- 
able temper  they  had  hitherto  displayed  altogether 
lost.  Their  eyes  were  wild  and  staring,  their  counte- 
nances fierce  and  barbarous,  and,  instead  of  obeying  my 
commands,  as  they  had  uni\ersally  and  readily  done  be- 
fore, I  found  that  all  I  could  say,  and  even  prayers  and 
entreaties,  were  fruitless.  Nothing  was  now  to  be  heard 
but  brutish  quarrels,  supplanting  that  tjuiet  submissive 
spirit  of  prayer  and  supplication  which  we  had  hitherto 
enjoyed."  Yet  it  is  not  to  be  denied,  that  hunger  in 
itself  also  renders  men  ferocious  :  it  enfeebles  their 
minds  as  well  as  their  bodies,  their  nature  is  altogether 
altered,  they  view  each  other  with  a  malignant  eye,  and 
even  feel  an  insatiable  desire  to  feed  on  their  own  ex- 
coriated mem.bers.  But  a  supply  of  food,  though  scan- 
tily administered,  will  quickly  restore  them  to  their 
ordinary  condition. 

It  is  thus  established,  by  incontestible  evidence,  that 
there  are  various  tribes  of  cannibals  subsisting  at  this 
moment ;  and  that  it  is  not  imusual  for  mankind,  in  cases 
of  extreme  necessity,  to  preserve  their  life,  by  devouring 
the  bodies  of  their  fellow-creatures.  See  Herodolus, 
Mela,  Strabo,  Plimj,  var.  loc.  ;  Hieronymus,  Mversua 
Jovmianum,  lib.  ii.  Ojiera.,  torn.  iv.  part  2.  ;  Ailred  dc 
Bella  Standardii.  ap.  Tv.ysden  ;  Scrifitores  decern,  p. 
1138;  Lery  Hist.  A'avig'ationis  in  Brasiliam;  Crozet, 
J^'oiiveau  Voyage  de  AT.  M.  Marion,  Duclesmcur,  et  de 
Surville  ;  Rossel  Voijage  D'Eiitrecasteaux,  torn.  i.  p.  337  ; 
and  Bossu's  Trav.  in  Louisiana,     (c) 

CANNON.     See  Gunnery. 

CANOE,  the  name  given  to  the  boats  and  vessels  of 
savage  tribes.  A  particular  account  of  the  different 
canoes  will  be  found  in  the  description  of  the  different 
countries  where  they  arc  used,     (ro) 

CANON-L.\w,  is  that  body  of  law  whicli  was  at 
different  times,  and  in  different  portions,  promulgated 
under  the  authority  of  the  see  of  Rome,  for  regulating 
the  consciences,  and  fixing  the  property,  as  well  civil  as 
ecclesiastical,  of  all  tlie  inhabitants  of  popish  Christen- 
dom. It  is  composed  partly  of  the  justesl  principles  of 
equity,  and  partly  of  absurd  canons  and  rescripts  on  the 
subtlest  points  of  casuistry,  and  the  unconlroulable 
supremacy  of  the  church  over  secular  authority. 

The  collected  form  in  which  the  canon-law  now  ap- 
pears, under  the  title  of  Corftus  juris  canonici,  consists, 
1st,  Of  a  selection,  called  the  Dccretum,  of  the  opinions 
of  the  fathers,  popes,  and  church-councils,  made  by 
Gratian,  a  Benedictine  monk,  about  the  middle  of  the 
twelfth  century,  in  imitation,  as  it  would  seem,  of  the 
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Roman  paiulrcts,  ■whicli  arc  a  selection  ol"  the  opinions 
of  their  inost  eminent  lawyers;  '^tlly,  Of  the  Drcrelalia, 
or  rescripts  of  the  popes,  eollccted  by  Clre^jory  IX. 
Bometinie  after  Oratian's  eolleetion,  ami  <li;;;estetl  into 
five  books  ;  3<lly,  t)f  the  other  decretals  collected  by 
Boniface  Vlll.  called  the  sixth  book  of  Decretals  ;  4lhly, 
Of  those  of  Pope  Clement  V.  I'opc  John  XXII.  and  of 
certain  other  popes,  called  I'.xIravaganlcH,  because  they 
are  over  and  besides  tlic  six  books  of  the  Decretals.  All 
those  diflerent  collections  were  revised  by  Pope  Ore pjory 
XIII.,  and  published  by  him  as  the  Cor/iun  j uris  caiionici, 
or  body  of  the  canon  law. 

Before  the  Reformation,  the  authority  of  this  body 
of  law  was,  of  course,  very  great  in  most  countries  of 
Christendom.  Some  ijjovernments,  however,  especially 
Ihosc  of  Franco  and  Enii;land,  appear  to  have  always 
entertained  a  j\ist  spirit  of  jealousy  against  its  encroach- 
ing authority,  in  mutters  of  civil  property  ;  and,  uidess 
when  the  monarch  happened  to  t)e  more  than  usually 
bigolted  and  submissive,  their  resistance  was  not  unsuc- 
cessful. In  all  other  respects  it  appears,  even  in  these 
countries,  to  liavc  had  all  the  autliority  of  law.  Since 
the  Reformation,  it  has  ^;radually  fallen  into  neglect. 
Even  among  those  nations  who  still  adliere  to  the  Romish 
persuasion,  its  authority  is  for  the  most  part  confined  to 
questions  of  church  doctrine  and  disci[)linc  ;  while,  in 
Protestant  countries,  it  is  only  listened  to  as  respectable 
argument  on  (|uestions  of  tithes,  patronages,  and  a  few 
other  points  of  ecclesiastical  riglu,  and  only  in  so  far  as 
not  inconsistent  with  Protestant  principles.  See  Prxfatio 
Greif.  XIII.  in  Corfi.  Jur.  Canon.  ;  lijicyc.  Mcthodu/ue, 
Art.  JuniSTRUDENCE,  voce.  Droit  Canoni<jue  ;  Black, 
Comm.  &.C.     (j.  B.) 

CANOPUS,  the  name  of  an  ancient  city  of  Egypt, 
■which  was  situated  nearly  on  the  spot  where  the  modern 
Aboukir  now  stands.  The  columns  of  beautiful  granite, 
w  hich  were  found  among  the  ruins  of  this  once  celebrated 
city,  and  the  other  splendid  fragments  of  its  ancient 
grandeur,  have  been  recently  employed  by  the  people  of 
Aboukir  for  repairing  the  dikes  that  shut  out  the  sea. 

CANOSA,  the  Canusium  of  the  ancients,  is  a  town 
of  Italy,  in  the  kingdom  of  Naples.  The  ancient  city 
was  situated  in  a  plain  between  the  river  Ofanlo  (the 
Aufidua  of  the  ancients)  and  the  hills,  and  appears  to 
liavc  occupied  a  great  extent  of  ground.  The  fragments 
of  aqueducts,  amphitheatres,  tombs,  baths,  military 
columns,  and  two  triumphal  arches,  still  display  the 
ancient  grandeur  of  Canusium.  The  modern  town 
stands  upon  the  spot  formerly  occupied  by  the  old 
citadel,  and  contains  no  buildings  that  are  particularly 
deserving  of  notice.  The  catliedral,  or  church  of 
Sabinus,  which  is  a  Gothic  edifice,  and  is  supposed  to 
have  been  built  in  the  6th  century,  is  particularly  remark- 
able for  six  vcrde  antico  columns,  which  are  considered 
as  uncommonly  large  and  fine.  Under  an  octagonal 
cupola,  in  a  court  near  the  cathedral,  is  the  mausoleum 
of  the  Clievalier  Bohemund,  who  is  immortalised  in 
Tasso's  Jerusalem  Delivered.  Count  Stolberg  remarks, 
that  the  bread  of  Canosa  is  still  stony,  as  it  was  in  the 
time  of  the  Romans,  a  circumstance  which  he  attributes 
to  the  softness  of  the  mill-stones  which  are  employed 
in  grinding  it.  Number  of  houses,  300.  See  Stol- 
ters^'s  Travels  in  Germany,  Sivitzcrland,  Italy,  and 
Sicily  ;  and  Swinburne's  Travels  in  the  Tiuo  Sicilies,  vol.- 
ii.  p.  ."21.     (o) 

CANOUGE,  or  Canoge,  a  town  of  Hindostan,  situat- 


ed about  two  miles  from  the  banks  of  the  Ganges,  and 
supposed  to  be  the  Palibothra  of  the  ancients,  from  the 
extent,  magnificence,  and  grandeur,  which  are  ascribed 
to  it  in  the  Indian  histories.  Its  walls  are  said  to  have 
been  100  miles  in  circumference;  and,  in  the  sixth  cen- 
tury, it  is  s\ip|)osed  to  have  contained  30,000  shops  in 
which  betel  nut  was  sold,  60,000  bands  of  musicians,  and 
3000  jewellers. 

There  is  now  only  one  single  street  remaining  in 
Canouge,  and  even  this  is  no  indication  of  the  former 
greatness  of  the  place.  A  canal,  which  has  been  cut 
from  the  Ganges,  makes  a  bend  towards  the  town,  and 
brings  the  water  close  to  the  citadel,  which  is  placed 
upon  a  bleep  eminence.  No  building  of  any  importance 
now  remains,  and  the  brick  walls,  which  do  not  seem  to 
be  very  ancient,  arc  hastening  to  decay.  Two  mau- 
soleums, of  the  same  magnitude,  and  of  handsome 
architecture,  are  erected  to  two  inussulman  saints,  on  an 
eminence  covered  with  trees,  from  which  there  is  a  fine 
view  of  the  plain,  covered  with  ruined  temples  and 
tombs.  "  Tamarind  trees,  and  mango  topes,"  says  Lord 
Valentia,  "  were  scattered  every  wliere  ;  and  the  whit- 
ened tomb  of  an  English  olTicer,  who  was  drowned  here, 
raised  its  pointed  head  above  this  scene  of  desolation. 
On  the  inside  of  the  tomb  were  inscribed  several  names 
and  dates,  with  quotations  not  unappropriate.  We  next 
visited  another  tomb  on  the  most  lofty  jjoint.  It  con- 
sists of  a  quadrangle  and  mostpie,  similar  in  miniature 
to  the  one  at  Juanpore.  Several  pillars  in  the  mosque 
are  formed  of  two  pieces,  taken  from  a  more  ancient 
building,  the  rude  base  of  one  of  which  being  placed  up- 
])ermost,  serves  for  a  capital.  A  great  many  little 
images  were  lying  under  the  trees,  but  they  were  too 
much  broken  to  be  interesting.  In  the  centre  was  a  well 
now  filled  up,  where  large  sums  of  money  arc  said  to 
be  secreted."  For  nearly  eight  miles,  the  mixture  of 
small  pieces  of  brick,  and  the  vestiges  of  buildings, 
attest  the  former  extent  of  this  place.  East  Long.  80° 
15',  North  Lat.  27°  3'.  See  Rennel's  Memoir ;  Valen- 
tia's  Travels,  vol.  i.  pp.  187,  188  ;  and  Civil  Ahchitec- 

IfRE.       (tt) 

CANSIERA,a  genus  of  plants  of  the  class  Tctrandria, 
and  order  Monogynia.     See  Botamy,  p.  126. 

C  ANT  AL,  one  of  the  departments  of  France,  is  bound- 
ed on  the  north  by  the  department  of  the  Puy  dc  Dome  ; 
on  the  west  by  the  departments  of  Correze  aiid  Lot ; 
on  the  south  by  that  of  Aveyron  ;  and  on  the  east  by 
those  of  the  Lozere  and  the  higher  Loire.  This  depart- 
ment is  in  the  middle  of  the  mountains  of  ancient  Au- 
vorgnc,  the  highest  of  which,  called  Le  Plomb  de  Cantat, 
gives  name  to  the  department,  and  is  about  1917  metres, 
or  98i  toises,  above  the  level  of  the  sea.  The  quantity 
of  grain  raised  in  this  department  is  riot  very  great,  but 
the  pasturage  is  excellent,  and  supports  a  great  quantity 
of  cattle  of  all  kinds.  Cheese  is  one  of  the  most  con- 
siderable articles  of  commerce.  There  are  mines  of 
copper,  antimony,  and  pit-coal  in  the  department ;  and 
quarries  of  marble  and  slate.  In  the  canton  of  Vic-en- 
Carladcz  there  is  a  celebrated  mineral  spring.  The 
department  contains  about  5800  square  kilometers,  or 
383  square  leagues  of  2000  toises.  The  forests  occupy 
about  29  or  30  hectares,  of  which  two  tliirds  belong  to 
individuals,  and  the  rest  to  the  nation  and  the  communes 
of  the  country.  The  contributions  in  the  year  1 803,  were 
2,038,302  francs.  Aurilbc  is  the  chief  place  of  the 
department.     Populatioi:,  237,224.     (to) 

CANTEEN,  the  name  of  a  vessel  generally  made 
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ef  white-iron  or  wood,  in  which  soldiers  carry  their 
liquor.  Wooden  canteens  are  now  very  common  in  the 
British  army,  and  are  made  of  a  cylindrical  form,  4 
inches  long,  and  7^  inches  diameter,  so  as  to  hold  three 
pints. 

A  set  of  ingenious  machines,  for  the  manufacture  of 
canteens,  has  been  erected  by  Mr  George  Smart,  of 
Ordnance  Wharf,  Westminster  Bridge,  who  makes  them 
in  great  quantities  for  government.  The  limits  of  our 
work,  however,  prevent  us  from  giving  any  account  of 
tliis  machinery,  by  which  Mr  Smart  has  so  simplified  all 
the  operations,  tliat  a  good  workman,  working  14  hours 
a  day,  will  head  and  hoop  200  canteens  each  day.  Wain- 
scot, or  foreign  oak  of  the  best  kind,  is  the  wood  which 
is  now  employed.     (7u) 

CANTERBURY,  the  Durovernum  of  the  Romans, 
is  the  capital  of  the  county  of  Kent,  and  the  archiepis- 
copal  see  of  tlie  primate  of  all  England.  It  is  situated 
in  a  fine  valley,  on  the  banks  of  the  river  Stour,  which 
here  forms  five  or  six  islands,  by  dividing  itself  into  dif- 
ferent branches.  The  town  of  Canterbury  is  far  from 
being  well  built,  though,  during  tlic  last  40  j'ears,  it  has 
been  much  altered,  and  greatly  improved  in  its  general 
appearance.  Canterbury  was  formerly  defended  by  a 
castle,  surrounded  with  walls,  which  seem  to  have  been  1^ 
■of  a  mile  in  circumference  ;  but  the  castle  has  been  des- 
troyed, and  only  a  small  part  of  the  wails  remains.  The 
average  thickness  of  the  wall  is  from  six  to  seven  feet ; 
at  regular  intervals  it  was  defended  with  twenty-one 
square  and  semicircular  fortified  towers,  and  the  whole 
of  it  was  encircled  with  a  deep  fosse,  150  yards  wide. 
The  entrance  to  the  city  was  through  six  fortified  gates, 
and  through  some  smaller  openings  in  the  walls,  called 
Postern  gates.  The  principal  gates  were,  West-gate, 
North-gate,  Burgate,  St  George's  gate,  Riding-gate,  and 
Wincheap-gate.  The  first  of  these,  which  was  the 
largest,  stands  on  a  bridge  of  two  arches,  over  the  river 
Stour,  and  consists  of  a  centre,  flanked  by  two  lofty  round 
towers,  which  are  occupied  as  a  prison.  This  gate  was 
built  at  the  expence  of  Archbishop  Sudbury.  The  place 
where  the  North-gate  stood  forms  the  principal  entrance 
from  the  Isle  of  Thanet.  St  George's  gate,  which  resem- 
bled West-gate,  was  built  about  the  year  1470.  It  con- 
tained the  water  reservoirs  of  the  city,  and  was  pulled 
down  in  the  year  1801.  Burgate,  which  had  been 
rebuilt  of  brick,  with  stone  coins,  in  1475,  was  demo- 
lished a  few  years  before  St  George's  gate.  The  Riding- 
gate,  which  has  been  recently  pulled  down,  has  its  place 
occupied  with  a  modern  arch,  over  which  is  the  terrace 
walk,  which  was  formed  in  1790,  upon  this  part  of  the 
city  wall. 

The  ruins  of  the  castle  arc  situated  on  the  south-west 
side  of  the  city.  Its  outer  walls  included  an  extent  of 
more  than  four  acres.  Tue  K'cp,  wiiich  is  the  only  part 
now  remaining,  is  about  88  feet  long,  by  80  broad,  and 
the  present  height  of  its  walls  is  50  f-et.  A  large  malt- 
house  and  other  buildings,  now  occupy  a  part  of  tiie 
castle-yard  ;  and  the  nortii-west  division  has  been  used  as 
a  depot  for  military  stores. 

About  300  yards  to  the  south-east  of  the  castle  is  a 
circular  artificial  mount,  uicluded  within  a  salient  angle 
of  tiie  city  wall.  Its  name  Dane  John,  or  Dungeon  Hill, 
has  given  rise  to  the  opinion  that  it  was  the  work  of  the 
Dai>es.  In  the  year  1790,  and  1791,  the  broad  and  deep 
ditc.i  which  encompassed  about  two-thirds  of  its  base 
was  filled  up,  and  serpentim;  walks  were  cut  round  ils 
sides.     These  walks  were  couacctcd  with  a  terrace  600 


yards  long,  formed  on  the  top  of  the  high  rampart  within 
the  wall,  and  additional  walks  were  formed  in  the  adjoin- 
ing field.  The  principal  of  these,  which  is  1110  feet 
long,  is  flanked  with  a  double  row  of  limes,  and  unites 
with  the  terrace  walk  at  each  end.  On  the  top  of  tais 
n\ount  is  a  stone  pillar,  erected  to  the  memory  of  James 
Simmons,  Esq.  by  whom  these  improvements  were  made. 

The  principal  public  building  at  Canterbury  is  the 
cathedral,  which  stands  on  the  north-east  part  of  the  city, 
and  which,  with  the  various  edifices  that  belong  to  it, 
occupies  a  very  great  extent  of  ground.  It  contains 
specimens  of  the  style  of  architecture  of  almost  every 
age,  from  the  arrival  of  the  Normans  to  the  time  of  the 
dissolution,  and  is.  equally  remarkable  for  the  magnifi- 
cence of  its  general  appearance,  for  the  splendour  of  its 
architecture,  and  for  the  excellence  of  its  monumental 
sculpture.  The  general  form  of  this  noble  pile  is  tnat 
of  a  double  cross,  with  a  circular  termination  at  the  east^ 
and  two  massive  towers  at  the  west  end ;  while  a  tiiird 
tower,  which  is  more  elegant  than  the  other  two,  rises 
from  the  intersection  of  the  nave  and  the  west  transept. 
The  whole  of  it  was  newly  paved  with  plain  Portland 
stone  in  the  year  1788.  The  principal  parts  of  the  cathe- 
dral which  are  deserving  of  notice  are,  the  west  front, 
with  its  large  and  elegant  window  between  two  towers ; 
the  south  porch,  which  forms  the  principal  entrance  to 
the  cathedral  ;  the  chapel  of  the  virgin,  which  is  a  fine 
specimen  of  the  pointed  style  of  architecture;  St  Michael's 
chapel ;  the  choir,  which  is  reckoned  the  most  spacious 
in  the  kingdom,  and  is  fitted  up  in  a  very  handsome 
manner  ;  the  chapel  of  the  Holy  Trinity,  which  con- 
tained the  shrine  of  Becket,  the  vestry,  the  treasury, 
the  audit  room,  the  library,  the  chapter-house,  and  the 
cloisters. 

The  interior  length  of  the  cathedral,  from  east  to 
west,  is  514  feet ;  the  length  of  tlie  choir  180  feet ;  tne 
length  of  the  nave  to  the  bottom  of  the  choir  steps,  178 
feet,  and  from  thence  to  the  screen  at  the  entrance  of  the 
choir,  36  feet ;  the  breadth  of  the  choir  is  40  feet,  the 
length  of  the  east  trans /pt,  from  north  to  south,  is  154 
feet;  the  length  of  the  west  transept,  124  feet;  the 
breadth  of  the  nave  and  its  aisles,  71  feet  ;  the  height 
from  the  pavement  to  tne  vaulting  of  Trinity  chapel,  58 
feet:  height  of  the  choir,  71  feet;  height  of  the  nave, 
80  feet ;  height  of  the  great  tower,  1 30  feet ;  extreme 
height  of  the  great  tower,  235  feet ;  height  of  the  south- 
west tower,  130  feet;  height  of  the  north-west  tower, 
100  feet. 

At  a  little  distance  from  the  cathedral,  in  the  eastern 
part  of  the  city,  are  the  remains  of  Si  Augustine's  abbey, 
which  was  the  first  Christian  establishment  in  this  king- 
dom. It  was  founded  in  593,  and  at  one  peiiod  it  almost 
vied  in  magnificencij  with  the  cathedral  itself.  The  pre- 
cincts of  the  abbey  included  a  space  of  about  sixteen 
acres  ;  and  the  surrounding  walls  are  in  a  gieat  measure 
entire.  The  west  front  was  250  feel  long,  with  a  gate  at 
each  extremity,  which  still  remain.  St  Augustine's 
gate,  which  formed  the  principal  entrance,  is  an  elegant 
building;  but  it  is  now  much  dilapidated,  and  has  been 
converted  into  a  brewery.  The  otner  entrance,  callctt 
the  cemetery  gate,  has  been  recently  altered  into  a  mo- 
dern dwelling.  'j"he  remains  of  the  abbey  church  afi":ii'<l 
a  beautiful  specimen  of  Norman  architecture.  The  west 
end,  c:!l1ed  St  Ethelbert's  tower,  is  a  lofty  and  elegant 
ruin,  wliicii  displays  various  ranges  of  semicireulararches, 
bca\illfvdly  ornamented  with  mouldings  and  si:ulpture. 

The  principal  churches  in  Canterbury,  are  Holy  Cross 
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church,  a  low  but  spacious  edifice,  built  in  the  rcij;n  of 
Richiinl  II. ;  St  Aiphayc  churi  h,  u  spiicious  ami  respt-c- 
tabif  l)uildiiig  coiilaiiiiuj;  many  s<;pulchral  iiioiniinchls ; 
St  Marj^arcl's ;  St  Aiulicw's,  which  was  Iniilt  of  brick 
in  the  year  1764  ;  Si  Mary  Ur»;irMi(!;,  a  small  but  ancient 
structure  ;  St  Mary  Magdalen's  church  ;  St  Mildred's 
church,  which  is  spacious  and  well  built ;  St  Duiistan's 
church,  situated  on  tlic  London  road,  near  the  entrance 
of  the  city;  St  Paul's  church,  which  stands  witliout 
Burgale,  in  the  eastern  suburb  ;  and  St  Martin's  church, 
wliich  stands  on  a  rising  ground  a  little  beyond  the  pi'C- 
cincts  of  St  Augustine's  abbey. 

Tlie  town-hall,  whicli  was  partly  rebuilt  in  forming  a 
new  street,  is  a  respectable  building,  and  contains  some 
goinl  portraits.  The  public  assembly  rooms,  in  the  high 
street,  were  erected  by  the  gentry  of  Kast  Kent.  The 
ball-room  is  a  spacious  and  elegant  apartment,  and  be- 
iieutii  it  is  a  public  bank.  The  tlieatrc,  which  is  a  liand- 
some  building,  stands  in  Orange-street,  and  was  o[)ened 
in  the  year  1790.  The  royal  cavalry  barracks,  built  of 
brick,  were  erected  in  1794,  and  in  1798  additional  bar- 
racks for  2000  infantry  were  constructed.  New  build- 
ings, for  a  similar  purpose,  have  been  lately  raised  on 
the  ground  formerly  belonging  to  St  Gregory's  Priory. 
On  the  eastern  branch  of  the  river  Slour,  is  a  lofty  and 
spacious  flour  mill,  called  Abbott's  Mill,  erected  from 
the  design  of  the  celebrated  engineer  Mr  Smcaton.  It 
is  capable  of  grinding  and  dressing  into  flour  500  quar- 
ters of  corn  weekly.  Besides  these  buildings,  there  arc 
numerous  ho.spitals  and  other  charitable  establishments  ; 
two  libraries,  a  free  graiiimar  school,  Sec.  An  agricul- 
tural society  was  established  here  in  tne  year  1793,  under 
the  name  of  the  "  Kent  Society  for  the  Encouragement 
of  Agriculture  and  liidustry,"  and  upwards  of  70)/.  have 
already  been  distributed  as  premiums  for  promoting  the 
objects  of  tue  institution. 

T:ic  manuficture  of  silk  goods  was  first  established  in 
Canterbury  by  the  French  refugees,  who  settled  in  this 
town  after  tiie  revocation  of  the  edict  of  Nantes,  and  the 
labouring  classes  found  full  employment  in  the  fabrica- 
tion of  lustrius^s,  brocades,  satins,  kc.  Prom  the  rapid 
extension  of  the  cotton  trade,  however,  and  other  causes, 
the  silk  trade  gradually  declined;  and,  in  the  year  1789, 
Mr  John  Callaway  irtvoduced  the  manufacture  of  cottons, 
and  discovered  the  method  of  fabricating  the  piece  goods 
called  Canterbury  and  Chambcrry  muslins,  damasks,  &c. 
in  which  silk  and  cotton  twist  are  united  in  tiie  same  fa- 
bric. Though  this  manufacture  is  carried  on  in  other 
parts  of  England,  it  still  flourishes  in  Canterbury.  Ac- 
cording to  Hasted,  about  1000  individuals  arc  employed 
in  the  difi'erent  branches  of  the  silk,  cotton,  and  wool 
trades.  Many  of  the  inhabitants  of  Canterbury  derive 
their  support  from  the  hop  plantations  round  the  town, 
which  cover  about  2000  acres  of  ground. 

Number  of  houses  in  1800,  1741.  Population  9000, 
of  whom  5195  were  females,  and  3805  males;  and  those 
employed  in  trade  and  maimfactures  amounted  to  1325. 
Population  in  1811,  10,200.  Por  a  full  account  of  this 
interesting  town,  sec  Somner's  jintit/uilies  of  Canterbury, 
1640;  Gosling's  IValk  in  and  about  the  City  of  Canter- 
bury, 1774;  Hurnby's  Historical  Descrifition  of  the  Me- 
trofiolitical  Church  of  Christ.,  Canterbury,  1783  ;  Hasted's 
History  and  To/iografiLical  Survey  of  the  County  of  Kent, 
12  vols.  8vo,  1797 — 1801  ;  The  Canterbury  Guide,  1805; 
but  particularly  Braylcy  and  Britton's  Beauties  of  England 
and  Wales,  vol.  viii.  p.  753.  where  a  full  accovmt  of  the 
ancient  and  modern  liistory  of  tills  town  will  be  found,  (^r) 


C.\NTIIARIDES,  in  the  Materia  Medica,  is  the 
name  given  to  the  Aleloe  veticatoriua,  commonly  called 
the  S]>anish  fly,  which  is  found  in  Sj>aiii,  Italy,  and  tho 
South  of  Prance.  A  new  substance,  culled  the  blistering 
principle,  has  been  recently  discovered  in  cantharides, 
by  M.  Robiquet.  Sec  Entomology,  Materia  Mkdica, 
kc.     (w) 

CANTON,  or  Quakg-tciie-foo,  a  large  and  mari- 
time city  of  China,  and  capital  of  the  province  of  Quang- 
tong,  lies  on  the  north-eastern  bank  of  the  river  Pt-kiang, 
or  Bocca-Tigris,  as  it  is  called  by  Europeans,  from  a 
supposed  resemblance  of  this  animal  seen  upon  approach- 
ing the  entrance  of  one  of  the  branches  of  it  at  the  first 
fort.  It  is  fortified  by  a  strong  rampart,  about  six  or 
seven  miles  in  circumference,  and  consists  of  three  di- 
visions, separated  from  each  other  by  lofty  walls,  which, 
together  with  tlie  rampart,  are  built  of  hewn  sand-stones, 
and  covered  with  all  sorts  of  little  trees  and  plants.  Not 
above  one-third  of  the  ground  within  the  walls,  however, 
is  filled  with  buildings,  the  rest  being  chiefly  appropri- 
ated to  pleasure-grounds  and  fish-ponds;  and  the  back 
part  of  the  city  is  almost  entirely  occupied  by  two  hills 
of  considerable  height,  which  are  beautifully  wooded, 
and  cultivated  with  great  care.  But  as  no  European  is 
allowed  to  enter  within  the  gates,  wc  have  no  particular 
account  of  its  interior ;  and  all  the  accounts  of  the  city 
of  Canton  are  confined  principally  to  its  suburbs,  wliicli 
are  indeed  much  more  extensive  and  populous  than  the 
fortified  part.  The  streets  are  hi  general  long,  but  nar- 
row and  irregular,  paved  with  small  round  stones,  and 
flagged  close  to  the  houses.  They  are  ornamented  at 
intervals  with  triumphal  arches  ;  arc  kept  exceedingly 
clean,  and  some  of  them  have  a  kind  of  awning  extended 
from  house  to  house,  which  prevents  the  sun's  rays  from 
incommoding  the  inhabitants.  Each  side  is  entirely  oc- 
cupied by  shops,  (the  dwelling-houses  being  in  general 
within  the  walls.)  where  every  variety  of  manufacture 
is  exposed  to  sale.  These  shops  sometimes  consist 
of  several  apartments,  of  which  the  one  next  tiie  street 
is  generally  quite  open  in  front,  and  filled  with  coarse 
porcelain  and  toys  ;  in  the  one  behind,  a  finer  sort  of  por- 
celain is  sold  ;  the  third  contains  silks,  velvets,  and  other 
kinds  of  cloth  ;  and  some  have  a  fourth,  where  tea  or  other 
commodities  of  that  description  arc  kept.  On  great  fes- 
tivals, these  long  narrow  vaults  are  thrown  open,  when 
they  are  illuminated  and  ornamented  with  flowers  and 
trees.  Most  of  the  merchants,  however,  are  content 
with  two  apartments,  the  outer  one  for  containing  por- 
celain, and  the  other  for  articles  of  every  descrip- 
tion. 

Some  of  the  streets  are  appropriated  entirely  to  parti- 
cular trades,  especially  cabinet-makers  and  painters;  but 
in  others,  apothecaries,  shoemakers,  goldsmiths,  tailors, 
bookbinders.  Sec.  are  all  mingled  together.  In  a  very 
long  street,  nothing  but  eggs  are  sold,  and  tlie  accumu- 
lation of  millions  of  them  in  every  shop  have  a  very  sin- 
gular appearance.  Several  canals  run  up  from  the  river 
to  the  interior  of  the  city,  on  which  boats  with  merchan- 
dise are  continually  passing  and  repassing;  and  when 
any  of  them  cross  a  street,  it  is  covered  in  by  an  arch, 
which  is  ascended  on  each  side  by  a  flight  of  twelve  or 
fourteen  steps.  All  burdens  are  carried  here  by  porters, 
■who  in  general  go  barefoot  and  bare  headed.  A  horse  is 
almost  never  seen  in  this  town,  and  the  only  vehicle  for 
both  sexes  are  palanquins,  which  are  only  chairs  similar 
to  ours,  but  more  elegantly  decorated,  and  carried  by 
poles  supported  on  men's  shoulders.     Tiie  streets  are 
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daily  crowded  with  an  immense  concourse  of  people, 
which  renders  it  difficult  for  a  stranger  to  make  his  w-ay 
through  them  ;  and  his  ears  are  continually  stunned  with 
the  cries  of  the  porters,  who,  passing  along  at  a  round 
pace,  keep  bawling  out  Li  li,  "  clear  the  way."  The 
houses  are  in  general  built  of  brick,  and  seldom  exceed 
two  stories,  except  those  of  some  of  the  most  wealthy 
merchants  and  mandarins,  which  ave  spacious  and  iofty, 
and  are  sometimes  elegantly  fitted  up  in  the  English 
style,  and  surrounded  with  an  extensive  garden,  adorned 
with  ponds  and  parterres.  The  principal  public  build- 
ings at  Canton  are  joss-houses,  or  temples,  which  are 
scattered  over  all  the  city  and  suburbs.  These  contain 
the  images  of  Chinese  worship,  before  which  arc  placed, 
at  particular  seasons,  a  great  variety  of  sweet-meats, 
dressed  food,  and  incense,  which  is  kept  perpetually 
burning.  The  palace  of  the  Tsong-too,  or  viceroy,  is  ra- 
ther a  handsome  building,  but  quite  in  the  Chinese  taste, 
and  disfigured  v,  ith  the  images  of  monstrous  animals.* 
In  the  environs  of  the  town  there  is  a  regular  theatre,  in 
a  large  square  or  market-place.  The  most  beautiful 
part  of  Canton,  however,  is  the  quay  which  contains  the 
European  factories.  They  extend  a  considerable  way 
along  the  banks  of  the  river,  and  consist  of  a  range  of 
elegant  buildings,  with  yards  and  warehouses,  each  hav- 
ing the  flag  of  the  nation  to  which  it  belongs  hoisted  be- 
fore the  gate  from  sun-rise  to  sun-set.  Of  these,  the 
most  splendid  and  extensive  is  the  British  factory,  which 
has  in  front  an  elegant  virandah,  supported  by  handsome 
pillars,  and  paved  witli  square  marble  slabs.  This  vi- 
randah, reaches  to  the  water's  edge,  and  commands  an 
extensive  view  of  the  river  in  both  directions,  and  of  a 
beautiful  country  on  the  opposite  bank.  These  buildings 
are  occupied  by  the  supercargoes  of  their  respective 
companies,  who  transact  all  the  business  with  the  Chi- 
nese merchants,  disposing  of  the  cargoes  brought  to  mar- 
ket, and  supplying  the  ships  with  others  for  Europe  in 
return.  About  a  league  shove  Canton  is  the  Boat-Cuivn, 
which  consists  of  about  40,000  barks  of  various  sizes, 
■arrayed  in  straight  rows,  and  forming  a  floating  city,  with 
regular  streets.  Each  bark  is  covered  and  lodges  a 
\vhole  family,  with  their  grandchildren,  who  have  also 
a  small  boat,  in  which  they  fish,  or  go  on  shore  to  follow 
iheir  respective  employments.  The  number  of  persons 
who  arc  expressly  prohibited  by  the  law  from  settling  on 
shore,  and  arc  thus  obliged  to  live  upon  the  water,  may 
amount  to  nearly  300,000,  including  the  women  of  the 
town,  who  arc  estimated  at  40,000.  They  are  chiefly 
composed  of  the  poorer  sort  of  Chinese,  or  rather  the 
descendants  of  the  Tartars. 

As  Canton  is  the  only  emporium  of  European  com- 
merce in  the  empire,  a  full  account  of  its  trade  will  be 
given  under  the  article  China.  Its  principal  article  of 
exportation  is  tea,  of  which  about  13,000,000  of  pounds 
is  said  to  be  consumed  by  Britain  and  her  dependencies, 
and  5,000,000  by  the  rest  of  Europe. 

In  1795,  while  the  English  private  trade  in  this  com- 
modity amounted  to  23,733,8 10  lbs.,  the  other  nations  of 
Europe  and  America  received  only  5,577,200  lbs.  of  which 
4,096,800  lbs.  were  exported  in  Dutch  vessels.  Its  other 
exports  consist  chiefly  in  porcelain,  raw  and  wrought 
silks,  nankeen  cloths,  camphor,  alum,  quicksilver,  tur- 


meric, Sec. ;  and  its  imports  from  England  arc  woollens, 
lead,  tin,  furs,  kc.  supposed  to  exceed  a  million  sterling. 
All  European  vessels  stop  at  Wampoa,  an  anchorage  op- 
posite Danes  island,  about  12  miles  from  Canton,  and 
here  deliver  and  load  their  cargoes,  which  are  transport- 
ed to  and  from  the  factories  in  junks.  None  are  on  any 
account  permitted  to  go  beyond  it;  indeed  ships  of  great 
draught  could  not  proceed  much  farther,  by  reason  of 
the  shallowness  of  the  water. 

The  country  around  Canton  is  pleasant  and  healthy, 
abounding  in  ail  the  necessaries  and  delicacies  of  life ; 
and  the  approach  to  the  city  by  water,  presents  the  most 
beautiful  and  picturesque  scenery  that  can  be  imagined. 
"  In  the  back  ground,"  says  a  late  voyager,  "  h.igh  and 
fantastically  shaped  mountains  raise  their  summits  among 
the  clouds,  while  all  around,  with  very  little  exception, 
to  the  feet  of  these  mountains,  the  groiuid  seems  a  level 
verdant  plain,  intersected  with  innumerable  branches  of 
the  river,  and  artificial  canals.  It  is  this  last  circum- 
stance that  renders  the  scenery  so  truly  picturesque  ;  for 
a  person  can  only  see  that  particular  branch  on  which  he 
is  sailing,  while  he  beholds  with  amazement  a  variety  of 
ships,  junks,  and  vessels  of  every  description,  gliding  as 
if  by  the  eff"ect  of  magic,  through  fields  and  villages, 
winding  among  castles,  pagodas,  and  monasteries,  some- 
times on  one  side  of  them,  sometimes  on  the  other :  sail- 
ing in  an  infinite  variety  of  directions,  and  forming  the 
most  whimsical,  novel,  and  entertaining  prospect  I  ever 
remember  to  have  seen."  The  garrison  of  Canton  con- 
sists of  about  20,000  Tartars,  and  its  population  is  esti- 
mated at  a  million  and  a  half.  According  to  Mr  Raper, 
th.e  standard  temperature  of  this  city  in  1"74  was  75*  A' ; 
the  greatest  heat  in  January  being  66°  5',  and  the  least 
5i°  ;  the  greatest  heat  in  August  89°,  and  the  least  80". 
In  the  winter  season  there  is  sometimes  a  difference  in 
the  temperatin-e  of  20°  or  25°  between  morning  and  noon. 
N.  Lat.  23°  7'  50",  E.  Long.  113°  2'  15".  See  An  Ac- 
count of  the  Trade,  and  Tables  of  Exports  and  Imports, 
in  Oriental  Rc/ierlory,  vol.  i.  p.  280,  and  vol.  ii.  p.  301  ; 
Osbeck's  Voyag-e  to  China  and  the  East  Indies,  vol.  i.  p. 
214;  .4  Voyage  to  India,  China,  i^c.  p.  66,  in  Phillip's 
Collection,  vol.  v. ;  Barrow's  Travels  in  China  ;  and  Staun- 
ton's Embassy  to  China,  vol.  ii.     (l) 

CANTON,  John,  an  ingenious  experimental  philoso- 
pher, was  the  son  of  a  broad  cloth  weaver,  and  was  born 
at  Stroud,  in  Gloucester,  on  the  3 1st  of  July  1718,  O.  S. 
He  made  an  early  proficiency  in  mathematics,  under  the 
care  of  Mr  Davis,  the  school-master  of  his  native  place; 
and  before  he  had  reached  his  tenth  year,  he  had  been 
instructed  in  vulgar  and  decimal  arithmetic.  His  atten- 
tion was  next  turned  to  the  higher  subjects  of  algebra 
and  astronomy ;  but  while  his  mind  was  fully  bent  on 
these  interesting  pursuits,  his  father  took  him  from 
school  to  educate  him  for  his  own  profession.  All  his 
leisure  lime,  however,  was  still  devoted  to  the  acquisition 
of  science  ;  and  with  the  insufficient  means  which  he  was 
able  to  command,  he  made  a  rapid  progress  in  his  fa- 
vourite studies.  By  the  help  of  the  Caroline  tables, 
young  Canton  computed  lunar  eclipses  and  other  celes- 
tial phenomena ;  and  such  was  his  ardour  for  science, 
that  when  the  rest  of  the  family  were  asleep,  and  with 
the  assistance  of  a  candle  which  he  had  secreted,  he  con- 


•  Under  the  article  Civil  ARCiiixECTuaE,  we  shall  g-ive  a  view  of  this  building,  and  also  of  part  of  the  celebrated  temple  of  Fo, 
as  specimens  ofChincse  architecture,  from  ori(final  drawings  in  the  possession  of  Patrick  Kecdie,  Esq.  of  Castlehill,  who  lias  kindly 
favoured  the  Editor  with  some  new  factM  respectinjf  Canton,  and  with  the  use  of  several  bcAUtii'ul  and  valuable  plans  and  drawings  of 
that  city,  wluch  were  executed  by  a  Chinese. 
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siriiLtrd,  \viili  .i  coinnioii  kiiil'c,  an  uptii^lit.  sun-ilial, 
wliicli  shewed  tlie  l'iin<!  of  tlio  duy,  the  risiiiij  of  the  sun, 
and  his  phico  in  Ihc  eciiplic  'J'hc  display  of  this  (h<d  on 
the  from  of  liis  falhc-r's  liouse,  introduced  Canton  to  the 
notice  of  some  of  the  nei);iil)ounnp;  gentlemen,  who  ofler- 
edhimthi-  fidl  use  of  tlieir  libraries.  A  pair  of  globes, 
and  Martin's  Fhilosopliicul  Grammar,  wliirh  h<,'  obtained 
I'rom  these  libraries,  contributed  greatly  to  extend  his 
kiiowled}!;e  of  astronomy  and  natural  pliilosopiiy- 

About  this  time,  he  was  introduced  to  the  Reverend 
Dr  Henry  Miles,  a  dissenting  minister  at  'looting,  and  a 
I'ellow  of  the  Royal  Society,  who,  perceiving  the  abili- 
ties of  Canton,  obtained  permission  from  his  father  to 
lake  him  to  the  metropolis.  Mr  Canton,  accompanied 
with  his  patron,  arrived  in  London  on  the  4th  of 
March  1737,  and,  after  spending  some  time  at  Toot- 
ing under  the  roof  of  his  friend,  he  articled  himself 
for  five  years  as  clerk  and  assistant  to  Mr  Samuel 
Watkins,  who  superintended  an  academy  in  Spital- 
squarc.  In  this  new  situation,  the  abilities  and  exem- 
plary conduct  of  Mr  Canton  gave  such  high  satisfaction, 
Ihaljonthe  expiration  of  iiis  clerkship,  in  May  1742,  he 
was  taken  into  partnership  for  three  years  ;  and  on  the 
death  of  Mr  Watkins,  he  succeeded  to  the  academy, 
which  he  superintended  with  great  honour  and  useful- 
ness duruig  the  rest  of  liis  life. 

The  attention  of  Mr  Canton  was  at  this  time  particu- 
larly directed  to  the  subject  of  electricity,  which  was  now 
beginning  to  assume  the  form  and  dignity  of  a  science. 
In  the  year  1747,  Mr  William  Watson  laid  before  the 
Royal  Society  a  method,  discovered  by  Mr  Canton,  of  de- 
termining the  quantity  of  electricity  accumulated  in  the 
Leydcn  phial.  When  the  phial  (Muschcubroek's  phial 
cf  water)  was  filled  with  electricity,  he  hung  a  slender 
piece  of  wire  to  the  suspended  gun-barrel,  which  was  for 
this  purpose  detached  from  the  globes.  On  applying  the 
■wire  of  the  electrified  phial  to  the  wire  hanging  at  the 
gun-barrel,  a  small  snap  is  perceived.  This  isdischarg- 
rd  by  touching  the  gun-barrel  with  the  finger,  which 
likewise  snaps  ;  and  thus  alternately  electrifying  and  dis- 
charging, he  proceeded  till  the  whole  electricity  of  the 
Water  was  dissipated,  which  sometimes  required  100  dis- 
charges. The  acquired  electricity  of  the  water  was  esti- 
mated by  the  number  of  shocks.  Unless  the  electricity 
was  discharged  every  time,  the  snaps  from  the  wire  of 
the  electrified  phial  to  the  gun-barrel  was  scarcely  per- 
ceptible. About  the  end  of  the  year  1749,  Mr  Canton 
assisted  his  friend  Benjamin  Robins,  Esq.  in  his  experi- 
ments for  ascertaining  the  height  to  which  rockets  as- 
cended, and  the  distance  at  which  their  light  is  visible; 
and  in  January  1750,  was  read  at  the  Royal  Society  his 
*'  Method  of  making  artificial  magnets  witliout  the  use 
of,  and  yet  far  superior  to,  natural  ones.")  The  method 
described  in  this  curious  paper  had  been  for  some  time 
known  to  its  author,  but  from  some  motives  of  delicacy 
to  Dr  Gowin  Knight,  who  had  kept  secret  his  method  of 
making  artificial  magnets,  Mr  Canton  delayed  the  com- 
munication till  he  was  urged  to  publish  it  by  the  presi- 
dent of  the  Royal  Society.  In  1750,  Mr  Canton  was  ad- 
mitted u  fellow  of  tlie  Royal  Society,  and  was  honoured 
with  ti-.e  gold  ni'dal,  for  liis  valuable  paper  on  artificial 
l^a'gncts.  In  1751,  he  leceivcd  the  honorary  degree  of 
M.A.  from  one  of  the  colleges  in  Aberdeen,  and  was  cho- 
sen one  of  the  council  of  the  Royal  Society. 

In  the   year  1752,    Mi  Canton  repeated  with  success 
Dr  Franklin's  celebrated  experiments  of  drawing  light- 
ning from  thunder  clouds,  by  means  of  a  kite  ;  and  hav- 
ing for  a  considerable  period  continued  his  experiments 
Vol  V     Part! 


upon  the  electricity  of  tlic  clouds,  he  found  ihcm  some- 
times negative,  and  somclinieu  positive  ;  and  he  imagin- 
ed, that  raiefied  air  communicated  electricity  to  the 
clouds,  while  their  electricity  was  abstracted  from  them 
by  condensed  air.  In  175J,  he  laid  before  the  Royal  So- 
ciety, a  paper  entitled  "  Electrical  ExperimenlH,  with  an 
attempt  to  acroimt  for  their  several  phenom<-na,"  which 
was  followed,  in  1754,  with  another  paper  on  a  similar 
subject.  These  valuable  coniniunicatiotis  contain  many 
interesting  facts  and  discoveries,  which  we  shall  have  oc- 
casion to  notice  in  a  future  part  of  our  work.  The  ex- 
planation of  the  phenomena  of  shooting  stars  having  been 
pro|)osed  as  the  prize  <|ucstion,  in  the  Lady's  Diary  foi 
1752,  Mr  Canton  transmitted  an  anonymous  paper  on  the  * 
subject,  which  was  immediately  recognised  by  his  friend 
Mr  Thomas  Simson,  who  then  conducted  the  Diary.  In 
transmitting  the  prize,  Mr  Simson  remarks,  that  though 
Mr  Canton  had  concealed  his  name,  yet  he  knew  him  to 
be  the  author,  as  no  other  person  was  capable  of  giving 
such  a  solution. 

In  the  Gentleman's  Magazine  for  September  1759. 
Mr  Canton  published  a  letter  on  the  electrical  properties 
of  the  Tourmalin;  and,  in  tlie  same  year,  the  Royal  So- 
ciety received  his  "  attempt  to  account  for  the  regular 
diurnal  variation  of  th  J*  horizontal  magnetic  needle,  and 
also  for  its  irregular  ^riation  at  the  time  of  an  aurora 
borealis."  In  1761,  he  communicated  to  the  Royal  So- 
ciety, his  observations  on  the  transit  of  Venus.  In  1762, 
was  read  his  letter  addressed  to  Dr  Eranklin,  conulning 
remarks  on  Mr  Delaval's  electrical  experiments  ;  aiid,in 
the  same  year,  he  communicated  his  "  experiments,  to 
prove  that  water  is  not  incompressible."  In  these  ex- 
periments, which  were  equally  simple  and  conclusive,  he 
put  the  fluids  to  be  examined  into  a  glass  bajl,  with  a 
slender  tube  attached  to  it.  AVhen  the  glass  ball  was 
placed  in  -vacuo,  he  observed  how  much  the  fluids  in- 
creased in  bulk,  from  the  removal  of  atmospherical 
pressure  ;  and  hence  he  was  able  to  estimate  their  vari- 
ous degrees  of  compressibility. 

As  the  result  of  these  experiments  was  contrary  to 
that  of  the  famous  Florentine  experiment,  they  were  re- 
peated before  a  committee  of  the  Royal  Society,  who 
found  them  perfectly  accurate  ;  and  in  consequence  of 
their  favourable  report,  the  gold  medal  was  unanimously 
voted  to  Mr  Canton,  and  delivered  to  him  on  tiie  30th 
November  1765.  In  the  year  1768,  he  communicated 
to  the  Society,  "  an  easy  method  of  making  a  phospho- 
rus, that  will  imbibe  and  emit  light  like  the  Bolo:,;nian 
stone,  with  experiments  and  observations."  In  1 769,  he 
was  one  of  the  committee  appointed  to  consider  of  the 
best  method  of  fixing  conductors  on  St  Paul's ;  and,  in 
the  end  of  the  same  year,  appeared  his  "  experiments  to 
prove  that  the  luminousness  of  the  sea  arises  from  the 
putrefaction  of  its  animal  substances." 

In  consequence,  probably,  of  his  studious  and  seden- 
tary habits,  Mr  Canton  was  seized  with  a  dropsv  in  the 
thorax,  of  >vhich  he  died  on  the  22d  of  March  1772.  He 
left  behind  him  several  children  ;  and  he  was  succeeded 
in  the  academy  by  his  eldest  son.     (sr) 

CANTUA,  a  genus  of  plants  ol  the  class  Pentandria, 
and  order  Monogynia.     See  Bot.v.vy,  p.  134. 

CANUTE,  king  of  Denmark,  suriwmed  the  Great, 
was,  upon  the  death  of  Edmund,  proclaimed  king  of 
England,  A.  D.  1017,  after  his  countrymen  had  contend- 
ed lor  possession  of  the  country  above  two  hundred  years. 
As  a  pretext  for  the  exclusion  of  Edmund's  family,  it  was 
ailirmed,  but  wiUiout  truth,  that  the  succession  of  Canute 
to  the  whole  kingdom  of  England,  on  the  dcatli  of  Ed- 
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mund,  had  been  stipulated  in  a  late  convention  between 
the  two  princes.  In  the  beginning  of  his  rcig-n,  Canute 
struck  terror  into  his  new  subjects,  by  the  many  sacrifi- 
ces he  made  to  his  crown,  and  by  the  vigom-  of  his  ad- 
ministration. Under  various  pretences,  he  banished 
some  of  his  nobles,  put  others  to  death,  and  sent  the  two 
young  sons  of  Edmund  out  of  the  kingdom  ;  but  when  he 
fouud  himself  securely  seated  on  the  throne,  he  relaxed 
the  reins  of  government;  and  made  himself  popular  by 
extinguishing  national  animosities,  and  by  eflecting  a 
complete  reconciliation  betwixt  his  Danish  and  his  Eng- 
lisii  subjects. 

To  secure  the  affections  of  the  English,  and  prevent 
any  attempts  for  restoring  the  princes  of  the  antient  royal 
family,  he  married  Emma,  the  widow  of  the  late  king 
Eti\elred,  wlio  resided  with  her  two  sons,  Alfred  and  Ed- 
ward, at  the  court  of  her  brother  Richard,  duke  of  Nor- 
mandy. By  tnat  marriage,  and  by  giving  his  own  sister 
in  marriage  to  Richard,  he  artfully  disarmed  the  resent- 
ment of  that  powerful  rival,  who  had  declared  himself 
the  protector  of  the  young  princes,  and  had  threatened  to 
attempt  their  restoration  to  the  throne  of  their  ancestors. 

Finding  the  kingdom  now  in  complete  tranquillity, 
and  having  no  reason  to  dread  the  revolt  of  the  English, 
Canute  undertook  a  voyage  to  nis  native  kingdom  of 
of  Denmark,  which  was  then  at  war  with  Sweden.  He 
carried  with  him  a  body  of  English  troops,  commanded 
by  Earl  Godwin,  wlio  gained  a  complete  victory  over  the 
enemy,  without  the  least  assistance  from  the  Danes. 
This  brave  action  endeared  the  English  to  their  new 
sovereign.  Godwin  was  created  Earl  of  Kent,  and  was 
honoured  with  the  most  distinguishing  marks  of  royal 
favour.  Upon  his  return  to  England,  Canute  directed 
his  attention  to  the  establishment  of  good  laws,  the  build- 
ing of  churches  and  monasteries,  and  other  pious  and 
useful  works. 

In  the  year  1025  he  undertook  a  second  voyage  to 
Denmark,  which  was  again  invaded  by  the  Swedes,  in 
which  he  was  not  successful ;  but,  two  years  afterwards, 
he  made  ample  reparation  for  his  losses.  Having  re- 
vived an  old  pretension  to  the  throne  of  Norway,  then 
filled  by  Olaus,  a  weak  prince,  he  made  an  unexpected 
descent  upon  that  country  with  a  large  body  of  English 
troops,  dethroned  the  reigning  monarch,  and  took  posses- 
sion of  the  kingdom.  This  conquest  of  Norway  fully 
satisfied  his  ambition.  From  that  time  he  laid  aside  all 
iiis  warlike  schemes,  and  employed  himself  in  building 
churches,  endowing  monasteries,  importing  rcliqucs,  and 
in  various  acts  of  devotion  ;  and  might  have  had  a  much 
better  claim  to  saintship  than  many  who  fill  the  Roman 
calendar.  In  the  same  spirit  of  devotion,  he  undertook  a 
journey  to  Rome,  and  obtained  for  his  sul)jects  the  im- 
portant privilege  of  exeniplion  from  toll-duty,  when  tra- 
velling througii  Germany,  France,  and  Italy,  by  which  the 
pilgrims  and  other  travellers  were  relieved  from  a  great 
cxpence,  and  freed  from  many  insults  and  oppressions  to 
which  they  had  formerly  been  subject.  A  loiter  written 
by  himself,  giving  an  account  of  that  exemption,  is  still 
oxtant  at  Malmsbury.  In  his  way  home,  lie  purchased 
at  Pavia  the  arm  of  St  Augustine,  for  one  hundred  ta- 
lents of  silver,  and  one  talent  of  gold;  a  much  greater 
sum  than  the  finest  statue  of  anti([uity  would  have  cost  in 
those  days.  He  died  at  Shaftesbury,  A.  D.  10;16,  in  the 
19tn  year  of  his  reign  ;  and  was  buried  in  the  old  mo- 
nastery in  Winchester. 

Ilistoiiai.s  have  surnamed  this  prince  the  Great,  a  title 
but  too  frequently  bcbtowcU  on  conquerors ;  as  if  true 


greatness  consisted  in  invading  the  rights  and  properties 
of  their  fellow-creatures,  and  in  overrunning  foreign  coun- 
tries Avith  their  victorious  arms.  Canute's  claim  to  that 
title  nught  be  better  founded  upon  the  wise  and  peaceful 
administration  which  distinguished  the  latter  part  of  his 
reign.  He  who  at  first  made  no  scruple  to  wade  through 
the  blood  of  the  innocent,  and  set  at  defirnce  the  sacred 
laws  of  religion  and  justice,  when  they  opposed  his  am- 
bitious schemes,  was,  in  the  latter  part  of  liis  reign,  not 
less  remarkable  for  his  sacred  regard  to  religion,  and  for 
the  exercise  of  every  moral  virtue ;  insomuch,  that  he 
gained  the  entire  affection  of  his  own  subjects,  and  the 
universal  esteem  of  foreigners.  We  need  not  be  sur- 
prised, however,  that  a  prince  whose  reign  had  been  so 
prosperous,  the  sovereign  of  Denmark,  Norway,  and 
England,  was  surrounded  with  flatterers.  Some  of  them, 
it  is  said,  carried  their  adulation  so  far,  as  to  declare  that 
nothing  in  nature  dared  to  disobey  his  commands.  Of- 
fended at  their  extravagant  praises,  and  desirous  to  make 
them  sensible  of  their  folly  and  impiety,  he  commanded 
that  a  chair  should  be  placed  upon  the  beach  at  South- 
ampton, while  the  tide  was  advancing  ;  and,  seating  iiim- 
self  in  it,  he  thus  addressed  the  approaching  billows. 
"  O  sea,  thou  art  my  dominion,  and  the  land  on  wliicli  I 
sit  is  mine  :  I  charge  thee  not  to  approach  farther,  nor 
dare  to  wet  the  feet  of  thy  sovereign."  Regardless  of 
liis  command,  the  waves  advanced,  and  forced  him  to  re- 
tire. Turning  to  his  courtiers,  he  addressed  them  in 
language  which  might  not  be  unworthy  of  the  ears  of 
sovereigns  to  hear  ;  "  Learn  from  this  example  the  in- 
significance of  all  human  power,  and  that  the  word  of  God 
alone  is  onmipotent."  Rapin's  Hist,  of  F.ng-land,  vol.ii. ; 
Hume's  Hist,  of  England,  vol.  i.  ;  Henry's //«;.  of  Great 
Britain,  vol.  iii.     (a.  f.) 

CAOUTCHOUC,  a  soft,  dense,  elastic,  vegetable 
substance,  well  known  under  the  name  of  elastic  gum, 
and  Indian  rubber.  It  is  remarkable  not  only  for  the 
above  characters,  but  also  for  its  wonderful  inflamma- 
bility; and  for  some  very  singular  clicmical  and  me- 
chanical properties.  In  this  country  it  is  commonly  to 
be  purchased  in  the  form  of  birds  and  bottles  of  a  spheri- 
cal shape. 

This  substance  appears  to  have  been  introduced  into 
Europe  about  the  beginning  of  the  eighteenth  century  ; 
but  nothing  was  known  of  tiie  mode  of  its  production, 
initil  the  year  17:56,  when  M.  De  la  Condamine  pre- 
sented a  paper  to  the  French  academy,  describing  the 
tree  from  which  it  is  obtained,  and  the  mode  of  prepara- 
tion. From  Dc  la  Condamine's  statement,  it  appeared, 
that  it  was  olitained  from  a  tree  that  grows  in  the  pro- 
vince of  Esmiraldas,  in  the  Brazils,  and  which  is  called 
by  the  natives  Hheve.  This  tree,  on  being  wounded, 
yields  a  milky  juice,  which  becomes  inspissated  on  ex- 
posure to  the  air,  and  forms  caoutchouc.  The  same 
tree  was  afterwards  found  on  the  banks  of  the  Maragnon, 
by  Don  Pedro  Maldonado  ;  and  in  Cayenne,  by  M.  Fres- 
nau.  The  death  of  the  former  of  these  gentlemen  pre- 
vented the  publication  of  liis  observations  respecting  it. 
The  latter  read  an  account  of  it  in  the  French  academy 
in  1751.  More  recent  observations  have  now  deter- 
mined, that  caoutchouc  is  obtained  from  two  South  Ame- 
rican plants,  the  Hevia  caoutchouc,  and  tiie  Jatrofilia 
elastica.  In  South  America,  the  juice,  whicli  is  ob- 
tained by  incision,  is  spread  over  clay,  moulded  into  the 
desired  form,  in  successive  layers,  until  the  vessel  be 
suflicieiitly  thick.  The  whole  is  then  suspended  over  the 
smoke  of  burning  vegetable  matters,  which  hardens  and 
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colours  ii.  Previous  lo  tliis  last  mentioned  process,  the 
cxltrior  of  ti  c  vessel  is  oniuinriitccl  by  various  means. 
Wlicn  tlic  whole  preparation  is  completed,  the  clay 
mould  is  broken  into  pieces,  and  taken  out.  The  vessel 
is  then  lit  lor  use. 

Uesidcs  the  two  South  American  plants  already  men- 
tioned, there  are  several  otiieis  that  yield  caoutchouc. 
The  principal  of  these  arc,  the  Jucua  Indica,  the  jtrto- 
carfiun  integrifulia^  and  the  Urcvota  t'laalica.  The  pro- 
perties of  the  caoutchouc,  obtained  from  the  urcco/a, 
liave  been  accurately  examined  by  Mr  Ilowison,  sur- 
geon at  Prince  of  \Vales'  Island  ;  and  he  has  determined 
the  followinj.;  facts:  The  thickest  and  oldest  stems  of 
the  ui'ceola  yield  the  larj^cst  proportion  of  caoutchouc. 
On  cuttinjj;  these,  a  milky,  punijenl  juice  exudes.  On 
exposure  to  the  air,  a  decomposition  takes  place,  and  a 
firm  coajjulum,  whicli  is  the  caoutchouc,  separates  from 
the  thin  jjortion.  Tuissame  eflect  is  produced  by  time, 
when  the  air  is  carefully  excluded.  If  oxymuriatic  acid 
l)C  poured  into  the  milky  juice  when  first  exuded,  the 
caoutchouc  is  precipitated,  and  the  acid  loses  its  peculiar 
odour.  Fourcroy  su|)posed,  that  thischani^e  was  induced 
by  the  absorption  of  oxygen.  Should  Mr  Davy's  opi- 
nions be  conclusive,  some  other  source  of  the  phenomc- 
iior.  must  be  souj^hl  for. 

The  chemical  properties  of  caoutchouc  have  attract- 
ed the  attention  of  philosophers  since  the  time  of  Mr 
Mac<iuer,  who  published,  in  the  Memoirs  of  the  French 
Academy  in  1768,  an  account  of  his  experiments  on  it. 
Allliouf^h  this  celebrated  chemist  determined  many  facts 
previously  unknown,  yet  he  adopted  some  erroneous 
opinions,  the  fallacy  of  which  was  pointed  out  by  Mr  Ber- 
riard,  whose  paper  contains  the  (greater  proportion  of  all 
the  facts  now  known  respecting  this  interesting  substance. 
Fourcroy  and  (irossart  have  also  contributed  to  our 
knowledge  of  this  subject. 

Pure  caoutchouc,  when  recent,  is  of  a  yellowish  white 
colour,  wiiich  changes  to  a  smoke  grey  on  exposure  to 
the  air.  Most  commonly  it  is  black,  or  blackish  brown, 
particularly  that,  which  comes  from  South  America: 
this  circumstance  is  owing  lo  the  smoking  durhig  the 
formation  of  the  vessels.  Caoutchouc  is  tasteless  and 
inodorous,  except  when  heated;  it  then  yields  a  faint 
peculiar  smell.  It  is  soft,  pliable,  adhesive,  wonder- 
fully elastic  and  tough.     Its  specific  gravity  is 0.9335. 

Mr  Gough  look  thin  slips  of  caoutchouc,  previously 
rendered  plialile  by  being  immersed  in  water,  observed 
the  tempeiature,  by  applying  these  slips  slightly  ex- 
tended lo  the  lips,  and  suddenly  stretched  them,  when  a 
very  sensible  increase  of  temperature  took  place.  When 
allowed  to  relax  to  the  original  degree  of  extension,  the 
temperature  was  suddenly  returned.  The  same  gentle- 
man also  ascertained,  that  if  these  slips  be  plunged  into 
cold  water  at  the  time  that  they  are  considerably  extend- 
ed, that  they  lose  their  contractile  power,  and  retain 
nearly  the  same  degree  of  extension  ;  but  if  plunged 
into  warm  water,  or  if  kept  warm  for  some  time  in  the 
hand,  they  become  again  elastic.  The  specific  gravity 
of  caoutchouc  is  considcrahlv  increased,  by  being  weigh- 
ed when  in  a  state  of  tension  under  water.  These  facts 
arc  valuable,  not  only  as  they  give  new  characters  of  this 
substance,  but  as  they  are  beautiful  illustrations  of  the 
theory  of  latent  heat.     See  Chkmistiiy. 

Caoutchouc  is  variously  acted  upon  by  different  agents. 
When  exposed  to  a  high  temperatvn'e,  it  is  softened, 
becomes  viscid,  swells,  emits  a  peculiar  odour,  and  burns 
ivith  a  very  bright  flame.     If  a  jworc  moderate  heat  be 


applied,  it  retains  its  viscidity,  never  resuming  its  tiastic 
state. 

The  atmosphere  affects  the  colour;  bvit  we  arc  noi 
aware  of  any  alteration  which  it  produces  on  the  other 
properties  of  caoutchouc. 

Water  was  snpjjosed,  by  firossart,  to  be  a  solvent  of 
this  substance,  merely  because  it  is  softened,  and  be- 
comes somewhat  transparent  on  the  edges,  on  being  im- 
mersed for  some  lime  in  boiling  water.  It  is  very  clear, 
however,  that  this  effect  depends  on  the  increased  tem- 
perature, rather  than  on  the  water  itself.  When  boiled 
for  a  very  considerable  time,  no  alteration  takes  place, 
except  in  a  way  that  is  decidedly  referable  to  the  agency 
of  heat.  By  this  heating,  tlie  caoutchouc  is  rendered  so 
adhesive,  as  lo  admit  of  being  united  very  closely  by 
simple  pressure. 

It  was  very  soon  determined,  that  alcohol  does  not  dis- 
solve it.  It,  however,  renders  it  colourless.  M.Macquer 
confirmed  these  observations. 

The  same  chemist  also  found,  that  sulphuric  elhei 
was  a  solvent  of  caoutchouc ;  but  Berniard  afterwards 
repeated  the  experiment  without  success.  He  also 
tried  the  nitric  ether,  and  found  it  to  be  a  very  imperfect 
solvent.  Mr  Cavallo  was  the  first  that  determined  the 
causes  of  this  discordance,  between  two  chemists  re- 
markable for  their  accuracy.  This  philosopher  found, 
that  ether  is  a  solvent,  only  after  having  been  well  washed 
with  water.  Subsequent  experience  has  shewn  this 
statement  to  be  correct.  It  is  evident,  that  Macqucr 
and  Berniard  had  used  the  same  kind  of  ether  in  two 
different  states.  On  evaporating  the  ether,  the  caout- 
chouc remains  unaltered ;  hence,  from  the  solution, 
various  instruments  may  be  made  with  facility.  Pelletier 
found,  that  the  solution  is  considerably  facilitated,  by 
boiling  the  caoutchouc  for  some  time  before  it  is  put  into 
the  ether.  Dr  Roxburgh  did  not  find  that  the  nitric  acid 
dissolved  the  caoutchouc,  which  he  obtained  from  the 
Urceola  elastica. 

The  volatile  oils  dissolve  caoutchouc  ;  but  on  evapo- 
ration, it  remains  clammy  and  unfit  for  any  use.  The 
fixed  oils  have  a  partial  effect  when  aided  by  heat ;  and 
melted  wax  dissolves  a  very  minute  portion. 

Dr  Thomson  discovered,  that  ammoniacal  gas  dis- 
solves a  very  minute  proportion  of  caoutchouc,  although 
Berniard  had  denied  the  action  of  the  alkalies.  The 
Doctor  has  further  determined,  that  all  the  alkalies  pro- 
duce similar  effects. 

The  acids  decompose  caoutchouc  very  partially. — 
Mr  Hatchetl  obtained  about  12  peY  cent,  of  charcoal  from 
caoutch.ouc  that  had  been  charred  by  sulphuric  acid. 
When  acted  upon  by  nitric  acid,  azote,  carbonic  acid  gas, 
prussic  acid  gas,  and  oxalic  acid,  are  said  to  have  been 
formed. 

Petroleum  dissolves  it,  and  it  remains  unaltered  after 
evaporation. 

When  distilled,  it  gives  out  ammonia,  a  watery  liquid, 
empyrcumatic  oil,  and  charcoal. 

Such  are  the  leading  properties  that  have  been  as- 
certained of  this  singular  substance.  It  exists  in  many 
plants,  in  winch  it  has  usually  been  confounded  with  other 
matters.  In  the  fluid  state  in  which  it  is  found  in  plants, 
it  unites  readily  with  water,  by  w  hich  means  it  may  be 
easily  separated  from  the  stalks.  This  fact  is  a  valua 
hie  one,  as  it  may  hereafter  be  employed  in  the  manu- 
facture of  instruments  made  of  caoutchouc.  When 
combined  with  resin,  it  may  be  separated  by  alcohol ; 
and,  for  its  separation  from  gum,  or  extractive,  the  fol- 
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lowing  formula  is  given  by  Hermbstadt:  "Digest  a 
part  of  the  plant  containing  it  (caoutchouc),  first  hi  water, 
and  then  in  alcohol,  till  all  the  substances  soluble  iu  these 
liquids  are  extracted.  Dry  the  residuum,  and  digest 
it  in  four  times  its  weight  of  rectified  petroleum.  Ex- 
press the  liquid  part,  by  squeezing  the  substance  in  a 
linen  cloth.  Let  this  liquid  remain  several  days  to 
settle,  then  decant  off  the  clear  liquid  part,  mix  it  with  a 
third  part  of  water,  and  distil ;  the  caoutchouc  remains 
behind. 

Opium  is  said  to  contain  caoutchouc,  and  the  insoluble 
part  of  mastic  possesses  some  of  its  properties. 

Caoutchouc  is  used  for  various  purposes.  In  South 
America,  whence  it  was  first  brought  to  Europe,  it  is 
formed  into  solid  masses,  with  which  the  natives  play  at 
a  game  somewhat  resembling  that  of  fives.  It  is  used 
for  bottles  and  boots,  for  which  it  answers  extremely 
well.  It  is  also  formed  into  torches,  which  burn  with 
great  splendour. 

In  Europe,  it  is  commonly  used  to  take  out  the  marks 
of  blacklead  pencils;  for  syringes,  bougies,  catheters, 
elastic  tubes,  and  varnish. 

Many  methods  have  been  employed  to  fashion  it  into 
the  forms  necessary  for  the  above  instruments.  The 
expense  of  ether,  and  the  rapidity  with  which  it  evapo- 
rates, precludes  its  use  as  a  solvent ;  and  the  peculiar 
effect  of  the  oils,  already  noticed,  unfits  the  caoutchouc, 
after  solution,  for  any  purpose.  The  best  mode  of  form- 
ing tubes  and  bougies  appears  to  be,  to  cut  a  bottle  of 
caoutchouc  into  a  thin  narrow  slip,  which  must  be  heat- 
ed in  boiling  water,  until  the  edges  become  transparent ; 


then  to  wind  the  caoutchouc  slip,  accurately  applying 
the  edges  to  each  other  around  a  piece  of  cane,  previous- 
ly split  into  two,  and  having  a  slip  of  whalebone  inter- 
posed between  them.  When  the  whole  has  been  accu- 
rately applied  to  the  surface  of  the  cane,  it  may  be 
plunged  into  boiling  water  again,  and  any  inequalities  on 
the  surface  removed.  A  slight  varnish  of  the  caout- 
chouc applied  to  the  whole  surface,  may  render  the  sur- 
face still  smoother  and  more  perfect.  The  slip  of  whale- 
bone being  withdrawn,  the  cane  may  be  readily  taken 
out,  and  the  tube  will  be  fit  for  use.  Or  should  the  sur- 
face be  enequal,  it  has  been  proposed  to  immerse  the 
tube  or  bougie  into  a  glass  tube  filled  with  the  ethereal 
solution;  the  diameter  must  scarcely  exceed  that  of  the 
bougie:  the  whole  apparatus  is  then  to  be  plunged  into 
hot  water,  the  ether  will  be  evaporated,  and  a  smootll. 
coating  given  to  the  instrument.  This  will  be  too  ex- 
pensive for  common  use. 

Cloth  impregnated  with  the  recent  juice  of  the  ur- 
ceola  is  perfectly  impervious  to  water,  and  may  be  ap- 
plied to  a  multitude  of  economical  purposes.  The  chief 
objection  is  the  scarcity  of  the  substance,  which  en- 
hances its  value.  It  forms  the  best  varnish  for  bal- 
loons, and  indeed  for  all  those  instruments  that  ought  to 
be  impervious  to  water  and  air.  See  Thomson's  Che- 
mistry ;  Murray's  Chemistry ;  Annales  dc  Chimie,  vol. 
xi.  xii.  and  xxiv.;  Philosofihical  Magazine^  vol.  xxii.; 
Aikin's  Dictionary  of  Chemistry  and  Mineralogy  j  Medi- 
cal and  Physical  Journal,  vol.  iii. ;  Manchester's  Me- 
moirs, vol.  ii.  2d  series;  jisiatic  Researches,  vol.  v. 
(c.  M.) 
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Cape  of  Good  Hope,  an  extensive  European  settle- 
ment on  the  southern  extremity  of  the  African  continent, 
lies  between  29°  55',  and  34°  47'  S.  Lat.,  and  between  17° 
36',  and  28°  17'  E.  Long.  It  is  bounded  on  the  west  and 
south  by  the  ocean,  on  the  east  by  the  Great  Fish  River, 
and  Caffreland  ;  and  on  the  north  by  the  river  Koussie, 
and  the  country  of  the  Bosjesmans.  Its  mean  length  is 
nearly  550,  and  mean  breadth  233  English  miles,  and  it 
comprehends  an  area  of  about  128,150  square  miles. 
These  boundaries  are,  in  a  great  measure,  imaginary ; 
and  to  the  northward  especially,  might  be  extended  very 
far  beyond  what  is  now  accounted  the  limit,  without  en- 
croaching upon  the  territory  of  any  nation  ;  while  on  the 
eastern  side  of  the  province,  the  Caffres  have  for  many 
years  been  systematically  pressing  in  upon. the  line  of  de- 
marcation .stipulated  between  them  and  the  Dutch;  and 
they  actually  held  possession  of  a  large  tract  of  the  most 
pi-oductivc  part  of  the  province,  to  the  westward  of  the 
Great  Tish  River,  until  a  very  few  months  ago,  when 
they  became  more  bold  in  their  aggressions,  and  murder- 
ed the  land-droost,  or  chief  magistrate  of  Graaf  Reynct, 
the  district  contiguous  to  their  country,  with  all  his 
family,  with  the  design  of  driving  in  the  colonists,  and 
adding  to  their  encroachments.  Colonel  Graham  was 
sent  by  Ihc  governor  v.ilh  an  adc(|iiute  force,  and  vigor- 
ously pushed  into  the  part  of  the  country  they  inhabited, 
routed  them,  and  drove  them  within  their  limits.  The 
Caffres  have  been  classed  amongst  savages ;  but  their 
steady  perseverance  in  pursuing  a  uniform  design  for  so 
long  a  period,  would  do  credit  to  the  policy  of  an  Euro- 
pean state.     Their  system  of  espionage  is  no  less  com- 


plete than  their  success  in  concealing  their  own  circum- 
stances from  their  neighbour.s  :  the  British  troops  were, 
on  the  late  occasion,  astonished  to  find  a  very  considera- 
ble extent  of  land  in  a  state  of  high  cultivation,  at  a  very 
small  distance  from  the  residence  of  the  magistrate. 

We  are  not  to  estimate,  however,  tlie  value  of  this 
settlement  by  its  extent  of  surface.  The  greater  part 
of  it  is  covered  with  naked  mountains,  or  sterile  and  un- 
profitable plains,  many  of  which  arc  totally  incapable  of 
any  kind  of  culture,  and  even  without  a  plant  or  shrub 
fitted  for  the  support  of  animal  life  ;  while  others  are,  in 
the  season,  covered  with  verdure,  and  frequented  by  an- 
telopes. These  mountains  generally  run  in  the  direction 
of  east  and  west,  except  those  in  the  Cape  peninsula  and 
the  chain,  which,  beginning  at  False  Bay,  stretches 
along  the  western  coast  to  the  northwaid,  as  fur  as  the 
mouih  of  Elephant's  river,  and  is  about  210  miles  in 
length.  The  most  southern  range  extends  along  the 
coast,  at  between  20  and  6o  miles  distance  fiom  the  sea; 
the  central  range,  called  Zwarteberg,  or  Black  Mountain, 
runs  parallel  to  it,  is  more  lofty  and  rugged,  and  in  nrany 
places  is  composed  of  double  and  sometimes  treble 
chains ;  and  the  northern  range,  or  Nieuwveld  moun- 
tains, which  are  still  higher,  (supposed  to  be  about 
10,000  feet  above  the  level  of  the  sea,)  have  their  sum- 
mits sometimes  covered  with  snow  during  the.  severity 
of  the  winter  season.  The  chain  which  extends  from 
the  extremity  of  the  Cape  peninsula  northwards,  is  ter- 
minated by  the  Table  Mouriliiin,  and  its  two  wings,  the 
Devil's  Hill,  and  Lion's  Head.  These  three  may  he  al- 
most considered  as  one  mountain,  for  though  their  sum- 
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>nUs  arc  ilisuiiitcii,  yctlhcy  arc  all  joined  at  a  considera- 
ble elevation   al)ovc  the  coiniiion  base.     The  north  side 
of  the  Table  Mountain,  wliich  faces  the  town,   presents 
a  bold  and  almost  pcrpcndieular  front,  extcndiii)^  nearly 
two  miles  in  lenj^th,  and  broken  into  three  divisions  by 
two  immense  chasms,  which  (»ive  it  the  appearance  of  a 
mighty  ruin.     Its  heii^hl  is  .>.')8'.'  feet  above  the  level  of 
Tablc'Uay,  that  of  Devil's  Hill  is  3315,  and  the  Lion's 
Head  is  2160.  The  mountains  of  this  country,  according 
to  Mr  Harrow, "  at  a  distance,  possess  neither  the  sublime 
nor  tlie   beautiful ;  but  'the  approach  to  their  bases,  and 
the    kloofs,  (or  passapjes    by   which   the   mountains  aic 
ascindi.-d,)   arc  awfully  grand   and  terrific  ;  sometimes 
their  naked  points  of  solid  rock  rise  almost  perpendicu- 
larly, like   a  wall   of  masonry,  to  the    height  of  three, 
lour,  and  even  five  thousand  feet,  resembling  the  Table 
Mountain  ;  sometimes  the  inclination  of  the  strata  is  so 
great,  that  the  whole  mass  of  mountain  appears  to  have 
its  centre  of  gravity  falling  without  the  base,  and  as  if  it 
momentarily  threatened  to  strew  the  plain  with  its  vene- 
rable ruins  ;  in  other  places,  where  the  looser  fragments 
have  given  way,  they  are  irregularly  peaked,  and  broken 
into  a  variety  of  fantastic  shapes."     We  arc  also  inform- 
ed, by  the   same  traveller,  that  the  component  parts  of 
those  mountains   consist  of  sandstone,  resting  upon  a 
base  of  granite.     This  base,  however,  is  in  some  moun- 
tains considerably  elevated  above  the  general  surface  of 
the  country,  and,  in  others,  its  summit  is  sunk  far  be- 
neath it.'     In  the  Table  Mountain,  the  granite  base  ter- 
minates only  at  about  .500  feet  above  the  level  of  the  sea. 
From  that  commences  a  horizontal  stratum  of  siliceous 
sandstone,  of  a  dirty  yellow  colour,  which  is  covered  by 
a  deep  brown  sandstone,  containing  calciform  ores  of 
iron,  and  veins  of  hematite,  and  is  surmounted  by  a  mass 
of  a  whitish   grey  shining  granular   quartz,  about  1000 
feet  in  height.     The  rocks  on  the  summit,  which  have 
entirely  passed  into  sandstone,  are  surrounded  with  my- 
liads  of  oval  shaped  and  rounded  pebbles  of  semitrans- 
parcht  quartz,  which  were  formerly  imbedded  in  them  ; 
but  no  sKclls,  petrcfactions  of  fishes,  or  impressions  of 
plants,  are  to  be  found,  as  some  travellers  have  asserted. 
The  composition  of  the  other  mountains  is  nearly  similar 
to  that  of  the  Table  Mountain  ;  and  the  stratification  of 
the  whole  colony    is  also  much  the  same  as  that  of  the 
Cape    peninsula.     Blue     compact    schistus,    generally 
placed  in  parallel  ridges,  in  the  direction  of  north-west 
and   south-east,    but    frequently    interrupted    by    large 
masses  of  a  hard  flinty  rock,  of  the  same  colour,  belong- 
ing to  that  class   of  aggregated  stones,  called,  by  Mr 
Kirwan,  graniteltes,  forms  the  substratvim.     This  is  co- 
vered with  a  body  of  strong  clay,  which  is  coloured  with 
iron,  and  abounds  with  brown  foliated  mica  ;  and  in  which 
arc  indjcddcd  immense  blocks  of  granite,  so  loosely  ce- 
mented together  that  the  constituent  parts  can  easily  be 
separated  by  the  hand.    The  mica,  the  sand,  and  indeed 
the  whole  bed  of  clay,  is  supposed,  by  Mr  Barrow,  to 
have  been  formed  by  the  decomposition  of  the  granite. 
Large  masses  of  these  aggregated  stones  arc  found  lying 
entirely  exposed  between  the  Lion's  head  and  the  sea. 
They  arc  mostly  rent,  and  arc  falling  asunder  from  their 
own  weight,  and  some  of  them  arc  so  completely  exca- 
vated that  niitliing  but  the  crust  or  shell  remains.     Such 
hollow  blocks  are  very  common  on  the  hills  of  Afiica, 


and  are  frequently  ronvcrtctl  into  habitations  by  runaway 
slaves.  "  There  is  neither  a  volcano,  nor  a  volcanic 
product,"  says  Mr  Barrow,  "  in  the  southern  extremity 
of  Africa,  at  least  in  any  of  those  parts  where  I  have 
been,  nor  any  substances  that  seem  to  have  undergone 
the  action  of  fire,  except  masses  of  iron-stone,  found 
generally  among  the  boggy  earth,  in  the  neighbourhood 
of  some  of  the  hot  springs,  and  which  appear  like  the 
scoriae  of  furnaces.  Pieces  of  pumice-stone  have  been 
picked  tip  on  the  shore  of  Robbcn-ihland,  (or  Seal  Island, 
in  the  mouth  of  Table  Bay,)  and  on  the  coast  near  Algoa 
bay,  which  must  have  been  wafted  thither  by  the  waves, 
as  the  whole  basis  of  this  island  is  a  hard  and  compact 
blue  schistus,  with  veins  of  quartz  running  through  it ; 
and,  of  the  eastern  coast,  iron  stone  and  granite." 

The  rivers,  which  intersect  this  extensive  colony,  arc 
of  very  little  advantage  to  it,  cither  for  the  purjjoscs  of 
agriculture  or  navigation.  Many  of  them  are  merely 
periodical  torrents,  which  continue  to  flow  during  the 
rainy  season,  but  which,  during  the  summer,  leave  their 
deep  sunk  beds  almost  completely  dry  ;  and  the  rivulets, 
which  are  supplied  by  the  moiiiitiiin  springs,  have  scarce- 
ly escaped  from  the  lofty  sources,  before  they  arc  either 
absorbed  or  evaporated.  The  permanent  rivers,  some 
of  which  contain  sufficient  water  for  the  navigation  of 
small  craft,  for  several  miles  up  the  country,  arc  all,  ex- 
cept the  Knysna,  rendered  inaccessible,  by  a  bed  of  sand, 
or  a  reef  of  rocks  across  the  mouth  :  Tlie  principal  of 
these,  on  the  west  coast,  are,  Oli/ihanl,  or  Elephant's 
river,  which  runs  in  a  northerly  direction  along  the  foot 
of  the  western  chain  of  mountains,  and  falls  into  the 
Atlantic  in  S.  Lat.  31°  30';  and  the  Bcrff,  or  Mountain 
river,  which  has  its  source  in  the  mountains  which  in- 
close the  vale  of  Drakenstein,  and  discharges  itself  into 
St  Helena  bay.  Those  on  the  south  coast  are.  Broad 
river,  which  falls  into  St  Sebastian's  bay,  and  at  its  mouth 
is  nearly  a  mile  broad.  Gaurilz  river  collects  its  waters 
from  the  Black  Mountains  and  Karroo  plains,  and  during 
the  rains  is  the  most  rapid  and  dangerous  in  the  colony ; 
Camloos  river,  which  is  supplied  ''-om  the  same  part  of 
the  cou-.tiy,  but  more  easterly,  empties  itself  into  a  bay 
of  the  Same  name,  and,  within  the  bar,  is  deep  enough 
to  float  a  ship  of  the  line  ;  Sundaij  river,  which  rises  in 
the  Snewberg,  or  Snow  mountains,  and  falls  into  Zwart 
Kop's  bay  ;  and  Great  Fish  River,  called  Rio  Infante 
by  tlie  Portuguese,  which  taking  its  rise  far  towards  tlie 
north,  about  200  miles  from  its  mouth,  collects  in  its 
long  course  a  multitude  of  tributary  streams,  and  forms 
the  eastern  boundary  of  the  colony.  Besides  these  are 
Ziaart  Kofi's  river,  JCeurboom  river,  and  Knysna  ;  and 
numerous  streamlets  on  the  southern  coast,  which  con- 
tinue their  feeble  course  throughout  the  whole  year,  but 
whose  cl;annels  are  so  deep,  that  little  benefit  can  be  de- 
rived  from  their  waters  to  the  lands  in  the  vicinity.  All 
these  rivers  are  well  stored  with  perch,  eels,  and  small 
turtle  ;  and  the  neighbouring  shores  abound  with  every 
kind  of  fish  peculiar  to  these  seas.  The  principal  bays 
on  this  coast,  besides  those  which  have  been  already  men- 
tioned, are  Plcttenberg's  bay,  Mossel  bay,  False  bay, 
Simon's  bay.  Haute  or  Wood  bay,  Table  bay,  and  Sal- 
danhr.  bay.  Of  these,  Saldanha  bay  is  the  most  commo- 
dious, and  affords  at  all  seasons  very  excellent  shelter 
and  anchorage.     It  is  about  15  miles  long,  in  the  direc- 


•  It  has  been  observed,  that  wherever  the  eranite  rises  above  the  jreneral  level  of  the  countr}-,  numerous  springs  i 
f»ce  of  the  rock ;  and  that  the  contrary  position  is  invarisbly  attended  will)  a  scarcity  of  water.  This  last,  indeed,  is 
situation  of  the  granite  ibrouehout  the  colony. 


issue  from  the  sur- 
is  the  more  general 
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tion  of  north  and  south,  and  its  entrance,  which  is  through 
a  ridge  of  granite  hills,  is  only  between  tv^o  and  three 
miles  broad  :  the  scarcity  of  wood  and  water,  however, 
in  its  neighbourhood,  must  always  prevent  it  from  be- 
comuig  a  place  of  general  rendezvous  for  a  fleet. 

The  soil  of  this  country  is  hi  general  of  a  stiff  clay, 
or  light  sand,  which  requires  nothing  but  water  to  make 
it  most  fertile  in  every  vegetable  production.  Wherever 
springs  are  found,  their  vicinity  is  always  enriched  with 
the  most  luxuriant  verdure  ;  but  these  are  so  very  rare, 
particularly  in  the  northern  part  of  the  colony,  that  they 
scarcely  interrupt  the  prospect  of  uniform  sterility,  and 
serve  only  to  render  more  dreary  the  surrounding  wil- 
derness. The  immense  plains,  called  Karroo.,  are,  for 
many  months,  completely  devoid  of  every  appearance  of 
vegetation  ;  and  the  Great  Karroo,  which  extends  nearly 
300  miles  in  length,  and  80  in  breadth,  is  uninliabited  by 
a  human  creature,  and  scarcely  ever  moistened  with  a 
shower.  Its  unvaried  surface  of  clay,  sprinkled  over 
with  sand,  is  only  broken  by  hills  still  more  barren ;  and, 
should  a  blade  of  grass,  or  a  stinted  shrub,  meet  the  eye, 
during  the  hot  season,  its  parched  appearance  betrays 
the  poverty  of  its  parent  earth,  which  can  scarcely  afford 
it  sufficient  nourishment  to  preserve  its  existence.  Yet 
it  is  astonishhig  to  behold  the  genial  influence  of  the 
rains  in  clothing  them  with  rich  verdure,  and  then  they 
are  resorted  to  by  the  various  sorts  of  antelopes,  which 
again  are  followed  by  lions.  In  these  Karroo  plauis, 
the  botanist  will  find  his  choicest  harvest  of  succulent 
and  many  other  plants.  The  belt  of  land,  however, 
which  is  inclosed  by  the  southern  range  of  mountains 
and  the  sea,  possesses  a  deep  and  fertile  soil,  which, 
behig  refi'eshed  by  frequent  rains,  is  clothed  with  grass, 
and  in  many  places  well  wooded  witii  fruit  and  forest 
trees  ;  and,  from  its  proximity  to  the  ocean,  it  enjoys  a 
more  mild  and  equable  temperature  than  the  northern 
plains.  The  beauty  and  fertility  of  the  country  increase 
as  we  advance  eastward  ;  and  the  banks  of  the  Great 
Fish  River  are  covered  with  shrubbery  of  the  most  beau- 
tiful and  variegated  foliage,  and  enlivened  with  nume- 
rous birds,  and  a  variety  of  game,  particularly  of  the 
antelope  kind.  There  are  also  some  fertile  spots  on  the 
western  coast,  particularly  between  Berg  river  and  Sal- 
danha  bay,  and  in  some  parts  of  the  Cape  peninsula. 

The  climate  of  the  Cape  is  considered  as  very  salubri- 
ous, and  many  invalids  from  Ihdia  have  been  restored  to 
health  by  its  salutary  iafliiencc.  Tlie  year  is  here  divid- 
ed by  the  inhabitants  into  two  periods,  the  good  and  tlie  bad 
monsoon.  The  first  commences  ui  September,  and  an- 
swers to  our  summer.  It  is  then  the  south-east  winds 
prevail.  They  sometimes  blow  in  squalls  with  great 
violence,  and  then  every  door  and  window  in  Cape  Town 
is  carefully  closed  up,  to  keep  out  the  dust  and  heal. 
During  tlie  continuance  of  the  storm,  the  Abbe  fie  la 
Caille  observed,  that  "  the  stars  look  larger,  and  seem 
to  dance  ;  the  moon  has  an  undulating  tremor ;  and  the 
planets  have  a  sort  of  beards  like  comets."  These  winds 
arc  of  a  dry  and  blasting  quality,  and  destroy  the  foliage 
and  blossoms  of  such  fruit  trees  as  are  not  suflicieiilly 
sheltered.  The  inhabitants  also  suffer  from  their  bane- 
ful influence,  as  they  relax  and  fatigue  the  powers  both 
of  the  body  and  iiiiiid,  and  render  them  almost  entirely 
incapable  of  exertion.     But  they  arc  of  great  service  in 


keeping  up  a  constant  circulation  of  the  air,  which  in 
some  measure  counteracts  the  reflected  heat  from  the 
face  of  the  Table  Mountain,  which  would  otherwise  be 
insupportable.  The  mornings,  during  this  season,  are 
in  general  hot  and  sultry,  but  the  breeze  spruigs  up 
about  mid-day,  and,  dying  away  towards  the  evening, 
leaves  the  atmosphere  cool  and  refreshing.  The  ther- 
mometer, in  the  hottest  months,  varies  from  70°  to  90°  ; 
but  often  remains  for  days  at  83°  or  84°,  and  has  some- 
times risen  to  105°  in  the  shade.  On  the  approach  of 
winter,  the  south-east  wind  becomes  less  frequent  and 
violent,  and  is  at  length  succeeded  by  the  north-west, 
which  is  generally  attended  with  thick  fogs  and  heavy 
rams.  Thunder  storms  are  also  not  unfrequent,  and  often 
last  for  two  or  three  days.  The  rains  descend  in  torrents, 
sometimes  for  many  days,  without  the  least  interruption, 
particularly  during  the  months  of  June  and  July.  Such 
torrents  have  fallen  after  a  thunder-storm,  that  in  a  few 
hours  the  water  has  been  some  feet  deep  in  the  road 
leading  into  Cape  Town.  It  frequently  occurs  in  the 
eastern  part  of  the  province,  that  what  is  called  a  river, 
is  dry  for  perhaps  eleven  months  in  the  year,  and  be- 
comes an  impassable  torrent  in  a  few  iiours.  The  air 
then  feels  chilly,  raw,  and  disagreeable  ;  and  the  common 
temperature  of  tliis  season  is  from  50°  at  sunrise,  to  60° 
at  noon.  It,  however,  sometimes  falls  so  low  as  40°  ;  and 
on  the  more  elevated  Karroo  plains,  it  is  generally  below 
the  freezing  point  by  night,  and  from  70°  to  80°  at  mid-day. 
In  the  division  of  Roggevelds,  the  cold  is  very  intense. 
The  mercury  in  the  barometer  often  rises  higher  in  the 
clear  cold  days  of  winter  than  in  the  serene  weather  of 
summer ;  and  its  range  in  the  former  season  is  from 
29.45  to  30.35  inches,  while  in  the  latter  it  is  only  from 
29.74  to  30.10.  One  considerable  inconvenience  of  this 
climate,  which  cannot  but  prove  in  some  measure  preju- 
dicial to  the  health  of  the  inhabitants,  is  the  sudden 
change  of  temperature.  Itis  not  unusual  for  the  ther- 
mometer to  rise  30°  in  the  course  of  five  or  six  hours ; 
and,  indeed,  the  frequency  of  consumptive  complaints  is, 
by  many,  ascribed  to  these  vicissitudes.*  The  most  fa- 
tal diseases,  however,  which  are  common  to  the  natives, 
arise  from  a  different  cause,  and  may,  in  general,  be  at- 
tributed to  their  excess  at  table,  and  want  of  exercise. 
Many  of  the  inhabitants  in  the  remote  parts  of  the  pro- 
vince, habitually  use  animal  food  three  times  a  day,  sel- 
dom accoinpanying  their  repasts  with  any  portion  of  vege- 
tables, and  frequently  without  broad  ;  and  when  an  excess 
of  ardent  spirits  is  combined  with  such  pernicious  habits 
of  life,  affections  of  the  liver  and  other  diseases  arc  the 
result.  An  instance  of  longevity  is  rarely  to  be  met  with, 
and  few  even  exceed  the  age  of  sixty.  The  annual  mor- 
tality at  Cape  Town,  taken  on  an  average  of  eight  years, 
ending  1797,  was  about  two  and  a  half  in  the  hundred 
among  the  white  inhabitants,  and  under  three  in  a  hundred 
among  the  slaves.  This  latter  class,  however,  who  live  in 
the  country,  from  their  coarse  food  and  hard  labour,  and 
from  their  being  exposed  in  all  seasons,  in  the  fields,  to 
the  severity  of  the  climate,  are  very  subject  to  bilious 
fevers,  which  annually  carry  ofl' considerable  numbers. 

The  coloiiy  is  divided  into  five  districts,  or  Droosdys, 
viz.  the  Capk,  Stellenbosch,  Drakenstein,  Zwei.- 
LENDA.M,  and  Ghaaf  Reynet.  Of  these,  the  Cape,  in 
which  the  principal  town  of  the  settlement  is  contained, 


•  In  Canada,  however,  tlie  range  is  infinitely  greater ;  on  the  18th  J.inirary  1810,  the  tliermomclcr,  about  six  p.  m.  was  w.ivcring  from 
34°  to  52°;  at  ihrec  A.  m.  next  morning,  ilie  cold  was  iiui-nse,  and  tlic  mercury  itood  about  15°  helow  0°  ;  and  at  eight  a.  m.  on  the 
20lh,  it  had  sunk  to  33?  below  0? ;  yet  no  malady  ensued  that  could  be  ascribed  to  it. 
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although  the  smallest  in  extr^nt,  is  by  far  the  most  popu- 
lous ;uul  ptodticlivc.  Bisldcs  the  pininsula,*  it  includi's 
the  couiiUy  lyii'P;  nortli  oI'I'dIiIi.-  I);iy,  as  far  as  the  mouth 
of  the  UiMj;  River  in  St  Ilelcna-hay,  buinj;  alioiil  eighty 
miles  ill  K■ll^;lll,  and  twenty-live  in  breadth,  and  contain- 
ing iiearly  ;J()0()  s(|uare  miles.  Scarcely  u  lifteeritli  part, 
however,  of  its  smfice  is  under  cultivation,  and  its  most 
valuable  productions  are  cljclly  roniined  to  the  vicinity 
of  the  town.  'I'here,  most  of  the  I'^uropcan,  and  many  of 
the  tropical  fiuits,  are  cultivated  with  great  success. 
Oranges,  peaches,  apricots,  figs,  grapes,  guavas,  pome- 
granates, (piinces,  and  medlars,  arc  very  plentiful  and 
good.  Apples  and  pears,  thougli  they  are  abiuiilant,  are 
generally  inferior  in  (piality  to  what  might  be  expected, 
probably  from  want  of  attention  in  propagating  the  best 
sorts.  Almonds,  walnuts,  chesnuts,  and  excellent  mul- 
berries, grow  in  great  abundance.  Strawberries  arc  to 
be  found  ripe  throughout  the  whole  year ;  but  rasp- 
berries, though  tolerably  good,  are  very  scarce.  The 
market  is  always  well  suijplied  with  vegetables  of  every 
description,  and  the  choicest  fruits,  both  green  and  dry. 
The  sweet  luscious  wine  known  in  this  country  by  the 
name  of  Constantia,  is  made  at  two  vineyards  about  eight 
miles  from  Cape  Town,  which  produce  annually  from  ten 
to  fifteen  thousand  gallons  ;  wheat,  barley, and  pulse,  are 
cultivated  throughout  the  district.  The  plains  of  the 
Cape  peninsula  are  variegated  w  ith  the  most  elegant  and 
beautiful  shrubs  and  llowers,  and  furnish  an  endless  held 
to  the  researches  of  the  botanist.  The  bulbous-rcoted 
plants  exceed  in  vatiety  those  of  any  other  country  ;  and, 
at  the  conclusion  of  the  rainy  season,  the  verdant  carpet 
of  trifolium  melilotos,  which  covers  the  west  shores  of 
Table-bay,  is  enlivened  with  myriads  of  the  large  othon- 
na,  among  which  are  intermingled  the  oxalis  cenuia,  hy- 
posis  stellata,  ixia,  iris,  amaryllis,  and  geraniums  of  every 
species,  exhibiting  the  most  beautiful  variety  of  foliage 
and  colours.  Extensive  plantations  of  the  protea  argeii- 
tea,  or  silver  tree,  the  white  poplar,  and  the  stone  pine, 
stretch  along  the  foot  of  the  Table  Mountain  ;  and  most 
of  the  country  f.ouses  are  adorned  with  avenues  of  oak. 
But  the  timber  of  these  is  of  small  value,  being  general- 
ly shaken  and  unsound,  from  its  rapid  growth,  and  is  sel- 
dom used  for  any  other  purpose  than  fuel,  which  at  the 
Cape  is  extremely  scarce.  The  fuel,  however,  which  is 
now  chiefly  derived  from  the  cultivated  woods  of  Protea 
arffentea,  the  oak,  and  the  spontaneous  productions  of  the 
neighbouring  cour.try  to  the  Cape  Town,  is  likely  soon  to 
become  very  scarce,  if  effectual  means  are  not  adopted  to 
ensure  the  plantation  of  trees  for  future  supplies. 

The  colonies  of  Srdlenbosc/i  and  Drakenstcin  stretch 
from  Cape  l'A;;uillas,  the  most  southern  point  of  Africa, 
to  the  river  Koussic  on  the  north,  an  extent  of  380  miles; 
its  mean  breadth  from  east  to  west  being  about  150,  and 
its  contents  nearly  55,000  square  miles.  Tiiough  the 
greater  part  of  tliis  immense  surface  be  barren  and  un- 
profitable, consisting  merely  of  naked  hills  and  Karroo 
plains,  the  subdivisions  which  lie  on  tlie  western  side  of 
the  mountains  between  False  bay  and  Elephant's  River, 
constitute  the  most  valuable  possessions  in  the  colony. 
The  extensive  valley  of  Drakenstein  is  well  inhabited, 
and  enjoys  a  most  delig..tful  climate,  and  its  soil  is  capa- 


ble of  every  species  of  agriculture.  Very  little  corn, 
however,  is  cultivated  here.  Grapes,  and  various  kinds 
of  fruit,  arc  the  chief  productions  of  this  part  of  tlio 
countiy,  being  not  only  the  best  adapted  to  the  soil  and 
climate,  but  the  most  profitable,  from  the  vicinity  of  the 
capital ;  two  thirds  of  the  wine  which  is  brought  to  Cape 
Town  is  supplied  by  the  vineyards  of  Drakenstein  alone. 
The  divisions  of  East  Zwartland  and  Twenty-four  Rivers 
arc  e(|Ually  productive,  and  are  consideiiid  as  the  grana- 
lies  of  the  Ca])e.  Wheat  and  barley  arc  their  principal 
articles  of  cultivation  ;  but  the  crojis  tlepend  so  much 
upon  the  rains,  that  the  profits  of  the  farnjer  are  preca- 
rious and  uncertain.  The  country  on  the  other  side  of 
the  mountains  consists  chiefly  of  pasture  farms,  and 
the  Roggeveldt,  or  rye-grass  country,  furnishes  the 
largest  and  strongest  breed  of  horses  in  the  settlement. 
The  principal  villages  of  this  clistrict  are,  the  Drosdy  of 
Stellenbosch,  the  resilience  of  the  Land-droost,  which  is 
about  twenty-five  miles  from  the  Cape,  and  consists  of 
nearly  seventy  houses,  most  of  which  arc  very  neatly 
built,  and  have  out-houses  and  gardens  attached  to  them ; 
and  the  Paarl,  or  Pearl,  (a  village  so  called  from  a  large 
mass  of  granite  lying  in  its  neighlioui  hood,  which  bears 
the  name  of  the  Pearl,)  wliii  h  lies  twenty  miles  farther 
north,  at  the  bottom  of  a  hill,  and  contains  about  thirty 
habitations,  surrounded  with  orcharils,  vineyards, and  gar- 
dens, forming  a  street  from  half  a  mile  to  a  mile  in  length. 

ZiuelUndam  comprehends  the  bell  of  country  lying 
between  the  Rlack  ^lountains  and  the  sea,  and  extends 
from  the  Breede  River  on  the  west,  to  Camloos  River 
on  the  east.  Its  length  is  about  380  miles,  and  its 
breadth  from  north  to  south  60,  including  an  area  of 
19,200  scjuare  miles.  The  general  aspect  of  this  dis- 
trict, exhibits  a  greater  variety  of  surface,  and  is  more 
diversified  by  hill  and  dale  than  any  other  part  of  the 
colony.  The  mountains  near  the  sea  are  clothed  with 
impenetrable  forests,  and  many  of  the  plains  abound  in 
the  common  aloe,  which  constitutes  a  considerable  article 
of  commerce.  The  pasture  in  general  is  excellent  in 
this  district,  but  it  is  deemed  by  the  Dutch  farmers  to 
be  better  adapted  for  horses  than  for  oxen  or  sheep. 
The  revenues  of  the  farmer  arc  derived  from  the  sale 
of  horses,  timber,  grain,  butter,  soap,  and  dried  fruits. 
In  the  division  of  Autinic|uas  Land,  a  little  east  of  Mos- 
sel-bay,  the  Dutch  govenmient  reserved  for  itself  aI)out 
20,000  acres  of  the  most  fertile  land,  consisting  of  an 
extensive  meadow,  which  was  always  covered  with  the 
most  luxuriant  verdure.  This  is  cultivated  by  an  over- 
seer, and  is  calculated  to  furnish  annually  10,000  muids 
of  corn,  besides  affording  sufficient  maintenance  for  1000 
horses,  and  as  many  cattle.  The  village  of  Zwcllendam 
is  composed  of  about  thirty  houses,  scattered  irregularly 
over  a  fertile  valley.  It  contains  the  house  of  the  Land- 
droost,  and  tl'.e  only  churcli  in  the  district. 

Graaf  Rcynet  includes  the  tract  of  territory  lying 
between  the  Gamka  or  Lion  river  on  the  west,  and  the 
Great  Fish  river  on  the  east;  and  is  bounded  on  the 
north  by  the  country  of  the  Bosjesmans,  and  on  the 
south  by  the  Black  Mountains  and  the  sea.  Its  mean 
length  is  250,  and  breadth  160  miles,  comprehending  an 
area  of  40,000  square  miles.     Little   grain  is  sown  in 


*  It  is  a  prevailing  liypotliesis  among'  authors,  that  the  Cape  Peninsula  must  have  been  oi  iginalty  separated  from  the  continent  of  Afri- 
ca ;  and  U.rd  V;.!cntiH  nfFi iiiS,  w illuut  lu-silaiion,  lh;it  tlic  Istl  nius  between  Tabic  ard  J'aKe  Ba\  was  formerly  covered  by  the  sea.  Mr 
Baniiw,  liowever,  thinks  oilrtrwisc,  and  is  decidedly  of  opinion  tiat  tl  e  .-.ea  is  rather  encroucliinf;  up.  ii  ihe  land  than  retiea'ing  from 
it,  ami  ilial  the  whole  nf  L'.Xguillas  bark,  strclcliinu  troni  C:.pe  IViir.r  across  the  entrance  of  False  Uay  to  the  mouth  of  the  Great  Fish 
River,  has  once  formed  a  part  of  the  continent.    See  Lis  Travels,  vol.  li.  p.  63. 
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this  district,  except  what  is  necessary  for  the  subsistence 
of  the  inhabitants,  and  this  is  very  inconsiderable,  as  many 
of  the  inhabitants  live  entirely  upon  animal  food.  The 
difficulty  of  transportation  to  market,  and  the  devastation 
of  the  locusts,  which  particularly  infest  the  division  of 
Sneuwberg,  renders  it  a  very  unprofitable  article  of  cul- 
tivation. Sheep  artd  horned  cattle  are  reared  in  great 
perfection,  particularly  the  former,  which  thrive  so  well 
here,  that  the  e^ves  very  frequently  produce  lambs  twice 
in  the  year.  Perpetual  hostilities  are  carried  on  by  the 
Dutch  boors  who  dwell  near  the  boundaries  of  the 
colony,  with  the  Caftres  and  Bosjesman  Hottentots. 
Graaf  Reynet  is  the  only  village  in  this  vast  district, 
which  bears  its  name,  and  even  that  contains  little  more 
than  a  dozen  of  small  houses,  the  walls  of  which  are 
constructed  of  clay,  dried  by  the  intensity  of  the  heat  into 
a  solid  mass,  sufficiently  strong  to  bear  a  thatch  roof 
This  small  village,  which  is  the  residence  of  the  Droost, 
or  chief  magistrate  of  the  district,  is,  exactly  as  we 
might  expect  the  rudiments  of  a  town  to  be,  inhabited 
by  a  blacksmith,  a  carpenter,  and  some  other  mechanics, 
who  are  employed  by  the  boors,  (or  peasants,)  on  their 
visits  to  the  seat  of  government.  It  also  contains  the  only 
place  of  public  worship  in  the  district. 

In  the  southern  part  of  this  district,  a  little  west  of 
the  Sunday  river,  is  one  of  those  salt  water  lakes  which 


abound  in  Southern  Africa,  and  which  arc  called  zottt' 
fians,  or  salt  pans.  It  is  about  three  miles  in  circum- 
ference, and  is  the  most  extensive  in  the  country,  and 
resorted  to  by  the  inhabitants  of  very  remote  parts,  in  the 
summer,  for  their  yearly  supply  of  salt.  It  is  situated 
in  the  midst  of  a  wood  of  frutescent  plants,  at  a  con- 
siderable elevation  above  the  level  of  the  sea.  The  salt 
which  is  taken  out  for  use  is  broke  up  with  picks,  and  is 
between  four  and  five  inches  thick  ;  and  during  the  dry 
south-easterly  winds  of  summer,  the  agitation  of  the 
water  produces  on  the  margin  of  the  lake  a  fine  powder- 
ing salt,  like  flakes  of  snow,  which  is  equally  beautiful 
with  the  refined  salt  of  England. 

On  the  banks  of  the  Fish  river  in  Voor  Sneuwberg, 
or  the  fore  part  of  the  Snow  Mountain,  are  two  hepatic 
wells,  of  the  temperature  of  88°  of  Fahrenheit,  which 
are  visited  by  the  sick,  and  held  in  as  high  repute  as  the 
mineral  springs  of  any  country,  however  civilized,  for 
their  virtues  in  curing  rheumatic  disorders  of  every  kuid 
and  degree,  cutaneous  eruptions,  sprains,  bruises,  and 
all  other  bodily  ills  that  flesii  is  heir  to. 

This  short  sketch  of  the  different  districts  may  not  be 
improperly  succeeded  by  the  following  table,  which 
contains  an  exact  statement  of  the  extent,  stock,  produce, 
and  population  of  the  whole  colony,  as  taken  from  the 
Ofigaaf*  lists  of  1798. 


Extent  of  surface  (in  square  miles)     .... 
Landunder  cultivation  (in  English  acres)     .     . 

STOCK  IN   PRODUCE. 

Horses 

Horned  cattle 

Sheep  and  goats 

Hogs 

Wine  plants 

t  Leggers  of  wine 

\  Muids  of  wheat 

Do.  of  barley 

Do.  of  rye 

POPULATION. 

Families J 

?,^^1^*, f  Christians. 

Females I 

Servants  and  people  of  colour  J 

Slaves  

Hottentots 

Total  inhabitants 


Cape. 

Stellenbosch. 

Zwellendam. 

Graaf  Reynet. 

Total. 

2,000 

55,000 

19,000 

40,000 

116,000 

7,338 

39,146 

8,334 

22,661 

9,049 

7,392 

47,436 

20,957 

59,567 

52,376 

118,306 

251,206 

61,575 

51,695 

154,992 

780,274 

1,448,536 

758 

738 

1,560,709 

11,500,000 

13,060,109 

786^ 

7,914 

220^ 

I8V5 

9,108^5 

32,962 

77,063 

16,720 

11,283-1 

138,028^ 

18,819 

32,872 

10,554 

5,193i 

67,438:1 

529 

2,053 

2,582 

1,200 

480 

700 

3,017 

3,8  1 5 

2,041 

2,110 

10,983 

3,012 

3,017 

1,626 

1,827 

9,482 

232 

424 

300 

325 

1,281 

11,891 

10,703 

2,796 

964 

25,754 

S,UOvi 

500 

8,947 

14,447 

18,152 

22,959 

6,663 

14,173 

61,947 

•  The  Opgaaf  is  an  annual  statempnt  of  the  number  of  his  family,  the  amount  of  his  live  stock,  and  the  produce  of  his  farm,  which 
every  householder  is  obliged  by  law  to  make  to  government.  It  was  formerly  given  without  any  regard  to  accuracy  ;  but  since  the  cap- 
ture of  the  settlement  by  the  Uritish  in  1795,  it  has  been  required  upon  oath.  In  the  above  returns,  however,  the  British  army  and  navy, 
and  British  settlers,  are  not  included. 

t  A  Icgger  is  nearly  the  same  as  our  pipe,  and  contains  160  gallons. 

<:  The  muid,  or  sack,  is  equal  to  3  J-th  Winchester  bushels,  and  usually  weighs  180  Dutch  pounds. 
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This  extensive  colony  is  in  no  circumstance  more 
worlliy  of  no(icc,tliiin  inllii'  wonilcifdl  variety  of  nniiiials 
wliicli  iiiliubil  its  varied  surfacf  ol  inoiintaiii  and  valley, 
wood  and  Karroo  plains.  Anionjjsl  these  an-  to  be  ineii- 
tioiicd,  the  lion,  tin:  cU'iihanl,  the  rhinoceros,  tin-  bulValo, 
thf  iiij)i)()polaiiius,  the  Icojiard,  panthiT,  hyxna,  wolf, 
jackal,  li'^cr-cat,  tliu  zebra,  the  (piachas,  the  tjnoo,  and 
the  numerous  family  of  antelopes,  from  the  stately  eland 
or  elke,  to  the  pi^niy  antelope.  From  the  increase  of 
population,  however,  the  antelope,  together  with  every 
other  Burt  of  (.jarne,  has  gradually  become  more  scarce  ; 
and  some  s))eciesare  extirpated  fiom  ])ai1s  of  tlie  country 
in  wiiicli  ihcy  abounded.  The  spring-bucks  still  tra- 
verse the  plains  of  Graaf  Reynet  in  Hocks,  consisting  of 
many  thousands.  The  giioo,  whose  generic  character  is 
so  indistinctly  marked,  or,  we  may  more  accurately  say, 
the  gnoo,  which  jxjssesses  those  characteristics  by  which 
iiatmalists  have  thought  proper  to  draw  limits  between 
the  families  of  nature,  and  liavc  by  them  been  assigned 
to  diU'ereut  families,  is  one  of  the  most  Ijeautiful  animals 
that  have  been  found  in  Africa,  to  whatever  genus  he 
may  belong.  His  head  bears  some  resemblance  to  that 
of  the  African  buffalo  ;  he  has  an  erect  mane,  and  a 
mane,  if  we  may  call  it  so,  under  the  neck,  descending 
from  the  breast  between  the  fore  legs;  his  shoulders  and 
body  are  somewhat  like  those  parts  of  the  horse  ;  while 
he  has  the  elegant  limbs  of  the  antelope.  But  he  has 
what  he  ought  not  to  have  had,  if  he  had  been  a  good 
naturalist, — lie  has  the  subocutar  sinus,  which,  by  all  the 
laws  of  natural  histoiy,  is  the  exclusive  property  of 
antelopes.  There  are  also  several  species  of  hares; 
and  ill  the  mountains  to  the  eastward  is  found  the  das,  or 
rock-rabbit,  witli  short  ears  and  no  tail.  Among  the 
birds  arc  eagles,  vultures,  kites,  pelicans,  flamingos, 
spoon-bills,  cranes,  ibises,  wild  geese  and  ducks,  teals, 
snipes,  quails,  bustards,  and  partridges.  Turtle  doves, 
of  many  sorts,  thrushes,  huinniiiig  birds,  and  an  immense 
variety  of  other  small  birds,  of  the  most  extiuisilcly 
beautiful  plumage,  are  fomid  in  the  woods.  Ostriches 
in  considerable  numbers  inhabit  the  Karroo  plains  ;  their 
eggs  are  less  strong  in  taste  than  the  eggs  of  ducks  or 
geese.  It  is  a  remarkable  peculiarity  in  the  natural 
history  of  the  ostrich,  that  it  not  only  is  gregarious,  in 
the  ordinarj-  sense  of  the  term,  but  it  very  often  happens 
that  two  or  three  females  deposit  their  eggs  in  a  com- 
mon nest,  and  incubate  together,  attended  by  the  fathers 
of  the  brood.  It  is  not  imusual  to  find  thirty-six  eggs 
in  a  nest,  the  common  stock  of  three  females.  Along 
the  coast  are  various  kinds  of  sea-fish,  such  as  perches, 
Stone-breams,  rockfish,  mackerel,  soles,  and  skate  ;  and 
abundance  of  muscles  and  oysters.  The  domestic 
animals  of  the  Cape  are  not  numerous,  as  none  are 
reared  but  what  are  absolutely  necessary.  Their  horses 
arc  not  indigenous,  but  were  first  introduced  from  Java. 
Those  from  South  America,  however,  are  preferred, 
both  for  their  beauty  and  hardiness;  and  though  small 
are  capable  of  sustaining  great  labour.  A  scientific 
English  breeder  would  say,  that  the  oxen  at  the  Cape 
run  to  waste  too  mucli  in  their  make,  that  is  to  say,  they 
have  long  legs, -long  horns,  and  high  shoulders.  The 
sheep  are  remarkable  for  their  broad,  flat  and  massy 
tails,  usu.illy  weighing  about  sis  potinds,  though,  in 
some  rare  instances,  they  have  amounted  to  14;  they 
have  long  legs,  pcndvdous  ears,  and  a  small  scraggy 
neck.  The  wool  is  hairy,  and  of  no  value  ;  but  that  of 
the  mixed  breed  of  Spanish  and  English,  which  was  first 
introduced  into  the  colony  by  Colonel  Gordon,  is  very 
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beautiful,  and  might  be  rendered  a  very  profitable  article 
of  commerce.  The  .\frican  goat  is  a  very  prolific  and 
valuable  animal.  Hogs  are  almost  unknown,  and  poultry 
is  very  scarce. 

The  colonists  of  this  settlement  arc  divided  into  four 
classes,  viz.  the  inhabitants  of  the  Cape  Town,  consisting 
of  the  civil  scrviMits  of  government,  tliose  engaged  In 
commerce  and  the  arts;  the  cultivators  of  the  vine  ;  the 
grain  farmers,  and  the  graziers. 

The  culture  of  the  vine  requires  a  greater  capital 
tlian  the  other  two  branches  of  husbandly,  Irom  the  labour 
necessary  in  pruning  and  dressing  it,  as  well  as  the  ex- 
pensive utensils  requisite  for  making  wine,  consequentl} 
the  wine  makers  are  llic  most  opulent.  \iy  their  vicinity 
to  the  town,  and  their  frequent  excursions  thitlier  with 
the  produce  of  their  vintage,  they  have  an  upiiortuuily 
of  ))roctiring  many  comforts,  wliich  the  boors  in  the 
eastern  districts  of  the  colony  have  not  the  means  of  ob- 
taining. Many  of  them  are  descended  from  the  French 
families,  who  took  refuge  here  from  the  religious  per- 
secutions of  their  higolted  countrymen  upon  the  revoca- 
tion of  tlie  edict  of  Nantes,  and  were  the  first  who  intro- 
duced the  vine  into  this  country.  They  still  retain  some 
of  the  peculiarities  of  their  nation.  They  are  moie  social 
and  communicative  than  the  Dutcli ;  \isit  one  another 
with  great  familiarity,  or  take  a  summer  jaunt  into  the 
country  in  their  tent  waggons  drawn  by  a  team  of  six  or 
eight  horses.  Their  houses  are  in  general  well  built, 
and  their  domestic  alTairs  are  managed  with  considera- 
ble economy  and  cleanliness.  Tlie  produce  of  tbeir 
farm,  which  invariably  exceeds  their  aniiual  expendi- 
ture, enables  them  to  support  a  style  of  living  c(jm- 
parativeiy  affluent.  Their  only  public  burdens  consist 
in  a  small  capitation  tax  for  repairing  the  streets  and 
avenues  leadhig  to  Cape  town,  and  the  lion  and  tiger 
money  for  the  exigencies  of  the  district.  The  former 
of  these,  however,  is  either  very  ill  applied,  or  very 
insufficient  for  the  purpose,  as  the  roads  over  the  Cape 
isthmus  are  so  wretched,  that  it  requires  fourteen  or  six- 
teen oxen  to  draw  two  leggers  of  wine,  about  2^  ton 
weight,  /fhe  tax  upon  their  produce  is  also  very 
moderate,  being  three  rix-dollars  for  every  legger  of 
WHie  or  brandy  that  is  brought  to  the  Cape  market.  All 
that  is  consumed  at  home,  or  sold  to  tlie  other  boors,  is 
duty  free.  The  grain  furmers  are  next  in  rank  and 
civilization  to  the  wine-growers  ;  and  chiefly  iidiabit  the 
districts  neav  the  town,  from  which  they  ai-e  seldom  dis- 
tant more  than  two  or  three  days  journey.  Many  of 
them  are  in  easy  and  even  affluent  circumstances.  They 
have  not  much  intercourse  with  each  other.  Seldom, 
indeed,  are  they  agreed  about  the  boundaries  of  tlieir 
respective  properties  ;  and  the  privilege  of  a  spring  or 
a  water-course,  is  often  a  fertile  source  of  quarrel  and 
litigation.  Tliis  continual  jarring  is  a  great  impediment 
to  general  improvement.  The  men  of  this  class  are  in 
general  very  tall  and  corpulent,  but  loose  in  their  joints, 
clumsy,  and  awkward.  Cold  and  phlegmatic  in  their 
temper,  and  never  raised  to  exertion  by  the  fear  of  want 
or  the  desire  of  gain,  their  lives  are  »pent  in  the  most 
listless  inactivity.  The  same  indolence  extends  to  the 
women.  The  mistress  of  tlic  family  remains  fixed  to 
her  chair,  with  a  coffee-pot  constantly  boiling  before 
her,  from  moniing  to  e\  ening,  as  if  she  constituted  a 
part  of  the  furniture  ;  and  her  daughters  sit  beside  her, 
etjuallv  indolent  and  idle.  The  year  is  varied  by  no  incident 
tliat  can  awaken  their  anxiety  or  their  hopes.  Tney  have 
no  fairs,  no  visiting  parties,  no  dancing,  no  music  nor 
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amusement  of  any  sort.  The  history  of  a  day  is  the  his- 
tory of  their  whole  lives,  and  their  only  topics  of  conversa- 
tion are,  a  journey  to  the  city  or  church,  a  marriage, 
and  the  depredations  of  the  locusts  and  Bosjesmans. 
Their  style  of  farming  is  miserable  in  the  extreme.  The 
land  is  merely  scratched  with  a  huge  unwieldy  plough, 
drawn  by  eight  horses,  or  a  dozen  of  oxen.  A  rude  har- 
row follows  the  sower,  which  always  leaves  the  field  in 
a  rougher  state  than  the  coarsest  lea-ploughing  in  Bri- 
tain. They  use  no  manure,  except  a  little  for  barley, 
though  the  kraals,  or  pens,  in  which  their  cattle  stand  are 
as  full  of  dung  as  the  stable  of  Augcus ;  and  after  this 
wretched  preparation,  they  calculate  upon  a  return  of 
fifteen  fold.  In  low  situations,  near  rivulets,  where  they 
have  a  command  of  water,  they  visually  reap  from  thirty 
to  fortv  for  one.  Their  public  burdens  are  the  same  as 
those  of  the  wine-growers  ;  and  the  duty  upon  the  grain 
which  is  carried  to  Cape  town  amoimts  to  nearly  a  tenth 
of  its  value.  The  graziers  are  by  far  the  rudest  of  the 
Cape  colonists,  and  can  scarcely  be  said  to  be  superior, 
either  in  intelligence,  in  manners,  or  in  comforts,  to  ma- 
ny of  the  uncivilized  hordes  of  savages  that  surround 
them ;  many  of  them,  especially  towards  the  northern 
and  eastern  boundaries  of  the  settlement,  have  no  fixed 
habitations,  but  wander  about  from  place  to  place,  and 
sleep  with  their  families  in  waggons,  or  build  temporary 
reed  liuts  like  the  Hottentots.  Those  even  who  are  sta- 
tionary are  scarcely  better  accoinmodated.  Their  huts 
being  only  destined  for  temporary  accommodation,  until 
a  fountain  dries  up,  or  their  flocks  have  consumed  the 
pasture  in  its  neighbourhood,  are  generally  constructed 
of  clay  baked  in  the  sun,  or  sods,  covered  with  a  thatch 
of  rushes,  carelessly  put  together,  rarely  water-proof, 
and  protected  only  by  a  door  of  reeds  matted  together. 
They  have  seldom  more  than  one  apartment,  and  here 
the  peasants,  with  their  children,  and  the  house  Hotten- 
tots, arc  huddled  together  during  the  night.  The  mas- 
ter's bed,  which  is  an  oblong  frame  of  wood,  standing 
on  four  feet,  and  reticulated  with  thongs  of  undressed 
leather,  which  supports  a  wool  mattress  or  featherbed  ; 
a  great  chest  which  contains  all  their  moveables,  and 
serves  for  a  table  ;  a  few  chairs,  and  a  large  iron  pot, 
for  preparing  their  provisions,  are  their  principal  articles 
of  furniture.  The  dress  of  the  men  consists  of  a  blue 
shirt,  leather  pantaloons,  a  broad  brimmed  hat,  and  a 
pair  of  shoes  of  raw  hide.  The  women  have  a  short  jack- 
et and  petticoat,  a  thick  quilted  cap  tied  under  the  chin 
and  falling  down  upon  the  shoulders,  no  stockings,  and 
seldom  slioes.  Their  principal  food  is  mutton,  which  is 
served  up  three  times  a  day.  They  have  very  little  milk 
and  butter,  and  but  few  vegetables.  The  master  carves 
the  meal  with  a  large  pocket-knife,  and  then  every  one 
helps  himself.  Wine  is  rarely  seen  at  their  tables,  though 
they  live  in  the  midst  of  a  soil  and  climate  most  favour- 
able for  the  cultivation  of  the  grape.  A  glass  of  strong 
ardent  spirits  is  the  favourite  debauch  of  a  Dutch  Afri- 
can Boor,  and  his  greatest  luxury  is  his  pipe,  which  ne- 


ver quits  his  mouth  except  when  he  eats  or  sleeps.  Such 
are  the  comforts  and  situation  of  many  a  peasant  who 
possesses  several  thousand  sheep,  and  as  many  hundreds 
of  cattle.  Indolence  is  the  predominant  feature  in  his 
character.  It  is  only  by  the  most  urgent  necessity  that 
he  can  be  brought  to  exert  himself,  even  for  his  own 
convenience  or  mterest.  But  though  indolent  in  what 
concerns  his  own  comfort,  he  is  active  in  oppression  to- 
wards the  miserable  Hottentots  who  are  under  his  au- 
thority. Of  these  helpless  bemgs,  each  family  in  Graaf 
Reynet  possesses,  on  an  average,  about  thirteen,  who  are, 
in  general,  treated  with  the  most  brutal  inhumanity. 
The  most  trifling  fault  is  visited  with  the  severest  pun- 
ishments. The  husband  is  frequently  separated  from 
his  w^ife  and  children,  and  driven  from  his  habitation,  is 
compelled  to  join  his  persecuted,  but  still  independent 
countrymen,  among  the  mountains.*  Their  cruelty  is 
also  extended  to  the  CaflVes  and  Bosjesmans,  Avith  whom 
tliey  are  almost  constantly  at  war.  From  the  latter  of 
these,  however,  they  often  experience  the  most  terrible 
retaliation  ;  and,  consecjuently,  the  murder  of  one  of  them 
is  proclaimed  by  the  Dutch  as  a  most  meritorious  action. 
"  A  boor  from  Graaf  Reynet,"  says  Mr  Barrow,  "being  ask- 
ed in  the  secretary's  ollice,  a  few  days  before  we  left  the 
town  (Cape,)  if  the  savages  were  numerous  or  trouble- 
some on  the  road,  replied,  he  had  only  shot  four,  with  as 
much  composure  and  indiflerencc  as  if  he  had  been  speak- 
ing of  four  partridges.  I  myself  have  heard  one  of  the 
humane  colonists  boast  of  having  destroyed,  with  his  own 
hands,  nearthree  hundred  of  these  unfortunate  wretcnes." 
Many  of  the  farmers  in  the  eastern  parts  of  the  settle- 
ment can  neither  read  nor  write.  Tlieir  ignoi"ance,  how- 
ever is  more  to  be  lamented  than  to  be  wondered  at,  when 
the  means  of  instruction  within  their  reach  are  consi- 
dered. The  habitations  are  too  widely  scattered  over 
the  country  to  admit  of  the  establishment  of  publii: 
schools  ;  and  the  means  of  individuals  are  too  circum- 
scribed to  admit  of  their  hiring  competent  teachers  in 
their  families  ;  for  who,  that  hud  received  a  tolerable 
education,  would  bury  his  knowledge  in  the  hut  of  an 
African  peasant,  whose  supply,  even  of  the  necessaries 
of  life,  are  often  but  scanty.  A  disbanded  soldier,  who 
had  served  the  Dutch  long  enough  to  obtain  his  stipulated 
discharge,  generally  becomes  the  preceptor  of  a  Boor's 
children ;  and  he  is  frequently  paid  for  his  instructions 
in  sheep  and  clothing.  If  sober,  which  is  not  always  the 
case,  he  amasses  enough  to  become  a  farmer  himself. 
The  principal  occupation  of  the  greater  part  consists  in 
learning  to  shoot,  to  drive  a  waggon,  and  to  crack  and 
use  with  dexterity  an  enormous  wliip.  Notwithstanding 
their  ignorance,  however,  they  all  affect  to  be  very  re- 
ligious; and,  though  their  religion  seems  to  have  very 
little  influence  in  awakening  feelings  of  benevolence  and 
humanity  towards  their  fellow -creatures,  they  are  scru- 
pulously exact  in  the  observance  of  its  forms.  They  are 
regular  in  their  attendance  at  church,  though  it  costs 
some  of  them  a  journey  of  several  days ;  and  such  as  are 


•  Many  and  most  shockinff  instances  of  barbarity  inflicted  upon  this  unfortunate  r.icc,  are  recorded  in  a  pamphlet  published  at  the 
Cape  duiing  the  last  peare,  by  Baron  de  V ,  private  secretary  to  (iovernor  Jansens.  Among  these,  is  .in  account  of  the  mur- 
der of  fifteen  iimocent  Hottentots,  who,  having  come  to  a  farm  to  beg  some  hemp  and  tobacco,  were  inhumanly  tortured  in  order  to 
extort  a  confession  that  they  were  come  witl;  an  intention  to  plunder  the  colonists,  and  afterwards  shot;  and  another,  equally  brutal, 
of  which  we  give  the  following  translation  :  "  As  soon  as  the  English  liad  abandoned  the  fort,  (at  .\lgoa  H.ty,)  a  boor  named  Ferr.ira, 
of  a  Portuguese  family,  made  himself  master  of  it,  and  ke|)t  possession  till  the  arrival  of  a  dctaclinunt  ol  troops  which  government 
sent  diiihcr,  under  the  command  of  Maj(.r  V.in  (kltcr  The  CaHies,  fully  persuaded  that  the  Lite  peace  had  put  an  end  to  all  distur- 
bances between  them,  sent  to  the  new  cummMuler  of  the  tort  a  bullock,  to  be  slain  as  the  test  of  reconciliation  .and  friendship.  The 
CafJ're  sent  on  the  occasion  put  liimsclf  undir  ibe  guidance  of  a  Hottentot ;  and  Terrara,  by  way  of  returning  the  kind  intention,  laid 
hold  of  the  CaflVe,  and  broiled  him  alive;  bound  ttie  poor  Hottentot  to  a  tree,  cut  a  piece  ofjlesh  out  of  hit  thigh,  Tnade  him  eat  it  raw. 
and  then  reksiscd  bira." 
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V  lorliiiglii  or  tlii'cc  wcuks  journey  IVom  llic  nearest 
place  of  worsliip,  jijcnci'ully  )^o  \\\0\  their  I'aniilieH  once 
(I  year.  Tlu^y  always  b<;);in  their  meals  willi  a  loiip; 
grace,  pronounced  hy  till-  youiij^estof  the  company;  and 
every  niorninj;,  bcl'ore  day-lij^hl,  one  of  Willinm  S/uiter's 
Gesatit^cr'  is  suur  by  the  whole  family.  l^Iaviii(»  cnu- 
ineratcd  those  depravities  which  tarnish  the  character  of 
the  African  Boor,  we  turn  with  pleasure  to  a  more  ami- 
able part  of  his  character,  the  hospitality  which  he  cheer- 
fully exercises  to  those  strangers  who  visit  his  abode. 
Mis  door  is  open  to  all  who  come;  and,  without  a  ques- 
tion bein^^  asked,  the  stranger  is  invited,  in  the  laconic 
style  of  Dutch  politeness,  to  enter.  He  is  made  welcome 
to  his  share  of  the  ripasl,  to  a  bed,  or  to  a  part  of  a  bed, 
if  the  house  only  alfords  that  accommodation;  and  "  in 
the  mornin(i-,"  says  Mr  IJurrnw,  "  after  a  solid  breakfast, 
he  takes  his  i;lass  of  brandy,  orders  his  slave,  or  Hot- 
tentot, to  saddle  the  horses,  shakes  hand  with  the  men, 
and  kisses  the  women  ;  /ic  wishes  them  health,  and  t/ieij 
wish  him  a  f;ooi\  journey.  In  lliis  manner  a  ti'aveller 
might  pass  tliroiigh  the  whole  country." 

Under  such  a  climate,  where  the  moans  of  subsistence 
are  so  easily  produced,  where  the  country  is  but  thinly 
inhabited,  and  the  habitations  arc  so  distant  from  each 
other,  and  so  far  removed  from  the  seat  of  government, 
as  often  to  i)lace  their  tenants  beyond  the  reach  of  law, 
vvc  arc  not  surjirised  to  find,  that  the  vicious  propcnsl- 
iics  have  too  often  predominated  over  tliose  of  the  oppo- 
site character,  in  men  who  have  not  originated  from  the 
Oulch,  01'  from  any  common  source,  but  have  sprung 
from  most  of  the  nations  of  Europe.  When  they  com- 
mitted crimes,  the  threatenings  of  a  distant  and  feeble 
uuthority,  without  the  power  of  putting  them  in  execu- 
tion, served  rather  to  encourage  than  to  deter  them  from 
prosecuting  their  schemes  of  plunder ;  and  the  only 
hardship  resulting  from  their  disobedience,  was  their 
being  debarred  from  visiting  the  Cape.  Thus  many  of 
ihcm  became  perfi.Ht  ro()bers,  and  lived  in  a  state  of  al- 
mo.st  constant  hostility  with  the  sun-ounding  tribes.  Li- 
able to  be  attacked  in  their  turn,  they  were  compelled 
to  wander  from  place  to  place,  and  to  be  contimr.dly  on 
the  watch:  thus  deprived  of  many  comforts  and  conve- 
niences which  a  stale  of  peaceful  society  afi'ords,  and  ha- 
bituated to  scenes  of  cruelty  inseparable  from  such  a 
warfare.  Those  who  afterwards  became  stationary,  did 
not  think  of  renewing  those  comforts  to  wiiich  they  had 
been  long  unaccustomed,  and  were  content  witli  little 
more  than  the  bare  necessaries  of  savage  life.  The  same 
system  of  plunder  still  continues  in  some  of  the  distant 
parts  of  the  colony  ;  and  many  of  the  boors  are  under 
sentence  of  outlawry,  on  account  of  their  depredations 
and  disobedience. 

The  tenures  under  which  the  colonists  hold  their  lands 
in  this  settlement,  are  of  four  descriptions,  viz.  loan 
lands,  gratuity  lands,  (juit  rents,  and  freeholds.  The 
first  of  these  is  the  most  ancient,  and  consists  of  certain 
portions  of  land  granted  to  the  early  settlers,  upon  con- 
dition of  paying  to  government  an  annual  rent  of  twenty- 
four  rix-doUars.  Each  of  these  is  supposed  to  contain 
about  nine  square  miles;  and,  though  the  lease  was  at 
first  made  out  only  for  oi\e  year,  yet  the  payment  of  the 
rent  was  considered  as  a  renewal ;  and,  consequently, 
this  tenure  is  nearly  similar  to  a  lease  held  in  perpetuity. 
Gratuity  lands  are  those  which  were  originally  granted  in 
loan,  but  have  been  since  converted  into  a  kind  of  cus- 


tomary copyhold,  liable  to  an  aiiiiuul  rent  of  twcniy-foup 
rix-dollars.  t^uit  rents  arinc  from  pieces  of  waste  land 
occupied  by  the  owners  of  the  estates  to  which  they  arc 
contiguous,  upon  a  leas«  of  fifteen  years,  and  at  an  yearly 
lent  of  one  shilling  per  acre.  I'reeholds  are  such  lands 
as  were  granted  to  the  original  settlers,  iti  small  portions 
of  1 20  English  acres,  and  consist  of  the  finci,t  lar.d  in  the 
colony.  They  are  chiefly  confined  to  the  Cape  ditsti'ict, 
and  its  vicinity. 

The  commerce  of  this  settlement  under  the  Dutch,  was 
confined  almost  entirely  to  such  ships  as  touched  at  the 
Cape  for  refreshments;  and  a  scanty  supply  of  a  few  Eu- 
ropean and  Indian  commodities  for  the  imme<liate  tisc  of 
the  colony.  These,  however,  were  allowed  to  he  brought 
only  in  Dutch  '.loitoms,  all  traffic  with  the  other  nations 
being  considered  as  contraband  ;  atid  such  was  the  ta^^ 
dincss  with  which  they  were  furnished,  that  the  inhabi- 
tants wcie  sometimes  compelled  to  smuggle  certain  ar- 
ticles out  of  foreign  vessels  for  daily  consumption.  The 
original  design  of  its  occupation,  was  merely  as  a  point 
of  communication  between  their  Indian  settlements  and 
the  mother  country  ;  and,  though  it  was  afterwards  used 
as  a  military  depot,  for  forming  and  preparing  their 
troops  for  warmer  climates,  yet  it  li&s  never  been  able  to 
profit  by  the  advantages  of  its  situation.  Were  the  ab- 
surd regulations,  and  jealous  restrictions,  with  which  it 
has  been  so  long  fettered,  completely  abolished,  and  the 
trade  of  our  Indian  empire  thrown  open  to  all  British  out- 
ports,  the  Cape  might  rise  to  be  one  of  the  first  com- 
mercial cities  in  the  world.  Placed  at  almost  an  equal 
distance  from  India,  Europe,  and  America,  it  would  soon 
become  an  emporium  for  the  manufactures  and  produce 
of  each  of  these  countries,  and  an  influx  of  active  settlers 
would  raise  it  to  be  a  most  valuable  colonial  possession. 
It  would  not  only  open  an  extensive  market  for  British 
merchandise,  but  it  might  be  rendered  a  granary  capable 
of  afibrding  us  almost  unlimited  supplies  during  a  scar- 
city. Little,  however,  can  be  expected  from  its  present 
inhabitants,  whose  indolence  has  been  fostered  by  the 
restrictive  regulations  of  the  government,  which  seems 
to  have  thrown  every  impediment  in  the  way  of  its  be- 
coming a  flourishing  settlement ;  and,  consequently,  a 
statement  of  its  present  trade,  cannot  be  considered  as 
any  estimate  of  its  real  importance.  Its  principal  articles 
of  exportation  consist  of  grain,  pulse,  w  ine,  brandy,  hides, 
skins,  dried  fruits,  aloes,  and  ivory.  The  quantity  ex- 
ported, however,  is  very  inconsiderable;  and,  during  the 
last  four  years  in  which  the  settlement  was  in  possession 
of  the  British,  from  1799  to  1802  inclusive,  the  total  va- 
lue of  colonial  exports  amounted  only  to  300,925  rix 
dollars,  or  60,185/.  currency;  and  its  re-exportation  of 
foreign  commodities  to  about  170,000/.  Of  131,361  J 
muids  of  wheat,  which  passed  the  barrier  during  that 
period,  and  paid  duty,  30,000  muids  were  annually  re- 
quired for  the  consumption  of  the  inhabitants  of  Cape 
Town  and  the  army  aiid  navy ;  so  that  the  average  an- 
nual surplus  which  could  be  spared  for  ships  calling  for 
refreshments,  was  less  than  4000  muids.  The  wine  and 
brandy  which  passed  the  barrier  in  four  years,  amounted 
to  21,649i  Icggers  of  the  former,  and  1665i  of  the  latter. 
Of  these,  the  average  quantity  annually  exported  was 
about  600  leggers  of  wine,  besides  23  of  Constantia,  and 
60  Icggers  of  brandy,  estimated  at  50,000  rix-dollars. 
The  annual  exportation  of  aloes  was  85,482  lb.  valued  ai 
6-H6  rix-dollars  ;  that  of  hides  and  skins  amounted  to  bc- 


•  Songs  from  the  Bible,  done  into  verse  by  William  Sluiter,  the  Stemhold  and  Hopkins  of  Holland. 
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tween  5000  and  6000  rix-dollars  ;  of  dried  fruits,  in  1802, 
to  2542  rix-dollars;  and  of  ivory  to  1585  rix-dollars. 
Besides  these  articles  of  colonial  growth  and  produce, 
which  this  settlement,  if  properly  managed,  could  fur- 
nish to  almost  any  extent,  it  is  capable  of  supplying  se- 
veral others  equally  valuable,  and  in  equal  abundance, 
particularly  tobacco,  wool,  salt  provisions,  whale  oil  and 
bone,  and  soap. 

The  limited  exportation  of  this  colony,  however,  does 
not  at  all  regulate  the  quantity  of  its  imports.  In  most 
countries,  it  is  according  as  the  one  or  the  other  of  these 
preponderates,  that  we  estimate  their  poverty  or  wealth: 
But  in  the  Cape  settlement,  though  its  exports  scarcely 
amounts  to  one-fifth  of  its  imports,  a  considerable  ba- 
lance is  drawn  in  favour  of  the  colony,  which,  however, 


is  occasioned  entirely  by  the  consumption  of  the  garri- 
son and  navy.  The  principal  articles  of  importation 
from  Britain,  consisted  in  woollen  cloths,  Manchester 
goods,  hosiery,  haberdashery,  millinei-y,  boots,  shoes, 
hats,  cutlery,  iron  tools,  stationary,  bar  and  hoop  iron, 
smiths'  coals,  household  furniture,  paints,  oils,  earthen- 
ware, naval  stores,  tongues,  hams,  cheese,  and  pickles ; 
from  India  and  China  were  brought  piece  goods,  tea, 
coffee,  sugar,  pepper,  spices,  and  rice  ;  from  America, 
deal  planks,  staves,  balk,  salt  fish,  pitch,  turpentine,  Sec; 
and  from  Denmark,  Sweden,  and  Hamburg,  assorted 
cargoes  of  iron,  plank,  French  wines,  beer,  gin.  Seltzer 
water,  coflee,  preserves,  pickles,  kc.  An  abstract  ac- 
count of  the  whole  importation  is  contained  in  the  fol- 
lowing table : 


IN    BRITISH    VESSELS. 

British  goods,  duty  free          -     -     - 
Indian  goods,  5  per  cent,  duty      -     - 
European  prize  goods,  do.     -     -     - 
Indian  prize  goods,  10  per  cent,  duty 
Prize  slaves,  and  others      -     -     -     - 

IN    FOREIGN    VESSELS. 

European  and  American  goods,  10  ) 

percent,  duty 5 

Indian  goods,  do.      -> 

Amount     -     -     - 

1799 

imo 

1801 

1802 

In  four  years. 

Rix-dollars    sk. 
674,009      6 
104,124      0 
20,623      5 
100,487      0 
245,600      0 

118,244     0 
64,219      6 

Rix-dollars    sk. 

474,706      0 

212,446      0 

17,797      0 

45,335      0 

184,000      0 

51,258     0 
109,490     0 

Rix-dollai-s    sk 
587,023      4 
290,117      0 
568,425      0 
129,642      6 
271,200     0 

136,394     5 
3,337     2 

Rix-dollars.  sk. 

532,366      4 
455,397      4 
93,788      2 
130,729      6 
198,205      0 

142,684     6 
15,892      7 

Rix-dollars.  sk. 

2,268,105      6 

1,062,084     4 

700,633      7 

406,185      4 

899,005      0 

448,581      3 
120,939      7 

1,327,308      I 

1,095,032     0 

1,986,140      1 

1,569,055      5 

5,977,535      7 

Total  importation  -     -     - 

5,977,535     7   rix-dollars,  or  1,195,507/.  3s.  6d.  currency. 

This  immense  preponderance  of  imports,  Mr  Barrow 
disposes  of  in  a  very  satisfactory  manner.  He  supposes 
that  the  army,  independent  of  the  clothing  and  stores, 
&c.  sent  from  home,  and  money  remitted  by  the  officers, 
could  not  expend  less,  in  European  and  Indian  goods, 
and  colonial  produce,  than  180,000/.  per  annum,  which 


In  four  years  is 

The  navy  expenditure  might,  per- 
haps, amount  to  half  that   sum, 

The  re-exportation  of  India  prize 
goods,  and  of  European  goods 
to  the  West  India  islands,  the 
coast  of  Brazil,  and  Mozam- 
bique, in  four  years,  about 

Surplus  colonial  produce  exported, 
as  above        .... 


Value  of  imports,  as  above 


2-.720,000  0  0 


360,000  0  0 


170,000 
60,185 


0     0 


0     0 


Z. 1,310,185 
1,195,507 


0     0 
3      6 


/,.  114,677    16     6 


Balance  in  favour  of  the  colony, ) 
and  merchants  residing  there,  5 
According  to  the  books  of  the  custom-house,  and  the 


returns  of  the  captain  of  the  port,  the  vessels  which 
sailed  from  the  Cape  amounted. 

In  1799  to  103  ; 

1800  109; 

1801  130; 

1802  131; 

Total,      473  ships. 

Of  these,  82  were  Americans,  66  Danes,  24  Portu- 
guese, 6  Swedes,  15  from  Hamburgh,  4  from  Prussia  and 
Bremen,  and  the  rest  English. 

While  this  settlement  was  subject  to  the  Dutch  East 
India  Company,  its  revenue  was  never  adequate  to  the 
contingencies  and  extraordinary  expences  of  its  govern- 
ment, and  it  was  retained  merely  as  a  place  of  refresh- 
ment for  the  outward  and  homeward  bound  India  ships, 
which  they  considered  as  an  ample  compensation  for 
the  annual  expenditureof  300,000  guilders.  In  1770,  the 
deficiencies  in  the  receipts  for  defraying  the  expences 
of  the  colony  amounted  to  26,768/.  I  U.  3rf.  sterling,  be- 
ing nearly  two-thirds  of  the  expenditure;  and  in  1779  it 
was  increased  to  28,191/.  The  average  revenue  from 
1784  to  1794  was  about  100,000  rix-dollars  yearly;  but, 
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by  the  new  regulations  and  imposts  of  tlie  Dutrli  coni- 
inissarits  ^jeiieral  in  1793,  it  was  raised  to  21  1,56!)  rix- 
dollars  ;  which  was  farther  increased  to  430,713  durini^ 
the  last  year  of  Lord  Macartney's  aclminisiration,  while 
the  settlenieiil  was  in  possession  of  the  Hiitish,  wilhoiil 
a  single  additional  tax  having  l)een  laid  upon  the  inhabi- 
tants. The  public  reveiuie  of  the  colony  arises  from  the 
following  sources,  to  each  of  which  we  have  alTixed  the 
amount  for  18ul. 

1801. 
Brandies  of  Uevenue.  Ilix-dolluni.  bIc.  st . 

Land  revenue,  -         -  -         -        47,885     6     4- 

Duties  on  grain  and  wine  levied  at 

the  harrier,  ....  37,759     3     0 

Transfer  duty  on  sales  of  innnovea- 

ble  estates,  ....  67,483     7     0 

Duty  arising  from  sale  of  buildings 

on  loan  estates,         ....  5,247     5      I 
Public  vendue  duty,         -          -         -            85,960     2     4 
Fees  received  in  the  secretary's  of- 
fice,             1,312     7     0 

Customs, 47,833      1      0 

Port  fees,  -         -         -  -  5,498     0     0 

Postage  of  letters,     ....  1,396     6     0 

Seizures,  fines,  and  penalties,  for 

contraband,         ....  5,533     3     0 

Licences  to  retail  wine,  beer,  and 

spiritous  liquors,  ...         93,200     0     0 

Interest    of    the    capital    lent    out 

through  tlie  Loan  Bank,*  -         -       25,957     0      1 

Duty  arisiiig  from  stamp  paper,         -         25,645      I     0 


Total  amount  rix-doUars 


Or, 


450,713      2      4 
Z,.90,142    13      4 


The  supreme  government  of  this  colony  is  vested  by 
the  king  in  a  governor   or  lieutenant   governor.     Each 
district  is  placed  under  the  authority  of  a  Land-droosl, 
assisted  by  a  council  of  burghers,  six  hi  number,  called 
the  Hcemraaden.     The   office  of  Land-droost  is  some- 
what similar  to  that  of  sheriff  of  a  county  in  Scotland. 
The  person  filling  that  station  is  not  only  at  the  head  of 
the  police  of  his  district,  but  presides  in  the  provincial 
court,  with  authority  to   hear  and  decide  civil  actions, 
where  the  sum   contended  for  does  not  exceed  150  rix- 
doUars,  and  to  try  such  criminal   suits  as  do  not  infer  a 
capital  punishment.     His  decisions  arc  open  to  appeal, 
and  subject  to  the  rcvisal  of  the  court  of  justice^Cape 
Town.     The  court  of  justice  is   composed  of^presi- 
dent  and  six  judges,  appointed  by  the  governor,  form- 
ing a  court  of  competent  jurisdiction,  to  try  all  causes 
civil  or  criminal  that  may  be  brought  before  them,  de- 
ciding by  plurality  of  votes,  as  a  special  jury.     An  ap- 
peal lies  from  their  judgment  to  the  court  of  appeals, 
in   which   the   governor  or   lieutenant  governor  decides 
upon  a  statement  of  the  case  agreed  upon  by  parties  be- 
fore  the    inferior  court;  and  from   the  decision  of  the 
court  of  appeals,  an  action  may  be  carried  in  appeal  be- 
fore the  king  and  council.     Tiie  legal  proceedings  are 
regulated  by  a  code  of  laws,  emanating  from  the  Dutch 


East  India  company,  called  the  Statutea  of  India,  found- 
ed upon  the  basis  of  the  civil  law,  and  drawn  up  ex- 
pressly for  the  jurisprudence  of  their  possessions  in  the 
East.  Beside  the  statutes  of  India,  the  proclamations 
of  the  goveinor  were  considered  as  laws,  and  were  sup- 
posed to  relate  to  such  circumstances  as  were  in  their 
nature  only  local  or  temporary. 

In  Cape  Town  there  is  also  an  inferior  court  for  the 
summary  decision  of  petty  suits,  consisting  of  a  presi- 
dent, vice-president,  and  four  members:  it  is  the  duty 
of  this  com  t  to  grant  licenses  to  parties  intending  to  mar- 
ry, withotii  which  no  clergyman  is  authorised  to  perform 
the  ceremony. 

There  is  an  excellent  institution  here,  called  the 
Wces-kainmer,  or  Orphan  Chamber,  appointed  by  go- 
vernment for  administering  the  affairs  of  oiphans  and 
minors.  This  board  is  composed  of  a  president,  secre- 
tary, and  fovir  members.  The  fiscal  is  president  ex  officio. 
Private  executors  arc  by  law  allowed  5  per  cent,  for 
their  trouble,  and  property  sold  by  them  is  liable  to  a 
a  tax  of  five  per  cent.;  whereas  the  property  managed 
by  the  Orphan  Chamber  is  exempted  from  the  tax  on 
the  transfer  of  immoveable  property,  and  is  charged  7i 
per  cent.,  consequently  2^  per  cent,  are  saved  to  those 
interested,  in  addition  to  the  security  derived  by  the 
most  helpless  part  of  the  community,  from  having  their 
effects  vested  in  the  charge  of  a  public  college  establish- 
ed by  law,  instead  of  becoming  victims  to  ignorance,  to 
misfortune,  or  to  fraud.  The  fiscal  is  the  attorney  gene- 
ral and  public  prosecutor  in  all  criminal  cases.  He  is 
also  the  chief  magistrate  of  police,  and  in  this  capacity 
has  authority  to  inflict  corporal  punishment  upon  such 
of  the  inhabitants  as  are  not  burghers  for  petty  offences, 
and  is  empowered  to  impose  fines  and  accept  pecuniary 
compositions  for  misdemeanors,  and  where  the  offender 
does  not  wish  to  risk  a  public  trial.  This  jiower  was 
formerly  subject  to  most  enormous  abuses  ;  but  the  Bii- 
tish  government  limited  the  sum  that  could  be  demanded, 
in  cases  of  compromise,  to  200  rix  dollars. 

Although  Calvinism  is  the  established  religion  in  the 
settlement,  there  are  many  Lutherans.  The  ministers 
are  paid  entirely  by  the  government ;  and  there  is  no 
country  in  which  this  useful  body  are  more  highly  re- 
spected. They  hold  the  next  rank  to  the  president  of 
the  court  of  justice  in  town,  and  to  the  Land-droost  in 
the  country.  The  poor's  funds  accruing  from  donations 
at  the  church  door,  legacies,  and  also  from  a  tax  upon 
the  emancipation  of  slaves,  are  entirely  under  their  ma- 
nagement. In  1798,  the  funds  belonging  to  the  establish- 
ed church  amounted  to  22,168/.  Bs.  8d.,  and  the  relief 
granted  to  the  poor  was  1 1 12/.  17». ;  those  of  the  Luthe- 
ran cluirch  were  14,829/.  \3s.  2rf.,  and  the  poor  received 
194/.  9s.  2rf.  In  the  district  of  StcUcnbosch,  at  a  place 
called  Bavian's  Kloof,  is  an  establishment  of  Moravian 
missionaries,  wlio,  about  ten  years  ago,  had  collected 
into  one  society  more  than  six  hundred  Hottentots,  whom 
they  not  only  instructed  in  the  Christian  religion,  but 
taught  several  useful  trades.  Each  family  possessed  a 
small  hut,  with  a  patch  of  ground  for  raising  vegetables ; 
and  by  the  example  and  persuasion  of  these  good  fathers, 


•  The  Loan,  or  Lombard  Bank,  was  establislied  by  the  Dutch  government,  with  a  view  of  increasing  their  revenue,  while,  at  the 
same  time,  they  appeared  to  confer  a  favour  upon  the  colonists  The  acquired  capital  was  about  680,000  rix-dollars ;  and  paper 
money  was  issued  as  a  loan  to  injividu.ils,  on  mortgage  of  llicir  lands  and  houses,  with  the  additional  security  of  two  sufficient  bunds- 
men,  al  5  per  cent,  being  1  per  cent,  less  than  the  legal  interest  of  the  colony.  According  to  its  rcgulalions,  the  loan  was  never  to  exceed 
half  llie  value  of  estates  in  town,  M\d  two-thirds  of  estates  in  the  country  ;"  and,  at  the  expiration  of  two  years,  the  dii  ecton.  could  fitlier 
call  in  die  loan,  or  prolong  it,  as  they  ihoujjhi  proper.  The  sum  issued'  was  at  first  confined  widiln  the  amount  of  the  capiul,  but  was 
aftertt-wds  increased  to  near  one  million  rix-dollars. 


102 


CAPE  OF  GOOD  HOPE. 


had  become  both  cleanly  and  industrious.  "  The  de- 
portment of  this  Hottentot  congregation  during  divine 
service,"  says  Mr  Barrow,  "  was  truly  devout.  The  dis- 
course delivered  by  one  of  the  fathers  was  short,  but  re- 
plete with  good  sense,  pathetic,  and  well  suited  to  tlie 
occasion  :  tears  flowed  abundantly  from  the  eyes  of  those 
to  whom  it  was  particularly  addressed.  The  females 
sung  in  a  style  that  was  plaintive  and  affecting;  and 
their  voices  were  in  general  sweet  and  harmonious. 
Not  more  than  fifty  had  been  admitted  as  members  of 
the  Christian  faith  by  the  ceremony  of  baptism.  There 
appeared  to  be  no  violent  zeal  on  the  part  of  the  fa- 
tliers,  wliich  is  the  case  with  most  other  missionaries, 
to  swell  the  catalogue  of  converts  to  Clu'istianity,  being 
more  solicitous  to  teach  their  trades  to  such  as  might 
choose  to  learn  them.  Adopting  the  idea  of  the  humane 
Count  Rumiord,  their  first  great  object  seemed  to  be 
that  of  making  men  happy,  that  they  might  afterwards 
become  virtuous,  which  is  certainly  much  sounder  phi- 
losopliy,  than  the  reverse  of  the  proposition." 

In  the  history  of  this  settlement,  there  arc  few  cir- 
cumstances deserving  of  very  particular  attention.  Its 
conquest  was  accomplished  without  bloodshed,  and  its 
natives  have  hitherto  opposed  but  very  feeble  resistance 
to  their  European  oppressors.  The  lofty  promontory  of 
the  Cape  was  first  discovered  by  Bartholomew  Diaz,  an 
eminent  Portuguese  navigator,  in  1487,  and  named  by 
him  Cabo  Tor7>ienloso,  or  the  Stormy  Cape,  on  account 
of  the  boisterous  weather  which  he  experienced  near  the 
coast,  and  which,  with  the  shattered  condition  of  his 
ships,  and  the  mutinous  disposition  of  his  crew,  pre- 
vented him  from  doubling  it,  or  making  the  land.*  His 
.sovereign,  John  II.  however,  gave  it  a  name  of  more 
propitious  import,  and  called  it  the  Cape  of  Good  Hope, 
thereby  expressing  his  sanguine  expectation,  that  the 
long  wished  for  passage  to  India  had  now  been  found. 
These  expectations  were  indeed  completely  fulfilled  in 
J 497,  by  Vasco  de  Gama,  who,  having  touched  at  the 
Cape,  passed  to  the  coast  of  Malabar.  The  Portuguese, 
ii)  their  subsequent  visits  to  this  country,  made  several 
attempts  to  establish  a  colony,  but  they  all  failed ;  and 
nearly  a  century  and  a  half  was  allowed  to  pass,  before 
any  European  power  had  formed  a  permanent  settlement 
on  its  shores.  During  this  period,  the  English  and 
Dutch  frequently  touched  at  the  Cape  for  refreshments 
on  tiicir  way  to  India ;  and  it  was  the  general  custom  to 
leave  dispatches  for  their  respective  directors,  buried  in 
a  certain  spot,  which  were  taken  up,  and  carried  home 
by  returning  vessels.  The  Dutcli,  however,  at  last  be- 
gan to  discover  the  advantages  which  such  a  position 
would  aflord  to  their  India  trade,  both  as  a  point  of  com- 
munication and  refreshment ;  and  upon  the  favoiu'able 
representations  wliich  Van  Ricbeck,  then  a  siu'geon  in 
one  of  the  Dutch  ships,  gave  of  the  mildness  of  the  cli- 
mate, and  the  fertility  of  the  soil,  resolved  to  form  a  re- 
gular estsblishment.  This  resolution  was  carried  into 
effect  in  1650,  under  the  direction  of  Van  Riebeck,  who, 
having  concluded  a  treaty  with  the  natives,  took  posses- 
sion of  the  Cape  peninsula,  and  laid  the  foundation  of  the 
present  town,  by  erecting  a  foit  of  wood  and  earth,  and 
some  other  necessary  buildings,  which  he  called  Kicr  dc 
Xou,  "a  defence  against  all."  This  gentleman  soon  dis- 
covered, and  took  advantage  of.  the  passion  which  these 
weak  and  peaceable  Hottentots  had  for  spiritous  li- 
nu«rs  ;  and  by  giving  them  a  few  casks  of  brandy,  a  little 


tobacco,  iron,  and  some  paultry  trinkets,  obtained  fioin 
them  a  part  of  their  country  and  their  flocks.  A  piece 
of  iron  hoop  was  the  price  of  an  ox,  and  a  cask  of  bran- 
dy the  purchase  of  a  whole  district.  A  hundred  male 
settlers  constituted  the  first  colony  of  the  Cape  ;  but  these 
being  afterwards  joined  by  nearly  an  equal  number  of 
females  from  the  houses  of  industry  in  Holland,  and  also 
by  a  number  of  French  refugees,  who  were  oljliged  to 
leave  their  country  in  168.i,  its  population  rapidly  in- 
creased. The  principal  difficulties  which  were  at  first 
experienced  in  the  extension  of  tiie  settlement,  arose 
from  the  wild  beasts  that  swarmed  in  every  part  of  the 
country,  and  which  committed  theii  nightly  depredations 
under  the  very  walls  of  the  fort.  B\it  these  were  by  de- 
grees almost  completely  extirpated  ;  and,  unless  one  in- 
effectual attempt  of  the  natives  to  recover  their  lands, 
and  to  expel  their  oppressors,  the  Dutch  continued  with- 
out any  farther  interruptions,  either  from  the  Hottentots 
or  Europeans,  to  extend  their  encroachments  over  the 
richest  districts  of  the  countrj',  for  nearly  180  years. 
This  settlement,  however,  by  the  restrictive  regulations 
on  its  commerce,  though  its  inhabitants  and  territories 
were  continually  increasing,  was  unable  to  support  the 
expence  of  its  own  government ;  and,  except  as  a  port  of 
refreshinent  for  their  Indian  ships,  it  became  a  burden, 
instead  of  a  convenience  to  the  mother  country.  Soon 
after  the  breaking  out  of  the  French  revolution,  the  ma- 
nia for  liberty  and  equality  found  its  way  into  the  settle- 
ment,'and  serious  apprehensions  were  eiitei'taincd,  lest 
the  colonists  should  declare  themselves  a  free  and  inde- 
pendent republic.  A  convention  was  established,  and  pro- 
scribed lists  wei'e  made  out,  of  such  of  the  inhabitants 
as  were  to  be  condenmed  to  banishment  or  the  guillo- 
tine ;  and  even  the  slaves  had  their  meetings,  and  began 
to  hail  the  period  of  their  complete  emancipation.  The 
appearance  of  a  British  fleet,  however,  in  1795,  soon  put 
an  end  to  these  proceedings.  The  Dutch  force  was 
driven  from  the  advanced  posts  of  Simon's  TowTi  and 
INIuysomberg  by  General  Craig,  with  a  very  small  body 
of  the  78th  regiment,  aided  l)y  corps  of  seamen  and 
marines,  landed  for  the  occasion  from  the  fleet  hi  False 
Bay,  commanded  by  Sir  George  Keith  Elphinstone  ;  and 
the  important  advantage  which  had  been  gained  was 
maintained  in  the  face  of  a  superior  force  by  that  able 
general,  until  the  arrival  of  an  army  under  Sir  A  lured 
Clarke,  when,  on  the  advance  of  the  British  to  Wynberg, 
terms  of  capitulation  were  accepted  of.  During  the 
sevci^ears  it  remained  in  our  possession,  a  wise  and  li- 
beral pllicy  had  considei'ably  increased  its  revenue  and 
conmierce;  and,  on  closing  the  public  accounts  the  year 
after  the  departure  of  Lord  IMacartncy,  the  governor,  a 
balance  of  between  two  and  three  hundred  thousand  rix- 
dollars  remained  in  the  treasury,  after  defraying  all  the 
expences  of  the  colony.  By  the  peace  of  Amiens,  in  1802, 
it  was  delivered  up  to  the  Batavian  republic  in  full  sove- 
reignty ;  but  so  far  declared  a  free  port,  that  the  ships 
of  the  British  and  French  nations  were  to  be  allowed  to 
enter  its  harbours,  upon  paying  the  saine  duties  as  those 
of  the  mother  covmtry.  In  1806,  it  was  again  taken  by 
tlie  British,  under  Sir  David  Baird  and  Sir  Home  Pop- 
ham,  imder  whose  dominion  it  still  remains.  See  Bri- 
tain, vol.  iv.  p.  657.  See  jln  Accoiuit.  of  Travels  into 
the  Interior  of  Sout/icrn  Africa,  by  John  Barrow,  Esq. 
who,  in  the  second  volume  of  this  valuable  work,  has 
treated  at  considerable  length,  of  tiic  value  and  impor- 


'  .Some  historians  pretend  that  Diaz  did  land,  but  that  he  was  driven  from  the  country  by  the  nijtivcs. 
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tancc  of  the  Cape  of  Good  Hope,  as  a  military  and  navul 
ilution,  as  a  scat  of  connncrc.i;,  as  a  central  depot  loi-  the 
southern  whale  fishery,  and  as  a  territorial  possession  ; 
and  hy  way  of  conclnsion  adds,  "  that,  under  the  present 
implacable  disiiosition  of  France  towards  this  country, 
and  the  insatiable  ainl)ition  of  its  government.  Great 
Britain  never  can  relinquish  the  possession  of  this  colo- 
ny for  any  len^jth  of  time,  without  seriously  cndangerinf; 
the  safety  of  her  Indian  trade,  and  the  existence  of  her 
empire  in  the  I'^ast."  See  also  Sparrman,  Le  Vaillant, 
'rhunbcrg,  and  Paterson's  Travels  in  litis  Setllcmcnt; 
Stavorinus's  Voyages  to  the  East  Indies,  vol.  i.  p.  535, 
Sec.  and  iii.  p.  432,  he;  Lord  V'alenlia's  Travels,  vol.  i. 
p.  41,  Sec.  ;  Pcuchet  Dictionnaire,  Stc;  Semple's  IValks 
and  Sketches  at  the  Cafie  of  Good  Hofic;  and  Perceval's 
Aecoimt  of  the  Ca/ie  of  Clood  Hojie.     {fi) 

CAPE  Town,  the  capital  of  the  Cape  of  Good  Hope, 
and  the  only  place  in  the  colony  that  deserves  the  name 
of  a  town,  stands  on  a  slopintj  plain   at  the   south-west 
corner  of  Table  Ikiy,  and  is  surro\inded,  except  towards 
the  sea,  by  black  and  dreary  mountains.  It  is  a  regular  and 
neatly  built  town,  and  well  watered  by  a  plentiful  stream 
which  issues  from  the  Tal>le   Mountain.     Many  of  tlie 
streets   an;  t>f   considerable   brcadtli,   having;   canals  of 
water  running  thronia^h  them,  which  arc  walled  in,   and 
planted  on  each  side  with  oaks ;  but  others  arc  narrow 
and  ill-paved.     They  are   all   straij^ht,   however,   beiiij:; 
laid   out  with  a  line,  and  intersect   each  other  at  right 
angles.     The  houses  arc  in  general  built  of  stone,  and 
white  washed,  and  the  greatest  numbers  are  two  stories 
high,  with  flat  roofs,  and  a  kind  of  pediment  in  the  cen- 
tre.    The  spacious  squares  give,  the  town  an  open  and 
airy  appearance ;    the   public    market   is   held   in   one  ; 
another  is  the  common  resort  of  the   farmers  and  gra- 
ziers with  llicir  waggons;   and  a  third  is  used  as  a  pa- 
rade for  exercising  the  troops.     This  last  lies  between 
the   town  and  the  castle,  and  has  two  of  its  sides  com- 
pletely built  up  with  large  and  handsome  houses.     The 
castle  stands  a  little  east  of  the  town.     It  is  a  pentagon 
fort,   surrounded   with  a  ditch    and   regular    outworks, 
and  contains   within   its   walls  the  Lond)ard  Bank,  the 
t')rphaii  Chamber,  and  most  of  the  public  ofiices  of  go- 
vernment.    It  also  affords  accommodation  for  1000  men 
with    their    otVicers,    and    has   magazines   for    artillery 
stores  and  ammunition.     But  though  it  commands  the 
town  and   part  of  the   anchorage,  it  is  entirely  indefen- 
sible  against   the   batteries    which   have    been    erected 
upon  the  rising  ground  towards  the  Devil's  Hill.     The 
barracks,  originally  intended  for  an  hospital,  granaries. 
Sec.  which,  with  its  two  wings,  occiifiics  a  part  of  one 
of  the   sides  of  the  great  square,   is  a  large  and  re- 
gular edifice,  and  has  suflicient  convenience  in  the  up- 
per part  of  the  building  for  4000  men.     The  other  pub- 
lic  buildings  are   the   Calvinist   church,   the  Lutheran 
church,  the  court  of  justice,  the  guard-house,  and  the 
theatre. 

Behind  the  town,  on  llic  acclivity  of  Table  Mountain, 
is  the  government  house,  and  a  beautiful  public  garden, 
which  is  an  ob'.ong  piece  of  ground,  contauiing  about 
40  acres  of  rich  land,  and  divided  into  forty-four  s(|uares 
by  oak  hedges.  Part  of  it  has  been  appro])riatcd  for 
the  reception  of  scarce  and  curious  native  plants,  and 
for  experiments  upon  such  Asiatic  and  European  pro- 
ductions as  may  seem  most  likely  to  be  cultivated  with 
benefit  to  the  colony.  Over  the  san\e  accli>-ity  are  also 
scattered  a  number  of  handsome  villas,  each  of  which 
19  surrovindcd  with  plantations  and  gardens.     Besides 


the  castle.  Cape  Town  is  defended  by  several  other  forts, 
whici)  have  been  erected  along  the  shore  of  Table  Bay. 
On  the  east  side  of  the  town  is  Foil  Rnokke,  which  is 
connected  with  the  castle  by  a  lampart  called  the  aca- 
lines;  and  a  little  farther  on  is  Craig's  tower  and  batte- 
ry. On  the  west  side,  and  surrounding  the  Lion's  Kimip. 
arc  Hoggc-bay  battery,  Amsterdam  battery,  and  Clia- 
vonne  battery,  whi(  h  all  bear  upon  the  anchorage;  and 
the  entrance  of  the  bay  is  con\nianded  by  a  Mniill  batte- 
ry, called  the  Mouilic. 

This  town  contains  I  145  dwelling-houses,  which  arc 
inhabited  by  5500  whites  and  people  of  colour,  and  about 
h),000  blacks.  The  greatest  portion  of  the  day  is  de- 
voted to  driidiing  and  smoking  by  many.  They  have  no 
relish  for  public  amusements,  and  no  taste  for  literature 
and  tlie  fine  arts.  Indeed,  there  is  not  a  bookseller's 
shop  in  the  whole  town:  and  the  only  library  of  the  place 
was  left  by  an  individual  for  the  use  of  the  public,  ll 
is  under  the  direction  of  the  church,  but  it  is  very  littli 
used.  A  public  school  even  has  never  yet  been  esta- 
blished in  the  colony,  though  the  exertions  both  of  the 
government  and  the  clergy  have  been  united  in  the  at- 
tempt. Many  of  the  inhabitants  are  in  easy  circumstances, 
although  there  are  not  nrany  who  can  be  called  rich, 
a  circumstance  which  results  in  a  considei-able  degree 
from  the  republican  law  of  the  province,  by  which  pro- 
perty inherited  is  equally  divided  amongst  children,  male 
and  female,  without  regard  to  sex  or  primogeniture. 
F'rom  the  operation  of  this  law,  much  family  feud  and 
dissensions  have  often  arisen,  from  the  children  becoming 
rivals  and  competitors  for  the  effects  of  a  parent  at  a 
public  sale. 

Such  luxuries  as  arc  imported  from  Europe  or  India 
are  costly  ;  but  the  necessaries  of  life  may  be  procured 
at  a  moderate  price.  While  a  labouring  slave  earns  from 
2s.  to  2s.  6d.  a-day,  and  a  mechanic  or  artificer  from  5s. 
to  6s.  a-day,  the  pound  of  butcher's  meat  is  seldom  above 
2d.;  even  in  llie  year  1800,  when  the  demand  was  in- 
creased by  the  addition  of  3000  troops  and  300  seamen, 
the  supply  for  the  garrison  was  never  higher  than  at  the 
rate  of  2|  pounds  for  6d.  A  pound  of  wholesome  bread 
sells  for  id.;  a  pint  of  good  wine  for  3d.;  and  all  kinds 
of  fruits  and  vegetables  are  abundant  and  cheap. 

The  inhabitants  of  this  town  have  a  remarkable  pro- 
pensity for  public  sales,  and  many  of  them  live  entirely 
by  such  traffic,  exposing  to  sale  in  the  evening  what  they 
probably  bought  at  the  same  place  in  the  morning.  All 
property,  however,  sold  by  public  auction,  is  liable  to  a 
duty  oi  5  per  cent. ;  and  such  was  the  rage  for  vendues, 
that  during  four  successive  months  of  1801,  the  value  of 
property  sold  in  this  way  amounted  to  1,500,000  rix  dol- 
lars ;  "  a  sum,"  says  Mr  Barrow,  "  equal  to  the  whole 
quantity  of  ])aper  money  in  circulation  ;  which,  indeed, 
may  be  considered  as  the  only  money  of  late  yeai"s  that 
has  circulated  in  the  counti-j-." 

The  slaves  used  in  tliis  colony  are  imported  from  the 
west  coast  of  Africa,  from  Mozambique,  the  Malay 
Islands,  or  they  arc  the  oflTspring  of  slaves  born  in  tlic 
country.  The  African  negroes  aj*c  the  best  adapted  to 
field  labour  ;  the  Malays  aj-e  esteemed  the  most  acute 
in  point  of  intellect,  and  the  most  docile  ;  the  artizans. 
tlierefore,  arc  generally  taken  from  this  class;  but  they 
are  capricious  and  vindictive  ;  they  set  so  little  value 
upon  llieir  own  lives,  that  they  do  not  hesitate  to  commit 
tlic  most  atrocious  and  unprovoked  murders,  to  gratify 
their  revenge  for  injuries  received  or  supposed.  Their 
dispositions  were  so  well  known  to  the  Dutch  govern- 
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ment,  that  the  colonists  were  prohibited  from  having 
Malay  slaves  ;  but  many  evaded  the  law,  and  forfeited 
their  lives  for  their  temerity. 

It  has  been  observed,  that  slaves  at  the  Cape  of  Good 
Hope  are  well  treated  by  their  masters,  a  position  which 
we  are  the  less  disposed  to  controvert,  because  we  sup- 
pose it  to  have  been  founded  on  comparison  of  the  condi- 
tion of  the  most  unfortunate  of  our  fellow  creatures  in 
this  and  other  countries,  where  the  horrois  of  the  slave 
trade  exist ;  but  since  it  is  self-evident,  that  the  comfort 
and  happiness  of  the  slave  must  necessarily  depend  upon 
the  temper,  habits,  and  character  of  his  master,  we  need 
not  cite  examples  to  demonstrate,  that  cruelty  is  the  ne- 
cessary and  inseparable  concomitant  of  slavery,  even  in 
its  mildest  form.  For  the  commerce  and  government 
of  Cape  Town,  wc  must  refer  to  the  preceding  article, 
andtne  authorities  thereto  subjoined.  S.  Lat.  33°  55'  42", 
E.Long.  lb°23'  15".*     (/i) 

CAPELLA,  a  star  of  the  first  magnitude,  in  the  left 
shoulder  of  Auriga.     See  Astronomy. 

CAPIAS,  in  the  law  of  England,  is  a  Avrit  or  process, 
of  which  there  are  several  kinds. 

Capias  ad  reufwndendum.,  is  a  writ  sued  out  before 
judgment,  where  an  original  is  taken  out,  &c.  to  take  the 
defendant,  who  had  neglected  to  appear  in  the  previous 
process,  and  make  him  answer  the  plaintiff.  If,  there- 
fore, the  defendant,  being  summoned,  makes  default,  or 
if  the  sheriff  returns  a  nihil,  or  that  the  defendant  hath 
nothing  whereby  he  may  be  summoned,  attached,  or 
distrained,  the  ca/iias  usually  issues,  commanding  the 
sheriff  to  take  the  body  of  the  defendant,  and  keep  him, 
so  as  he  may  present  him  in  court  on  th.e  day  of  the  re- 
turn. This  writ,  and  all  others  subsequent  to  the  origi- 
nal,— not  issuing  out  of  chancery,  but  from  the  court 
into  which  the  original  was  returnable,  grounded  on 
what  has  passed  in  that  court,  in  consequence  of  the  she- 
riff's return,  issumg  under  the  private  seal  of  that  court, 
and  not  under  the  great  seal  of  England  ;  and  teste'd, — 
not  in  the  king's  name,  but  in  tiiat  of  the  chief  justice 
only,  are  called  judicial,  not  original,  writs.  And  these 
several  writs  must  respectively  bear  date,  the  same  day 
on  which  the  writ  immediately  preceding  was  returnable. 
But  it  is  now  the  usual  practice  to  sue  out  the  cafiias,  in 
the  first  instance,  upon  a  supposed  return  of  the  siieriff ; 
and,  afterwards,  a  fictitious  original  is  drawn  up,  and  a 
proper  return  thereupon,  in  order  to  give  the  proceedings 
a  colour  of  regularity. 

If  the  sheriff  of  the  county,  in  which  the  injury  is 
supposed  to  be  committed,  and  the  action  is  laid,  cannot 
find  the  defendant  in  his  jurisdiction,  he  returns  non  cut 
inventus;  upon  which  another  writ  issues,  called  a  testa- 
tum cafiias,  directed  to  the  sheriff  of  the  county  where 


the  defendant  is  supposed  to  reside.  But  in  this  case, 
also,  it  is  usual  to  make  out  a  testatum  cafiias  at  the  first, 
on  the  supposition  that  not  only  an  original,  but  a  pre- 
vious cafiias  had  been  granted,  although  in  reality  they 
never  were.  When  a  defendant  absconds,  however,  and 
the  plaintiff  would  proceed  to  an  outlawry  against  him, 
an  orighial  writ  must  be  sued  out  regularly,  and  after 
that  a  capias.  And  if  the  sheriff  returns  a  non  est  inven- 
tus upon  the  first  cafiias,  then  there  issues  an  alias,  and 
after  that  a  filuries  writ ;  and  if  a  non  est  inventus  be  re- 
turned upon  all  of  these,  then  a  writ  of  exigent  may  be 
sued  out  in  order  to  outlawry. 

Such  is  the  first  process  in  the  Court  of  Common 
Pleas.  In  the  King's  Bench,  also,  they  may,  and  fre- 
quently do,  proceed  by  original  writ,  with  attachmejit 
And  cafiias,  particularly  hi  actions  of  ejectment  and  tres- 
pass. The  writ,  however,  is  returnable,  not  at  West- 
minster, where  the  Common  Pleas  are  fixed  by  Magna 
C/iarta,  but  uiicunijue  fuerimus  in  Anglia  ;  the  King's 
Bench  being  removeable  into  any  part  of  England,  at  the 
pleasure  of  the  crown.  Blackst.  Cora/ncn;.  B.  iii.  ch.  19. 
Jacob's  Laiu  Diet. 

Cafiias  ad  satisfaciendum,  is  a  writ  of  execution,  after 
judgment,  the  intent  of  which  is  to  imprison  the  body 
of  the  defendant,  until  he  makes  satisfaction  to  the  plain- 
tiff for  the  debt,  costs,  and  damages,  in  a  process.  This 
writ,  therefore,  does  not  lie  against  privileged  persons, 
peers,  members  of  parliament,  executors  or  adminis- 
trators, nor  against  such  other  persons  as  could  not  be 
orighially  held  to  bail. 

Cafiias  utlagatum,  is  a  writ  which  lies  to  arrest  a  per- 
son wno  appears  publicly  after  outlawry,  who  may  be 
committed  until  the  outlawry  be  reversed. 

Cafiias  firo  fine,  is  a  writ  which  issues  for  taking  the 
body  of  one  who  is  fined  to  the  king  for  some  offence, 
and  does  not  discharge  the  fine  according  to  the  judg- 
ment. By  the  statute  5  and  6,  W.  &  M.  c.  12.  cafiiatur 
fines  are  taken  away  in  several  cases. 

Cafiias  in  ivithtrnam,  is  a  writ  which  lies  for  recover- 
ing goods  or  cattle  taken  in  distress,  when  the  sheriff's 
inquest  determines  agauist  the  distreinor.  If  the  distress 
be  taken  out  of  the  county,  or  concealed,  so  that  the 
sheriff  cannot  make  deliverance  in  replevin,  then  there 
issues  to  him  a  cafiias  in  withernam,  or  i?i  vetito  namio, 
a  term  vifhich  signifies  a  reciprocal  distress,  to  take  as 
many  goods  or  cattle  of  the  distreinor,  by  way  of  re- 
prisals. 

Cafiias  ad  audiendum  judicium,  is  a  writ  which  issues 
against  one  who  has  been  found  guilty  of  a  misdemeanor, 
to  bring  him  in  to  receive  his  judgment;  and  if  he  ab- 
sconds, he  may  be  prosecuted,  even  to  outlawry.  Blackst. 
Commoit.  B.  iv.  ch.  29.     (z) 


•  Such  of  our  leaders  as  are  acquainted  with  the  different  works  which  contain  an  account  of  the  Cape  of  Good  Hope,  will  readily 
perceive  that  we  have  li.id  access  to  nmch  valuable  and  i)rig;inal  infcirmation  which  has  never  been  published,  and  tliat  we  have  thus 
been  enabled  to  correct  ni.iny  errors  which  the  latest  wiileis  have  committed.  For  these  impoitaiil  communications,  the  Editor  has  been 
hidebted  to  William  Somer  ville,  Ksq.  Inspector  of  Military  Hospitals,  who  spent  m;iiiy  years  at  the  Cape,  and  who  was  peculiarly 
fitted,  both  by  his  situalioii  .oid  talents,  to  obtain  the  most  correct  infoniiation  nspcclinn  thai  important  colony.  We  trust  tiiat  in  many 
other  parts  of  our  work  we  shall  have  occasion  to  acknowledge  assistance  from  the  same  quarter  :  andintlicmean  time  we  look  forward 
with  much  impatience  to  the  publication  of  that  gentleman's  Travels  into  the  interior  of  Africa, 
gi^■c  to  the  world.    K  d. 


which  we  hope  he  will  soon  be  induced  to 
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Capillary  Attiiaction,  from  ca/iiltus,  "  a  hair,"  is 
properly  that  lorrc  by  which  water,  or  any  other  fluid, 
is  raised  aljove  its  level  in  glass  tubes,  whose  diaincter 
does  not  exceed  that  of  a  hair.  It  is  now  employed  in  a 
more  gcficral  sense,  to  denote  tliut  force  with  which  so- 
lids act  upon  fluids,  cither  in  raising  them  above,  or  de- 
pressing tlicni  below,  their  natural  level,  wiien  the  solifl 
is  simply  iiuuiersed  in  the  fluid,  or  wlien  the  fluid  is  in- 
cluded in  a  tube,  or  between  two  plates  formed  from  the 
solid.  In  attempting  to  give  as  complete  a  view  of  this 
intcrcstuig  portion  of  physics  as  the  limits  of  our  work 
will  permit,  we  shall  direct  our  readers  attention  to  the 
different  phenomena  of  capillary  attraction,  as  tliey  have 
been  ascertained  by  direct  experiment,  and  to  the  dif- 
ferent theories  by  which  these  phenomena  have  been  ex- 
plained. 

Phenomena  of  Cafiillary  Attraction. 

Exfi.  1.  If  water,  or  any  other  fluid,  excepting  mer- 
cury and  the  metals  in  a  fluid  state,  be  poured  into  a  clean 
vessel,  the  fluid  in  contact  with  the  sides  of  the  vessel 
will  be  raised  above  the  level  of  the  fluid  in  the  middle 
of  the  vessel,  and  the  fluid  surface  will  be  terminated  by 
an  elevated  ring  of  fluid.  See  Plate  CX.  Fig.  1,  where 
A  B  are  the  sides  of  the  vessel,  and  c,  d,  the  elevated 
fluid. 

Ex/i.  2.  If  a  solid  body  is  immersed  in  a  fluid,  the 
fluid  will  be  raised  round  the  sides  of  the  solid,  as  in 
Fig.  2,  where  S  is  the  solid,  and  c  d  the  elevated  fluids. 

These  phenomena  may  be  seen  most  distinctly,  by 
viewing  the  image  of  n  rectilineal  object,  seen  by  reflec- 
tion from  the  fluid  surface.  The  rectilineal  image  will 
indicate,  by  its  change  of  form,  the  magnitude  and  ex- 
lent  of  the  elevated  ring. 

jBx/i.  o.  If  the  fluid,  used  in  experiments  1  and  2,  is 
mercury,  or  any  metal  in  a  state  of  fusion,  the  fluid  in 
contact  with  the  sides  of  the  vessel  in  Exji.  1,  or  with  the 
sides  of  tiic  solid  body  in  iEx/j.  2,  will  be  depressed  be- 
low the  general  level,  as  is  exhibited  in  Figures  3d  and 
4th. 

Exfi.  4.  If  a  glass  tube  A,  whose  internal  diameter  or 
bore  is  less  than  lUe  10th  of  an  inch,  be  immersed  at  one 
end  into  a  fluid  in  the  vessel  MN,  the  fluid  will  rise  to  A 
to  a  considerable  height  above  the  fluid  surface.  If  ano- 
ther capillary  tube  B  of  a  greater  bore  is  immersed  in 
the  same  fluid,  the  fluid  will  also  rise  in  the  tube  above 
its  level,  but  not  to  such  a  height  as  in  the  tube  A.  By 
comparing  the  heights  of  the  fluid  in  the  two  tubes,  with 
the  diameters  of  their  bores,  it  is  found  that  tlie  heights 
are  inversely  as  the  diameters.  That  is,  if  D  be  the 
diameter  of  the  larger  tube  DB,  d  the  diameter  of  the 
smaller  tube  CA,  A  the  altitude  of  the  fluid  in  the  for- 
mer, and  o  its  altitude  in  the  latter,  we  shall  have  K:a-=- 
rf:D,  and  consequeiitly  AD=<jrf.  Hence  it  follows,  that 
the  product  formed  by  multiplying  the  diameter  of  any 
capillary  tube,  by  the  altitude  to  which  any  fluid  rises  in 
the  tube,  is  a  constant  quantity. 


The  following  arc  the  heights  to  wliich  w  atcr  has  been 
observed  to  rise  in  capillary  tubes,  reduced  to  a  tube 
whose  diameter  is  -jjijll"  of  an  inch  : 


Heifjht  of 
the  water. 

CoDHiant 

(Jiianlity, 

AXU 

Observers. 

Inches. 

2.1 
2.6 

0.021 
0.026 

Ilauyand  Tremciy.* 
Hallstrom. 

3.2r 

0.032 

Dr  Brewster. 

3.92 

0.0392 

Muschenbroek. 

4.0 
4.2 
4.28 

0.040 
0.042 
0.0428 

Average  assumed  by  Dr  Young. 

Monge. 

Weilbrecht. 

4.6 

0.046 

Deduced  from   Morvcau's   ex- 
periments. 

4.8 

0.048 

Martin. 

5.3 

0.053 

Atwood. 

The  great  discrepancy  between  these  results,  which 
amounts  to  more  than  a  half  of  the  whole  altitude,  is  a 
most  satisfactory  proof  of  the  total  insufficiency  of  the 
method  of  measurement  which  was  employed. 

E.ifi.  5.  If  the  preceding  experiment  is  tried  with 
fluids  of  different  kinds,  it  will  be  found  that  they  rise  to 
different  altitudes.  Messrs  Ilauy  and  Tremery  found, 
that  oil  of  oranges  rose  6.74  thousandths  of  a  metre,  in  a 
tube  whose  diameter  was  one  thousandth  of  a  metre, 
which  reduced  to  a  tube  ^-Jy  of  an  inch  in  diameter,  gives 
only  1.0447  inch,  or  0.010447  for  the  constant  quantity. 
Mr  Benjamin  Martin  made  a  variety  of  experiments  on 
difl'erent  fluids,  with  a  tube  -j'-y  of  an  inch  in  diameter, 
and  obtained  the  following  results. 


Common  spring  Water 

Spirit  of  Wine 

Tincture  of  Galls 

Recent  Urine 

Vinegar 

Spirit  of  Salt 

Ol.  Tart,  per  dcliq. 

Small  Beer 

Strong  Spirit  of  Nitre 

Spirit  of  Hartshorn 

Cream 

Skimmed  Milk 

Aquafortis 

Red  Wine 

\Miiie  Wine 

Ale        .         .         .         . 

Ol.  Sul.  perCampau. 

Sulphuric  Acid 

Sweet  Oil 

Oil  of  Turpentine 


Altitude  of 

Constant 

the  Fluids. 

Product 

1.2 

.048 

1.1 

.044 

1.1 

.044 

1.1 

.044 

0.95 

.038 

0.9 

.036 

0.9 

.036 

0.9 

.036 

0.85 

.034 

0.85 

.034 

0.8 

0.32 

0.8 

.032 

0.75 

.030 

0.75 

.036 

0.75 

.036 

0.75 

.030 

0.65 

.026 

0.65 

.026 

0.6 

.024 

0.55 

.022 

•  These  pfentlemen  found,  that  in  a  tube  whose  diameter  was  one  thousandth  part  of  a  metre,  water  rose  to  tlie  height  of  13.57 
4hoiisaiiaihs,  hence  tlie  product  of  the  diameter  and  height  will  be  .039371  X  13,57  X  .039371=  0.10J4. 
Vol..  V.     Part.  I  Q  H 
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AUilude  of 

Constant 

the  Fluids. 

Product. 

0.55 

.022 

0.5 

.020 

0.5. 

.020 

0.5 

.020 

0.45 

.018 

0,45 

.018 

Geneva 

Rum 

Brandy 

White  hard  Varnish 

Spirit  of  Wine 

Tincture  of  Mars 


Exfi.  6.  If  tubes  of  different  lengths  are  employed, 
the  fluid  will  never  ascend  to  the  top  of  the  tube,  how- 
ever short.  Thus  in  Plate  CX.  Fig.  5.  if  the  tube  AC  is 
broken  off  at  P,  the  fluid  will  stand  at/i  below  the  top  P, 
though  it  formerly  rose  as  high  as  A.  We  have  tried 
this  experiment  repeatedly  with  a  tube  0.36  of  an  inch 
long,  and  0.043  in  diameter,  and  have  found  that  the  fluid 
always  rises  to  the  very  top  of  the  tube. 

Ex/i.  7.  If  a  capillary  tube,  composed  of  two  cylin- 
ders of  different  bores,  be  immersed  in  a  fluid  first  with 
the  widest  part  downwards,  as  at  E,  Fig.  5.  and  after- 
wards with  the  narrowest  part  downwards,  as  at  F,  Fig. 
5.  the  fluid  will  ascend  in  both  cases  to  the  same  height. 

Exfi.  8.  When  the  widest  part  of  the  tube  is  not  ca- 
pillary, but  is  of  such  a  magnitude  that  the  fluid  will  not 
rise  spontaneously  to  the  smaller  part,  let  the  wider  part 
be  filled  by  suction,  and  the  fluid  will  stand  at  the  same 
height  in  the  smaller  part  of  the  tube,  as  it  would  have 
done  had  the  whole  tube  been  of  the  same  bore  with 
the  capillary  part. 

Exfi.  9.  If  the  tube,  when  filled  by  suction,  as  in  the 
preceding  experiment,  is  placed  in  the  receiver  of  an  air 
pump,  and  the  air  exhausted,  the  fluid  in  the  wider  part 
of  the  tube  will  not  remain  suspended  in  the  tube  as  for- 
merly, but  will  fall  down  into  the  vessel. 

Exji.  10.  If  one  tube  is  placed  within  another  so  that 
their  axes  coincide,  the  water  will  rise  in  the  space  be- 
tween the  tubes  only  to  half  the  height  that  it  would  have 
done  in  a  single  tube,  in  which  the  diameter  of  the  bore 
is  equal  to  the  interval  between  the  two  tubes. 

Eocfi.  11.  When  the  internal  diameter  of  several  ca- 
pillary tubes  are  equal,  the  fluid  will  rise  to  the  same 
height  whether  the  tubes  are  thin  or  thick. 

Exfi.  12.  Having  plunged  a  capillary  tube  into  wa- 
ter, let  the  lower  extremity  of  it  be  closed  with  the  fin- 
ger, and  when  the  tube  is  taken  out  of  the  water,  let  its 
external  surface  be  gently  wiped.  Upon  withdrawing 
the  finger,  the  water  is  seen  to  subside  in  the  tube  and 
form  a  drop  at  its  lower  base  ;  but  the  height  of  the  co- 
lumn is  always  greater  than  the  elevation  of  the  water  in 
the  tube,  in  the  common  experiment  of  plunging  it  in 
water.  It  has  also  been  observed,  that  the  increase  in 
the  elevation  of  the  water  is  more  considerable,  the 
smaller  the  diameter  of  the  drop  beneath. 

Exfi.  13.  If  a  drop  of  water  is  introduced  into  a  co- 
nical capillary  tube,  open  at  both  ends,  and  held  in  a  hori- 
zontal position,  it  will  move  towards  the  vertex  of  the 
cone. 

Exfi.  14.  When  water  is  forced  through  a  capillary 
lube,  of  such  a  bore  that  it  is  discharged  only  in  succes- 
sive drops,  it  will  flow  in  a  constant  and  accelerated 
stream  vvhen  tl\e  tube  is  electrified,  and  the  acceleration 
will  l)c  inversely  proportional  to  the  diameter  of  the  bore. 
This  fact  seems  to  be  denied  by  Carmoy.  See  Journ.  de 
P/iy/iiquf,\lv.  106. 

Ex/i.  15.  A  capillary  syphon,  which  discharges  cold 
water  only  by  drops,  will  disciiargc  water  of  a  higher 
temperature  in  a  continued  stream. 


Exfi.  1$.  Let  a  cap-tlary  tube  be  held  in  a  position 
inclined  to  the  horizon,  and  let  a  drop  of  liquid  be  let  fall 
upon  its  surface,  then  bringing  the  tube  into  a  vertical 
position  at  the  instant  when  the  drop  has  arrived  at  the 
inferior  orifice,  the  fluid  will  run  tKfcugh  the  orifice,  and 
I'ise  in  the  interior  of  the  tube. 

Exfi.  17.  If  the  preceding  experiments  with  capilla- 
ry tubes,  excepting  Exfi.  9,  be  made  in  the  exhausted 
receiver  of  an  air  pump,  the  fluids  will  rise  to  the  same 
height  as  in  the  open  air.  • 

Exfi.  18.  If  the  bore  of  a  capillary  tube  be  lined  with 
a  very  thin  coating  of  grease,  or  any  unctuous  substance, 
the  water  will  not  ascend  in  the  tube. 

Exp.  19.  By  observing  carefully  the  upper  surface  of 
the  column  of  fluid,  elevated  in  capillary  tubes,  it  will  be 
found  to  be  concave  upwards.  M.  Hauy  found,  that  in 
capillary  tubes  of  glass,  of  very  small  diameters,  the  con- 
cave surfaces  of  water  and  of  oils  differ  very  little  from 
the  form  of  a  hemisphere. 

Exfi.  20.  If  the  capillary  tube  is  taken  out  of  the  fluid 
in  which  it  is  immersed,  and  inclined  to  the  horizon  so 
that  the  included  fluid  may  obey  the  action  of  gravity. 
the  concavity  will  .appear  at  both  ends  of  the  column,  and 
suffers  no  variation  cither  in  its  shape  or  size,  whether 
the  tube  be  held  in  a  vertical,  a  horizontal,  or  an  oblique 
direction. 

Exft.  21.  When  the  column  of  water  is  thus  made 
to  move  along  the  tube,  it  seems  to  suffer  a  resistance  as 
it  approaches  to  either  end,  and  it  does  not  completely 
reach  the  extremity  of  the  tube  till  the  tube  is  almost 
inverted. 

Exfi.  22.  When  a  capillary  tube  is  immersed  in  mer- 
cury, or  in  any  metal  in  a  state  of  fusion,  the  fluid,  instead 
of  rising,  is  depressed  in  the  tube  below  the  general  level. 
See  Plate  CX.  Fig.  4.  Gellert  found  that  when  a  glass 
tube  was  immersed  in  melted  lead,  the  depression  mul- 
tiplied by  the  bore  was  0.054.  Messrs  Hauy  and  Tre- 
mery  found,  that  the  depression  of  mercury  in  a  capillary 
tube  one  thousandth  part  of  a  metre  in  diameter,  or 
0.039371  of  an  English  inch,  was  0.2887  of  an  English 
inch,  the  product  being  .01 137.  The  ultimate  product 
inferred  from  Lord  Charles  Cavendish's  experiments  is 
.015. 

Exp.  23.  If  a  drop  of  merciuy  be  introduced  into  a 
conical  capillary  tube,  held  in  a  horizontal  position,  the 
mercury  will  move  towards  the  wide  end. 

Exfi.  24.  By  observing  the  surface  of  a  colunm  of 
mercury  depressed  in  a  capillary  tube,  or  inclosed  in  a 
barometer  tube,  it  will  be  found  to  be  convex  upwards. 
Mr  Hauy  has  endeavoured  to  show,  that  this  convexity 
differs  very  little  from  the  form  of  a  hemisphere.  Dr  T. 
Young  maintains  that  this  result  is  inaccurate,  and  that 
the  angle  formed  by  the  surface  of  the  mercury  with  the 
side  of  the  tube  is  140°.  He  obtained  this  result,  by  ob- 
serving in  what  position  the  light  reflected  from  the  mer- 
curial suriacc  began  to  reach  the  eye,  and  he  has  found  it 
correct,  from  tlie  comparison  of  a  great  variety  of  expe- 
riments of  different  kinds.  This  ingenious  philoso])hcr 
has  prosecuted  this  branch  of  capillary  attraction  with 
great  ability  and  success.  He  has  calculated  the  precise 
form  of  the  surface  of  the  mercury  in  a  variety  of  cases. 
In  order  to  confirm  these  calculations,  he  employed 
another  method,  which  consists  in  finding  the  mass  of 
the  quantity  of  fluid,  supported  l)y  the  tension  of  tlie  sur- 
face at  each  concentric  ciiclc,  and  inferring  from  this  the 
inclination  of  the  curve  to  the  horizon,  assuming  lor  the 
mean  height  the  height  of  the  external  circumference  of 
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each  portion ;  a  supposition  wliicli  almost  compensates 
for  llic  omission  of  tlic  c.uivatun-  of  its  surface.  As  a 
spcciniin  oflluse  nietliods,  \vc  shall  insert  tlic  follow injj 
Tables,  l)y  means  of  wliirh  tlie  curves  may  he  eorrectly 
delineated.  Tiny  are  suited  to  a  central  depression  of 
0.007. 

Firtt  Method  by  the  Curvature. 
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Second  Method  by  the  Tension. 
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Dr  Young  has  embodied  the  results  of  these  calcu- 
latiohs  in  the  following  formula,  which  gives  the 
central    depression    without     any     perceptible     error, 

c=  ...  „  .  -  1  which    is    nearly    half    the    versed    sine 


0.015 


rfrf+0.16 

of    a    spherical     surface,    and    then    f   = — ^  e 

—  14.5f^.  This  approximate  formula  supposes  the 
surface  to  be  spherical,  and  is  corrected  by  a  comparison 
with  the  results  of  the  calculations,  so  as  to  agree  with 
Ihem  all  without  an  error  of  one  two-thousandth  of  an 
inch  in  the  most  iml'avourable  cases.  Dr  Yoinig  has 
also  found  a  formula,  when  the  diameter  of  the  tube  is 
moderate,  for  shewing  the  difference  between  the  central 
and  marginal  depression,  which  may  be  of  the  greatest 
service  in  correcting  the  neiglit  of  the  baiipnieter,  whe- 
ther we  have  obtained  a  measure  of  the  highest  or  lowest 
point  of  the  surface 

_  5rf-f  1  OOrfs 

•^  ~l5(5d  +  lOOrfS)  +  18 
If  d  were  very  large,  it  would  require  some  farther  cor- 
rection.^ being  ultimately  too  great  by  0.0069.  As  our 
limits  will  not  pern\it  us  to  pursue  this  interesting  sub- 
ject any  farther,  we  must  rcftr  our  n  adi-rs  to  Dr  Young's 
able  paper  on  the  Cohesion  of  Fluids,  published  in  the 
Phtl.  Trans,  for  1805,  and  in  his  Lectures  on  .^'at.  Phil. 
vol.  ii.  p.  666—669. 


F.xft.  25.  When  the  mercuiy  and  tlic  capillary  lube 
are  perfectly  diy,  the  fluid  will  rise  above  the  general 
level,  like  all  other  ticjuids.  'I'his  was  ascertained  by 
Professor  Casbois  of  Metz,  who  boiled  the  mcrcui7  se- 
veral times,  in  order  to  free  it  from  all  liumidity,  and 
expel  any  foreign  particles.  Uy  drying  the  mercury  and 
the  tube  to  a  very  great  degree,  Messi  3  La  Place  and 
Lavoisier  constructed  barometers,  in  which  the  mercu- 
rial column  was  terminated  above  by  a  plane  surface,  and 
they  even  succeeded  in  rendering  the  upper  surface  of 
the  mercury  concave.  The  observations  given  under 
Kxpei'iment  24  are  referable  to  barometers  constructed 
in  the  usual  way. 

Exfi.  26.  If  two  plates  of  glass  be  placed  parallel  to 
each  other,  at  the  distance  of  about  -^  of  an  inch,  the 
water  in  wliicii  they  arc  immersed  will  rise  one  inch 
above  its  level  in  the  vessel  ;  ar.d  when  the  plates  are 
placed  at  different  distances,  the  heights  to  which  the 
water  will  rise,  will  be  reciprocally  proportional  to  the 
distances  of  the  plates. 

Exfi.  27.  If  a  capillary  tube  be  taken  of  such  a  mag- 
nitude, that  the  diameter  of  its  bore  is  equal  to  the  dis- 
tance between  the  plates  in  the  preceding  experiment, 
the  water  will  rise  in  it  to  the  same  height  as  between 
the  plates.     See  Newton's  0/itics,  p.  366. 

lix/i.  28.  If  a  fluid  is  either  elevated  or  depressed  be- 
tween two  vertical  and  parallel  planes,  the  planes  will 
t*d  to  approach  each  other. 

P.x/i.  29.  "  If  two  plane  polished  plates  of  glass, 
three  or  four  inches  broad,  and  twenty  or  twenty-five 
long,  be  laid  one  of  them  parallel  to  the  horizon,  the 
other  upon  the  first,  so  as  at  one  of  their  ends  to  touch 
one  another,  and  contain  an  angle  of  about  10  or  15 
muiutes,  and  the  same  be  first  moistened  on  their  in- 
ward sides  witii  a  clean  cloth  dipped  into  oil  of  oranges, 
or  spirit  of  turpentine,  and  a  droj)  or  two  of  the  oil  or 
spirit  be  let  fall  upon  the  lower  glass  at  the  otjier  end  ; 
so  soon  as  the  upper  glass  is  laid  down  upon  the  lower, 
so  as  to  touch  it  at  one  end  as  above,  and  to  touch  the 
drop  at  the  other  end,  making  with  the  lower  glass  an 
angle  of  about  10  or  15  minutes:  the  drop  will  begin  to 
move  towards  the  concourse  of  the  glasses,  and  will 
continue  to  move  with  an  accelerated  motion  till  it  ar- 
rives at  that  concourse  of  the  glasses.  For  the  two 
glasses  attract  the  drop,  and  make  it  run  that  way  to- 
wards which  the  attractions  incline.  And  if,  when  the 
drop  is  in  motion,  you  lift  up  that  end  of  the  glasses 
where  they  meet,  and  towards  which  the  drop  moves, 
the  drop  will  ascend  between  the  glasses,  and  therefore 
is  attracted.  And  as  you  lift  up  the  glasses  more  and 
more,  the  drop  will  ascend  slower  and  slower,  and  at 
length  rest,  being  then  carried  downwards  by  its  weight 
as  much  as  upwards  by  the  attraction.  And  by  this 
means  you  may  know  tlie  force  by  which  the  drop  is  at- 
tracted at  all  distances  from  the  concourse  of  tlie  glasses. 
Now,  by  some  experiments  of  this  kind,  (made  by  Mr 
Hauksbee.)  it  has  been  found  tiiat  tic  attraction  is  almost 
reciprocally  in  a  duplicate  proportion  of  the  distance  of 
the  middle  of  the  drop  from  the  concourse  of  the  glasses, 
viz.  reciprocally  in  a  simple  proportion,  by  reason  of 
the  spreading  oi"  the  drop,  and  its  touching  each  glass 
in  a  larger  surface  ;  and  again  reciprocally  in  a  simple 
proportion,  by  reason  of  t)ie  attraction  growing  stronger 
within  the  same  quantity  of  attracting  surface.  The  at- 
traction therefore  within  the  same  quantity  of  attracting 
surface  is  reciprocally  as  the  distance  between  the  glass- 
es. And  therefore,  where  the  distance  is  exceeding^ 
Q  q  2 
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small,  the  attraction  must  be  exceeding  great."  New- 
tons's  0/itics,  p.   36". 

£x/!.  30.  If  the  plates  in  £xfi.  26.  are  inclined  to 
each  other  at  a  small  angle,  and  are  immersed  in  water 
with  the  line  of  their  intersection  vertical,  the  water 
will  ascend  between  them,  and  will  form  a  beautiful 
curve.  This  experiment  is  represented  in  Plate  CX. 
Fig.  6.  By  measuring  the  ordinate^  and  abscissae  of  the 
curve  a  b,  Mr  Hauksbee  found  it  to  be  the  common 
Apollonian  hyperbola.  This  indeed  follows  from  Exfi. 
26,  from  which  it  appears  that  the  altitudes  are  i-ecipro- 
cally  as  the  distances  of  the  plates.  The  heights  of  the 
fluid  being  the  ordinates  of  the  curve,  and  the  distances 
of  the  plates  being  as  the  abscissae,  the  ordinates  are  in- 
versely proportional  to  their  respective  abscissae,  which 
is  the  property  of  the  common  hyperbola. 

The  preceding  experiments,  though  numerous  and 
varied,  are  obviously  insufficient  to  form  a  proper  basis 
for  a  pliilosopliicai  theory.  The  enormous  discrepancy 
among  some  of  the  results,  as  obtained  by  different  phi- 
losophers, is  completely  bewildering;  and,  if  we  did 
not  know  that  they  were  all  made  in  the  eighteenth  cen- 
tury, we  should  have  imagined  thai  they  were  obtained 
in  the  dullest  age  of  experimental  philosophy.  The 
height  to  which  water  ascends  in  a  capillary  tube,  the 
diameter  of  whose  bore  is  .5^  of  an  inch,  has  been  stated 
in  the  latest  elementary  works  upon  natural  philosophy, 
at  5  inches  and  3-tenths,  according  to  the  experiments 
of  Mr  Atwood;  while,  according  to  the  more  recent 
experiments  of  Messrs  Hauy  and  Tremery,  made  at 
the  deshe  and  under  the  eye  of  La  Place,  the  water 
rises  only  to  the  height  of  2  inches  and  1 -tenth.  The 
difference  between  these  quantities  amounts  nearly  to 
two-thirda  of  the  whole  ;  and  what  is  still  more  perplex- 
ing, we  are  unacquainted  with  the  particular  manner 
m  which  the  experiments  were  made, '  so  that  we  are 
unable  to  discover  any  ground  of  preference,  from 
the  varidbs  precautions  which  were  probably  taken  by 
the  different  observers  to  ensure  accuracy,  and  to  avoid 
error. 

Under  these  circumstances,  the  writer  of  this  article 
resolved  to  repeat  the  experiments  himself ;  and  he  was 
particularly  anxious  to  bring  his  apparatus  into  such  a 
state,  that  he  could  always  obtain  the  same  result  by  re- 
peated trials.  After  much  trouble,  he  succeeded  mthis 
attempt  to  such  a  degree,  that  the  water  uniformlv  stood 
at  the  same  height  in  the  tube  ;  and  the  same  degree  of 
accuracy  was  obtained  for  the  other  fluids,  which  were 
submitted  to  examination.  To  enal)le  the  reader  to  form 
a  proper  estimate  of  the  degree  of  confidence  which  these 
results  should  inspire,  we  shall  describe  the  precautions 
which  were  found  necessary  in  tlie  course  of  the  experi- 
ments. 

Having  obtained  a  glass  tube  7.9  inches  long,  and  of 
a  uniform  circular  bore,  we  took  a  wire  of  a  less  dia- 
meter than  the  bore  of  the  tube,  and  formed  a  small 
hook  at  one  of  its  ends.  'I'liis  liook  was  fastened  to 
the  middle  of  a  worsted  thread,  of  such  a  size,  as  when 
doubled,  to  fill  tlie  bore  of  the  tube.  The  wire  was  then 
passed  through  the  tube,  and  the  worsted  thread  drawn 
alter  It;  and  when  the  whole  was  plunge*!  in  an  alkaline 
solution,  the  worsted  thread  was  fixed  at  one  end,  and 
the  lube  was  drawn  backward-,  and  forwards,  till  it  was 
complel..ly  deprived,  by  its  friction  on  the  thread,  of  any 
greus^e  or  foreign  matter  which  might  have  adhered  to 
It.  The  tube  and  thread  were  then  taken  to  clean  water, 
and  the  same  operation  was  repealed. 


When  the  tube  was  thus  perfectly  cleaned,  it  was 
fixed  vertically,  by  means  of  a  level,  Plate  CX.  Fig.  7. 
in  the  axis  of  a  piece  of  wood  D,  supported  by  the  arm 
A  D,  fixed  upon  a  stand  A  B  ;  and  it  was  also  furnished 
with  an  index  m  n,  which  was  moveable  to  and  from  the 
extremity  b.  On  the  arm  C  E,  moveable  in  a  vertical 
direction  by  the  nut  C,  was  placed  a  glass  vessel  F, 
containing  the  fluid,  and  nearly  filled  with  it.  The  nut 
C,  was  then  turned  till  the  extremity  b  of  the  tube 
touched  the  surface  of  the  fluid,  which  was  indicated 
by  the  sudden  rise  of  the  liquor  round  its  sides.  The 
fluid  then  rose  in  the  tube  till  it  remained  stationary, 
and  the  index  m  n  was  moved  till  its  extremity  n  pointed 
out  the  exact  position  of  the  upper  surface  of  the  fluid. 
In  this  situation,  the  distance  n  b  was  a  measure  of  the 
ascent  of  the  liquid  above  its  level  in  the  vessel  E.  In 
order  to  ascertain,  however,  whether  the  fluid  was  sta- 
tionary in  consequence  of  any  obstruction  in  the  tube,  or 
of  an  equilibrium  of  the  attracting  forces,  the  vessel  with 
the  fluid  was  raised  a  little  higher  than  its  former  posi- 
tion, by  means  of  the  nut  C,  and  then  depressed  below 
it.  If  the  fluid  now  rose  to  0,  a  little  above  n,  and  after- 
wards sunk  to  /j,  a  little  below  it,  so  as  always  to  rise 
and  fall  with  facility  and  uniformity  along  with  the  sur- 
face of  the  fluid  in  the  vessel,  it  was  obvious  that  it  suf- 
fered no  obstruction  in  the  tube,  and  that  n  b  was  the 
accurate  measure  of  its  height.  By  separating  the  ex- 
tremity b  of  the  tube  from  the  surface  of  the  fluid,  the 
fluid  always  rises  above  n ;  but  upon  again  bringing  them 
into  contact,  the  fluid  resumes  its  position  at  72.  If  there 
should  be  any  portion  of  fluid  at  the  end  b  of  the  tube, 
when  it  is  again  brought  in  contact  with  the  fluid  surface, 
the  water  w  ould  rise  around  it  before  it  had  reached  the 
general  level,  and  therefore  the  height  of  the  fluid,  ob- 
tained by  measuring  from  the  end  of  the  tube,  would  be 
too  small.  In  order  to  avoid  this  source  of  error,  the 
index  should  have  a  projecting  arm  m  r,  Plate  CX. 
Fig,  7.  No.  2.  carrying  a  screw  st,  whose  sharp  point  t 
can  be  easily  brought  on  a  level  with  the  end  b  of  the 
tube.  When  the  extremity  t,  therefore,  which  can  al- 
ways be  kept  dry,  comes  in  contact  with  the  fluid  sur- 
face P  Q,  the  extremity  b  must  also  be  exactly  in  the 
same  level,  even  though  the  fluid  had  already  risen 
around  it.  The  tube  was  then  cleaned,  as  formerly,  for 
a  subsequent  observation.  The  results  which  were  thus 
obtained  for  a  great  variety  of  fluids,  and  with  a  tube 
0.0561  of  an  inch  in  diameter,  are  given  in  the  follow- 
ing Table. 

Altitude  of  Constant 

the  flnid.  product, 

Indies.  A  X  U 
0.587  0.0327. 

0.537  0.0301 

0.442  0.0248 

-  0,427  0.0240 
0.420  0.0236 

-  0.413  0.9232 
0.40.i  0.0227 

■  0.404  0.0226 

0.395  0.0222 

-  0.392  0.0220 
0.387  0.0217 
0.3'87  0.0215 
0.377  0.0212 

-  0.373  0.0209 
0.366  0.0305 

-  0.361  0.0203 


5. 


10 


Water 

Very  hot  Water 
Muriatic  acid 
Oil  of  boxwood 
Oil  of  caasia 
Nitrous  acid 
Oil  of  rapesecd 
Castor  oil 
Nitric  acid 
Oil  of  spermaceti     - 
Oil  of  almonds 
Oil  of  olives     - 
Balsam  of  Peru 
Muriate  of  antimony 
Oil  of  Rhodium 
Oil  of  Pimenlo 
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AUitiiile  oi'  Constant 

the   lliiid.  procliir.t, 

Indies.  A  X  D 

.      0.357  0.0200 

0.357  0.0200 

-     0.355  0.0199 

0.354  0.0199 


Cajcput  oil 
Balsiiiii  of  Capivi 
Oil  of  penny  royal 

20     Oil  of  tl  yiiic 

Oil  of  brick,  (lislillccl  from 

spcrniacxti  oil  -         -     0.354  0.0199 

Oil  of  caraway  seeds           -         0.353  0.0198 

Oilofrhuc              -  -          -     0.353  0.0198 

Oil  of  spcanninl          -          -         0.351  0.0197 

25     Balsam  of  siilpluir  -          -     0.349  0.0196 

Oil  of  sweet  fennel  seeds     -         0.347  0,0195 

Oil  of  hyssop          -  -         -     0.347  0.0195 

Oil  of  rosemary            -          -          0.344  0.0193 

Oil  of  bergamot  -         -     0.343  0.0192 

30     Oil  of  amber              -              -         0,343  0.0192 

Oil  of  anise  seeds  -         -     0.342  0.0192 

Oil  of  Barbadoes  tar           -         0.341  0.0191 

Laudanum          -  -         -     0.340  0.0191 

Oil  of  cloves                 -          -           0.334  0.0187 

.15     Oil  of  turpentine  -         -     0.333  0.0187 

Oil  of  lemon               -         -          0.333  0.0187 

Oil  of  lavender      -  -         -     0.328  0.0184 

Oil  of  camomyle       -         -         0.327  0.0184 

Oil  of  peppermint  -         -     0.327  0.0184 

40     Oil  of  sassafras            -          -         0.327  0.0184 

Highland  whisky  -         -     0.32^  0.0184 

Brandy               -            -          -         0.32^  0.0183 

Oil  of  wormwood  -          -     0.326  0.0183 

Oil  of  dill  seed             -          -         0.324  0.0182 

45     Oil  of  ambergrease  -         -     0.323  0.0181 

Genuine  oil  of  juniper         -         0.321  0.0180 

Oil  of  nutmeg       -  -         -     0.320  0.0180 

Alcohol*              -          -          -          0.317  0.0178 

Oil  of  Savinc         -  -         -     0.310  0.0174 

50     jEther              -               -          -          0.285  0.0160 

Oil  of  wine              -  -         -     0.273  0.0153 

Sulphuric  acid       -  -          .     0.200  0.0112 

The  method  of  measuring  capillary  attraction,  by  as- 
certaining tiie  altitudes  to  which  different  fluids  will  rise  , 
in  a  glass  tube,  is  not  only  liable  to  numerous  objec- 
tions, and  to  much  uncertainty  in  the  results,  but  is  ap- 
plicable only  to  the  single  substance  of  glass.  We  are 
thus  left  completely  in  tl.c  dark  respecting  the  action 
which  all  the  other  solids  exert  upon  fluid  substances. 

In  Older  to  remedy  this  defect,  an  instrument  of  very 
general  application  was  some  time  ago  proposed  by  Dr 
Brewster,  the  object  of  wl-.ich  was  to  measure,  upon  an 
optical  principle,  the  diameter  of  tl-.e  elevated  circle  of 
fluid,  which  any  solid  i"aises  above  t'le  general  level. 
Tims,  in  Plate  CX.  Fig.  8.  let  MNOP  be  the  plan  of  a 
vessel  filled  with  any  fluiti,  A  tnc  section  of  a  solid  cy- 
linder of  any  substance  immersed  in  the  fluid  and  at 
right  angles  to  its  surface,  and  BC  the  diameter  of  the 
circle  of  fluid,  wuich  is  elevated  by  the  action  of  tjie 
solid  A.  Tiiis  elevated  fluid  is  not  terminated  abruptly 
by  the  circle  BC,  but  there  is  obviously  a  certain  dis- 
tance from  A,  wnerc  the  ordinate  of  the  curve  becomes 
a  perceptible  quar.tity,  eit:ier  when  examined  by  liie 
eye  r  r  by  a  micnjscope.  The  apparent  boundary  of  the 
circle  at  li  is  ditcrniined  by  observing  die  image  of  two 
delicate  parallel  fibres  fixed  in  a  ficme  iit  D,  as  seen  by 
reflection  from  tue  surfri.ct  of  t!ie  fluid  at  B,  to  an  eye 


at  I",  assisted  by  a  powerful  microscope,  adjusted  to  a 
distance  equal  to  EB  -f-  BD.  When  this  image  is  seen 
by  reflection  from  any  part  of  the  fluid  surface  without 
the  circle  BC,  it  will  suffer  no  change  of  form  ;  but 
when  it  is  seen  by  reflection  from  any  portion  of  the 
elevated  fluid,  the  fibres  will  appear  distorted,  and  they 
will  therefore  indicate,  by  their  return  to  a  rectilineal 
form,  the  a|)parent  termination  of  the  circle  BD.  The 
same  observation  is  made  at  D,  on  the  other  side  of  A ; 
and  a  measure  is  thus  obtauied  of  the  circle  BC,  by 
means  of  the  micrometer  screw,  by  which  the  micro- 
scope  at  li,  and  the  frame  at  D,  aie  moved  along  the 
sides  of  the  vessel.  By  this  instrument,  which  has  been 
constructed  and  tried  with  sui^ess,  we  can  employ  solids 
of  all  kinds,  and  ascertain  their  action  upon  fluids,  un- 
der circumstances  wliich  could  not  be  obtained  with  ca- 
pillary tubes.  This  method  has  another  great  advan- 
tage, as  it  is  extremely  easy  to  remove  from  the  out- 
sides  of  the  solids  all  that  grease  and  foreign  matter 
which  it  is  so  difficult  to  remove  in  tubes  of  glass.  In 
another  part  of  our  work,  we  hope  to  be  able  to  give  a 
complete  drawing  of  this  instrument,  and  a  table  of  re- 
sults for  various  bodies.  See  Dr  Brewster's  TreaiUe 
on  A'ew  P/iiloso/i/iical  Inlarumenis,  for  variuut  fiurfioset 
in  the  Aria  and  Sciences,  Book  vi.  Edin.  1812. 

Theory  of  Caldllary  Attraction. 

Dr  Hooke,  who  was  one  of  the  earliest  writers  on  ca- 
pillary attraction,  ascribed  the  ascent  of  fluids,  in  capil- 
lary tidies,  to  the  unequal  pressure  of  the  atmosphere, 
arising  from  a  diminution  of  the  pressure  of  the  air  in 
consequence  of  its  friction  in  the  tube.  This  opinion  was 
maintained  till  the  experiment  was  tried  in  the  receiver 
of  an  air-pmnp,  and  when  the  fluid  was  found  to  rise  as 
high  in  vacuo  as  in  the  open  air,  a  new  cause  was  sought 
for  the  phenomenon.  Sir  Isaac  Newton  and  Mr  Hauks- 
bce  were  of  opijiion,  that  the  attraction  of  the  tube  was 
insensible  at  sensible  distances.  Dr  Jurin  ascribed  tlie 
suspension  of  the  fluid  to  the  attraction  of  t-he  ring  of 
glass  to  which  the  upper  surface  of  the  water  is  contigu- 
ous, and  adheres.  Dr  Hamilton  and  Dr  Matthew  Young 
maintained  that  the  fluid  was  elevated  by  the  lower  ring 
of  glass  contiguous  to  the  bottom  of  the  tube,  and  tliat 
this  ring  raises  tlic  portions  of  fluid  immediately  below 
it,  and  then  the  other  portions  in  succession,  till  the  co- 
lumn thus  elevated  was  in  equilibrium  with  the  attraction 
of  the  ring. 

Clairaut  had  the  honour  of  being  the  first  mathema- 
tician who  gave  any  thing  like  a  theory  of  capillary  at- 
traction. After  pointing  out  the  insufficiency  of  prece- 
ding theories,  he  enters  into  an  analfsisof  all  the  forces 
by  which  the  fluid  is  suspended  in  the  tube,  of  which 
we  shall  endeavour  to  give  our  readers  a  brief  account. 
Let  ABCDEFOH  (Piute  CX.  Fig.  9.)  be  the  section  of 
a  capillary  tube,  MNP  the  surface  of  the  water  in  tlie 
vessel,  1 2  the  height  of  its  ascent,  VIZ  the  concave  sur-. 
face  of  the  fluid  column,  and  IKLM  an  indefinitely 
small  column  of  fluid  reaching  to  ine  surface  at  M. 
Now  tiie  column  ML  is  solicited  by  tlie  force  of  gra- 
vity which  acts  through  the  whole  extent  of  the  column, 
and  by  the  reciprocal  attraction  of  the  molcculse,  which, 
though  they  act  the  same  in  all  tlie  points  of  the  column, 
only  exhibit  their  effects  towards  the  extremity  M.  If 
any  particle  e  is  taken  at  a  less  distance  from  the  surface 


DrToung  found  the  height  of  ascent  of  water  and  diluted  spirit  of  wine  to  be  as  100  to  64. 
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than  the  distance  at  which  the  attraction  of  the  liquid 
generally  terminates,  and  if  m  n  is  a  plane  parallel  to  ?.IN, 
and  at  the  same  distance  from  the  particle  e,  then  this 
particle  will  be  equally  attracted  by  the  water  between 
the  planes  MN,  m?j.  The  water,  however,  below  mn, 
will  attract  the  particle  downwards,  and  this  effect  will 
take  place  as  far  as  the  distance  where  the  attraction 
ceases. 

The  column  IK,  on  the  other  hand,  which  is  in  a  state 
of  equilibrium  with  ML,  is  acted  upon  by  the  force  of 
gravity  through  the  whole  extent  of  the  column,  also  by 
other  forces  at  the  upper  and  lower  extremities  of  the 
tube.  The  forces  exerted  at  the  upper  part  of  the  co- 
lumn, are  the  attraction  o{  the  tube  upon  the  particles 
of  water,  and  the  reciprocal  attraction  of  these  particles; 
but  as  every  particle  is  as  much  drawn  upwards  as  down- 
wards by  the  first  of  these  forces,  the  consideration  of  it 
may  be  dropped.  In  order  to  estimate  the  other  force, 
let  a  horizontal  plane  VX  touch  the  concavity  at  I,  a  par- 
ticle Pi  situated  infinitely  near  to  I,  is  attracted  by  all 
the  particles  above  VX,  and  by  all  below  it  whose  sphere 
of  activity  comprehends  that  particle;  and  as  the  parti- 
cles above  fi  are  fewer  than  those  below  it,  the  result  of 
these  forces  must  be  a  force  actinp;  downwards. 

In  order  to  estimate  the  value  of  the  forces  which  act 
at  the  lower  end  O  of  the  tube,  let  us  suppose  that  the 
tube  has  a  prolongation  to  the  bottom  of  the  vessel,  form- 
ed of  matter  of  the  same  density  as  the  water.  Let  a 
particle  R  be  situated  a  little  above  the  extremity  of  the 
tube,  and  another  Q  as  much  below  that  extremity,  they 
will  be  equally  acted  upon  by  the  water  above  that  place, 
and  by  the  water  between  the  fictitious  prolongation  of 
the  tube,  and  therefore  these  forces  will  destroy  one  an- 
other. By  applying  to  the  case  of  the  particle  R  the 
same  reasoning  that  was  used  for  the  particle  e,  it  will 
appear,  that  the  result  of  its  attraction  by  the  tube  is  an 
attraction  upwards.  The  particle  R  is  likewise  attracted 
downwards  by  the  supposed  prolongation  of  the  tube,  and 
the  difference  between  these  is  the  real  effect.  The  other 
particle  Q.  is  also  drawn  upwards  by  the  tube  with  tlie 
same  force  as  R,  since,  by  the  hypothesis,  it  is  as  far  dis- 
tant from  the  points  D,  G,  as  the  particle  R  is  from  the 
points  d,  ff,  where,  with  respect  to  it,  the  real  attraction 
of  the  tube  commences.  The  particle  Q  is  attracted 
also  downwards,  by  the  supposed  prolongation  of  the 
tube,  and  the  dilfcrence  of  these  actions  is  the  real  eft'ect. 
Hence  the  double  of  this  force  is  the  sum  of  all  the  forces 
that  act  at  the  lower  part  of  the  tube.  These  forces,  when 
combined  with  those  exerted  at  the  top  of  the  tube,  and 
with  the  force  of  gravity,  give  the  total  expression, 
which  siiould  be  combined  with  that  of  the  forces  with 
which  the  column  ML  is  actuated. 

Clairaut  then  oljserves,  that  there  is  an  infinitude  of 
possible  laws  of  attraction,  which  will  give  a  sensible 
quantity  for  the  elevation  of  the  fluid  above  the  level  MN 
when  the  diameter  of  the  tube  is  very  small,  and  a  quan- 
tity next  to  nothing  when  the  diameter  is  considerable ; 
and  he  remarks,  that  we  may  select  tlie  law  which  gives 
the  inverse  ratio  between  the  diameter  of  the  tube  and 
llie  height  of  the  liquid,  conformable  to  Exfi.  4. 

It  follows  from  llic  expression  obtained  by  Clairaut, 
that  if  any  solid,  AB,  (Plate  CX.  Fig.  10.)' possesses 
half  the  attracting  power  of  the  fluid  CD,  the  surface  of 
the  fluid  will  remain  horizontal ;  for  the  attraction  being 
represented  by  DA,  DE,  and  DC;— DA  and  DE  may- 
be combined  into  DB,  ajid  DB  and  DC  into  DE,  which 
is  verticaJ.     The   water  will,  therefore,  not  be  raised, 


since  the  surface  of  a  fluid  at  rest  must  be  perpendlcn- 
lar  to  the  resulting  direction  of  all  the  forces  which  act 
upon  it. 

When  the  attracting  power  of  the  solid  is  more  tharr 
half  as  great,  the  resultant  of  the  forces  will  be  GF  in 
Fig.  1  1,  and  therefore  the  fluid  must  rise  towards  the 
solid,  in  order  to  be  perpendicular  to  GF.  When  the 
attractive  power  of  the  solid  is  less  than  that  of  the  fluid, 
the  resultant  will  be  HF  in  Fig.  1 1 :  and  therefore,  as  in 
the  case  of  mercury,  the  surface  must  be  depressed,  in 
order  to  be  perpendicular  to  the  force. 

The  subject  of  capillary  attraction  was  next  taken  up 
by  Scgner  in  1751,  who  referred  all  the  phenomena  to 
the  attraction  of  the  superficial  particles  of  the  fluids. 
He  deduces  this  principle  from  the  doctrine  of  attraction. 
He  supposes  the  attraction  of  the  tube  to  be  insensible 
at  sensible  distances ;  and  he  has  shewn  that  the  curvature 
of  each  part  of  the  surface  of  a  fluid  is  proportional  to 
its  distance  from  the  general  level ;  and  without  much 
error,  he  has  obtained  from  experiments  the  magnitude 
of  this  curvature  at  a  given  height,  both  for  water  and 
mercury. 

M.  Monge  has  followed  Segnerin  ascribing  the  capil- 
lary phenomena  to  the  cohesive  attraction  of  the  superfi- 
cial particles  of  the  fluids  ;  and  he  maintains  that  the 
surfaces  must  be  formed  into  curves  of  the  nature  of 
lintearis,  resulting  from  the  uniform  tension  of  a  surface 
resisting  the  pressure  of  a  fluid,  which  is  either  uniform, 
or  varies  acc^-ding  to  a  given  law. 

In  a  very  ingenious  paper  on  the  cohesion  of  fluids, 
which  was  read  by  Dr  Young  in  the  Royal  Society  in 
1805,  that  able  mathematician  has  given  a  new  theory 
of  capillary  attraction.  He  has  reduced  all  the  pheno- 
mena of  cohesion  to  the  joint  operation  of  a  cohesive  and 
a  repulsive  force,  which  balance  each  other  in  the  inter- 
nal parts  of  a  fluid,  where  the  particles  are  brought  so 
near  that  the  repulsion  is  exactly  equal  to  the  cohesive 
force  by  which  they  are  attracted;  and  he  assumes  only, 
that  the  repulsion  is  more  increased  than  the  cohesion, 
by  the  mutual  approach  of  the  particles.  By  this  means 
Dr  Young  has  connected  together  a  variety  of  facts  which 
had  hitherto  been  unexplained  ;  and  we  regret  that  our 
limits  will  not  permit  us  to  give  a  more  detailed  account 
of  his  ingenious  bpccnlations. 

More  than  a  year  after  the  publication  of  Dr  Young's 
paper,  M.  La  Place  published  a  supplement  to  the  Me- 
canUjue  Celeste,  upon  capillary  attraction,  wlierc  he  has 
proposed  a  theory,  which  has  led  liim  to  several  conclu- 
sions that  Dr  Young  had  already  obtained  by  a  more  sim- 
ple route.  It  is  a  very  singular  circumstance,  that  La 
Place  should  take  no  notice  whatever  of  Dr  Young's  la- 
bours, as  the  volume  of  the  Transactions  which  contained 
them,  and  several  periodical  works  in  which  they  were 
noticed,  must  naturally  have  found  their  way  to  Paris. 
La  Place  supposes,  from  Exji.  1 1.  and  18.  that  capillary 
action,  like  the  refractive  force,  and  the  chemical  affini- 
ties, is  only  sensible  at  inipcrceptible  distances ;  that  a 
narrow  ring  of  glass,  immediately  above  the  surface  of 
the  fluid,  exerts  its  force  on  the  water ;  and  that  this 
force,  combined  with  the  weight  of  the  water,  and  the 
cohesion  of  its  particles,  produces  t!ie  concave  surface 
or  meniscus  of  fluid  with  wliich  the  column  is  always 
terminated.  He  supposes  this  meniscus  to  be  sustained 
by  the  action  of  the  glass,  while  it  exerts  its  own  attrac- 
tion on  the  fluid  ])articks  immediately  below  it,  by  means 
of  which  their  gravity  is  diminished,  and  the  water  con- 
sequently rises  in  the  lube;  and  h^ has  dctcrnained  the 
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fiiinn  ol'tlic  liicuibcus  to  bu  lliul  of  a  liumisplicro,  and  its 
Bltrattion  to  be  cc|iiul  to  tliat  of  a  S|)licrulc  of  wuiii'  of  llic 
tame  diameter.     Hence  the  ulti-action  of  tlie  iiieniscus 
will  be  inversely  as  its  dianietei-,  or  the  diamitcr  of  lh<' 
tube,  that  is,  as  the  weijjlu  of  the  elevated  eolumn,  and 
therefore  the  heights  of  ascent  must  be  inversely  as  tiie 
<lianicter  of  llie  lube.     "  Since  it  has  hitherto  been  usual 
witli  natural  philosophers,"  says  La  Place,  "  to  consider 
the  concavity  and  convexity  of  the  surfaces  of  lluids  in 
capillary  spaces,  as  a  aecundartj  I'^'cf/ of  capillary  attrac- 
tion oftly,  and  not  as  the  principal  cause  of  plienomena  ol 
this  kind,  they  have  not  attached  much  importance  to  the 
determination  of  the  curvature  of  these  surfaces.     But 
the  theory  which  has  been  here  advanced,  having  shewn 
that  all  these  plienomena  depend  principally  on  the  cur- 
vature, it  becomes  of  consequence  to  examine  it."     In 
opposition  to  the  liiujh  authority  of  La  Place,  we  ai^rce 
with  Professor  Playfair    in  thinkint^,  "  lliat  the  principal 
and  primary  cause  is  that  attraction,  which  sustains  the 
meniscus,  and  enables  it  to  act  on  the  water  below  with- 
out being  drawn  out  of  its  place.    It  is  not  the  concavity 
of  its%urfacc  that  makes  the  water  in  the  tube  press  less 
in  the  bottom  than  if  its  siu'facc  were  plain ;  but  it  is  the 
attraction  of  the  glass  that  produces,  in  a  manner  equally 
direct,   both  the  concavity  and  the  diminution  of  pres- 
sure."    The  fact  mentioned  in  Ex/i.  12,  has  been  as- 
cribed by  La  Place  to  the  action  of  the   drop   upon  the 
coltnim,  in   consequence   of  its   convexity ;     while    Mr 
Playfair  supposes  the  additional  elevation  to  be  occasion- 
ed by  the  action  of  the  bottom  and  outside  of  the  tube 
upon  the  drop,  by  which  the  colunui  of  water  is   lifted 
up  to  a  higher   level.     We   arc   disposctl,   iiowever,  to 
think,  that  tlie  column  of  water,  after  being  raised  above 
its  ordinary  hciglit  in  the  tube,  as  in  Exfi.  12,  is  pre- 
vented from  obeying  the  foixe  of  gravity   by  the  force 
with  which  the  drop  below  adheres  to  the  bottom  of  the 
tube,  and  the   force  by  which  it  resists  any  cuange  of 
form ;  for  the  descent  of  the  column  to  its  usual  height 
could  only  take  place,  either   by  detaching  the  drop  al- 
together from  the  tube,  or  by  giving  it  a  more  splierical, 
or  a  more  elongated  form.     If  the  other  explaiiations 
were  true,-  then  the  colunm  might  be   raised  above   its 
usual  height  in  the  tube,  by  placing  a  drop  of  water  on 
the  outside,  and  allowing   it  to  descend  to  the  bottom  of 
the  tube,  where   it   would  exert  its   force,  according  to 
La  Place,  or  be  acted  upon  by  the  tube,  according  to 
Mr  Playfair,  which  is  not  the  case.     For  lurther  infor- 
mation on  this  subject,  see  Ilooke's  Micog-ra/i/ua.  Jurin, 
P/iil.    Trans.   No.  355,  and  No.  363.     II '.mitton's  Lec- 
tures, Vi.  p.  47.     Hauksbee,  P/iil.  Trans.   1706,  p.  223; 
1709,  p.  258;    1711, p.  395;  1712, p.  413;  1712,  p.  539; 
1713,  p.  151.     Taylor,  f/j;/    Trans.  1712,  p.  538;    1721, 
p.  209.     Bullfinger,  Com. /"c/ro/^ii.  233;  iii.  281.   Mus- 
chvnbvocV.  dc  tubis  vilrris,  Diss.  P/iiis.  271.  VVeitbrccht, 
Com.   Petrofi.  viii.  261;  ix.  275.     Gellert,   /</.  xii.  293, 
302.     Seyner,  Com.  Gotling,  1751,  i.  p.  301 ;  La  Londe 
»ar  la  cause  de  I'eltvalion  des  litjueurs,  12  Paris,  1770.. 
Morveuu  Rozier,   Journ.  i.   172,  460.     Dutour,  Rozief 
/ourn.  xi.    127;  xiii.  Sup.  357;  xiv.   216;  xv.  46,  23*4; 
xv>.  85;  xix.  137,  287.     Milan  Journ.  Phya.  liv.    128; 
and  Re/urlory  of  ./Irts,   xvi.   427.     Von   Amim  in   Gil- 
bert's Journal,  iv.  376.     Hallstrom,  Id.  xiv.  425.  Clai- 
raut    Theorie  de  la  Figure  de  la  Terre  tirees  des  f>rincifics 
de  r Hydrustatif/uc.  §  .V^.     Dr  T.  Younv;-  o.i  7>c  Ci.heaion 
of  Fluids,  Phil.  Thins.  1805,  and  in  his  Aaf.  Phil.  ii.  p. 
^49.    La  Place's  Mecaniijue  Celeste.  Sup.  au  Diziemc 


l.iv.     Playlair'b    Oullinea  of  A'at.   Phil.    vol.   i.   p.    17' 
184.     See  also  AniiKsioK  and  lIvuitonvs'AMiCtt.     (fi, 

CAPITANA'IA.     See  Nailks. 

CAPITOL.     See  Rome. 

C.\P()  D'IsluiA,  the  JEgida  and  the  JuHlino/toli*  ol 
the  anctients,  is  a  »ea-poit  town  of  Istria,  situated  upon 
an  oval  island,  which  is  connected  with  the  continent  by 
means  of  a  causeway  half  a  mile  long.  This  town  is  one 
of  the  largest  places  in  that  pait  of  Istria  which  former- 
ly belonged  to  the  Venetians.  It  is  about  two  miles  in 
circumference;  is  the  see  of  a  bishop  sufl'ragan  of  the 
archbishop  ol  Udina,  and  exclusive  of  the  cathedral  which 
was  built  in  tlie  I8tli  century;  it  has  forty  churches  or 
chapels,  and  tiihty  convents;  two  hospitals,  and  a  pawn- 
bank,  where  money  is  advanced  on  pledges.  The  prin- 
cipal articles  of  its  commerce  are  derived  from  its  salt- 
pits  and  vinevards.  Hy  means  of  an  aqueduct  which 
passes  under  the  salt-works,  the  town  is  well  provided 
with  spring  water.  The  air  is  here  more  salubrious 
than  in  the  other  maritime  towns  of  Istria. 

This  town  was  taken  by  assault  by  the  Venetians  in 
the  year  932,  but  it  was  retaken  by  the  Genoese  in  the 
14th  century;  and,  in  1478,  it  was  restored  to  the  re- 
public of  St  Mark.  East  Long.  13°  48'  3(/',  North 
Lat.  45°  38'  10".  See  Voyage  PUloresque  et  Historique 
de  I'Istrie  et  de  la  Dalmatie,  redigi  d'afircs  I'ltineraire 
de  L.  F.  Cassas,  /icinire,  par  Jean  Lavailee.  Paris, 
1802.     (o) 

CAPPADOCIA  was,  in  ancient  times,  a  province  of 
Lydia  in  Asia,  exteriding  from  Mount  Taurus  to  the 
Euxine  Sea;  but  was  divided  first  by  the  Persians,  and 
afterwards  by  the  Macedonians,  into  two  dynasties.  The 
northern  division,  whici,,  from  its  situation,  received  the 
appellation  of  Cafxpadoeia  ad  Ponlum,  was  soon  denomi- 
nated Pontus,  and  under  this  title  its  history  will  more 
properly  appear.  The  southern  divisioi  ,  which  we  are 
now  to  describe,  was  at  first  called  Caftpadocia  ad  Tau- 
rum,  or  Capfiadocia  Magna;  but  when  tne  oliicr  uivision 
took  the  name  of  Po'.tus,  it  claimed  to  itself  the  name  of 
Cappadocia.  This  country,  bounded  on  the  east  by  the 
Euphrates  and  Armenia  Minor;  on  the  south  by  Lycao- 
nia  and  Armenia  Major;  on  tiic  west  by  Galatia ;  and  on 
the  north  by  Pontus  ;  stretches  from  the  38th  to  the  41st 
degree  of  north  latitude.  Tl  e  name  of  this  region,  ac- 
cording to  Pliny,  was  derived  from  the  river  Cappadox  ; 
according  to  Hcrodian,  from  Cappadocus,  who  is  said  to 
have  been  the  founder  of  this  dynasty,  but  whose  exis- 
tence is  more  than  doubtful.  Besides  Mazaca,  the  me- 
tropolis of  this  kingdom,  which  was  afterwards  called 
CKsaria  by  Tibcriiis,  in  honour  of  Augustus,  Cappado- 
cia could  boast  of  the  following  cities;  Coniina,  Diocae- 
saria,  Neocaesaria,  Tyana,  Sebastia,  and  Sebastopolis. 
The  principal  rivers  which  fertilize  this  region,  are  the 
Melas,  the  Iris,  now  CasalmK,  and  the  Hylas.  The  dis- 
trict on  tne  south-t-ast,  which  lies  around  the  .Vntitaurus, 
is  mountainous  and  barren.  The  other  parts  aic  fer- 
tile, abounding  with  fruits  of  every  kind  ;  enriched  with 
mines  of  silver,  brass,  iron,  and  alum  ;  and  producing 
alabaster,  crystal,  jasper,  and  onyx.  The  horses  which 
were  reared  in  this  country  were  so  excellent,  that  they 
were  pui  chased  by  the  surrounding  nations,  and  became 
at  last  so  famous  at  Rome,  that  noue  but  the  emperor 
was  permitted  to  possess  tnem. 

From  tj-.c  feeble  light  of  ancient  Iiistoiy,  we  find  that 
this  country  was  a  province  of  L>dia  in  the  reigii  of 
Croesus.     When  that  kingdom  yielded  to  the  superior 
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destiny  of  Persia,  Cappadocia  bowed  to  the  conqueror, 
and  the  annual  tribute  of  1500  horses,  2000  mules,  and 
5000  sheep,  stamped  its  subjection  till  the  time  of  Cyrus. 
When  that  monarch  was  engaged  in  hunting,  Pharnaces, 
one  of  his  nobles,  rescued  him  from  a  lion  which  was 
ready  to  devour  him  ;  and  the  crown  of  Cappadocia,  and 
the  hand  of  Atossa,  the  sister  of  Cyrus,  marked  his  gra- 
titude, and  the  valour  of  his  deliverer.  Pharnaces  fell 
ui  a  war  with  the  Hyrcanians  ;  and  Smerdis,  his  son,  cul- 
tivating the  friendship  of  Persia,  joined  Darius  against 
the  Scythians,  and  took  Marsagetes,  the  brother  of  their 
king,  prisoner.  Anaphas,  who  succeeded  him,  equalled 
his  father  in  military  renown,  and  in  fidelity  to  the  Per- 
sians. His  name  and  kingdom  descended  to  his  son,  who 
agaui  was  succeeded  by  Datames,  the  first  of  his  race, 
who  waged  war  with  the  Persians,  and  wlio  atoned  for 
his  rashness  on  the  field  of  battle,  by  the  loss  of  his  army 
and  of  his  life.  Ariaramnes  his  son,  who  succeeded  him, 
suffered  much  from  the  superior  power  of  Persia,  yet, 
at  the  end  of  a  reign  of  50  years,  he  left  his  throne  to  his 
son  Ariarathes  I.  This  prince  wisely  courted  the  friend- 
ship of  Artaxerxes  Ochus,  and  with  him  waged  war 
against  the  Egyptians,  in  which  he  acquired  the  most 
distinguished  honours.  Induced  by  affection  to  his  bro- 
ther Holophemes,  he  resigned  to  him  a  share  of  the  go- 
vernment, and,  at  his  death,  that  prince  succeeded  to  the 
sovereign  power,  probably  upon  account  of  the  youth  of 
his  brother's  children ;  for  at  his  death,  he  set  aside  his 
own  family,  and  in  return  for  his  brother's  kindness,  re- 
stored the  kingdom  to  his  son  Ariarathes  II.  This  prince 
signalized  his  fidelity  to  the  Persians,  by  setthig  at  de- 
fiance the  fame  and  the  power  of  Alexander  ;  but  though 
the  kingof  Macedon,  by  engaging  in  nobler  conquests, 
was  prevented  from  inflicting  upon  him  signal  vengeance, 
yet,  at  his  death,  Pcrdiccas  conducted  into  Cappadocia 
a  powerful  aimy,  and  having  routed  the  forces  of  Aria- 
rathes, whom  he  took  prisoner,  and  barbarously  cruci- 
fied, with  all  his  nobles  who  fell  hito  his  hands,  placed 
upon  the  throne  his  brother  Eumenes,  to  whom  that 
country  had  been  assigned  by  the  division  of  Alexander's 
domuiions,  which  then  took  place.  Ariarathes  III.  es- 
caping from  the  slaiighter  of  his  father  and  brethren, 
wandered  as  an  exile  in  Armenia  till  the  death  of  Eu- 
menes and  Perdiccas,  and  the  war  between  Anligonus 
and  Selcucus  occupied  the  whole  attention  of  the  Mace- 
donians, and  inspired  liim  with  tlic  hope  of  recovering 
his  paternal  dominions.  At  the  head  of  an  army  which 
he  received  from  the  friendship  of  Ardoates,  king  of  Ar- 
menia, he  entered  Cappadocia,  defeated  Aniyntas  the 
Macedonian  governor,  and  ascended  the  throne  which 
his  valour  had  purchased,  and  which  his  wisdom  taught 
him  to  enjoy  during  a  long  and  a  happy  reign.  Aria- 
ramnes II.  his  son,  succeeded  him ;  and  cultivating  the 
friendship  of  Aiitiochus  Theos,  king  of  Syria,  obtained 
Stratonicc,  the  daughter  of  that  monarch,  in  marriage  to 
his  son,  whom  he  associated  with  himself  in  the  govern- 
ment, and  advanced  the  prosperity  of  his  country  hy  a 
wise  and  peaceful  administration.  His  son  Ariarathes 
IV.  inherited  the  dominions,  b>it  not  the  peaceful  dispo- 
sition of  his  fatlier.  Invading  the  territories  of  Arsaces, 
the  founder  of  the  Parthian  dynasty,  he  overcame  that 
monarch  in  aliloody  engagement,  and,  as  the  fruit  of  that 
victory,  took  possession  of  part  of  his  kingdom.  At  his 
death,  Ariarathes  V.  assumed  the  scepire  of  his  father; 
married  Antiochis,  daugliter  of  Antiorhns  the  fiieat; 
joined  that  prince  in  a  war  ajjainst  the  Romans  ;  beheld 
the  confederated  armies  scattered  by  superior  discij)linc 


and  bravery ;  purchased  the  peace  and  friendship  of  the 
Romans  by  promising  them  200  talents,  which  were  mi- 
tigated to  100  at  the  intercession  of  the  king  of  Perga- 
mus  ;  assisted  his  new  allies  against  Perseus  king  of  Ma- 
cedon ;  and  as  the  reward  of  his  services,  was  stiled  by 
the  senate  the  friend  and  ally  of  the  Roman  fieufile.  His 
queen  being  at  first  barren,  imposed  upon  his  creduiity, 
by  persuading  him  that  she  had  two  sons,  who  were 
called  Ariarathes  and  Holophernes ;  but  afterwards, 
when  she  really  became  pregnant,  she  confessed  the  im- 
posture, and  bore  to  her  husband  two  daughters,'and  a 
son  who  was  called  Mithridates.  When  this  son  arrived 
at  manhood,  his  dutiful  conduct  inspired  his  father  with 
such  affection,  as  to  induce  him  to  resign  the  sceptre 
into  his  hand;  but  the  son  proved  that  he  was  worthy  of 
his  father's  virtue,  by  declaring,  that  the  only  instance  of 
disobedience  which  he  would  ever  exhibit  would  be,  to 
refuse  a  crown  which  his  father  wore  with  such  honour 
to  himself,  and  such  happiness  to  his  people,  and  thus 
merited  the  sirname  of  Piiilopater. 

This  prince,  at  the  death  of  his  father,  ascended  the 
throne  by  the  name  of  Ariarathes  VI.,  and  signalized 
the  beginning  of  his  reign  by  an  action  no  less  glorious 
to  his  generosity  tlian  to  his  valour.  Artaxias,  king  of 
Armenia  Major,  after  having  routed  the  forces  of  My- 
throbuzanus,  king  of  Armenia  Minor,  and  forced  him  to 
seek  an  asylum  at  the  court  of  Cappadocia,  stained  the 
glory  of  his  victory  by  offering  Ariarathes  one  half  of  the 
conquered  kingdom,  as  a  reward  for  taking  away  the  life 
of  the  exiled  monarch.  The  answer  which  the  wounded 
virtue  of  the  Cappadocian  returned  to  this  insulting  pro- 
posal, was  given  on  the  field  of  battle,  where  he  routed 
the  forces  of  Artaxias;  and,  with  a  magnanimity  border- 
ing on  rashness,  restored  Mythrobuzanus  to  his  throne, 
though  he  had  too  great  reason  to  dread  the  ingratitude 
of  that  prince,  who  soon  joined  Artaxias  against  his  be- 
nefactor. When  tl'c  confederates  were  about  to  Invade 
his  dominions,  the  Romans  interposed ;  and  in  gratitude 
for  the  peace  wliich  their  authority  procured,  he  pie- 
scnted  to  the  senate  a  crown  of  s^oid,  wLo,  in  return,  ho- 
noured him  witli  a  rod  and  chair  of  ivory.  The  cultiva- 
tion of  the  arts  and  sciences  in  every  part  of  his  domi- 
nioris  dignified  this  interval  of  peace,  which  was  soon 
interrupted  by  Demetrius  Soter,  khig  of  Syria,  whose 
sister  Aviaratlies  had  refused  to  marry,  dreading  tlie  re- 
sentment of  the  RomaiiS.  As  tlie  instrument  of  his  re- 
venge, Demetrius  incited  Holophernes,  who  pretended 
to  be  the  eldest  son  of  the  late  king,  to  claim  the  crown 
of  Cappadocia ;  and  assisting  him  wit.i  the  power  of  Sy- 
ria, defeated  Ariarathes  and  Eumenes,  king  of  Perga- 
mus,  who,  at  the  conmiand  of  tlie  Romans,  joined  iiim 
with  Ills  army,  and  having  driven  the  former  from  his 
dominions,  raised  his  rival  to  the  throne.  An  appeal  was 
made  by  both  parties  to  tlic  Romans,  who,  with  their 
usual  policy,  adjudged  the  rivals  to  sliare  the  kingdom 
between  them,  without  afibrding  Ariarathes  the  means 
ol  recovering  any  part  of  his  autiiority.  Holophernes, 
however,  soon  shook  the  foundations  of  his  power,  by 
exercishig  it  in  acts  of  oppression,  of  cruelty,  and  of  sa- 
crilege ;  and  Attains,  now  king  of  Perganuis,  espousing 
the  cause  of  the  exiled  monarch,  dissipated  the  forces  of 
the  usuqier  on  the  field  ol  battle,  forced  him  to  abandon 
the  country,  and  restored  Ariaraliiesto  the  throne.  When 
his  aflaii's  became  doubtful,  Holophernes  had  deposited 
400  talents  of  gold  with  the  inhabitants  of  Prienc,  a  city 
of  Ionia;  and  Ariarathes  sullied  the  fame,  which  his  for- 
mer condtirt   had   so  justly  merited,   by  employing  his 
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arms,  and  those  of  Attains,  in  ravaging  Clic  territories, 
uiul  bcsics^ing  the  walls  of  tliut  ( ity,  because  its  inhabi- 
tants relused  to  surrender  the  treasure  of  his  rival.  The 
Priennians,  however,  not  only  conveyed  the  money  to  its 
owner;  but  defended  the  city  till  the  irresistible  man- 
date of  the  Human  senate,  which  they  had  solicited,  ar- 
rived, and  obliged  the  confederates  to  abandon  the  siege. 
Remembering  former  injuries,  Ariarathes  now  entered 
into  an  alliance  with  Alexander  K|>i|>hanes,  who,  pre- 
tending to  be  the  son  of  Antiochus,  claimed  the  king- 
dom of  Syria,  and  joining  his  forces  to  that  impostor, 
attacked  and  defeated  the  army  of  Uenietrius  Soler,  who 
was  slain  in  the  conlesl.  Some  time  after  he  joined  the 
Romans,  who  claimed  the  kingdom  of  Fergamus,  in  vir- 
tue of  a  will  which  Attains  had  made  in  their  favour; 
and  along  with  F.  Crassus,  proconsul  of  Asia,  attacked 
the  army  of  Aristonicus,  who,  assisted  by  the  Thraciuns 
and  the  Pliocxans,  asserted  his  right  to  that  throne  as 
the  son  of  Eumenes.  'Die  avarice  of  Crassus,  which 
directed  all  liis  elVorls  to  save  his  booty,  consummated 
the  sname  of  his  defeat,  and  defrauded  his  captivity  of 
the  pity  of  bis  country;  but  t'ne  death  of  Ariaratlics, 
which  was  dislinguislied  by  the  most  intrepid  bravery, 
did  not  cloud  his  former  reputation  in  arms.  The  Uo- 
Tnans,  to  repair  the  loss  of  tliat  day,  added  Cilicia  and 
Lycaonia  to  the  kingdom  of  Cappiulocia  ;  and  appointed 
Laodicc,  the  widow  of  Ariuratlies,  during  the  minority 
©f  her  children,  to  be  regent.  Intoxicated  with"  the 
charms  of  royalty,  and  dreading  the  loss  of  her  authority, 
she  administered  poison  to  five  of  the  six  children  which 
weic  placed  under  her  protection.  The  Cai)]5adocians 
vindicated  the  honour  of  their  country,  by  resisting  the 
tyranny  of  the  regent,  and  inllicting  upon  her  that  death 
which  her  crimes  deserved. 

Ariaratlics  VII.  recalled  by  the  Cappadocians  at  the 
deatli  of  his  motlier,  ascended  the  throne,  and  married 
Laodicc,  sister  of  Mitlnidates,  king  of  I'ontus.  This 
prince  formed  the  ambitious  scheme  of  annexing  the 
kingdom  of  Cappadocia  to  his  own  ;  and  employed  a  Cap- 
padocian  nobleman,  named  Gordius,  privately  to  murder 
Ariarathes,  that  he  might  seize  the  country,  under  the 
pretence  of  acting  for  his  sistir.  But  his  sister  pre- 
vented him  from  reaping  the  fruits  of  Ids  fratricide  ;  for 
suddenly  marrying  Nicomedes,  king  of  Bilhynia,  who 
had  long  meditated  the  invasion  of  Cappadocia,  she  in- 
stigated that  monarch  to  accomplish  his  design,  which 
he  soon  did  by  expelling  the  son  of  the  late  king,  and 
assuming  the  supreme  authority.  Mithridatcs  conceal- 
ed his  ambition  by  espousing  the  cause  of  his  sister's 
children ;  and  pretending  to  restore  his  nephew,  defeat- 
ed the  forces  of  Nicomedes,  and  took  possession  of  the 
kingdom.  The  glory  which  he  acijiiired  by  this  action, 
was  soon  converted  into  infamy  ;  for  refusing  to  resign 
the  government  to  his  iiepliew,  he  discovered  the  trea- 
chery of  his  designs,  and  roused  the  spirit  of  the  Cappa- 
Uocians  ;  wlio,  to  avenge  their  wrongs,  routed  his  forces, 
and  placed  Ariaratlics  VIII.  on  the  throne  of  his  ances- 
tors. 

This  prince  began  his  administration  by  concluding 
a  peace  witli  Mitliridales;  aiid,  receiving  from  liim  a 
body  of  auxiliaries,  prosecuted  the  war  with  Nicomedes, 
and  wrested  from  him  some  of  his  provinces.  Hostilities 
being  thus  happily  terminated,  Mithridatcs,  trusting  to 
his  influence  witli  Ariarathes,  reciuesled  that  monarch  to 
Tccal  Gordius  from  banishment,  witl^  the  insidious  design 
of  again  employing  the  dagger  of  that  asNassiii  against 
the  Cappadocian  king,  l-'car,  and  indignation,  and 
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revenge,  roused  the  spirit  of  Atiarathcs;  and  wielding 
the  energies  of  his  flourishing  kingdom,  he  met  oi:  bi» 
frontiers  the  army  ol  Mitiiridates,  atifl  disappointed  the 
hopes  which  his  enemy  had  f(jrmed  of  takiiig  him  unpre- 
pared. The  gloomy  soul  of  Milhridates  had  again 
recourse  to  his  dark  policy  ;  and  distrusting  the  issue 
of  a  battle,  in  which  he  could  have  commanded  80,000 
fool,  10,000  horse,  and  600  chariots,  he  expressed  the 
strongest  desire  of  reconciliation  ;  and  inviting  Aiiarathes 
to  a  conference  to  settle  all  difTerences,  i)Iungcd  in  his 
imsuspecting  bosoip  a  dagger,  which  he  iiad  concealed 
in  his  garments.  The  Cappadocians,  who  witnessed 
this  perfidious  action,  were  struck  with  consternation  ; 
and,  instead  of  avenging  the  inglorious  blow,  fled  from 
the  field.  The  regicide,  by  placing  the  Cap|>adocian 
sceptre  in  the  hand  of  his  son,  a  boy  of  eiglil  years  of 
age,  completed  his  own  triumph,  and  the  degradation  of 
that  unhappy  country.  But  when  Ciordius  vas  recalletl, 
and  ap|)ointed  governor,  the  spirit  of  the  people,  which 
was  depressed  but  not  extinguished,  resented  the  insult ; 
and  recalling  fiom  Asia,  where  he  had  been  exiled,  the 
brother  of  tlieir  late  king,  placed  him  upon  the  throne, 
by  the  name  of  Ariarathes  IX.  and  expelled  his  rival. 
But  Mithridates,  to  revenge  that  afl'ront,  again  invaded 
Cappadocia  with  a  mighty  army,  and  meeting  its  mon- 
arch on  the  field,  routed  his  forces,  drove  him  from  his 
dominions,  and  restored  his  own  son.  The  exiled  prince 
soon  after  died  of  grief,  and  was  the  last  of  the  family  of 
Pharnaces  who  governed  that  country. 

At  this  time,  the  Bithynian  prince  had  again  recourse 
to  the  influence  which  his  marriage  with  the  widow  of 
of  Ariarathes  gave  him,  to  overturn  the  power  of 
Mithridatcs  iji  Cappadocia.  Foi"  this  purpose,  he  as- 
serted that  Ariaratlics  had  by  Laodicc  three  sons,  and 
that  the  youngest,  who  had  concealed  himself  that  he 
might  elude  the  fate  of  his  brothers,  was  still  alive  in 
the  Bithynian  court.  Laodice,  with  a  young  man  whom 
she  acknowledged  as  her  son,  went  to  Rome,  and  claim- 
ed in  his  behalf  the  protection  of  the  Romans.  The 
address  of  this  artful  princess  hnposcd  upon  the  wisdom 
of  the  senate  ;  but  scarcely  had  they  promised  their  as- 
sistance, when  Gordius,  in  the  name  of  Mithridatcs,  ap- 
peared before  that  august  assembly  ;  discovered  the  im- 
posture of  Laodice;  and,  with  a  tale  equally  deceitful, 
maintained  that  the  prince,  whom  Mithridates  had  placed 
on  the  throne  of  Cappadocia,  was  a  son  of  Ariarathes  VI. 
The  senate  perceived  the  falsehood  of  both  partios,  and 
indignant  at  the  insult  which  they  had  ofl'ered  to  their 
wisdom,  by  endeavouring  to  deceive  them,  commanded 
Mithridates  to  abandon  Cappadocia,  and  Nicomedes 
Paphhigonia  ;  and  gave  their  freedom  to  both  these  states. 
The  Cappadocians,  however,  requested  the  liberty  of 
electing  a  king  to  themselves,  which  was  granted  by  the 
senate,  and  Ariobarzanes  was  raised  to  the  throne  by  the 
voice  of  his  country. 

Tiiis  prince  soon  found  that  he  had  sacrificed  his  hap- 
piness for  the  splendor  of  royalty.  Mithridates,  and 
Tigranes,  king  of  Armenia,  drove  him  from  his  thronCj 
and  restored  the  kingdom  to  the  son  of  the  former.  Fly- 
ing to  Rome  for  protection,  tlie  senate  commanded  Sylla 
to  reinstate  him  upon  the  throne ;  and  that  general,  hav- 
ing defeated  the  numerous  army  of  Gordius,  obeyed  their 
command.  Asain  was  Ariobarzanes  expelled  from  his 
dominions  by  Mithridatcs  ;  again  was  he  restored  by  the 
arms  of  Sylla;  again  was  he  driven  to  Rome,  and  the 
country  swept  of  its  intiahitants  by  Tigranes,  who  plant- 
ed them  in  Armenia ;  and  again  was  the  exiled  monarch 
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restored  by  the  Romans  under  Pompe)-,  who  added  to  his 
dominions  Sopnene,  Gordiene,  and  part  of  Ciiicia.  Re- 
gretting the  tranquillity  which  he  enjoyed  when  a  sub- 
ject, the  Cappadocian  monarch  completed  the  vicis- 
situdes of  an  eventful  life,  by  resigning  the  sceptre  into 
the  hands  of  his  son. 

Ariobarzanes  II.  inherited  the  kingdom  of  Cappadocia 
and  the  protection  of  tlie  Romans  ;  and,  what  is  no  less 
honourable  to  his  fame,  he  acquired  the  friendship  of 
Cicero  when  proconsul  of  Ciiicia.  At  that  time  a  con- 
spiracy was  formed  against  him,  at  the  head  of  which 
was  tiie  high  priest  of  Bellona,  a  man  who  was  second 
only  to  the  king,  and  vifho,  botli  from  his  birth  and  office, 
could  command  a  numerous  army  to  take  the  field.  But 
Cicero  not  only  informed  the  king  of  his  danger,  but 
exerted  his  authority  to  avert  the  storm,  and  induced 
the  head  of  the  conspiracy  to  leave  the  kingdom.  When 
the  empire  of  the  world  was  afterwards  decided  on  the 
plams  of  Pharsalia,  Ariobarzanes,  who,  from  gratitude, 
assisted  Pompcy,  not  only  shared  in  the  defeat  of  the 
vanquished,  but  also  in  the  clemency  of  the  victor,  who 
accepted  of  his  submission,  and  demanded  a  large  sub- 
sidy as  the  price  of  reconciliation.  He,  however,  endea- 
voured to  elude  the  demand,  by  declaring  that  his  trea- 
sury was  exhausted,  by  repelling  an  invasion  which  had 
been  made  upon  his  dominions  by  Piiarnaces,  king  of 
Pontus.  Caesar,  therefore,  after  havhig  terminated  a 
war  with  the  Egyptians,  sought  and  routed  the  forces  of 
Pharnaces  ;  and  having  despoiled  him  of  his  Cappado- 
cian provinces,  restored  them,  with  part  of  Ciiicia  and 
Armenia,  to  Ariobai'zanes.  The  resentment  of  Brutus 
and  Cassius,  v^fhose  fortunes  Ariobarzanes  now  abandon- 
ed, was  roused  against  him  ;  and  the  latter,  having  routed 
his  troops,  and  taken  himself  prisoner,  put  him  to  death, 
and,  as  he  left  no  children,  the  crown  remained  to  his 
brother. 

This  prince,  who  is  known  by  the  name  of  Ariarathes 
X.,  did  not  immediately  ascend  the  throne.  Sisinna,  son 
of  the  high  priest  of  Comana,  and  a  descendant  of 
Archelaus,  who,  tuough  a  Cappadocian,  had  acted  as  a 
general  under  Mithridates,  laid  claim  to  the  sovereignty, 
in  virtue  of  a  donation  from  Mark  Antony.  This  Roman, 
who  seemed  born  to  be  the  sport  of  passion,  had  formed 
an  attachment  to  Glaphyra,  mother  of  Sisinna  ;  and,  as 
the  price  of  her  virtue,  received  the  kingdom  of  Cap- 
padocia for  her  son.  Mis  reign,  we  know,  was  short, 
but  his  fate  is  uncertain.  Ariarathes  now  ascended  the 
throne,  but  at  the  end  of  five  years,  he  was  driven  from 
liis  dominions  by  Antony,  who,  led  by  his  illicit  pas- 
sion, gave  the  sceptre  to  Archelaus,  the  second  son  of 
Glaphyra. 

This  prince  testified  his  gratitude  to  his  benefactor, 
by  assisting  him  in  his  war  witli  Augustus  ;  and,  in  the 
fatal  battle  of  Actium,  partook  of  his  danger  ami  defeats. 
But  at  the  earnest  re(|uest  of  his  subjects,  he  was 
pardoned  by  Augustus,  and  allowed  to  keep  possession 
of  his  kingdom.  He  afterwards  received  Armenia  Minor 
and  part  of  Ciiicia  for  assisting  Tiberius  in  restoring 
Tigranes  to  the  throiic  of  Armenia  Major  ;  but  tiie  most 
valuable  reward  wliich  he  gained,  was  the  friendship  of 
Tiberius,  who  used  all  his  influence  in  his  behalf  when 
he  was  accused  by  his  own  subjects  before  the  emperor, 
and  who  li.us  saved  him  from  destruction.  He  next 
extended  his  influence;,  by  marrying  Pytliodoris,  widow 
of  Polcnioh,  king  of  Pojitus  ;  which  kingdom  he  govern- 
ed in  rigiil  of  his  wife  during  the  minority  of  her  chil- 
dren ;  and,  likewise,  by  giving  his  daughter  Glaphyra  iu 


marriage  to  Alexander,  son  of  Herod  the  Great,  king  of 
Judah,  with  wiiom  he  had  contracted  an  intimate  friend- 
ship. But  when  Tiberius,  to  shun  the  hatred  of  the  sons 
of  Agrippa,  and  of  their  grandfather  Augustus,  obtained 
from  the  emperor  the  liberty  of  retiring  to  R  iiodes,  in  a 
kind  of  honourable  banishment,  Archelaus  forgot  his 
former  benefactor,  whose  friendship  he  now  deemed 
dangerous ;  and  paid  all  his  court  to  his  rival,  Caius 
Cnesar,  who,  when  governor  of  the  East,  was  looked  upon 
as  heir  to  the  emperor.  When  Tiberius  afterwards 
ascended  the  throne,  he  made  Archelaus  feel  his  resent- 
ment, by  summoning  him  to  Rome  to  answer  for  his 
conduct.  It  is  said  that  Livia  seconded  her  son's  revenge 
against  the  unhappy  prince,  by  informing  him  that  his 
personal  submission  to  the  emperor  would  mitigate  his 
resentment,  and  obtain  forgiveness.  Archelaus,  ignorant 
of  the  snare  prepared  for  him,  or  not  daring  to  disobey, 
hastened  to  Rome  ;  and  being  accused  before  the  senate 
of  fictitious  crimes,  was  so  ovei-whelmed  with  age  and 
indignities,  that  he  was  reduced  to  a  state  of  either  real  or 
assumed  msanity,  which  soon  terminated  in  his  death, 
after  a  reign  of  50  years. 

Cappadocia  was  now  annexed  to  the  Roman  empire, 
and  its  independence  was  for  ever  extinguished.  When 
the  neighbouring  nations  sunk  into  the  same  state  of 
degradation,  Paphlagonia  and  Pontus  enlarged  the  bounds 
of  this  province,  without  adding  to  its  fame,  or  enabling 
its  enslaved  innabitants  to  recover  their  liberty.  At  a 
later  period  it  was  divided  into  ten  prefectures ;  but 
when  Constantine  the  Great  ascended  the  throne,  he 
reduced  it  to  its  ancient  extent,  by  forming  the  territories 
which  had  been  annexed  to  it  into  separate  provinces. 
When  Alexis  Commenus  founded  the  empire  of  Tre- 
bizond,  in  1209,  Cappadocia  was  subjected  by  his  arms; 
but  when  this  empire  was  overthrown  by  the  Turks,  the 
subject  of  this  narrative  became  a  part  of  tlieir  domi- 
nions, and  under  their  power  it  still  remains.  It  is  now 
called  AiTiasia,  from  the  city  of  that  name,  which  is 
situated  in  that  province,  and  where  the  Turkish  begler- 
bey  sometimes  resides. 

The  annals  of  this  country  have  not  transmitted  to  us 
any  particular  account  of  its  government ;  but  we  have 
reason  to  conclude,  that  the  will  of  the  prince  was,  in 
most  cases,  the  rule  of  his  conduct ;  and  when  this  did 
not  take  place,  the  laws  of  Charondas,  a  celebrated  legis- 
lator of  Greece,  prevailed.  Their  religion  seems  to  have 
been  a  mixture  of  Persian  and  Grecian  superstitions  ; 
which,  instead  of  promoting  the  happiness  of  the  state, 
by  favouring  useful  employments,  ciowded  in  one  tem- 
ple, sacred  to  Jupiter,  no  less  than  3000  ministers,  to 
loll  in  luxvniuus  apathy,  or  to  plot  in  ambitious  cabals  ; 
and,  instead  of  inciting  its  votaries  to  praise  God  by  the 
practice  of  virtue,  incited  them  to  practise  the  most 
senseless  penances — to  lacerate  their  bodies  in  honour  of 
Bellona  ;  and,  if  we  can  credit  antiquity,  to  offer  human 
sacrifices  to  Diana,  and  some  otiier  idols.  The  Cap- 
padocians  proved  that  the  religion  of  a  country  directs 
its  morals,  when  their  wickedness  becomes  so  proverbial, 
that  the  neighbouring  nations  denominated  every  per- 
son distinguished  by  his  depravity,  a  Cappadocian,  as  a 
term  of  peculiar  reproacli. 

This  country  was  never  remarkably  distinguished 
for  learning  or  science  ;  hut  the  writings  of  Strabo  and 
Pausanius,  of  Basil,  and  Gregory  Nazianzen,  illumined 
the  darkness  of  their  horizon  witli  a  splendor  which  has 
continued  to  our  day.  In  the  later  period  of  this  king- 
dom, its  armies  were  numerous,  its  revenues  large,  and 
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Its  commerce  considerable  ;  but  from  the  time  iliat  it 
became  a  province  ol  Ruinc,  its  spirit  in  a  j^rcal  mea- 
sure was  bnikcu,  and  its  cni^rf^ics  were  paralised.  See 
Diod<jr.  Hicul.  lib.  xviii.  ;  'Slrabo,  lib.  xi.  xii. ;  Cure.  lib. 
xii.  ;  Liv.  lib.  xxxvii.  cap.  21,  37,  38,  39,  4');  lib.  xlii. 
cap.  19.t;pit.  46,  47  ;  Justin,  lib.  xxxv.  cap.  1.  lib.  xxxvii. 
cap.  1.  lib.  xxxviii.  cap.  1,2;  Cicero,  Jifiinl.  passim; 
Tacit.  ./Inn.  lib.  ii.  caj).  42,  56,  Hint.  lib.  i.  cap.  78  ;  Joseph. 
jtnt.  lib.  xvi.  cap.  8.  Bell.  lib.  i.  cap.  25,  35  ;  Univcra. 
Hist.  vol.  iii.  p.  761  ;  Rollin's  ./inc.  I  list.  vol.  ii.  p.  5, 
vol.  vii.  p.  13,  vol.  Ix.  p.  344;  Pritlcaux's  Con.  vol.  iii. 
&  iv.  passim,     (j.  n.) 

CAl*l'ARIS,a  genus  of  plants  ol'  the  class  Polyandria, 
and  order  Monogynia.     See  Uotanv,  p.  228. 

C.\PRAKIA,  a  fjcims  ol'  plants  of  the  class  Didy- 
namia,  and  oi'der  Ani^iospermia.     Sec   Botanv,  p.  244. 

CAPRI,  formerly  Capkeve,  is  an  island  of  the  Mcdi- 
ten-anean,  situated  on  the  south  side  of  the  Bay  of  Naples, 
and  separated  by  a  narrow  channel  from  Cape  Cam- 
panella  (the  Promontorium  Athcncum,  or  Minerva,  of 
the  ancients),  the  extremity  of  tlic  tontjue  of  land  which 
forms  the  southern  boundary  of  the  bay,  and  separates  it 
from  the  semicircular  ^ulf  of  Snlcrno. 

The  island  of  Capri,  which  is  of  a  triangular  form,  is 
about  cit>^ht  miles  in  circumference,  and  is  distant  from 
the  coast  of  Naples  about  three  Italian  miles.  Its  ap- 
pearance at  a  distance  is  extremely  wild,  from  the  steep 
cliffs  and  huge  masses  of  rock  ;  but  this  wildness  is  sof- 
tened down,  upon  a  nearer  approach,  by  the  appearance  of 
p>  tches  of  verdure,  and  clusters  of  white  houses.  A  great 
part  of  the  island  is  uncultivated,  and  incapable  of  cultiva- 
tion; but  wherevertiic  hoe  could  be  used,  the  ground  is  well 
tilled,  and  produces  the  richest  crops.  Near  the  palace 
of  La  Marina,  tiic  soil,  which  is  extremely  rich,  consists 
of  a  deep  stratum  of  good  mould,  over  a  yellow  bole 
beneath,  which  is  a  stone  similar  to  the  tufa  of  the 
volcanic  hills  round  Naples.  The  upper  rocks  of  Capri, 
as  wc  learn  from  Swinburne,  arc  universally  calcareous, 
and  the  strata  accord  with  those  of  the  Sorrentine  moun- 
tains on  the  Continent,  from  which  the  island  appears  to 
have  been  separated  by  some  great  convulsion.  Mr 
Swinburne  supposes,  that  «  the  lower  tracts  of  land  in 
Capri  have  been  thrown  up  by  fire  in  the  midst  of  lime- 
stone mountains,  in  the  same  manner  as  the  plain  of 
Sorrento."  The  district  of  Anacapri,  which  is  separated 
by  rocks  from  tlic  rest  of  the  island,  lies  on  a  declivity 
inclining  to  the  north,  anti  bounded  by  a  high  and  rocky 
shore.  The  communication  between  this  and  the  other 
part  of  the  island  is  kept  up  by  a  long  flight  of  rude 
steps,  winding  up  a  cliH  of  tremendous  height ;  and 
though  the  steps  are  very  slippery,  yet  loaded  asses  are 
able  to  ascend  and  descend  with  safety.  The  southern 
and  eastern  sides  of  the  island  are  flanked  with  rocky 
precipices  of  enormous  height.  The  prhicipal  places 
in  the  island  are  Capri  and  Anacapri.  Capri  is  situated 
in  a  low  but  fertile  spot  of  land,  l)etween  two  rugged 
eminences  of  great  height,  which  form  the  extremities 
of  the  island.  At  a  distance  its  cupolas  and  buikUngs 
give  it  the  appearance  of  a  considerable  place,  though 
it  is  only  a  small  village.  Anacapri  is  a  small  town, 
composed  of  a  few  streets  and  scattered  houses,  with  a 
nunnery  and  a  parish  church,  embosomed  in  groves  of 
fruit  trees,  and  encircled  with  luxuriant  and  well  kept 
gardens. 

At  the  chapel  of  Santa  Maria,  now  inhabited  by  a 
simple  unlettered  Anchoret,  stood  the  summer  palace 
of  Tiberius,  who  spent  the  greater  part  of  ten  years  in 


this  delightful  retreat,  abandoned  to  the  most  unhallowed 
debaucheries.  See  TinEnius.  This  cmjjcror  Ijuilt 
twelve  villas,  in  differeiit  situations,  and  dedicated  tlieni 
to  the  twelve  greater  gods.  Exiensivc,  vaults  and  reser- 
voirs at  Santa  Maria,  the  ruins  of  a  lighthouse,  and  two 
bi'okeii  colunuis,  are  almost  the  only  remains  of  these 
ancient  villus. 

The  winter  residence  of  Tiberius  at  La  Marina  is  still 
uidicated  by  columns  and  fragments  scattered  on  the 
sand.  The  conduit,  from  which  the  palace  was  supplied 
with  water,  is  still  to  be  seen;  and  Mr  Swinburne  is  of 
opinion,  that  a  semicircular  recess  of  net-work,  the 
o/iua  rcticulalum  of  'Vitruvius,  which  is  raised  against 
the  cliff,  once  formed  a  part  of  the  theatre.  "  In  an  ad- 
jacent vineyard,"  says  that  traveller,  "  some  peasants 
were  removing  a  pavement  of  black  and  while  mosaic. 
The  ruins  stretch  far  into  the  sea,  and  that  element  has 
now  resumed  the  territory  from  which  it  had  formerly 
been  expelled  by  the  force  of  terraces  and  piers.  The 
palace  was  built  of  this  stone  (tufa,)  but  in  its  coarser 
parts,  such  as  abutments  and  back  walls,  are  inserted 
large  pieces  of  lava  in  a  rough  state  of  torrcfaction,  like 
that  of  the  crust  of  'Vesuvian  streams  when  cooled." 

On  the  southern  shore  the  Carthusians  have  a  very 
spacious  convent,  founded  in  the  reign  of  King  Robert, 
by  James  Capri,  a  veteran  commander.  Terraces,  sup- 
ported by  vaults,  called  Botteghe,  or  the  shops  of  the 
ancients,  are  cut  in  the  opposite  hill,  and  tufts  of  caper 
bushes,  laden  with  purple  and  white  flowers,  mingle 
most  happily  with  the  ruined  arcades. 

The  island  of  Capri  abounds  with  various  birds  of 
passage,  but  particularly  with  quails.  The  greatest  part 
of  the  bishop's  income  is  derived  from  the  taking  of  these, 
and  of  other  kinds  of  game,  and  hence  the  island  has  been 
called  the  Bishopric  of  Quails.  "Across  every  track  in 
the  woods,"  says  Swinburne,  "or  chasm  m  the  hills, 
rows  of  nets  are  placed  to  intercept  slock  doves  and 
quails  in  their  annual  flights  ;  the  quantity  taken  of  each 
sort,  especially  the  latter,  is  almost  incredible.  I  have- 
the  best  authority  for  saying,  that,  even  in  bad  years,  the 
number  of  quails  caught  in  Capri  amounts  to  12,000;  in 
good  years  it  exceeds  60,000;  and  in  one  remarkable 
year,  one  hundred  and  sixty  thousand  were  netted;  eight 
years  ago,  in  the  month  of  May,  45,000  were  taken  in 
the  bourse  of  a  single  day."  East  Long.  14°  IC,  North 
Lat.  40°  32'.  See  Swinburne's  Travels  in  the  Two  Sid' 
lies,  2d  edit.  vol.  iii.  p.  1 — 12;  and  .Yuova  Guida  de  Fo- 
reslieri  /ler  I'antichila  Curiosissime  di  Fozzuoli,  delP  isolc 
adjacenti  d'  Jsc/tia,  Procida,  JVicida,  Cajiri,  £<c.  Naples, 
1751,    12mo.     (x) 

CAPRICORN,  or  the  Goat,  is  the  name  of  one  of 
the  12  signs  of  the  zodiac.  As  the  s\m  When  it  enters 
this  sign  ascends  towards  the  north,  like  the  goat  when 
it  climbs  the  sides  of  mountains,  some  authors  have 
ascribed  the  origin  of  the  name  to  this  fanciful  resem- 
blance. In  Ptolemy's  catalogue  this  constellation  con- 
tains 28  stars;  in  Tycho's  28;  in  Hevelius's  29  ;  in  Flam- 
stead's  5 1  ;  and  in  the  catalogue  printed  in  the  article 
AsTKONOMT,  p.  724,  we  have  given  Uie  position  of  54 
of  the  principal  stars,     (w) 

CAPRIFICA TION,  the  oame  of  a  method  of  ripen- 
ing the  fruit  of  the  domestic  fig-tree,  by  means  of  the 
cynips,  or  fig  fly,  practised  in  the  islands  of  the  Grecian 
Archipelago.  Those  insects  which  arc  produced  from 
the  winter  figs  of  the  cafisificus,  or  wild  fig-tree,  arc 
gathered  by  the  peasants  in  the  months  of  May  and  July, 
and  arc  deposited  on  the  fruit  of  the  garden  fig-trees. 
R  r2 
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They  enter  the  fi-uit  by  tlic  eye  ;  and  tlie  worms  pro- 
duced from  the  eggs  which  they  lay,  puncture  the  fruit, 
and  not  only  accelerate  the  maturation  of  the  fruit,  but 
render  it  of  a  much  larger  size.  Olivier,  who  resided 
long  in  the  Archipelago,  considers  all  this  as  founded  on 
a  vulgar  error ;  and  maintains  that  the  practice  is  discon- 
tinued in  several  of  the  Grecian  islands.  In  a  subse- 
quent part  of  our  work,  we  shall  have  occasion  to  resume 
tliis  subject  at  greater  length.  See  Tournefort's  Voyage 
au  Levant,  and  tlic  Xrjuveaii  Dictionnaire  d'Histoire 
.Vaturelte.     (t) 

CAPRIFOLIA.     See  Botany,  p.  74. 

CAPSICUM,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Monogynia.     See  BoT.iNY,  p.  138. 

CAPSTAN.     See'CuANE. 

CAPSULE.     See  Botany,  p.  41. 

CAPTION,  in  the  law  of  England,  is  a  certificate 
subscribed  by  commissioners,  declaring  when  and  where 
the  commission  was  executed.  These  captions  relate 
chiefly  to  business  of  three  kinds :  to  commissions  to 
take  fines  of  land,  to  take  answers  in  chancery,  and  de- 
positions of  witnesses.  All  these  captions,  and  the  exe- 
cution of  the  commissions,  must  now  be  in  English,  by 
the  statute  4  Geo.  II.     Jacob's  Law  Diet. 

Caption,  in  the  law  of  Scotland,  is  a  letter  running  in 
the  king's  name,  and  under  his  signet,  containing  a  com- 
mand to  messengers  and  to  magistrates  to  apprehend  and 
imprison  a  debtor,  who  has  disobeyed  the  charge  given 
him  on  letters  of  horning.  These  letters  pass  on  the 
warrant  of  a  bill  to  the  court. 

Peers  and  married  women  are  by  law  secured  against 
personal  execution  by  caption  upon  civil  debts  ;  and  pu- 
pils, by  special  statute,  1696,  c.  41.  No  caption  can  be 
executed  against  a  debtor  within  the  precincts  of  Holy- 
rood-house. 

Letters  of  caption  contain  an  express  warrant  to  the 
messenger,  if  he  cannot  get  access,  to  break  open  doors, 
and  other  lock-fast  places,  where  he  suspects  the  debtor 
may  lie  concealed.  See  Erskine's  Institutes,  b.  iv.  tit.  iii. 
§  12,   13.;  Bell's  Diet,  of  the  Lam  of  Scot,     (r) 

CAPUA,  a  city  of  Naples,  in  the  province  of  La- 
vora,  is  situated  in  a  pleasant  and  fertile  country,  on  the 
left  bank  of  the  Volturno,  about  12  miles  from  the  sea. 
The  present  town  occupies  a  site  about  two  miles  distant 
from  that  of  ancient  Capua,  which  stood  near  to  Mount 
Tifata.  The  streets  are  more  spacious  and  airy,  and  the 
houses,  many  of  which  are  built  from  the  materials  of 
the  ancient  city,  are  more  elegant  than  those  in  other 
parts  of  the  kingdom.  As  Capua  is  the  only  fortification 
that  covers  the  approach  to  Naples,  it  haslieen  rendered 
a  pretty  strong  place.  Its  fortifications,  which  arc  good, 
consist  of  bastions,  ravelines,  and  other  works,  and  arc 
covered  with  freestone.  The  river  and  the  castle  like- 
wise contribute  greatly  to  its  strength.  Besides  the  ca- 
thedral, which  contains  two  fine  pieces  of  sculpture  by 
Bcrnicr,  Capua  has  one  collegiate  church,  16  parish 
churches,  and  12  convents.  There  is  a  great  number 
of  ancient  inscriptions,  which  have  probably  been  brought 
from  the  ruins  of  the  ancient  towns.  The  population  is 
about  8000.  East  long.  14°  9'  30",  North  lat.  40°  7'.  Sec 
Carthage,     (w) 

CAPURA,  a  genus  of  plants  of  the  class  Hexandria, 
and  order  Monogynia.     See  Botany,  p.  178. 

CAR.\BAYA.     Sec  Buenos  Ayres,  p.  778,  782, 

CARAbUS.     See  Ento.n.ology. 

CARACALLA,   the  appellation  by  which   Marcus 


Aurelius  Antoninus,  a  Roman  emperor,  is  generally 
known,  though  it  was  given  to  him  as  a  mark  of  reproach, 
on  account  of  his  silly  fondness  for  a  Gaulish  robe  called 
by  that  name,  which  he  himself  usually  wore,  and  which 
he  distributed  gratuitously  among  the  soldiers  and  inhabi- 
tants of  Rome.  This  infamous  person  was  the  son  of 
Severus  and  Julia  Domna.  He  was  born  in  A.  D.  188  ; 
invested  with  the  digitity  of  Cgesar  in  197  ;  proclaimed 
"  Augustus"  in  199;  and  hi  2u2,  when  he  was  only  14 
years  of  age,  in  consequence  of  a  successful  war  against 
the  Jews,  in  which  he  held  the  title  of  commander,  he 
had  a  triumph  decreed  him  by  the  senate,  he  put  on  the 
toga  virilis,  and  was  appointed  colleague  to  his  father  in 
the  consulship.  In  the  following  year  he  married,  con- 
trary to  his  inclination,  the  daughter  of  Plautianus,  the 
praetorian  prefect,  whose  abuse  of  the  power  with  which, 
as  a  favourite,  he  was  intrusted,  was  ultimately  the 
cause  of  his  own  death,  and  of  the  ruin  of  his  whole 
family. 

Severus  died  A.  D.  211,  and  was  succeeded  by  Cara- 
calla  and  his  other  son  Geta,  both  of  whom  he  had  raised 
to  the  sovereign  power  during  his  lifetime,  ;;nd  whom 
he  nominated  in  his  last  will  as  his  joint  successors  on 
the  imperial  throne.  The  ambition  of  Caracalla  had 
scarcely  allowed  him  to  wait  for  this  event.  He  hated 
Geta,  who  also  hated  him  in  return.  Indeed,  this  mutual 
antipathy  had  begun  when  they  were  children  :  it  in- 
creased as  they  grew  up;  and  gave  much  distress  to  Se- 
verus, who  adopted,  but  in  vain,  every  method  of  pro- 
moting between  them,  if  not  a  complete  reconciliation, 
at  least  a  mutual  forbearance.  It  was  for  the  purpose  of 
allaying  the  animosity  which  he  could  not  remove,  that 
he  took  them  along  with  him  in  his  military  expedition 
into  Britain.  But  Caracaila,  whose  dark  and  savage 
mind  was  wholly  unsusceptible  of  generous  emotions, 
disappointed  the  expectations  of  his  father,  and,  equally 
unmoved  by  the  scenes  of  martial  glory  in  which  he  act- 
ed, and  by  the  continual  expressions  of  parental  affec- 
tion which  he  experienced,  he  thought  of  nothing  but 
of  raising  himself  to  the  supreme  power,  by  the  destruc- 
tion both  of  Severus  and  Geta.  He  endeavoured  to  pre- 
viiil  upon  the  army  to  acknowledge  him  as  sole  emperor. 
He  attempted  to  murder  his  father.  He  then  intrigued 
with  the  officers  and  soldiers  to  get  him  deposed.  And 
failing  in  all  these  infamous  measures,  finally  tried  to 
hasten  his  death,  by  bribing  the  physician  who  attended 
him  in  his  last  illness. 

No  sooner  had  Severus  expired,  than  Caracalla  re- 
newed his  unjust  and  diabolical  acts  against  Geta.  But 
tlie  army,  from  respect  for  the  appointment  of  their  late 
emperor,  refused  to  enter  into  his  views ;  and  two  vio- 
lent attempts  to  murder  Geta,  one  of  them  made  during 
their  progress  homeward,  and  the  other  during  the  Sa- 
tunialian  festival,  proved  unsuccessful.  At  length,  how- 
ever, he  accomplished  his  guilty  purpose,  under  the 
mask  of  returning  friendship.  Having  persuaded  Geta 
to  meet  with  him  in  a  private  apartment  on  terms  of 
peace,  he  introduced  sonic  centurions,  who  had  been 
previously  hired  and  tutored,  and  who  assassinated  Geta 
in  the  very  arms  of  his  mother;  Caracalla  himself  stand- 
ing by  and  instigating  them  to  the  bloody  deed,  or  rather 
assisting  in  the  perpclration  of  it,  as  appears  from  his 
afterwards  consecrating,  in  the  temple  of  Serapis  at 
Alexandria,  the  very  sword  which  he  had  used  on  that 
occasion. 

The  remainder  of  Caracalla's  life  was  characterised 
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by  the  same  infamous  duplicity  and  savage  cruelly  which 
had  thus  enabled  liiiii  to  altaiii  the  soveriin^n  power.  He 
persuaded  the  army,  by  tlie  most  unfounded  prctcuets, 
tliat  he  had  acted  in  self-defence;  and  compelled  the  sr- 
nate,  by  demonstrations  of  violence,  if  not  to  believe  in 
his  false  statements,  at  least  to  approve  of  his  conduct. 
And  in  order  to  satisfy  the  people,  he,  with  a  stranj^e  in- 
consistency, permitted  the  niemoiy  of  his  brother  to  be 
so  hi)j;hly  honouretl,  that  by  a  decree  of  the  senate,  who 
were  ready  for  every  base  compliance,  lie  was  enrolled 
amouj,^  the  j^ods!  His  detestation  of  Gela,  however,  ap- 
peared in  a  thousand  ways.  Not  only  was  all  the  money 
bearing  Geta's  name  melted  down,  and  the  inscriptions 
erased,  but  all  his  domestics  and  friends,  sonic  say  to  the 
number  of  2u,000,  wire  inhumanly  massacred,  witliout 
reijjard  to  age,  or  rank,  or  sc.k;  and  the  mere  mention 
of  liis  name,  even  on  the  statue,  where  it  was  familiarly 
applied  lo  slaves,  was  punished  as  a  capital  crime.  Ca- 
racalla  now  wantoned  in  barbarity,  gratifying  his  malig- 
nant passions  without  remorse,  extorting  money  from 
the  people  without  any  regard  to  their  circumstances, 
and  stpiandering  what  he  thus  procured  by  rapine  and 
oppression,  on  pursuits  the  most  unworthy,  and  plea- 
sures the  most  ignoble.  There  was  in  his  whole  beha- 
viour such  a  contempt  of  principle  and  reputation,  such 
a  luiiform  disregard  of  every  quality  and  every  action 
which  could  e.Kcit<;  one  feeling  of  genuine  respect  among 
his  subjects,  or  ligliten  in  the  least  degree  those  deep 
shades  of  guilt  by  which  his  general  deportment  was 
darkened,  liiat  we  are  at  a  loss  to  determine  whether  he 
was  more  the  victim  of  mental  derangement,  or  the 
slave  of  innate  depravity  and  prolligate  habits.  If  any 
thing  be  wanting  lo  render  his  cliaractcr  completely 
odious  and  contemptible,  it  may  be  found  in  his  affected 
zeal  for  chastity  and  religion,  in  the  midst  of  tlie  most 
shocking  impiety,  and  of  the  grossest  debaucheries. 

Such  was  Caracalla,  when  he  resolved  to  imitate  Alex- 
der  the  Great,  for  whom  he  professed  the  greatest  vene- 
ration, but  whom  he  resembled  in  nothing  that  was  lauda- 
ble or  good.  He  left  Italy  in  213,  and  engaged  in  a 
series  of  warlilie  expeditions,  which  were  distinguished 
neitiier  by  honour  nor  success.  In  Gaul,  whicli  he  vi- 
sited first,  he  was  abhorred  for  iiis  cruelty.  The  Catti 
and  Alemanni  whom  he  attacked,  compelled  him  to  pur- 
chase an  inglorious  peace,  and  the  liberty  of  returning 
into  his  own  dominions.  And  the  rest  of  the  nations  in 
Germany,  encouraged  by  this  circumstance,  took  up 
arms  and  obliged  him  to  grant  tliem  yearly  pensions,  for 
the  payment  of  which  he  embraced  the  dishonourable, 
but  necessary,  expedient  of  coining  false  money.  To 
compensate  for  these  disgraces,  he  put  all  the  youth  of 
Noricum  to  the  sword,  after  having  ordered  them  to  lake 
up  arms  and  join  hini ;  and  lor  ti.is  perfidious  massacre, 
which  he  aiVected  to  call  a  signal  victory,  lie  assumed  the 
title  of  Alemannicus.  Having  gaiued  some  paltry  ad- 
vantages over  the  barbarians  on  llic  lower  Danube,  aiul 
entered  into  an  alliance  with  the  Dacians,  he  went  to 
Ilium  to  pay  his  devotions  at  Uic  supposed  tomb  of 
Achilles  ;  and  there  he  poisoned  his  favourite  ftved  man 
Festus,  that  he  might  get  up  a  funeral  resembling  that  of 
Patroclus,  and  thus  imitate  liie  Grecian  hero  in  aftection 
and  respect  for  his  departed  friend  1 

He  next  procured  the  unwilling  submission  of  Arta- 
)ianes  king  ol  Parthia,  and,  by  an  act  of  the  basest  perfidy, 
got  the  kings  of  Kdessa  .^nd  Armenia  uito  his  {X)wer. 
And  though  tlicsc  advantages  were  far  more  thaji  coun- 


terbalanced by  the  defeat  of  his  general  Theocritus,  and 
the  disgrace  which  lie  himself  brought  on  the  arms  and 
character  of  Home,  he  scrupled  not  to  write  letlerB  to  the 
senate,  l)oasting  of  his  exploits,  and  glorying  in  his  »uc- 
ccss.  Having  gone  lo  Alexandria,  he  reduced  that 
nourishing  city  to  a  slate  of  deaolation.  The  Alexan- 
drians had  formerly,  it  seems,  thrown  out  some  sarcasniH 
against  him  on  account  of  his  folly.  This  kindled  in  his 
savage  breast  the  llames  of  hatred  and  resentment,  which 
could  not  be  (pienched  except  in  the  blood  of  the  people, 
who  had  thoughtlessly  offended  him.  And  that  his  re- 
vengeful purposes  might  be  more  easily  and  efl'ectually 
executed,  he  proceeded  to  the  accomplishment  of  them 
in  the  most  deliberate  manner,  and  under  the  guise  of 
piety  to  tl-.c  gods,  and  friendship  for  the  devoted  inhabi- 
tants. He  ])roposcd  to  render  personal  homage  in  ihe 
temple  of  Serapis,  and  peculiar  honours  at  the  tomb  of 
Alexander;  and,  in  doing  this,  he  sacrificed  whole  heca- 
tombs, burnt  a  great  ([uantity  of  incense,  and  engaged  in 
ceremonies  of  the  most  pompous  and  imposing  kind. 
But  when  the  people,  flattered  by  the  presence  and  the 
condescension  of  the  Koman  emperor,  and  little  suspect- 
ing that  any  treachery  was  lurking  in  the  heart  of  the 
imperial  devotee,  had  assembled  to  gratify  their  curiosi- 
ty, and  indulge  their  superstition,  by  witnessing  or  en- 
gaging in  the  festivities  of  the  day,  the  soldiers  of  Cara- 
calla, at  his  signal,  suddenly  fell  on  the  unthinking  multi- 
tude, and  involved  them  in  one  dreadful  indiscriminate 
slaughter.  This  cruel  and  perfidious  massacre  was  suc- 
ceeded by  a  universal  pillage,  and  by  severities  of  the 
most  wanton  and  atrocious  kind — those  who  fell,  and 
those  who  escaped  the  carnage,  being,  according  to  the 
letters  of  its  infamous  author,  equally  deserving  of  pun- 
ishment. From  this  tragic  scene,  Caracalla  directed  his 
steps  towards  Parthia,  and  determined,  on  a  pretext 
eciually  false  and  feeble,  to  break  the  peace  which  sub- 
sisted between  the  two  empires.  He  marked  his  pro- 
gress by  ravaging  the  country  through  which  he  passed, 
plundering  the  cities,  despoiling  the  inhabitants,  and  even 
violating  the  repositories  of  the  dead.  His  presumption 
was  e(jual  to  his  barbarity  ;  for  though  he  had  never  seen 
the  Parlliians,  and  received  no  proofs  of  submission,  he 
pretended,  in  his  communications  to  the  Roman  senate 
and  people,  that  he  had  conquered  them,  that  he  had  sub- 
dued all  the  East,  and  compelled  every  nation  on  the 
other  side  of  the  Euphrates  to  acknowledge  their  au- 
thority. Tiie  senate  and  people,  in  consequence  of  this 
alleged  success,  decreed  him  a  triumph,  and  granted  him 
the  appellation  of  Parlhicus. 

Caracalla  intended  to  renew  the  war  next  season.  But 
wiiile  pursuing  his  journey  from  Edcssa,  where  he  had 
spent  ti\e  w  inter,  lo  Carrhae,  where  he  proposed  to  ofl'er  » 
sacrifice  in  the  temple  of  the  Moon,  he  was  assassinated 
by  a  centurion,  at  the  instigation  of  M.  Opilius  Macri- 
nus,  a  pra:torian  prefect.  This  event  happened  in  217, 
when  Caracalla  was  in  the  29th  year  of  his  age.  and  had 
reigned  only  a  little  more  than  six  years.  The  record 
ot  his  short  life  is  so  lull  of  crimes  and  follies,  as  to  have 
the  appearance  of  a  libel  on  human  natu-'e-  How  me- 
lancholy to  add,  llial  this  monster  in  the  .noral  world  had 
divine  honours  decreed  to  him  by  the  Koman  senate,  and 
h;.d  a  temple,  with  all  its  solemn  apvendages,  establish- 
ed for  his  worship  in  the  capital  of  the  Roman  empire  I 
See  Crevier's  Hitiory  of  ihe  E  nfierora  ;  Gibbon's  His- 
tory, c^c;  Dion  Caaeius  i  Hendian,  kc.     (t) 
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An  extensive  disLrict  ill  the  eastern  part  of  Terra  Firnia, 
in  South  America,  comprehending  the  province  of  Vene- 
zuela in  the  centre,  the  government  of  Maracaibo  on  the 
west,  Guiana  on  the  south,  the  government  of  Cumana  on 
the  east,  and  the  island  of  Margaretta  on  the  north-east. 
This  district  is  bounded  on  the  north  by  the  Atlantic 
ocean,  from  72°  35'  to  60°  west  longitude,  that  is,  from  the 
Cape  de  la  Vela  to  the  point  of  Megilones  or  Paria  ;  the 
ocean  likewise  forms  its  eastern  boundary,  from  1 2°  to  8° 
of  noith  latitude  ;  on  the  south  it  is  bounded  by  Dutch 
Guiana  and  Peru  ;  and  on  the  west  by  the  kingdom  of 
Santa  Fe. 

A  country  extending  from  the  twelfth  degree  of  lati- 
tude to  the  equator,  might  be  expected  to  suffer  all  the 
relentless  severity  of  a  tropical  sun.  In  some  places,  in- 
deed, the  heat  of  the  toriid  zone  is  felt  without  any  abate- 
ment ;  but  in  a  great  proportion  of  this  wide  province, 
the  inhabitants  enjoy  the  mildness  of  a  perpetual  spring. 
:k-  This  peculiarity  of  temperature  is  occasioned  by  the 
if  link  of  a  chain  of  mountains,  which,  commencing  at  one 
of  the  Andes  of  Quito,  traverses  Merida  and  the  govern- 
ment of  Varinas,  then  stretches  to  the  north  as  far  as  the 
coast,  and,  taking  thence  an  easterly  direction,  insensibly 
diminishes  in  height  till  it  finally  loses  itself  in  the  island 
of  Trinidad.  That  part  of  the  chain  which  traverses  the 
district  of  Caraccas,  is,  in  its  ordinary  breadth,  fifteen 
leagues,  in  some  points  twenty,  but  no  where  less  than 
ten.  In  general  the  elevation  of  these  mountains  is  so 
moderate,  that  they  are  not  only  habitable,  but  suscepti- 
ble of  all  the  operations  of  agriculture.  The  eastern 
Picacho  alone,  towering  in  sullen  majesty  to  the  stupen- 
dous height  of  1278  fathoms,  bids  defiance  to  the  efforts 
of  human  industry.  Next  to  it  in  grandeur  is  the  Tu- 
meriquiri,  which  rises  935  fathoms  above  the  level  of  the 
sea.  The  variety  of  temperature  which  these  eminences 
produce,  is  extremely  favourable  to  the  diversity  of  ve- 
getable productions. 

After  passing  these  mountains  from  north  to  south, 
we  find  immense  plains  stretching  from  east  to  west, 
from  the  village  of  Pas,  in  64°  35'  of  west  longitude,  to 
the  bottom  of  the  mountains  of  Santa  Fe.  In  these  plains, 
which  are  bounded  on  the  south  by  the  river  Oronoko, 
the  heat  is  so  intense  as  to  be  nearly  intolerable.  The 
strong  vegetation  which  prevails  in  general  upon  these 
mountains,  and  the  calcareous  substances  with  which 
they  abound,  seem  to  prove,  that  they  are  of  the  second 
order  of  mountains  ;  accumulated  strata  of  different  sub- 
stances, fomied  by  various  revolutions  of  the  globe,  or  by 
violent  convulsions  of  nature.  Yet,  upon  the  Saddle 
mountain,  the  highest  of  that  chain.  Baron  Humboldt  has 
found  sonic  fine  granite,  of  which  quartz,  felt-spar,  and 
mica,  are  rhe  constituent  parts  ;  a  clear  indication,  ac- 
cording to  Ue  same  system,  that  this  mountain,  at  least, 
is  either  prim'itivc,  or  has  emerged  at  a  much  earlier  pe- 
riod than  its  conipanions  from  the  bosom  of  the  waters. 
Whatever  suppoi».  may  be  derived  from  the  structure  of 
these  mountains  to  any,  or  to  both  of  the  contending  theo- 
ries, by  which  geolog^ts  arc  at  present  so  kc(Mily  agitat- 
ed, they  alToi-d  at  least  to  the  agriculturist,  in  the  rich 
variety  of  their  productions,  a  field  of  speculation  and  of 
industiy,  amply  sufficient  to  occupy  his  time,  and  to  gra- 
tify his  fondest  hopes  of  gain. 


The  gradual  changes  of  temperature,  the  delightful 
blending  of  the  seasons,  which  so  agreeably  diversify  the 
year  in  the  temperate  climates  of  Europe,  are  unknown 
to  the  inhabitants  of  the  Caraccas.  Winter  and  summer 
here  complete  the  year :  nor  are  these  seasons  distin- 
guished so  much  by  the  various  degrees  of  heat  and  cold,. 
as  by  the  rains  which  prevail  during  the  former,  and  the 
drought  by  which  the  latter  is  characterized.  The  rainy 
season,  or  winter,  continues  from  the  end  of  April  to  the 
beginning  of  November ;  during  the  six  remaining 
months,  which  constitute  summer,  the  rains  are  less  fre- 
quent, and  in  some  years  even  rare.  There  are  some 
days,  even  in  the  rainy  season,  when  not  a  drop  falls  ;  but 
there  are  others,  though  not  very  frequent,  when  it  rains 
incessantly.  M.  Depons  calculates  that,  taking  one  day 
with  another,  it  rains  for  the  space  of  three  hours  each 
day  ;  and  oftener  in  the  evening  than  in  the  morning. 
The  quantity  of  rain  which  falls  during  that  season,  is 
nearly  equal  in  the  provinces  of  Venezuela,  Cumana,  and 
Guiana;  and  the  benefits  and  disadvantages  which  the 
rains  bring  along  with  them,  are  participated  by  the 
plains,  mountains,  and  vallies.  The  drizzling  rains  of 
the  polar  regions  are  never  seen  in  this  part  of  South 
America  ;  nor  can  an  inhabitant  of  countries  even  within 
the  temperate  zone  form  any  adequate  idea  of  the  sudden 
heavy  falls  common  in  these  latitudes  ;  the  discharges 
from  water-spouts  rushing  down  with  the  violence  of  a 
torrent,  and  producing  more  moisture  in  a  single  day 
than  the  rains  of  Europe  do  in  six.  During  the  greater 
part  of  the  rainy  season,  all  the  rivers  inundate  the  adja* 
cent  plains  ;  channels,  formed  by  the  violence  of  the 
floods,  which  remained  dry  during  the  rest  of  the  year, 
are  now  converted  into  torrents,  and  overflowing  their 
banks  to  an  immense  distance,  form  a  kind  of  temporary 
sea,  where  the  traveller  can  descry  only  the  tops  of  the 
loftiest  trees,  which  then  serve  him  as  landmarks.  The 
northern  plains  of  the  Oronoko  are  overwhelmed  by  such 
an  annual  deluge,  to  the  extent  of  one  hundred  and  fifty 
leagues  in  length,  and  forty  in  breadth.  Previous  to  the 
year  1792,  the  rains  were  uniformly  accompanied  with 
vivid  lightnings  and  tremendous  peals  of  thunder;  since 
that  period,  however,  at  least  till  1804,  rain  falls  in  great 
abundance  without  any  of  the  usual  accompaniments  of  a 
storm.  The  atmospheric  electricity  appears  to  have 
been  attracted  and  accumulated  in  that  mass  of  matter 
w  hich  forms  the  Corderillcras  ;  and  to  this  cause  are  to 
be  ascribed  those  earthquakes  which  were  so  dreadfully 
experienced  at  Cumana,  in  the  month  of  December, 
1797.  (See  Cumana.)  Though  placed  between  the 
Antilles,  where  earthquakes  arc  frequent,  and  Peru, 
where  they  are  still  more  so,  Caraccas  enjoys  intervals 
of  repose,  which  we  might  be  dispo.scd  to  consider  as 
almost  miraculous,  did  we  not  know,  that  its  air  being 
less  rarefied,  gives  less  action  to  electricity,  and  that  its 
soil  contains  in  its  liosom  a  smaller  portion  of  the  princi- 
ples of  fermentation  and  combustion.  On  the  1st  May 
1802,  at  eleven  o'clock  in  the  evening,  tlierc  was  a  pret- 
ty strong  shock  felt  at  Caraccas,  witii  an  oscillation  from 
west  to  cast.  On  the  20th  of  the  same  month,  at  five 
minutes  past  four  o'clock  in  the  afternoon,  there  was 
another  of  a  vertical  direction,  which  lasted  one  minute, 
nor  did  the  earth  resume  its  horizontal  position  for  two 
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minutes  afterwards.  Two  stronp;  shocks  were  experi- 
enced on  the  4111  July  lollowinK,  ut  48  minutes  past  two 
o'clock  in  llu-  morning  ;  and  neui'ly  two  hours  after,  there 
was  another,  not  so  stioni;.  A  dreadful  cai-lluiuake  has 
lately  (March  26lli  1812)  desolated  La  Cuayra  and  Ca- 
raecas  ;  by  wliich  many  public  and  private  buildings  have 
been  thrown  down,  and  an  incredible  number  of  the  in- 
habitants are  said  to  have  perished.  The  local  orii^in  of 
these  earllK|uakes  appears  to  be  in  tiic  province  of  Cu- 
mana,  for  they  are  lliere  more  violent  than  in  any  other 
pari  of  the  district  of  Caraccas. 

The  natural  history  of  a  country,  v.bich,  since  its  first 
discovery,  has  been  occupied  by  Spaiiiards,  indolent,  void 
'  of  curiosity,  and  extremely  jealous  oflhe  visits  of  foreign- 
ers, is,  of  course,  very  imperfectly  known.  The  avidity 
of  its  first  coiKjuerors  was  exclusively  directed  to  the  dis- 
covery of  (5old  and  silver  mines.  Four  jjold  mines  were 
found,  after  a  long  and  anxious  search,  and  were  wrought 
under  the  name  of  the  royal  mine  ol  St  Philippe  de  Bu- 
ria.  Tiiey  were  abandoned,  however,  in  the  year  1554, 
in  consequence  of  a  revolt  of  the  negroes  who  wrought 
in  them,  and  of  the  natives,  who  now  foresaw,  in  the  es- 
tablislmients  of  the  Spaniards,  their  certain  subjection  to 
tyrannical  masters.  To  renew  these  works,  became  the 
favourite  enterprizc  of  several  successive  governors. 
With  this  view.  Governor  Villacinda  built  a  city  which 
lie  called  Palmes,  the  first  year  after  the  revolt ;  but  it 
was  scarcely  finished,  before  ii  was  destroyed  by  the  In- 
dians. A  similar  attempt  was  made,  six  months  after, 
by  Paradas,  wiiich  was  equally  unsuccessful ;  he  built 
the  city  of  Nirgua,  whicli  he  was  soon  compelled  to  eva- 
cuate. Gutierres  de  la  Pegna  built  another  city,  with 
tlie  same  design,  on  the  banks  of  the  Nirgua,  in  1557  ; 
for  some  years  it  wit;istood  the  attacks  of  the  Indians, 
who  at  length,  however,  in  1568,  succeeded  in  reducing 
it.  Another  mine  was  discovered  in  the  environs  of  the 
city  of  St  Sebastian  de  los  Reyes  ;  but,  when  Governor 
Collado  began  to  attend  to  the  erection  of  its  works,  an  in- 
surrection of  the  Indians  caused  it  to  be  abandoned.  A  de- 
ceitful peace,  whicli  was  concluded  with  the  Cacique 
Guaycaypuro,  seemed  to  aflord  a  favourable  opportunity 
for  the  renewal  of  these  works ;  but  they  liadnot  pioceeded 
far,  when  a  multitude  of  Indians,  falling  upon  tiiem  un- 
expectedly, massacred  all  tiie  workmen,  and  demolislied 
the  works ;  nor  has  any  future  attempt  been  made  for 
their  establishment.  At  Apa  and  Carapa,  not  far  from 
the  banks  of  tlie  Tuy,  Sebastian  Dias  discovered,  in  1584, 
two  mines,  where  the  gold  was  very  abundant,  and  at 
twenty-three  carats.  The  country  was  so  extremely  uii- 
hCcithy,  however,  that  it  became  indispensably  necessa- 
ry to  abandon  treasures,  which  could  not  be  procured 
without  a  much  larger  sacrifice  of  men  tiian  the  colony 
could  then  afford.  The  reputed  ricliness  of  these  mhics 
again  tempted  the  avidity  of  Saneiio  Alquisa,  in  1606; 
but  the  works  had  been  so  completely  destroyed  by  the 
Indians,  that,  after  llie  most  anxious  s-arch,  not  a  vestige 
of  them  could  be  traced.  In  1698,  Governor  D.  I'ran- 
cisco  Berrocaran  made  similar  eflorts,  and  wiln  similar 
success.  Yet  the  Sp  miards  of  Caraccas,  thus  unfoi  lu- 
nate in  their  attempts  to  work  the  gold  and  silver  mines, 
possess,  in  the  jurisdiction  of  St  Piiilippe,  mines  of  cop- 
per of  a  very  superior  quality,  which,  besides  supplying 
the  planters  willi  the  best  materials  for  their  boilers,  cylin- 
ders of  mills,  and  other  implements,  had  fun-.ished  171 
quintals  for  exportation  in  1801. ;  and  the  quantity  would 
have  been  much  more  consideralde,  but  for  the  war. 
Had   tlie  Spaniards   been   attentive  or  scientific  ob- 


servers, their  search  after  iiuncs  would  have  made 
them  acquainted  with  many  important  facts  relating  to 
the  strata  and  mineralogy  of  the  Caraccas.  But  such 
facts,  however  they  might  gratify  the  curiosity  of  geolo- 
gists, could  excite  no  interest  in  men  whose  curiosity 
sprung  entirely  from  avarice,  and  who  never  thought 
of  penetrating  beneath  liie  surface  of  the  earth,  except 
for  the  discovery  of  the  precious  metals.  \Ve  knew 
scarcely  any  thing,  therefore,  of  the  mineralogy  of  tliis 
district  of  Terra  Firnia,  until  it  was  lately  explored  by 
Baron  Humboldt.  According  to  his  observations,  it  is 
composed  of  nearly  the  same  strata  as  the  ancient  conti- 
nent. On  the  Saddle  Mountain  of  Caraccas,  360  toiscs 
above  the  level  of  the  sea,  he  found  folicular  gitmite. 
He  found  it  al.so  at  Cape  Codera,  at  the  height  of  141 
toises  ;  and  of  this  granite,  he  assures  us,  the  whole  coast 
is  composed,  from  the  Unara  river  to  Santa  Martha. 
The  mountain  of  Capaya  he  found  to  be  composed  of  a 
granite  which  changes  into  slated  talc,  vitriolated  feld- 
spar, slated  chlorite,  limestone  grained  with  mica,  rock 
crystal,  primitive  green  rock,  silvered  galena,  quartz, 
magnetic  sand,  red  oxide  of  crystallized  titan,  quartz 
mixed  with  black  lead.  Porcelain  earth,  argillaceous 
earth,  S;c.  are  found  scattered  in  the  provinces  in  the 
same  manner,  and  in  the  same  proportions,  as  in  Europe. 
Argillaceous  earth  is  found  in  the  greatest  quantity. 
The  whole  coast  north  of  the  ])roviuce  of  Venezuela  fur- 
nishes salt  of  a  beautiful  whiteness  ;  and  that  in  the  salt 
pit  of  Araya,  in  particular,  may  vie  with  any  in  America, 
not  even  excepting  Turk's  Island.  This  salt  pit  con- 
sists of  a  mixture  of  fossil  and  marine  salt.  But  the 
Spaniards,  with  their  characteristic  indolence,  almost  en- 
tirely neglect  the  working  of  it ;  so  that  they  do  not  de- 
rive from  it  the  one-hundredth  part  of  what  it  might 
produce.  The  provinces  of  Caraccas  abound  likewise 
in  mineral  waters,  both  hot  and  cold.  They  are  of  va 
rious  qualities,  sujli  as  the  ammoniacal,  the  ferruginous, 
the  nitrous,  and  even  the  acidulous.  The  heat  of  some 
of  these  waters  approaches  to  that  of  boiling  water.  Be- 
tween Porto  Bello  and  Valencia  there  are  springs  which 
rise  to  the  seventy-second  degree,  and  there  is  another 
still  hotter  in  the  vallles  of  Aragua. 

On  the  first  discovery  of  this  country,  the  Spaniards, 
disappointed  in  their  expectation  of  wealth  from  its  mines, 
engaged  eagerly  in  the  pearl  fislicry,  which,  for  some 
time,  was  the  most  considerable  source  of  their  riches, 
and  the  most  important  branch  of  the  royal  revenues. 
This  fishery  was  carried  on  between  the  islands  of  Cu- 
bagua  and  Margaretta,  at  the  cxpence  of  a  great  many 
lives,  both  of  Spaniards  and  Indians.  Several  other  un- 
toward circumstances  caused  them  at  length  to  abandon 
their  fishery,  which  has  never  been  resumed.  It  is  even 
pretended,  that  the  pearls  have  disappeared  from  the 
eastern  coast;  and  the  first  place  on  the  leeward,  where 
that  fishery  is  carried  on  with  some  success,  is  a  bay  situ- 
ated between  Cape  Chichibacoa  and  Cape  de  la  Vela, 
occupied  by  the  Guihiros  Indians,  who  sell  their  peai'ls  to 
the  Dutch  and  English. 

The  luxuriant  soil  of  the  Caraccas  yields  an  exhaust- 
less  store  of  the  most  valuable  vegetable  productions. 
Its  mountains  arc  clothed  with  forests,  consisting  of  all 
the  kinds  of  wood  to  be  found  in  tlie  Antilles,  besides  a 
great  many  species  peculiar  to  themselves.  The  most 
extensive  sl.ip-yards  might  be  supplied  for  ages  from 
these  n.ouiitains  with  timber  of  the  finest  quality  ;  and 
carijenters  and  cabinet-makers  find  such  variety  ot  ma- 
terials for  their  different  purposes,  that  their  principal 
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difficulty  is  te  make  a  selection.     The  wood  called  by 
the    Spaniards    Pardillo,   is   generally  used  for  beams, 
door  frames,  ana  posts.     In  some   places,  instead  of  the 
pardilio,  they  substitute  a  species  of  very  hard  oak,  which 
is  the  guercus  cerus  of  Linnseus,  and  the  guercus  gallifer 
of  Tournefort.     Cedar   is  much  employed   by    cabinet- 
makers for  doors,  windows,  tables,  and  common  chairs. 
For  ornamental  furniture,  they   have  several    kinds   of 
wood  susceptible  of  the  highest  polish.     Of  these,  the 
most  distinguished  is  the  black  ebony,  which  abounds  in 
several   places,   but  particularly  on   the   banks    of   tiie 
Totondoy, — a  spot  apparently  intended  by  Nature  as  the 
nursery  of  tnose  trees  which  contribute  most  to  the  ne- 
cessities or  to  the  pleasure  of  man.     Yellow  and  red  ebo- 
ny are  both  very  common  in  the  forests  of  Terra  Firma  ; 
but  mahogany  is   neither  so  abundant  here,  nor  so  fine, 
as  in  that  part  of  St  Domingo  wliich  Spain  has  ceded  to 
France  ;  yet,  in  richness,  and  variety  of  colouring,  no  ma- 
hogany can  vie  with  the  chacarandy,  a  native  of  Caraccas, 
•which,  wiien  properly   polished,  possesses   a  degree   of 
beauty  wl.icii  no  species  of  timber,  perhaps,  can  exceed. 
For  works  which  reciuire  timber  of  extraordinary  hard- 
ness, they  employ   iron-wood,    the    ybera   fiuterana    of 
Marcgrave ;    or  red  ebony,  which  is  even  harder  than 
iron-wood.     The  only  wood  for  dyeing    which  has  yet 
been    found  in  Caraccas  is  the    Brazil    wood ;    but,  in 
truth,  the  forests  of  this    favoured    country   have  been 
so  little    explored,   that   their   treasures   are    very   im- 
perfectly known. 

Almost  every  part  of  this  district  abounds  in  medical 
plants,  gums,  resins,  roots,  and  barks,  which,  if  duly  at- 
tended to,  would  augment  incalculably  the  riches  of  the 
inliabitaiits,  and  produce   the  most  essential  benefits  to 
mankind.     The    quantity  of  sarsaparilla    which    grows 
here  is  more  than  sufficient  for  the   consumption  of  the 
whole  of  Europe  ;  sassafras  and  liquorice  abound  in  the 
neighbourhood  of  Truxillo  ;  squills  are  found  on  the  sea- 
beach  of  Lagunetas  ;  storax  in  the  jurisdiction  of  Coro  ; 
cassia  in  almost  every  part  of  the  country  ;   gayac  on  the 
coast  ;  aloes  are  raised  in  Carora  ;  a  species  of  quinguina 
IS  obtained  on  the  mountains  ;  in  short,  the    pharmaco- 
posia  of  both  the  continents  might  be  supplied  from  the 
vegetable  stores  of  the  Caraccas.     In  this  enumeration  of 
the  native  productions  of  this  genial   soil,  we  must  not 
omit  the  vanilla,  produced  from  a  creeping  plant,  which, 
like  the  ivy  or  wild  vine,  entwines  around  trees.     This 
plant,  which  requires  uncultivated  and  moist  ground  cover- 
ed with  large  trees,  grows  in  great  plenty  in  the  forests  of 
St  Philip  and  Truxillo,  on  the  banks  of  the  Tuy.     It  is 
■Worth  about  100  francs  a   pound;  and  the  province  of 
Venezuela  alone,  might,  with  some  attention,  be  made  to 
produce  20,000  pounds  weight  of  it  in  a  year.     To  pro- 
pagate this   valuable  plant,   nothing  more  is  necessary 
than  to  insert  some  cuttings  in  tlie  earth  near  a  tree  ; 
they  soon  take   root,  and  entwine    firmly  around  it.     A 
surer  method  to  prevent  tlie  decay  of  the  plant,  is  to  graft 
the  cuttings  in  the  tree  itself,  about  twenty  inches  above 
the  ground.     In  the  same  list  with  vanilla  may  be  placed 
■wild  cochineal,  whicli   grows   in    great   quantities  in  the 
departments  of  Coro,  Carora,  and  Truxillo.     To  be  en- 
abled to  form  a  proper  estimate  of  its  value,  the  reader 
may  consult  a  memoir   lately  jiublislied  at  Paris  by  M. 
Bruiey,  an  intelligent  and  ingenious  planter  in  Caraccas. 
Nor  does  the  animal  kingdom,  in  this  luxuriant  coun- 
try, yield  to  the  vegetable  in  profusion  and  value.   Within 
the    captain-generalship    of   (;araccas,   200,000    homed 
cattle,  180,000  horses,  and  90,000  mules>  roam  over  the 


plains  and  vallies.  Sheep  are  innumei'able ;  and  deer 
abound,  particularly  in  Coro,  Carora,  and  Tocuyo.  In 
short,  the  account  which  M.  Depons,  after  a  long  resi- 
dence in  this  country,  has  given  of  its  fertility  and  pro- 
ductions, amply  warrants  his  assertion,  that  there  are  few 
countries  to  which  Nature  has  been  more  la'vish  of  ner 
favours. 

The  fertility,  as  well  as  the  beauty  of  these  delightful 
regions,  depends,  perhaps,  in  no  inconsiderable  degree, 
on  tiie  number  of  fine  rivers  which  pour  down  in  all  di- 
rections from  the  mountains.  Not  a  valley  is  without  its 
river,  which,  if  not  always  large  enough  to  be  navigable, 
is  at  least  sufficient  to  irrigate  plantations,  and  would  af- 
ford wonderful  facilities  to  many  important  branches  of 
manufactures.  Those  which  have  their  source  in  the 
chain  of  mountains,  flowing  fi'om  south  to  noith,  are  dis- 
charged into  the  sea  ;  while  those  which  spring  from  the 
southern  declivities  of  the  same  mountams,  traverse,  in 
a  southern  direction,  the  whole  extent  of  the  intermedi- 
ate plains,  till  they  resign  their  tributary  streams  to  the 
majestic  Oionoko.  The  former,  strongly  fenced  in  by 
their  banks,  and  happily  favoured  in  their  progress  by 
the  declivity  of  their  channels,  seldom  overflow,  and 
when  they  do,  their  overflowings  are  not  long  or  detri- 
mental. The  latter,  flowing  through  smoother  grounds,- 
and  ill  shallower  beds,  mingle  their  waters  during  a 
great  part  of  the  year,  and  lose  all  appearance  of  rivers 
in  the  general  inundation.  All  these  rivers  dwindle  into 
insignificance  when  compared  with  the  Oronoko,  which, 
with  the  exception  perhaps  of  the  Amazons,  is  the  largest 
river  in  the  vi^orld.  The  particular  description  of  this 
mighty  river,  with  its  tributaries,  we  must  reserve  for  a 
future  occasion,  and  shall,  in  the  mean  time,  content  our- 
selves with  enumerating  a  few  of  those  streams,  which 
Depons  has  thought  worthy  of  a  particular  description. 

At  sixteen  leagues  west  from  Cora  is  the  river  Gui- 
GUES,  navigable  for  canoes  and  sloops  for  six  miles  from 
its  mouth.  Twenty-five  leagues  to  the  east  of  Guigues, 
the  river  Tocuyo  discharges  itself  into  the  sea.  Its 
source  is  about  fifteen  leagues  soutli  of  Carora,  upwards 
of  sixty  leagues  from  the  coast,  and  it  is  navigable  as  far 
as  Hanagua,  about  forty  leagues  from  its  mouth.  Its 
vicinity  furnishes  abundance  of  timber  fit  for  every 
kind  of  building;  and  it  flows  through  a  fertile,  but  ne- 
glected coimtry.  Ten  leagues  to  windward  of  the  Tocuyo 
is  the  mouth  of  the  Aroa,  of  which  the  navigation  is 
neither  easy  nor  beneficial,  though  its  course  be  upwards 
of  forty  leagues.  Reascending  along  the  coast,  we  come 
to  the  mouth  of  the  Yaracuy,  three  leagues  distant  from 
that  of  the  Aroa.  It  has  a  course  of  forty  leagues,  but 
does  not  become  navigable  till  within  two  leagues  east 
of  St  Philip.  From  that  point  it  is  very  useful  for  the 
conveyance  of  the  produce  raised  in  the  valleys  of  St 
Philip,  and  the  ])lains  of  Barquisimeto,  which  is  sent  by 
sea  to  Porto  Beiio,  the  nearest  port.  There  is  no  river 
of  importance  between  the  Yaracuy  and  the  Tuy,  which 
falls  into  the  ocean  thirty  leagues  east  of  the  port  of 
Guayra.  The  source  of  this  river  is  in  the  mountains  of 
San  Pedro,  ten  leagues  from  Caraccas.  Alter  flowing 
through  several  extensive  and  fertile  vallies,  it  is  aug- 
i-nented  by  the  junction  of  the  Guayra,  and  being  thus 
rendered  navigable,  serves  for  the  transportation  of  the 
produce  with  which  these  vallies  aboinid,  particularly 
cacao,  which  is  there  of  tlie  finest  quality.  No  river  t<» 
windward  of  the  Tuy  fixes  the  traveller's  attention  till  he 
readies  Unaha,  the  line  (jf  division  between  the  govern- 
ments of  Caraccas  and  Cumana.     It  pvirsues  a  northerly 
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cmiisc  for  about  thirty  leagues,  aud  is  navigable  about 
aix  leagues  from  the  sea.  All  tiuit  deserves  to  be  nieii- 
lionedof  the  Ni:vii!u  and  the  Manzanaiiks,  is,  that  the 
one  is  sevcntceu  leagues,  and  the  other  twenty-seven 
fast  of  the  Unai-a;  the  fonncr  is  too  rapid  and  jjowciful 
to  be  navijjated  far,  the  other  is  too  small  to  admit  even 
vmall  vessels  more  than  a  mile  from  its  mouth.  The 
latter  stream  washes  the  city  of  Cumana,  to  which,  how- 
ever, it  is  of  little  consequence.  After  passinji;  Cumana, 
■we  meet  the  CJulf  of  Cariaco,  which  receives,  besides 
several  other  streams,  a  river  of  the  same  name.  This 
river  passes  by  the  city  of  Cariaco,  about  two  leagues 
from  the  ku\(,  and  is  only  thus  far  navigable,  nor  always 
even  so  far  :  for  as  it  receives  a  considerable  fjuanlily  of 
rain  water,  in  dry  weather  it  becomes  shallow,  and,  in 
rainy  weather,  is  subject  to  inundations,  which  are  ex- 
tremely inconvenient  to  the  city.  A  tradition  ))revails 
anion;;  the  (iuaycjueris  Indians,  that  the  Gulf  of  Cariaco 
was  form(!d  by  an  earthc|uake. 

On  all  tlic  nortliern  coast,  as  far  as  the  Cape  of  Paria, 
which,  with  the.  Isles  of  the  Dragons,  forms  the  great 
entrance  of  the  Gulf  of  Paria,  not  a  single  navigable  ri- 
ver is  to  be  found.  Of  those  which  discharge  them- 
selves into  the  Gulf,  tlic  most  considerable  is  the  Gl'a- 
HAVicnK.  This  river,  rising  in  the  eastern  declivity  of 
Moimt  IJrigantin,  is  swelled  by  many  streams  of  consi- 
derable magnitude,  so  that  it  rolls  towards  the  Gulf  with 
all  tlie  majesty  of  a  river  of  the  first  rank.  To  vessels 
of  ordinary  size,  it  is  navigable  as  far  as  the  Fork  of  I'an- 
tarma.  Beyond  that,  the  navigation  is  impeded,  not  so 
much  by  tlic  shallowness  of  the  river,  as  by  the  man- 
gro\'cs  and  trees  which  are  thrown  into  it  by  the  wind, 
or  deposited  by  the  currents. 

These  rivers  arc  joined  by  an  infinite  number  of  small- 
er streams,  yet  they  water  only  the  high  or  northern  part 
of  the  provinces  of  Venezuela  and  Cumana,  and  do  not 
amount  to  the  twentieth  part  of  the  rivers  which  proceed 
directly  to  the  sea.  The  southern,  or  low  part  of  Ve- 
nezuela, is  intersected  by  others  which  flow  from  north 
to  south,  till  they  discharge  themselves  into  the  great 
Oronoko.  Of  these,  the  most  considerable  are  the  Ma- 
mo,  the  Pariaigoin  and  Pao,  the  Chivata  and  Zoa,  the 
Cachimamo,  the  Aracay,  thcManapiraandEspino.  In  this 
enumeration,  however,  the  first  place  must  be  given  to 
the  Apura.  After  receiving  the  waters  of  innumerable 
tributary  streams,  which  form  altogether  the  figure  of 
a  fan,  occupyiiig  a  space  of  upwards  of  thirty  leagues, 
this  river  discharges  its  mighty  flood  by  several  channels 
into  the  Oronoko.  Most  of  these  rivers  arc  navigable 
for  forty  or  fifty  leagues,  afibrding  the  most  animating 
anticipation  of  the  future  pros])erily  of  the  country  througli 
which  they  flow,  when  its  inhabitants,  more  enlightened 
and  industrious,  sliall  have  learned  to  appreciate  and  to  im- 
prove the  advantages  which  nature  so  profusely  bestows. 

The  only  lakes  in  Caraccas  which  are  worthy  of  de- 
scription arc  the  lakes  of  Maracaibo  and  Valencia.  The 
lake  of  Maracaibo  is  nearly  in  the  form  of  a  decanter,  ly- 
ing from  north  to  south,  with  its  neck  communicating 
with  the  sea.  Its  length  is  about  fifty  leagues  ;  its  great- 
est breadth,  thirty ;  and  its  circumference,  upwards  of 
a  hundred  and  fifty.  It  is  navigable  to  vessels  of  the 
greatest  burden  ;  but  the  entrance  to  it  is  considerably 
obstructed  by  a  bar.  When  strong  breezes  prevail,  its 
waves  are  so  violently  agitated  as  to  overwhelm  the  ca- 
noes and  small  craft ;  but  it  is  seldom  visited  by  hurri- 
canes, lis  water  is  fresh  ;  b\it  when  a  gale  blows  strontr- 

VoL.  V.     Part  I,  ^ 


ly  from  the  sea,  it  acquires  a  brackisli  taste  from  its 
mixture  with  the  waves.  In  this  lake  the  tide  is  more 
])erceptible  tlian  on  its  neighbouring  toasts.  It  abounds 
with  all  the  different  species  of  fish  which  are  found  in 
the  rivers  of  South  Anieriia:  the  tortcjisc  alone  lorms  a 
singular  exception.  The  shores  of  tlic  Maracaibo  arc 
so  sterile  and  noxious,  as  <o  discouiage  culture  and  po- 
pulation; insomuch,  that  the  Indians  preferred  dwelling 
in  huts,  erected  by  a  pailicular  construction  on  the  lake 
itself.  In  a  place  called  Mena,  to  the  north-east  of  the 
lake,  in  the  most  barren  part  of  its  borders,  there  is  an 
inexhaustible  mine  of  mineral  pitch,  the  true  natural 
pessaphaltc,  which,  when  mixed  with  suet,  is  used  for 
graving  vessels.  The  vapours  exhaled  from  this  mine 
are  so  inflannnable,  that  dining  night  phosphoric  fires 
arc  continu:dly  seen,  in  their  appearance  resembling 
lightriing.  They  serve  as  a  light-house  and  compass  to 
the  Spaniards  and  Indians  who  navigate  the  lake,  and 
who  have  no  other  object  for  observation  but  the  sun  by 
day,  and  these  fires  at  night. 

The  lake  of  Valencia,  though  not  so  extensive  as  tliat 
of  MaracaVho,  is  much  more  iiucrcsting,  both  from  ifs 
beauty  and  utility.  It  is  of  an  oblong  form,  about  thir- 
teen leagues  and  a  half  in  length,  and  its  greatest  brea<llh 
is  four.  Tliough  twenty  rivers  discharge  themselves 
into  this  lake,  it  has  no  visible  outlet ;  yet  neither  its 
depth  nor  its  extent  appear  to  increase.  To  account  for 
this  singular  circumstance,  it  has  been  sui)posed  that 
there  must  be  at  tlic  bottom  of  the  lake  a  subterraneous 
channel,  through  which  its  waters  arc  continually  dis- 
charged ;  and  in  support  of  this  theory  it  is  observed, 
that  boats  sail  with  rapidity  from  the  borders  to  the  cen- 
tre, where  some  dangers  arc  encountered,  but  return  to 
the  borders  with  more  difficulty.  Nothing  can  be  more 
magnificent  and  charming  than  the  scenery  round  the 
lake  of  Valencia.  The  rich  and  beautiful  valley  in  which 
it  is  situated,  surrounded  with  mountains,  except  on  the 
west,  and  the  numerous  islands  scattered  over  its  bosom, 
give  it  a  strong  resemblance  to  Loch  Lomond,  the  most 
interesting  of  our  Scottish  lakes.  The  unfading  verdure 
which  adorns  its  banks,  the  endless  variety  of  birds 
which  sport  in  the  neighbouring  woods,  vying  with  each 
other  in  the  beauty  of  their  plumage  and  the  melody  of 
their  notes,  and  the  fine  plantations  which  extend  from 
it  in  all  directions,  fill  the  heart  of  the  spectator  with  a 
kind  of  rapture,  which  only  the  magnificence  of  nature 
can  impart.  Mr  Semple  saw  on  this  lake  the  first  sail 
which  had  ever  been  spread  here,  and  naturally  hailed 
it  as  the   germ  of  future  improvement. 

On  the  northern  coast  of  this  country,  from  Cape  de 
la  Vela  to  Cape  Paria,  the  tides  are  so  irregular  ami  im- 
perceptible as  to  be  entirely  overlooked  in  nautical  reck- 
onings and  calculations  ;  whilst  on  the  eastern  coast,  from 
Cape  Paria  to  Dutch  Guiana,  they  are  so  powerful  as  to 
command  the  anxious  observation  of  all  navigators  who 
frequent  those  latitudes.  The  bearings  of  the  coasts 
are  the  obvious  cause  of  that  remarkable  difTerence. 
The  winds  arc  much  more  regular  on  the  coasts,  whore 
nothing  deranges  their  natural  direction,  than  in  the  in- 
terior of  the  country,  where  they  arc  subject  to  local 
influence.  The  trade  wind,  v.-hich  prevails  at  sea  in 
these  latitudes,  is  likewise  the  common  breeze  on  tlie 
coasts;  with  this  difference,  that  at  sea  it  is  constant, 
but  on  the  coasts  it  blows  only  from  nine  or  ten  o'clock 
in  the  moming  till  the  evening.  It  blows  from  north- 
cast  by  cast ;  and  is  succeeded  every  night  bv  an  oppo- 
S  s 
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site  wind,  wliich  is  called  the  land-breeze.  But  this  pe- 
riodical succession,  though  general,  is  not  without  ex- 
ceptions. 

Pursu'mg  the  same  course  which  we  observed  in  our 
enumeration  of  the  rivers,  we  come  first  to  the  port  of 
PouTETA,  about  six  leagues  east  of  Cape  de  la  Vela. 
This  port  admits  only  small  vessels  :  but  in  the  harbour 
of  Bayahonda,  four  leagues  farther  to  the  windward, 
vessels  of  the  largest  size  can  anchor  without  being  ex- 
posed to  the  smallest  danger  from  the  winds.  Both  these 
ports  are  in  possession  of  the  Indians,  who  derive  from 
a  pearl  fishery  in  the  road  of  Bayahonda  the  only  article 
they  have  to  barter  wdth  the  Dutch  and  English.  As 
we  proceed  along  the  coast  to  the  eastward,  we  come 
next  to  the  port  of  Maracaibo,  which,  though  in  itself 
an  excellent  harbour,  is  rendered  almost  inaccessible  by 
a  bar  of  quick  sand  at  its  entrance,  w'hich  is  never  cover- 
ed with  water  beyond  the  depth  of  ten  or  twelve  feet. 
Proceeding  in  the  same  direction,  we  come  to  Coro, 
whose  port  lies  open  from  north  to  north-east.  In  this 
port  the  water  continues  to  deepen  as  we  approach  the 
shore ;  but  neither  its  accommodations,  nor  its  commo- 
dities, are  such  as  to  render  it  a  place  of  great  resort. 
After  leaving  Coro,  we  meet  with  nothing  that  deserves 
the  name  of  a  harbour  till  we  come  to  Porto  Cabello, 
better  kno\vn  by  the  name  of  Porto  Bcllo,  which,  for 
space,  beauty,  convenience,  and  safety,  is  by  far  the 
finest  harbour  on  the  whole  coast  of  America.  The 
whole  of  the  Spanish  navy  might  ride  here  without  con- 
fusion ;  and  the  high  lands  which  encompass  it  are  so 
happily  disposed,  as  to  shelter  it  from  the  fury  of  any 
wind  that  blows.  In  the  unruffled  tranquillity  of  its  sur- 
face, it  resembles  a  pond,  rather  than  a  port  upon  those 
tropical  seas,  which  are  always  agitated  with  more  or 
less  violence.  Porto  Cabello,  the  name  given  to  it 
by  the  Spaniards,  imports,  that  a  vessel  at  anchor  is 
more  effectually  scciuxd  here  by  a  single  rope,  than 
elsewhere  by  the  strongest  cables.  Its  anchorage,  which 
owes  nothing  to  art,  is  so  commodious,  that  the  largest 
ships  may  lie  along  side  of  the  wharf,  and  load  and  im- 
load  without  the  assistance  of  lighters.  Three  leagues 
to  wndward  of  this  port  is  the  bay  of  Turiamo,  which 
extends  one  league  from  north  to  south,  but  which,  hav- 
ing no  shelter  from  the  north  wind,  is  seldom  visited  by 
merchants,  to  whom  the  commodities  of  the  adjacent 
countries  hold  out  no  temptations.  The  same  remark  is 
applicable  to  the  bays  of  Patancmo,  Borburata,  and  Sie- 
nega.  Having  passed  these,  wc  find  ourselves  next  in 
the  bay  of  Ocumara,  five  leagues  cast  of  Porto  Bello. 
This  is  a  commodious  and  well  sheltered  harbour,  de- 
fended on  the  east  by  a  battery  mounting  eight  pieces  of 
cannon  of  the  calibre  of  8  or  12.  At  the  distance  of  one 
league  from  the  port  is  the  village  of  Ocumara,  watered 
by  a  river  of  the  same  name,  which  discharges  itself  in- 
to the  bay,  at  the  bottom  of  the  port.  The  next  port  of 
any  consequence  which  wc  meet  with  is  that  of  Guayua, 
whose  road  is  always  so  open  to  the  breeze,  that  tlie  sea 
is  kept  there  in  a  state  of  continual  agitation;  and  the 
riolencc  of  the  winds  frequently  occasions  damage  to  the 
'■.hips  which  ride  at  anchor.  The  surge  is  very  strong: 
and  acting  at  the  bottom,  as  well  as  on  the  surface  of  the 
water,  keeps  the  sand  in  constant  agitation,  and  depo- 
sits it  in  such  <iuantitics  upon  the  anchors,  that  before 
ihcy  have  been  fixed  for  a  month  it  is  impossible  to 
lioist  them.  To  avoid  the  certain  loss  of  their  cables, 
every  vessel  is  obliged  to  hoist  anchor  once  in  eight  days. 
The  depth  of  water  docs  not  exceed  eight  lulhoms  at  the 


distance  of  a  quarter  of  a  league  from  the  beach  ;  and  to 
complete  the  catalogue  of  its  inconveniences,  that  spe- 
cies of  worms,  called  tarets,  which  is  so  destructive  to 
shipping,  commits  greater  ravages  here  than  in  any  port 
of  the  Caraccas.  Yet  in  spite  of  all  these  unfavourable 
circumstances,  the  harbour  of  Guayrais  more  frequent- 
ed than  any  other  upon  the  coast.  Between  Guayra 
and  Cape  Codera,  the  distance  is  twenty-five  leagues. 
The  coast  then  takes  a  direction  to  the  south-east,  and 
conducts  us  to  the  lake  of  Tacarigua,  about  thirteen 
leagues  and  a  half  distance  from  the  Cape.  In  its  form 
this  lake  exactly  resembles  a  bay,  a  name  which  it  would 
certainly  have  obtained,  were  it  not  for  a  bar  of  quick- 
sand, which  frequently  cuts  off  its  communication  v>"ith 
the  sea.  Its  form  is  circidar ;  and  from  the  sea  on  the 
north-east  to  its  deepest  recess  on  the  south-east,  it  mea- 
sures about  seven  leagues.  The  next  port  we  meet  with 
is  Barcelona,  which  is  so  shallow  as  to  be  incapable  of 
admitting  vessels  of  any  considerable  size,  and  affords 
no  shelter  but  against  the  breeze.  At  the  distance  of 
one  league  to  the  north,  however,  the  island  of  Borra- 
cha  presents,  on  its  south  side,  a  safe  harbour  for  ship* 
of  any  magnitude.  From  Barcelona  the  coast  runs  to 
the  north-east  as  far  as  Cumana,  at  the  distance  of  two 
leagues.  The  intermediate  space  is  filled  with  a  chain 
of  islands  not  far  separated  from  the  coast.  Some  of 
these  are  provided  with  bays  and  harbours,  none  of  which, 
however,  are  of  such  importance  as  to  merit  particular 
notice.  The  port  of  Cumana  is  well  sheltered  against 
the  inclemency  of  the  weather;  but  we  forbear  giving,- 
any  particular  description  of  it,  till  we  come  to  speak  of 
the  government  and  town  of  the  same  name.  To  the 
east  of  Cumana,  at  a  considerable  distance,  is  the  Gulf 
of  Cariaco,  formed  by  a  part  of  the  coast  of  Cumana, 
the  point  of  Araya,  and  the  Barrigon.  This  gulf  ex- 
tends ten  leagues  from  east  to  west,  and  is  from  three  'to 
foiu'  leagues  broad.  Towards  the  centre  its  depth  is 
from  80  to  100  fathoms.  Protected  by  the  surrounding 
mountains  from  every  wind,  except  the  trade  wind,  its 
surface  is  in  general  as  smooth  as  a  lake  :  to  that  wind, 
however,  it  is  entirely  exposed,  and  its  waters  of  coiu'se 
are  agitated  in  proportion  to  the  strength  of  the  breeze. 
In  this  gulf,  the  lake  of  Eveco,  thcGurintar,  and  Juan- 
antar,  are  three  places  very  convenient  for  loading.  The 
point  of  Araya,  lying  cast  from  the  mouth  of  the  river  of 
that  name,  is  rendered  dangerous  by  its  lowness,  and  by 
a  sand  bank,  on  the  north-east,  almost  on  a  level  with 
the  surface,  which  advances  two  leagues  into  the  sea. 
To  this  point,  however,  the  attention  of  those  who  ar- 
rive from  Europe  must  be  directed,  if  they  wish  to  make 
an  easy  entrance  to  the  port  of  Cumana.  For  that  pur- 
pose it  is  absolutely  necessary  to  bear  off  from  the  nortli- 
east  and  south-west  till  they  have  doubled  the  poitit  ; 
after  which  thc-y  mav  coast  along  the  shore  for  half  a 
league.  Advancing  still  to  the  east,  we  arrive  at  a  large 
gulf,  whicli  the  Spaniards  callGoLKO  Thisie,  hut  which 
is  known  to  the  French  and  English  by  the  name  of  the 
Gulf  of  Paria.  On  the  west  of  tiiis  gulf  is  that  part 
of  Terra  I'irnr.i,  called  Paria,  and  on  the  east  the  isle  of 
Trinidad.  From  these  two  lands  on  the  north,  two  points 
jut  out,  between  which  lie  two  islands,  with  regard  to 
these  two  points  nearly  east  and  west.  These  islands 
almost  close  the  gtdf  on  the  north,  leaving,  however, 
between  them,  a  space  in  which  are  four  openings  called 
the  mouths  of  the  Dragon,  by  which  the  superfluous 
waters  of  the  gulf  arc  discharged.  The  largest  of  these 
openings,  being  two  leagues  broad,  lies  on  the  west,  be- 
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twcen  Po'uit  Paua  and  tijc  iJaud  at  Ciiacacliacarcs.  In 
tliis  inli.l  to  the  jyvilf  there  is  nolhiiijj  dimj^crous,  except 
a  rock  wliieli  jusl  eniei^^es  IVoiii  ihi:  surface  at  twoeahhs 
Icngtli  IVom  the  ishiiul  ol'  Chacachacarcs.  Between  this 
island  and  that  of  Navios  is  a  second  and  .smaller  niouth, 
called  the  Vessels  Us  channel,  lyinj;;  from  north  to 
south-east,  renders  it  very  pood  for  the  (joinj^  out,  l)iit 
very  bad  for  the  entrance  of  shijjs.  A  third  mouth,  call- 
ed the  mouth  of  Hvicvos,  (I'^tiitj's  mouth,)  is  formed  hy 
the  isle  of  Navios  on  the  west,  and  that  of  Monas  on  the 
«ust.  I-ying  in  a  direction  from  north,  north-east,  to 
south,  south-east,  it  is  much  more  convenient  for  enler- 
iiifj  than  poinj;;  out.  The  fonilh  mouth  is  between  Trini- 
dad, and  the  point  that  is  most  to  the  west  south-west  of 
tliat  island.  It  is  called  the  mouth  de  Los  Monos,  (Mon- 
key's Month,)  probably  because  it  is  rendered  narrower 
and  more  ditlicult  by  a  rock,  which,  from  its  position  in 
the  centre,  occasions  a  contiiuial  commotion,  while,  at 
the  same  time,  the  land  of  Trinidad,  hy  excluding  the 
winds,  occasions  a  calm  which  is  but  rarely  interrupted 
by  momentary  gusts.  Tiiis  gulf  is  twenty-five  leagues 
from  east  to  west,  and  fifteen  from  north  to  south.  In 
nil  that  extent  the  anchorage  is  good,  but  the  depth  va- 
ries from  eight  to  thirty  fathoms:  upon  the  coast  of  Pa- 
ria,  the  soundings  are  much  less.  This  gulf  is  in  fact 
;i  real  port,  which,  in  extent  and  excellence,  is  scarcely 
surpassed  by  the  finest  in  the  world.  Its  bottom  is 
mudtly,  except  on  the  coast  of  Terra  I'irma,  where 
there  are  shoals  and  banks  of  sand.  Though  the  waters 
of  this  gulf  have  been  said  by  some  authors  to  be  fresh, 
they  are  in  reality  as  salt  as  those  of  the  sea.  A  consi- 
derable volume  of  water  is  poured  into  it  on  the  south 
south-west,  by  dilTerent  mouths  of  the  Oronoko,  with  a 
velocity  which  greatly  incommodes  vessels  steering  that 
way  on  their  passage.  Depons  thinks  it  probable  that  a 
part  of  those  waters  have,  in  the  progress  of  ages,  de- 
tached from  Terra  Firma  what  is  at  present  called  Trini- 
dad, and  that  their  ravages  will  not  cease  till  they  have 
opened  the  mouths  of  the  Dragon,  and  thrown  them- 
selves into  the  ocean.  The  currents,  which  arc  always 
carried  into  the  sea  by  the  channels  of  these  mouths,  ren- 
'Jer  it  impossible  to  enter,  particularly  by  tlie  small  ones, 
unless  the  winds  be  higidy  favourable.  Nor  is  it  less 
difficult  to  enter  on  the  south  than  it  is  on  the  north.  It 
•annot  be  attempted  with  safety  imless  the  wind  be  from 
tlie  south-cast,  and  then  it  is  necessary  to  coast  it  to  the 
south  of  the  island  of  Trinidad  as  far  as  point  Hicacos, 
which  must  be  approached  within  two  cables  length,  in 
•rder  to  pass  between  that  jioint  and  a  shoal  in  the  middle 
of  the  channel,  formed  by  the  same  point  and  the  small 
island  of  Soldado.  There  are  several  ports  and  roads 
along  the  coast  of  Paria  which  greatly  facilitate  the  com- 
Tiiunication  with  Trinidad. 

After  tliis  detailed  account  of  the  climate,  the  natural 
history,  and  physical  aspect  of  this  country,  it  becomes 
an  interesting  inquiry,  what  improvement  do  the  inhabi- 
tants make  of  the  advantages  which  natiu'e  has  so  liber- 
ally aft'orded  ?  Few  parts  of  Spanish  America  are  under 
better  cidtivationtlian  Caraccas,  because  when  its  mines 
disappointed  tiic  expectations  of  its  conquerors,  they 
were  compelled  to  depend  on  the  productions  of  the  soil 
for  the  riches  which  its  bowels  denied.  The  luxuriant 
vegetation  of  its  vallies  might  well  inspire  the  most  san- 
guine hopes;  and,  in  the  hands  of  a  people  trained  to 
habits  of  regular  industry,  would  soon  have  become  a 
source  of  ampler  and  mon  substantinl  wealth  than  could 
ever  be  derived  from  llie  mines  of  Mexico  and  Peru. 


But  the  Spaniards,  intent  aB  thoy  were  on  riches,  were 
loo  indolent,  or  too  unskilful  to  reap  the  full  benefit  of 
their  situation;  and  though  agriculture  flourishes  iiiori 
in  Caraccas  than  in  any  other  of  the  Spanish  provinces, 
it  is  at  this  day  so  imperfect  as  hcarcely  to  raise  the  onc- 
thousantUh  part  of  the  production  which  this  favoured 
country  might  be  easily  made  to  yield. 

Cacao,  an  indigenous  production  ol  this  part  of  .\me. 
rica,  naturally  attracted  their  first  attention.  It  was  soon 
adopted  as  one  of  their  most  favourite  aliments;  and  in 
the  mother  country  the  relish  for  chocolate  be<  ame  so 
strong,  that  it  was  regarded  as  even  more  indispensable 
than  bread.  Plantations  of  cacao  were  accordingly  mul- 
tiplied in  Caraccas,  and  the  congenial  soil,  answering 
the  fondest  wishes  of  the  planters,  yielded  crops  of  this 
valuable  fruit  no  less  excellent  than  abundant.  To  the 
merchant  the  best  recommendation  of  cacao  is,  that  it 
comes  from  Caraccas;  but  even  there  its  qualities  vary 
in  did'erent  provinces.  The  cacao  of  Oriuco  is  superior 
to  that  of  other  places,  and  weighs  twenty  percent,  more 
than  an  equal  quantity  of  any  other.  Next  to  that  is  the 
cacao  of  the  coast,  which  is  preferred  to  that  of  the  in- 
terior. The  plantations  of  cacao  are  all  cither  to  the 
north  of  the  chain  of  mountains  which  coast  the  sea,  or 
in  the  interior  country.  Two  principal  crops  of  them 
are  gathered  in  a  year;  one  about  St  John's  day,  the  other 
towards  the  end  of  December.  The  cacao  ripens,  how- 
ever, and  is  gathered  during  the^vrhole  year.  But  in  all 
seasons  the  planters  of  Caraccas  endeavour,  as  far  as 
possible,  to  collect  their  crops  only  at  the  wane  of  the 
moon,  imaginiiig  that  the  imts  are  then  more  solid,  and 
less  liable  to  spoil.  Some  of  them,  however,  ridicule 
this  practice,  as  no  less  inconvenient  than  absurd;  be- 
cause, if  the  harvest  continue  only  during  the  fifteen 
days  of  the  moon's  decline,  much  of  the  ripe  fruit  must 
be  left  rotting  on  the  tree,  and  a  great  loss  would  thus 
be  incurred  by  suspending  the  harvest  during  the  moon's 
increase.  IMore  attention  is  paid  to  the  culture  and  pre- 
paration of  cacao  in  the  eastern  part  of  Terra  Firma, 
than  hi  any  other  part  of  the  world  ;  and  to  this  attention, 
as  much  perhaps  as  to  the  excellence  of  the  soil,  must 
wc  ascribe  that  superiority  which  the  cacao  raised  here 
possesses  over  that  of  every  other  country. 

Till  the  year  1744,  cacao  was  the  only  article  of  culti- 
vation in  Caraccas.  At  that  time  two  individuals  intro- 
duced the  culture  of  indigo,  which,  in  spite  of  strong 
])rejudices  against  it,  succeeded  so  well,  that  all  new 
plantations  were  now  prepared  for  indigo.  The  vallies 
of  Aragoa,  where  it  was  first  cultivated,  exhibited  an 
unexampled  and  astonishing  rapidity  of  increase.  Over 
immense  plains,  lyuig  till  then  in  a  state  of  nature,  plan- 
tations of  indigo  rose  as  if  by  enchantment.  And  the 
concourse  of  cultivators  gave  rise  to  many  new  villages, 
and  restored  others  from  a  state  of  ruin  to  the  elegance 
and  importance  of  cities.  The  culture  of  indigo  has 
extended  from  the  vallies  of  Aragoa  to  the  south-west 
as  far  as  Varinas.  None  of  it  ajipears  on  the  coast,  nor 
eastward  of  the  town  of  Caraccas  to  the  gulf  of  Paria, 
nor  southward  to  the  Oronoko.  To  enter  into  a  detail  of 
the  process  by  which  indigo  is  prepared,  would  be  here 
out  of  place.  We  may  only  observe,  that  the  inhabitants 
of  Terra  Firma,  instead  of  suspending  it  in  sacks,  after 
fermentation,  dry  it  under  sheds.  This  method,  though 
tedious,  is  favourable  to  the  quality  of  the  indigo.  It 
tluis  acquires  greater  hardness  and  lustre,  and  its  weight, 
in  proportion  to  bulk,  is  considei-ably  more  than  tliat  of 
indigo  dried  in  the  sun.  In  packing  this  commoditv. 
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likewise,  the  Spaiiiards  have  adopted  a  better  method 
than  that  which  is  usually  followed.  Instead  of  putting 
it  into  barrels,  they  pack  it  in  sacks  of  coarse  linen,  over 
which  a  calf's  hide  is  so  hermetically  sewed  as  to  be 
quite  impenetrable.  These  packages,  which  are  called 
ceroons,  possess  great  advantages  over  barrels.  They  are 
more  solid,  more  convenient  for  transportation,  nor  are 
they  liable  to  any  damage  from  the  rough  usage  which 
they  may  encounter  on  their  conveyance  from  the  place 
of  manufacture  to  any  European  port,  or  from  the  care- 
lessness and  unskilftllness  of  carriers  in  their  subse- 
quent circulation. 

Cotton,  though  long  known  in  Caraccas,  was  so  much 
neglected,  that,  previous  to  the  year  1782,  a  hundred 
plants  formed  about  the  proportion  of  the  largest  planta- 
tion. The  success  of  tlie  indigo  plantations,  affording  a 
sufficient  proof  that  the  soil  of  that  country  was  not 
adapted  exclusively  to  the  culture  of  cacao,  at  length  in- 
duced some  planters  to  pay  attention  to  the  cultivation  of 
cotton ;  and  their  success  was  so  flattering,  that  the  cot- 
ton plant  soon  occupied  a  considerable  portion  of  the  val- 
lies  of  Aragoa,  Valencia,  Araure,  Barqviisimeto,  Vari- 
nas,  Cumana,  and  several  other  places  in  the  provinces 
of  Caraccas.  As  the  cotton  is  destroyed  by  frequent  or 
heavy  rains,  the  coast  from  Cape  de  la  Vela  to  Cape  Pa- 
ria,  which  attracts  the  clouds,  is  improper  for  its  culture, 
and,  of  course,  no  cotton  plantations  are  there  to  be  found. 
In  the  dependencies  of  .Caraccas,  cotton  is  planted  only 
in  the  months  of  May  and  June ;  because,  as  the  plants 
blossom  always  in  November,  those  planted  in  July  and 
August  would  be  surprised  by  the  blossoming  season 
laefore  they  had  reached  their  natural  growth,  and  had 
acquired  the  consistency  necessary  to  perfect  fructifica- 
tion. Contrary  to  the  practice  of  the  French  colonies, 
who  plant  their  cotton  trees  in  a  quincunx  form,  the  Spa- 
niards of  Caraccas  plant  on  straight  lines,  drawn  with  a 
cord,  and  separated  by  a  space  of  seven  or  eight  feet. 
The  holes  to  receive  the  seed  are  four  feet  distant  from 
one  another,  and  into  each  are  thrown  five  or  six  grains, 
not  more  than  the  half  of  which  generally  rise.  The 
worms,  so  destructive  to  the  cotton-plant  in  other  coun- 
tries, never  attacked  it  in  the  vallies  of  Aragoa  until  the 
year  1802,  and  their  appearance  was  probably  occasioned 
by  the  abundant  rains  which  fell  in  the  four  preceding 
years.  Though  less  skilful,  perhaps,  in  the  culture  and 
preparation  of  their  cotton  than  the  English,  French, 
and  Dutch,  the  Spaniards  at  least  pack  it  more  conve- 
niently. Instead  of  stuffing  it  into  unwieldy  bales  of  three 
liundred  weight,  as  is  usually  done,  they  make  small 
packages  of  a  quintal,  which,'  by  the  aid  of  presses,  are 
reduced  to  so  small  a  compass,  that  each  jjackagc  is  not 
more  than  fifteen  inches  in  length,  nor  from  ten  to  twelve 
in  breadth.  Each  package  is  in  general  covered  with  an 
ox's  hide,  in  such  a  manner  as  to  protect  the  cotton  from 
all  damage. 

Coffee,  which,  in  the  colonies  of  every  other  nation, 
had,  for  more  than  half  a  century,  formed  an  important 
branch  of  commerce,  was  cultivated  in  the  Transatlantic 
dominions  of  Spain  merely  as  an  article  of  domestic  con- 
sumption, till  Don  IJarthelemy  Blandin,  in  1784,  devoted 
to  its  exclusive  cultivation  a  property  which  he  possessed 
in  the  valley  of  Chacao,  within  one  league  of  the  toM'n  of 
Caraccas.  The  valley  of  Aragoa,  where  all  the  enter- 
prise and  activity  of  the  Spaniards  seems  to  be  concen- 
trated, was  the  first  to  adopt  this  new  branch  of  cultiva- 
tion ;  and  so  rapid  and  general  was  the  influence  of  its 
example,  that  not  only  aJl  the  new  plantations,  com- 


menced since  1796,  are  in  coffee,  but  many  planters 
have  abandoned  cacao  and  indigo  to  make  way  for  its 
cultivation.  Still,  however,  the  culture  of  coffee  is  so 
far  from  having  attained  the  increase  of  which  it  is 
susceptible  in  this  extensive  and  fertile  country,  that  the 
quantity  produced,  independent  of  what  is  used  for  domes- 
tic consumption,  does  not  exceed  1,000,000  pounds. 
Less  attention  is  paid  by  the  Spaniards  to  their  coffee  in 
the  various  stages  of  its  growth,  as  well  as  in  its  pre- 
paration, than  its  importance  demands.  The  weeding 
of  it,  in  particular,  is  so  much  neglected,  that  the  young 
plants  have  to  struggle  continually  against  weeds,  which 
not  only  impede  their  growth,  but  threaten  their  exis- 
tence. In  gathering  the  crop  they  arc  equally  careless. 
The  cherry  which  has  just  begun  to  redden,  as  well  as 
that  which  is  thoroughly  red,  is  indiscriminately  gathered, 
and  delivered  to  the  process  of  fermentation,  which  is 
itself  defective. 

In  all  the  other  European  colonies  situated  between 
the  tropics,  sugar  is  the  prime  article  of  commercial 
produce.  In  Caraccas,  it  enjoys  only  a  secondary  rank  ; 
for,  though  it  is  raised  in  considerable  quantities  for 
home  consumption,  scarcely  any  of  it  is  exported.  The 
quantities  of  sugar  which  the  Spaniards  devour,  furnish 
a  sufficient  explanation  of  the  deficiency  of  this  branch  of 
their  commerce.  The  inhabitants  of  Caraccas,  with- 
out distinction  of  condition,  fortune,  or  colour,  make 
sugar  the  principal  article  of  their  food.  Gtiarajto,  an 
intoxicating  beverage,  of  which  all  classes,  particularly 
those  of  inferior  rank,  are  passionately  fond,  is  produced 
by  the  fermentation  of  sugar  in  water.  In  the  banquets 
of  the  rich,  confectionary  holds  the  most  distinguished 
place.  Their  deserts  sometimes  consist  of  two  or  three 
hundred  dishes  of  sugars,  tastefully  arranged  and  mould- 
ed into  every  shape  that  can  be  imagined,  to  excite  the 
admiration  of  the  company.  In  a  word,  there  is  not  a 
single  negro,  whether  freeman  or  slave,  whose  meal 
does  not  consist  of  a  little  cacao  boiled  m  a  great  quantity 
of  water,  and  a  large  lump  of  coarse  sugar,  which  he 
eats  like  bread.  It  can  scarcely  be  wondered,  then,  tliat 
sugar  should  make  such  a  trifling  figure  among  the  ex- 
ports of  the  Caraccas.  The  sugar  plantations  are  gene- 
rally in  the  vicinities  of  towns,  because  there  the  sale  is 
readiest,  and  the  greatest  facilities  are  afforded  to  cul- 
tivation. The  planters  of  Terra  Firma  are  very  skilful  iiv 
distinguishing  the  qualities  of  soil  which  sugar  requires, 
of  which  the  excellence  of  their  sugar  aflbrds  an  indis- 
putable proof.  Before  the  year  1796,  all  their  pi  nta- 
tions  contained  the  same  cane  that  is  raised  in  the  other 
colonies.  At  that  time,  the  cane  of  Otaheite  was  brought 
from  Trinidad,  and  its  advantages  seemed  so  great  that 
it  was  generally  adopted.  Notwithstanding  the  excel- 
lence of  soil  in  Caraccas,  its  sugar,  from  want  of  due 
care  and  skill  in  the  different  stages  of  its  preparation, 
is  much  inferior  in  crystallization  and  whiteness  to  that 
of  the  other  colonies.  The  alkali  which  they  employ 
consists  chiefly  of  ashes,  which,  besides  giving  the  sugar 
a  brown  tinge,  prevents  it  from  acquiring  the  proper 
consistence.  Their  method  of  drying  the  sugar  ap- 
pears likewise  very  cxceptiouable.  They  spread  it  upon 
an  elevated  platform,  covered  by  a  grooved  roof.  In 
fair  weather,  they  shove  aside  this  roof,  that  the  sugar 
may  be  exposed  to  the  rays  of  the  sun.  The  sugar, 
however,  has  time  to  regain,  during  the  rains,  or  front 
the  danipness  of  the  night,  the  humidity  which  the  sun 
had  drawn  off;  and  the  transitions  fiom  dry  to  damp, 
and  from  damp  to  dry,  necessarily  destroy  the  grain  of 
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ihc  sugar,  and  prevents  it  from  being  svifficicntly  con- 
solidated to  render  it  durable.  Another  cause  of  the 
general  inferiority  of  suj^ar  in  Caraccas  is,  that  the 
planters  find  their  interest  in  selling  as  sugar  a  mass 
composed  of  all  the  molasses,  and  of  eight  tenths  of  llii; 
mucilage,  which  are  justly  regarded  in  the  other  colonic-s 
as  heterogeneous  parliiles.  The  poor,  who  subsist  ])rin- 
eipally  on  this  tnipure  compound,  proctire  it  at  a  small 
expc'.ice,  and  habit  niakes  them  prefer  it  to  clayed 
sugar.  For  the  fabrication  of  the  guara/iu,  too,  this 
compound  is  much  preferable  to  clayed  sugar,  becuusc 
it  possesses,  in  a  superior  degree,  the  principles  of 
fermentation.  In  a  short  lime,  the  manufacture  of  sugar 
will  probal)ly  be  much  improved  in  tlie  provinces  of 
Caraccas;  for  the  valuable  work  of  Dutronc  on  the  his- 
tory of  the  cane,  and  on  the  means  of  obtaining  sugar  in 
greater  quantity,  and  of  better  ([uality,  than  by  the 
ordinary  process,  is  in  the  hands  of  several  planters,  who 
arc  prevented  from  applying  its  principles  only  by  the 
difliculty  of  procuring  the  proper  utensils. 

Tlic  cultivation  of  tobacco  was  at  first  free  ;  but  the 
necessities  of  the  state,  and  the  cxpcnces  of  the  govern- 
ment of  Caraccas  and  its  dependencies,  at  length  in- 
duced the  king  to  reserve  to  himself  the  exclusive 
privilege  of  planting  and  selling  it  here,  as  he  had  done 
long  before  in  the  kingdoms  of  Mexico,  Peru,  and  Santa 
Fe.  A  ccdule,  executed  in  1779,  severely  prohibited  all 
persons  from  sowing  tobacco,  and  fixed  upon  the  pltices 
which  were  considered  the  most  sultublc  in  tlic  different 
provinces  for  cultivating  and  preparing  tobacco  on  the 
king's  account.  In  each  of  these  places  administrations 
were  established,  all  subject  to  a  director  general  of 
tobacco,  residing  at  Caraccas,  with  a  salary  of  4000  dol- 
lars. The  persons  entrusted  with  these  administrations, 
distribute  allotments  of  the  land  appropriated  to  the 
culture  of  tobacco  to  such  as  apply  for  them.  The 
quantity  allotted  is  proportioned  to  the  abilities  of  the 
grantee,  and  to  the  number  of  cultivators  which  he 
engages  to  employ.  Advances  of  monev  are  even  made 
to  him,  which  arc  deducted  from  the  amount  of  the  first 
tobacco  he  delivers  to  the  exchec[ucr.  An  express 
injunction  is  laid  upon  him,  to  sow  all  the  land  given  him 
with  tobacco  alone,  and  to  deliver  to  the  king's  officers 
all  the  tobacco  which  he  raises,  without  retaining  a 
single  leaf;  and  he  is  paid  according  to  the  quality.  The 
Spaniaids  of  Caraccas  give  their  tobacco  two  kinds  of 
preparation :  one  of  which  they  term  ciu-a  secaf  or  the 
dry  preparation  ;  and  the  other  cura  ncgra,  or  black  ]>re- 
paration.  The  only  distinction  of  the  cura  /icffra  consists 
in  the  degree  of  fermentation  which  it  receives.  The 
object  of  this  preparation  is  to  obtain  from  it  a  juice 
liighly  esteemed  in  tlie  country.  For  this  purpose  it 
undergoes  an  operation  which  blackens  it,  and  from  that 
circumstance  it  derives  its  name.  Both  the  cura  scca 
and  cura  neg-ra  are  divided  into  three  qualities,  the  prices 
of  which,  paid  to  the  cultivators  by  the  king,  are  very 
different.  In  classing  them,  great  abuses  take  place, 
which  the  law  has  never  been  able  to  prevent.  Accord- 
ing to  a  wise,  but  ineffectual  regulation,  passed  on  the 
2d  of  June  1787,  the  delivery,  reception,  weight,  and 
qualities  of  the  tobacco,  must  be  determined  according 
to  certain  forms,  in  presence  of  the  factor,  book-keeper, 
administrator  of  the  magazines,  the  visitor  or  inspector, 
the  cultivator,  and  the  commissary-general  of  the  planta- 
tions. The  tobacco  is  classed  by  the  inspector,  who  is 
not  to  be  impeded  in  the  discharge  of  his  duty.  The 
cultivator,  if  dissatisfied,  may  appeal  to  the  assistants, 


whose  unanimous  voice  can  change  the  classification ; 
if  they  are  divided  in  opinion,  they  refer  the  decision  to 
persons  of  experience.  Though  the  tobacc^may  nor 
have  all  the  qualities  requisite  to  preserve  it  foHl  length 
of  time,  it  is  received  according  to  its  class  and  value, 
l)rovidcd  its  corruption  does  not  take  place  within  five 
or  six  months.  While  the  tobacco  is  weighed  in  pre- 
sence of  the  above-mentioned  company,  the  steel-yard 
is  held  by  one  of  the  guards  nominated  by  the  adminis- 
tration. Two  invoices  are  made  of  it,  and  signed  by  all 
ih'»  assistants.  One  of  them  remains  at  the  factory,  the 
other  ia  consigned  to  the  commissar)- -general  of  the 
plantations.  The  cultivator  is  paid  for  his  tobacco  at 
the  following  rates  :  For  a  quintal  of  the  cura  ncgra, 
first  quality,  eleven  dollars;  second  quality,  ten;  tliird 
quality,  seven.  For  a  quintal  of  the  cura  »eca,  firs' 
([uality,  ten  dollars  ;  second  quality,  eight ;  third  quality, 
three. 

A  stranger,  in  travelling  through  this  countr}',  the 
most  lovely  and  luxuriant  perhaps  in  the  world,  is  as- 
tonished to  find  its  plantations  so  trifling  and  unproduc- 
tive. A  planter  is  considered  rich,  whose  annual  income 
amounts  to  4000  or  5000  dollars  ;  nor  are  there  twenty 
plantations  within  the  captain-generalship  of  Caraccas 
v/hich  yield  a  greater  revenue.  This  is  not  owing  to 
an  over  minute  division  of  property ;  but  it  is  rare  to  sec 
one-tenth  of  a  plantation  cultivated.  It  is  a  fact,  ex- 
tremely disgraceful  to  the  govcmmcnt  of  Caraccas,  or 
to  the  inactivity  of  its  inhabitants,  that,  ui  this  wide  and 
fertile  district,  there  is  raised  not  one-tenth  part  of  the 
produce  which  the  industry  of  the  French  extorts  from 
St  Domingo,  a  countiy  200  times  less  spacious,  incom- 
parably less  watered  and  less  fertile,  and  with  not  more 
than  one-half  of  the  white   population. 

Five  causes  are  assigned  by  Dcpons  for  this  backward 
state  of  cultivation.  The  first  is,  the  number  of  mort- 
gages with  which  every  estate  in  Caraccas  is  more  or 
less  burdened.  As  the  Spaniards  never  alienate  any  pro- 
perty, however  poor  they  may  be  in  reality,  they  must 
still  maintain  the  appearance  of  wealth.  When  in  want 
of  money,  they  borrow  it  at  an  intf  rest  of  5  fler  cent,  on 
their  landed  possessions  :  loans,  whicli  are  the  more  easy, 
because  the  low  state  of  commerce  prevents  money  froni- 
rising  to  a  high  rate. 

A  still  more  serious  evil  arises  fi-om  the  pious  legacies 
and  jirebcnds  with  which  many  estates  are  encumbered. 
These  legacies,  augmenting  from  generation  to  genera- 
tion, cannot  be  bought  up  by  payment  of  the  capital,  but 
keep  the  planter  under  an  obligation  to  pay  regular  in- 
terest, and  thus  deprive  him  of  the  means  of  increasing 
his  productions.  It  would  be  infinitely  more  conducive 
to  the  public  pros])crity,  if  all  these  pious  donations 
were  dischai-ged  in  full,  even  though  it  should  be  neces- 
sary to  sell  all  or  part  of  the  fast  pro])erty,  rather  thar» 
suffer  them  to  accumulate  on  the  possessions,  the  annual 
interests  of  which  consume  their  revenues,  and  paralyse 
the  industry  of  the  most  active  proprietors.  Adverse 
seasons,  which  destix>y  two  or  three  crops  successively, 
ruin  for  ever  a  planter,  however  industrious  he  may  be, 
who  is  burdened  with  mortgages.  The  debt  is  con- 
tinually augmented  by  expences  ;  chagrin  overcomes  his 
activity  ;  his  property  is  sequestrated,  and  passes  with  the 
same  charges  to  another  planter,  who  is  threatened  with 
the  same  fate. 

A  third  obstacle  to  culture,  more  pernicious,  if  pos- 
sible, in  its  operation  than  tlie  two  former,  is  the  pride 
of  the  planters,  who  disdain  to  take  any  charge  of  their 
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plantations,  which  tliey  entrust  wliollyto  overseers.  To 
this  is  added  their  extravagant  mode  of  living.  Every 
proprietor  has  his  residence  in  a  city,  where  his  retinue 
of  servarilb  and  household  expences  are  regulated  ac- 
cording to  the  revenue  of  the  plantation,  which  is  gene- 
rally calculated  on  the  proceeds  of  the  most  fertile  and 
prosperous  year.  The  expenditures,  of  course,  almost 
invariably  exceed  the  receipts ;  and  the  planter  accuses 
the  seasons  or  the  laws  for  the  difficulties  in  which  he  is 
involved  by  his  own  indiscretion. 

The  ambition  of  the  Spanish  Americans  for  public 
employments,  is  another  circumstance  which  operates 
nearly  in  the  same  way  as  their  extravagance  to  the 
prejudice  of  agriculture.  The  prospect  of  unbounded 
wealth  from  a  large  and  rich  plantation  could  not  induce 
a  Spaniard  to  relinquish  his  desire  of  a  military  rank,  a 
place  ui  the  finances,  a  judiciary  office,  or  the  cross  of 
an  order.  To  secure  these  grand  objects,  every  planter 
of  consideration  has  his  agent  at  Madrid,  who  collects 
for  him  all  the  necessary  information,  and  takes  the  pro- 
per measures  for  obtaining  any  place  or  appointment 
which  he  thinks  will  suit  the  inclination  of  his  client. 
Before  this  be  done,  however,  he  must  be  handsomely 
paid ;  and  every  Spaniard  in  America  considers  a 
remittance  of  money  to  Madrid  as  a  preliminary  essential 
to  the  success  of  his  solicitation.  Many  plantations  are 
mortgaged,  in  order  to  raise  these  necessary  remit- 
tances ;  the  source  of  landed  wealth  is  thus  dried  up  ; 
and,  at  any  rate,  men  aspiring  to  public  distinctions,  can- 
not stoop  to  the  concerns  of  an  estate,  which,  whatever 
riches  it  might  yield,  can  confer  no  splendid  honour. 

The  character  of  tlie  overseers  is,  in  general,  such  as 
might  be  expected  amidst  this  iniivcrsal  mismanage- 
ment. Without  honour,  emulation,  or  intelligence,  they 
are  mdebted,  even  for  the  indifferent  crops  which  they 
raise,  to  a  fertility  which  seems  to  defy  their  ignorance 
and  carelessness.  The  few  plantations  which  prosper, 
are  conducted  by  proprietors  themselves,  ambitious  to 
increase  their  revenues,  and  proud  of  the  name  of  culti- 
vators. Those  which  decline,  belong  invariably  to  per- 
sons who  only  visit  them  as  strangers,  and  who,  in  the 
indulgence  of  extravagance  and  dissipation,  or  in  the  pur- 
suit of  favours  and  employs,  disdain  the  low  cares  of  a 
planter,  and  would  think  themselves  insulted  by  being 
supposed  to  know  any  thing  of  the  condition  of  their  own 
estates. 

The  last  cause  assigned  by  Depons  for  the  decline  of 
culture,  is  the  want  of  a  sufficient  number  of  negroes. 
Though  the  .Spaniards  were  never  allowed  the  direct  im- 
portation of  negroes  from  Africa,  they  were  permitted  to 
purchase  them  in  the  Antilles,  to  pay  for  them  in  the 
produce  of  the  country,  excepting  cacao,  and  to  resell 
them  in  Terra  I'irma.  But  the  revolt  of  the  negroes  in 
St  Domingo,  in  1791,  spread  such  an  universid  alarm, 
that  for  twelve  years,  not  a  single  negro  arrived  in  Ca- 
raccas.  The  labours  of  the  country  of  necessity  languish- 
ed, its  productions  were  diminished,  and  a  new  sujjply 
of  labourers  became  indispensably  requisite.  Caution, 
however,  was  necessary,  lest  negroes  should  be  import- 
ed from  the  French  colonies,  wiio  would  bring  along 
with  them  the  seeds  of  revolt.  With  a  view  of  supi)ly- 
ing  the  provinces,  permission  was  given  by  the  king  to 
Edward  Barry  &  Co.  for  the  introduction  of  4000  ne- 
groes; but  the  grantee's  death  arrested  the  operation, 
and  only  particular  permissions  were  given.     Two  mer- 


chants obtained,  in  ]May  1 804,  two  of  these  permissiohs- 
each  amounting  to  fifteen  hundred  negroes.  By  this  re- 
gulation, those  who  introduce  black  slaves  are  known, 
and  can  be  made  answerable  for  any  irregularity  in  their 
behaviour.  Still,  however,  these  supplies  are  very  ina- 
dequate to  a  country  which  does  not  contain  the  20ili 
part  of  the  population  necessary  to  cultivate  it;  where 
the  births  of  slaves  are  far  less  numerous  than  the  va- 
cancies made  by  their  deaths,  and  where  the  benevolence 
and  piety  of  the  masters  annually  transfer  a  considerable 
number  of  individuals  from  the  class  of  slaves  to  that  of 
frcedmen.  We  can  hardly  agree  with  Depons  with  re- 
gard to  the  strong  necessity  of  facilitatuig  the  introduc- 
tion of  negroes;  but  we  cordially  agree  with  him  in  con- 
sidering the  employment  of  the  idle  hands  of  free  men  of 
colour,  and  of  the  Indians  of  rfoc/rmar/es  and  missions,  as 
a  measure  of  the  last  importance  to  the  agricultural 
prosperity  of  Caraccas.  The  Canary  Islands,  whose  youth 
have  a  decided  predilection  for  America,  might  also 
furnish  a  considerable  number  of  active  and  useful  la- 
bourers; and  were  the  salaries  of  workmen  punctually 
paid,  and  their  emulation  excited,  idleness  would  give 
place  to  activity,  and  agricultural  operations  would  go 
on  with  spirit  and  effect.  Mr  Semple,  who  visited  Ca- 
raccas little  more  than  a  year  ago,  informs  us,  that  charm- 
ing plantations  extend  in  all  directions  from  the  town 
of  Maracai,  and  have  an  air  of  prosperity  and  activity 
which  he  was  at  a  loss  to  account  for,  till  he  learned, 
that  on  these  plantations  work  was  chiefly  performed  by 
free  labourers,  and  that  the  use  of  slaves  for  the  great 
purposes  of  society  was,  comparatively  speaking,  little 
known. 

From  this  view  of  the  state  of  agriculture  in  Caraccas, 
it  follows  almost  as  a  corollary,  that  its  commerce  must 
be  in  a  very  languishing  condition.  A  nation,  wliich, 
even  at  this  day,  estimates  the  value  of  its  colonies  by 
the  quantities  of  gold  and  silver  which  they  furnish, 
cannot  be  supposed  to  derive  much  advantage  from  the 
more  substantial  riches  of  their  soil,  or  to  be  aware  of  the 
resources,  almost  inexhaustible,  that  a  well-regulated 
commerce  would  open  in  a  country,  which,  in  fertility, 
in  climate,  m  the  abundance  and  value  of  its  vcgctaljlc 
productions,  has  no  parallel  in  any  quarter  of  the  glolic. 
So  little  were  the  Spaniands  capable  of  appreciating  the 
value  of  their  possessions  in  Terra  Firma,  that,  for  up- 
wards of  a  century  after  the  discovery  of  Caraccas,  it  f\ir- 
nished  to  the  parent  country  no  article  of  commercial 
produce  :  one  vessel  alone  arrived  annually  from  Spain, 
not  to  receive  any  valuable  cargo,  but  to  convey  the  ne- 
cessaries of  life  to  a  country  capable  of  maintaining  the 
whole  of  Europe.  It  was  not  till  the  Dutch  settlers  in 
Cuia^oa  had  connnenced  a  traffic  with  the  neighbouring 
continent,  about  the  middle  of  the  1  Tth  century,  that  the 
inhabitants  of  Caraccas  began  to  perceive  the  advan- 
tages of  their  situation ;  and  the  merchants  of  Spain 
thought  it  an  important  favour,  to  have  permission  to 
send  two  trading  vessels  to  Venezuela.  The  absurd  po- 
licy of  the  court,  whose  permission  to  trade  witli  its  co- 
lonies, after  being  obtained  with  much  difficulty  and  cx- 
pence,  was  rendered  of  little  value  by  the  enormous  du- 
ties imposed  on  every  article  of  merclunidise,  dejirived 
the  Spaniards  of  all  chance  of  successful  competition 
with  the  traders  from  Hollan(),  who  covild  supply  the 
same  articles  free  of  duties,  and  directly  from  the  manu- 
factories of  i'.urope.  The  two  Spanish  vessels  were  com- 
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(it'llccl  to  sell  lliclr  carjjoLs  ;ii  ;i  loss  ol'  sixty  |)cr  cent.  ; 
and  the.  ollii:i'  iiicrchauts  of  Spain,  wanicci  l)y  llu'ir  fai- 
lui'f,  loft  llic  Holiandijis  in  the  iiiidispiitcd  ciijoyinciit  of 
the  trade  to  ("araccas.  The  reiiiaiiulerrif  ilie  17th  erii- 
tiiry  elapsed  wiliiout  the  anival  of  one  vessel  fioni  Spain  ; 
and,  during  that  interval,  the  inhabitants,  animated  by 
the  advantages  of  their  coninieree  wilh  the  J)utch,  had 
so  far  enriched  their  country  by  cultivation,  that  the  an- 
nual amount  of  cacao,  in  the  province  of  Venezuela  alone, 
exceeded  sixty-live  thousand  (luinlals.  The  Spanish 
government,  anxious  to  <-xclude  foreip;ncrs  from  any  par- 
licipalioii  of  the  riches  of  tliis  flourisliinj;  province,  esta- 
blished a  severe  inspection,  for  the  purpose  of  prevent- 
ing all  communication  with  the  Dutcli  ;  but,  in  spite  of 
this  expedient,  not  above  one  third  of  its  pioduce  found 
its  way  to  Spain,  or  its  possessions,  while  the  residue 
went  of!"  in  a  conlral)and  trade,  which,  as  it  was  favoured 
by  the  situation  of  the  country,  and  the  interests  of  the 
people,  no  cfibrts  of  government  could  prevent.  At 
length,  some  merchants  of  Biscay  proposed  to  the  king, 
in  1728,  to  destroy,  at  their  own  expence,  the  trade  of 
foreigners  with  the  province  of  Venezuela,  on  condition 
tliat  they  should  be  permitted  to  supply  the  country,  and 
export  its  produce  to  the  metropolis.  To  this  proposal 
his  majesty  acceded,  though  not  without  imposing  con- 
ditions, which  seemed  calculated  to  deprive  the  compa- 
ny of  almost  all  the  advantages  which  they  expected  from 
the  grant.  The  justice,  moderation,  and  activity  of  ihi.s 
company,  while  they  conciliated  the  favour  of  the  colo- 
nists, alVoided  complete  satisfaction  to  the  court,  from 
which  they  obtained  the  privilege  of  an  exclusive  com- 
merce. Though  this  privilege  does  not  appear  to  have 
been  abused,  it  excited  in  Venezuela  a  general  dissatis- 
faction, which  was  ready  to  break  out  into  rebellion, 
when  an  expedient  was  adopted  to  remove  the  suspicions, 
to  which  the  hideous  form  of  a  monopoly  had  vciy  natu- 
rally given  rise.  It  was  agreed,  in  1750,  that  an  assem- 
bly should  be  formed  of  an  equal  number  of  members  of 
the  company,  and  cultivators  belonging  to  the  country, 
in  which  the  governor-general  of  the  province  of  Vene- 
zuela should  preside.  By  this  assembly  the  price  of  ca- 
cao to  the  company  was  to  be  decided;  no  variation  of 
which  was,  in  any  case  to  be  permitted,  without  the  for- 
mal assent  of  the  assembly.  Such  of  the  planters  as  were 
not  satisfied  with  the  established  price,  were  allowed  to 
send  a  sixth  part  of  their  cacao  to  Spain,  on  their  own 
account,  and  in  the  vessels  of  the  company.  Notwith- 
standing the  restrictions  with  which  tliis  company  was 
Ii.impered,  its  success  was  so  great,  and  its  influence  on 
the  cultivation  of  the  province  so  beneficial,  that,  in  less 
than  thirty  years,  the  ([uanlity  of  cacao  exported  annually 
rose  from  65,000  quintals  to  1  10,6j'J  ;  and  V^enezuela 
acquired  an  air  of  prosperity  unknown  in  any  other  Spa- 
nish colony.  In  time,  however,  the  company  so  far  for- 
got the  principles  of  honour  and  moderation,  as  to  esn- 
]>loy  its  wealth  in  tampering  with  the  assembly,  destined 
io  curb  its  cupidity,  and  even  to  engage  wilh  the  Dutch 
in  the  contraband  trade,  which  it  had  solemnly  pledged 
itself  to  destroy.  Such  irregularities  necessarily  occa- 
sioned its  dissolution ;  and  by  a  decree  of  the  Spanish 
government,  of  the  \2\.h  October  1778,  tlie  commerce 
wilh  Caraccas  was  declared  free  to  all  natives  of  Spain, 
and,  in  eft'ect,  to  all  the  Spanish  colonies.  The  import 
Ttnd  export  duties  underwent  at  the  same  time  such  a 
reform,  as  seemed  calculated  to  combine  the  advan- 
tages accruing  to  the  revenue  from  the  proceeds  of  the 


cuslom-hoMsr,  uiih  the  nicrssury  pi')lirlir,ii  irj  n^'ional 
industry  and  cr)nimerciai  cntei'pri/.e,  and  the  supply  of 
Spanish  America,  ^rticles  expoi't<  d  to  the  colonies  are 
divided  into  thn-i  classes.  The_/fr»<  c/a/m  includes  arti- 
cles of  the  growth  or  maimfactiirc  of  Spain,  which  arc 
calledyrcc  arlic/en,  because  the  duties  to  which  they  are 
subjected  are  comparatively  trifling,  though  they  exceed 
nine  and  a  half  pei-  cent.,  both  on  their  leaving  Spain, 
and  on  their  entry  into  America.  The  second  clast, 
named  articles  of  contribution,  are  those,  which,  though 
of  foreign  production,  have  received  in  Spain  a  degree 
of  workmanship,  suflicicnt  to  change  or  to  improve  their 
form.  The  duties  on  these  articles  amount  to  about 
twelve  and  a  half  per  cent.  The  third  claa»  compre- 
hends all  articles  imported  frcmi  foreign  countries  to 
Spain,  and  ultimately  sent  to  America.  The  duty  on 
such  articles,  on  their  entry  into  Spain,  is  fifteen  per 
cent.  ;  on  their  departure  for  America,  seven  per 
cent.;  at  their  arrival,  seven  per  cent.;  besides  othei- 
moderate  duties,  which  raise  the  price  of  all  foreign 
merchandize,  imported  from  the  mother  country,  about 
forty-three  per  cent.  With  the  exception  of  cacao,  co- 
lonial productions  pay  but  trifling  duties  on  leaving 
America  and  on  entering  Spain,  and  arc  totally  exempt 
from  duly  on  their  exporiation  for  foreign  markets. 
The  trade  to  Caraccas  is  far  from  being  lucrative  to  the 
Spanish  merchants.  Cargoes  delivered  in  .\merica 
acquire,  by  a  common  calculation,  a  value  of  thirty 
per  cent,  above  their  price  in  Spain ;  and  a  merchant 
thinks  himself  fortunate,  when  he  can  sell  the  whole  of 
his  commodities  at  thirty-three  and  a  third  per  cent, 
above  first  cost,  having  thus  a  neat  profit  of  only  three 
and  a  third  per  cent.  Even  this  profit,  scanty  as  it 
is,  may  be  regarded  as  in  a  great  measure  fictitious ; 
for  it  is  doubtful,  if  it  cover  the  losses  to  which  the 
merchant  is  exposed,  by  the  credit  which  he  is  obliged 
to  give. 

In  the  year  1796,  immediately  before  Spain  declared 
war  against  Great  Britain,  the  importations  from  Spahi 
to  Caraccas  amounted,  in  value,  to  3,1 18,811  J  dol- 
lars, the  importation  duties  on  which  were  281. .328  dol-  ^ 
lars.  The  exports  to  Spain,  in  the  same  year,  were 
estimated  at  2,098,.316  dollars,  the  duties  on  which 
amounted  to  138,052  dollars.  Since  that  period  trade 
has  rapidly  declined,  owing  partly  no  doubt  to  the 
war,  but  much  more  to  the  indolence  and  pride  of  the 
inhabitants,  among  whom  commerce  is  considered  as 
degrading  to  people  of  rank  ;  to  the  injudicious  restric- 
tions imposed  by  government ;  and  to  the  carelessness  of 
those  employed  by  the  court  to  detect  and  remedy  abuses. 

Almost  the  whole  commerce  of  this  country  is  now 
carried  on  by  European  Si)aniards,  chiefly  Catalonians, 
and  by  Islenos,  or  islanders  from  the  Canaries.  A  spirit 
of  imion,  and  a  strong  provincial  dialect,  binds  the  Cata- 
lonians together,  and  gives  them  a  considerable  advan- 
tage in  all  commercial  transactions.  When  a  cargo  ar- 
rives, one  or  two  Catalonians  conchule  the  bargain,  when 
all  the  rest,  who  have  any  interest  in  it,  appear  for  their 
share  in  the  division.  The  indolent  natives,  far  from 
being  jealous  of  this  appropriation  of  their  commerce 
by  suangers,  are  accustomed  to  boast  that  their  rich 
and  abundant  productions,  while  they  exempt  them 
from  the  necessity  of  going  to  Europe,  draw  Europe.nr.s 
to  their  country,  and  convert  them  into  their  servants. 
"  In  thij  manner,"  says  Mr  Seniplc,  "  reason  the  Chi- 
nese, vain  of  their  supposed  superiority  over  all  man- 
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kind.  And  in  this  manner  might  argue  the  savages  of 
the  South  Seas,  who  behold  Europeans  visiting  them, 
but  who  never  visit  Europe."  ^ 

Though  in  Caraccas,  as  in  all  the  provinces  of  Spanish 
America,  the  taxes  are  numerous  and  oppressive,  the 
government  establishment  is  so  expensive,  that,  till  a 
very  recent  period,  the  expenditure  exceeded  the  re- 
venue by  at  least  two-thirds.  ^Vhile  the  receipts  of  the 
treasury  continued  thus  insignificant,  both  the  civil  and 
military  administration  were  concentrated  in  the  person 
ef  the  captain-general. 

As  the  revenue  became  jnore  considerable,  the  sys- 
tem of  management  was  changed  ;  and,  in  1777,  an  in- 
tendant  was  placed  at  the  head  of  the  finances,  whose 
authority  extends  over  the  whole  district.  In  his  o«n 
department,  the  intendant  is  totally  uncontrouled.  He 
has  power  to  ordain  any  regulation  wliich  may  seem 
necessary  for  the  interior  government  of  the  finances, 
and  nominates  provisionally  to  every  vacant  office  in  the 
administration.  In  the  different  provinces,  he  has  dele- 
gates or  governors,  who  in  their  respective  jurisdictions 
idminister  the  public  money,  direct  the  ordinary  ex- 
pences,  and  determine  provisionally  on  all  difficulties 
arising  within  their  limits,  on  the  collection  of  duties. 
They  can  auth.orise  no  extraordinary  expenditure,  how- 
•ever,  without  tlie  concurrence  of  the  intendant ;  and  to 
iiim,  in  case  of  any  dispute  about  the  collection  of  re- 
venues, there  always  lies  an  appeal.  To  agriculture, 
commerce,  and  navigation,  the  intendant  is  bound  to  di- 
vect  his  principal  care.  With  regard  to  agriculture,  he 
ran  make  no  regulation,  but  only  transmits  to  the  king 
his  observations  on  the  measures  most  proper  for  its  en- 
couragement. In  regard  to  commerce  and  navigation, 
he  is  under  no  such  restraint.  Without  any  responsibi- 
lity, he  may  repress  the  abuses  he  perceives,  or  issue 
ordinances  for  improving  tlieir  system.  The  office  of 
the  intendant  continues  five  years,  during  which  he  en- 
joys the  rank  of  a  field-marshal.  His  annual  salary  is 
9000  hard  dollars,  and  his  other  emoluments  amount  to 
double  that  sum. 

The  business  of  the  principal  customhouses  is  con- 
ducted by  a  cashier  or  contador,  and  treasurer,  who  are 
royal  officers,  and  whose  duties  are  nearly  the  same. 
The  accounts  of  the  customhouses  and  receivers  are 
subject  to  the  controul  and  revision  of  a  tribvmal  de  cu- 
enlas,  or  of  accounts,  which  is  composed  of  two  officers, 
called  contadorcs  mayorcs,  or  chief  auditors.  These 
contadores  must  verify  all  accounts  before  they  can  be 
sent  to  Spain  :  tliey  regulate  all  ([ueslions  of  account, 
and  enjoy  their  office  during  tlie  same  time  as  the  in- 
tendant. From  the  decisions  of  the  court  of  accounts 
and  the  intendant,  an  appeal  lies  to  the  supreme  cham- 
ber of  finance,  of  which  the  intendant  is  president.  In 
description,  this  system  of  financial  autliorities  appears 
abundantly  simple;  but,  in  reality, there  is  no  part,  even 
of  the  Spanish  dominions,  in  which  the  persons  employ- 
ed in  collecting  taxes  are,  in  proportion  to  the  amount 
of  the  revenue,  more  numerous  than  in  Caraccas. 

Our  limits  do  not  allow  us  to  give  a  detailed  account 
of  the  different  taxes  levied  in  this  government.  We 
shall,  therefore,  content  ourselves  with  giving,  in  the 
following  table,  a  statement  of  the  receipts  and  expen- 
ditures of  the  difl'ci'ent  i)rovinccs,  for  five  years,  com- 
mencing in  179."?. 


Net  receipts 

Expences  of 

I 

1 

of  all  the 

every  kind. 

Years. 

Taxes. 

Balance. 

Hard  dollars. 

Hard  dollars. 

Favour 
Hd.  dollars. 

Against 
Hd.  dollars. 

1793 

1,312,1881 

1,303,58.31 

191,365J. 

1794 

1,561,931 

1,639,900 

77,969 

1795 

1,443,055 

1,549,874 

106,817 

1796 

1,389,804 

1,049,247 

340,565 

1797 

1,140,783 

1,886,363 

745,475 

This  statement  does  not  comprise  the  sums  arising 
from  the  culture  and  sale  of  tobacco,  which  belongs  ex- 
clusively to  the  crown,  because  these  sums  are  adminis- 
tered separately,  and  have  their  own  peculiar  bank  and 
appropriation  ;  nor  the  receipts  from  bulls,  the  power 
of  distributing  which  was  first  granted  by  the  Pope  to 
the  Spanish  monarch,  for  the  benefit  of  his  subjects,  who 
took  arms  against  the  infidels  in  the  holy  war.  Though 
this  war  has  long  been  at  an  end,  the  bulls  still  con- 
tinue to  arrive  from  his  Holiness  ;  and  the  blessings 
which  they  impart  are  considered  too  precious,  and  their 
advantage  to  the  exchequer  is  too  important,  to  allow 
them  to  be  easily  renounced.  These  bulls  annually  pro- 
duce 26,000  hard  dollars  ;  and  the  exclusive  sale  of  to- 
bacco, deducting  all  charges,  brings  in  700,000  hard  dol- 
lars a  year. 

The  first  settlements  of  the  Spaniards  in  this  part  of 
Terra  Firma,  were  completely  similar,  in  their  history, 
to  their  other  settlements  in  America.  To  this,  as  to 
the  other  regions  of  the  New  World,  they  were  at  first 
impelled  by  their  thirst  for  gold ;  and  the  provinces 
which  now  compose  the  captain-generalship  of  Carac- 
cas, as  they  contained  no  mines  which  could  be  wrought 
to  much  advantage,  were  long  neglected  by  the  Spanish 
government.  Before  these  mines  could  be  explored, 
however,  it  was  necessary  that  the  original  inhabitants 
of  the  country  should  be  subdued.  In  this  conquest  the 
Spaniards  had  to  encounter  considerable  difficulties. 
Many  of  their  troops  were  cut  off  by  sudden  and 
unexpected  onsets  of  the  Indians  ;  and  they  purchased, 
with  no  small  loss  of  blood,  a  territory  which  they  were 
soon  inclined  to  abandon,  as  altogether  unprofitable. 
In  our  account  of  the  mines  of  this  dependency,  we  have 
already  mentioned  the  disasters  to  which  the  Spaniards 
were  exposed  from  the  Indians.  They  at  length,  how- 
ever, succeeded  in  their  total  subjugation;  and  the  same 
form  of  government  was  established  here  which  had  been 
framed  for  the  other  Spanish  dominions  in  the  western 
hemisphere. 

All  the  Spanish  provinces  in  America  are  governed 
by  'representatives  of  the  king,  some  of  whom,  as  the 
governors  of  Mexico  and  Peru,  are  named  viceroys; 
and  others,  as  the  governor  of  Caraccas,  have  the  ap- 
pellation of  captains-general.  The  power  of  this  go- 
vernor is  supreme  in  military  affairs  in  the  province  of 
Venezuela,  and  its  dependencies,  Maracaibo,  Varinas, 
Guiana,  Cumana,  and  the  island  of  Margaretta.  He  is 
likewise  president  of  the  royal  audience,  and  of  all  the 
tribunals,  excepting  those  which  relate  to  the  royal 
treasm-es  and  to  connnerce.  Although  in  the  capacity 
of  captaiii-gcncral  he  may  form  whatever  regulations 
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lie    pleases,  witlioiit  aclvkc  and    wUliout    coiitroul,   lie 
gciurally  subniils  any  case  of  importance  to  a  junta  de 
gucrra,  compusecl  of  the   fust  military  ofTiccrs.     lie  is 
exclusively  cliaiiveil  «illi  all   political  relations  between 
the  colonial  (^ov(  rnment  of  foreif^n  powers  and  his  par- 
ticular district.     In  civil  matters,  his  jurisdiction  is  con- 
fined to  the   iirovince   of  Venezuela.     Maracaibo,  Mar- 
garetta,   Cuniana,   and  Guiana,   have   each  a   (governor, 
who  exercises  the    same   civil    powers  in  his  own  pro- 
vince that  llie  jjovernor  of  Caraccas  enjoys  in  his.     As 
the  (jualilies  of  a  };ood  soldier  arc  not  always  coniliincd 
with  the    knowledj^c   and  liahits  essential  to   the  |)roper 
administration  of  justice,  tlie  j-overnor  is  obliged,  in  all 
judicial  affairs,  to  liave  recourse  to  a  coimsellor  at  law, 
entitled   his   assistant,   who   records  and   si;;ns  the  sen- 
tences.    These  sentences   have  no  validity  without  the 
signature  of  the  governor;  and  if  they  do  not  meet  his 
approbation,  he  can  pass  the  documents  to  another  per- 
son, termed  assistant  ad  hoc,  who  furnishes  a  new  sen- 
tence.    The  governor  may  even  give  a  decision  contrary 
to  the  advice  of  these  legal  counsellors — a  power  which 
he  never  employs,  however,  except   in   cases  where  it 
appears  necessary,  and  may  be  readily  justified.  Though 
president  of  the  royal  audience,  he  has  no  voice  in  its 
deliberations,  or  any  iniluencc,  even  by  vote,  on  its  de- 
cisions.    That  court,  where  he  represents  the  majesty 
of  his  sovereign,  is  tlic  only  tribunal  which  is  permitted 
to  investigate  his  actions.     Great  as  the   power  of  the 
captain-general    is,   he    is   in    general    prevented    from 
abusing  it,  by  the  responsibility  which  he  incurs,  and  the 
certainty  of  being  called  to  a  rigid  account  for  every  act 
of  his   administration.     His  ollice   terminates   in  seven 
years,  and  no  sooner  is  his  successor  nominated,  than  a 
commissary    is   appointed    to    receive    his    resignation. 
This   commissary  immediately  announces,  in  the  most 
public  manner,  the  time  and  place  appointed  for  the  ex- 
amination of  the  transactions  of  the  late  governor;  and 
all  who  have  any  complaints  against  him  are  invited  to 
attend  and  substantiate  their  charges,  that  strict  justice 
may  be  awarded.     The  results  of  these  examinations  arc 
forwarded  to  the  council  of  the  Indies,  who  decide  on 
them  definitively. 

The  Royal  Audience  is  a  council,  composed  of  a  pre- 
sident, (the  captain-general),  a  regent,  three  oidors,  two 
fiscals,  one  for  civil  and  criminal  affairs,  the  other  for 
the  fiirances ;  a  reporter,  and  an  alguazil  major.  This 
audience  is  invested  with  a  powei  of  superintendance 
over  all  other  constituted  authorities,  not  even  except- 
ing the  ecclesiastical  tribunal.  The  captain-general  is 
charged  by  the  king  to  consult  the  audience  on  every 
extraordinary  emergency  ;  and  they  enjoy  the  very  un- 
common privilege  of  corresponding  with  his  majesty 
wiiliout  the  knowledge  of  the  j^overnor. 

Tne  members  of  this  audience  are  distinguished  by 
the  title  oi highnesses ;  and,  according  to  a  royal  decree, 
the  viceroys  are  connnanded  to  treat  them  with  all  re- 
spect, as  their  brethren,  and  as  magistrates  whom  the 
king  honours  with  his  confidence  ;  to  admit  them  im- 
mediately wlienever  they  visit  them,  and  listen  to  them 
as  fathers,  chiefs,  protectors,  and  presidents. 

The  Cabildos  arc  comis  invested  with  the  charge  of 
police  and  of  municipal  affairs  in  t!ie  different  towns, 
villages,  and  districts.  Tliey  are  composed  in  general 
of  alcades  in  ordinary,  or  municipal  officers,  regidors, 
and  a  syndic.  By  the  constitution  of  the  cabildos  of 
Caraccas,  the  governor  is  president  of  all  the  cabildos 
within  his  district.  The  alcades  are  elected  every  year, 
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on  the  first  of  January.  In  places  which  have  no  ca- 
bildos, the  police  anil  adminisii'aiion  of  justice  is  com 
mittcd  to  a  lieutenant  of  JHHtice,  whose  jurisdiction  ge- 
nerally extends  over  three  oi-  four  villages.  Tor  llir 
exercise  of  his  authority,  which  is  almost  unlimite<l,  ilir 
lieutenant  of  justice  is  accountable  only  to  the  govci 
nor.  His  ollice  continues  for  two  yeais,  but  he  may  br 
re-elected. 

The  forms  and  jnoceedings  of  all  these  tribunals  arr 
complicat('d,  tedious  and  expensive.  No  nation  is  so 
much  addicted  to  litigation  as  the  Spanish,  both  in  Eu- 
rope and  America;  hence  the  number  of  judges,  ad- 
vocates, altornies,  notaiies,  scriveners,  alguazils,  and 
clerks,  is  (luite  incalculable,  and  the  citizens  are  divided 
into  two  classes,  one  of  which  is  duped  and  ruined  by 
the  chicanery  of  the  olner,  which  supports  and  enriches 
itself  by  the  follies  and  misery  of  the  simple  and  liti- 
gious. 

There  is  perhaps  no  countiy  where  an  invading  army 
would  meet  with  fewer  obstacles  than  in  Cai-accas.  Its 
sea-ports,  indeed,  are  in  general  pretty  well  fortified,  and 
might  repel,  with  considerable  success,  an  attack  upon 
the  single  point  in  wtiicli  they  are  situated.  But  their 
great  distance  from  each  other  would  render  them  to- 
tally useless  for  general  defence.  On  the  wide  extent 
of  shore,  many  places  would  be  found  of  easy  debarka- 
tion ;  and,  with  jnoper  guides,  a  hostile  army  might, 
with  the  utmost  facility,  overrun  a  country  abounding 
in  every  kind  of  provisions,  while  its  piolecling  f<jrcc, 
at  the  best  but  small,  would  be  rendered  still  less  effi- 
cient, by  being  distributed  in  a  numlxr  of  remote  gar- 
risons. 

The  defence  of  all  the  provinces  included  in  the  go- 
vernment of  Caraccas  is  committed  to  the  captain-  gene- 
ral. The  governors  of  particular  provinves  may  ailopt 
such  provisional  measures  as  exigfenc''-s  reouiu  :  out 
for  tnesc  measures  they  are  accountable  'o  the  cap'ain- 
general,  whose  orders  they  mus"  eventually  execute. 
One  great  and  obvious  disadvantage  attends  this  system. 
The  immense  distance  by  which  the  ]>rovinccs  are  sepa- 
lal'd  prevents  the  union  of  their  forces,  withotit  much 
dllT;cuily  and  delay  ;  while  the  govv;rnors  are  often  pre- 
vented from  adopting  the  proper  jjrovisional  measures, 
by  the  fear  of  giving  offence  to  their  superior.  But  were 
there  nothing  to  prevent  the  united  action  of  the  whole 
military  force  of  Caraccas,  it  would  still  be  very  inade- 
(jiuite  to  the  defence  of  such  an  extensive  and  valuable 
country.  The  whole  army  consists  of  13,136  men,  who, 
before  the  present  civil  war,  wtre  distributed  among  the 
different  provinces  in  the  following  proportions:  In 
Caraccas  and  its  environs,  918  troops  of  the  line,  900 
artillerymen,  1630  militia;  in  Valencia,  15.30  militia; 
in  the  vallies  of  Aragoa,  1530  militia;  in  S.  Carlos,  50 
militia  cavalry;  in  Cumana,  2:21  troo]is  of  the  line,  450 
artillerymen,  2245  militia;  in  Maracaibo,  308  troops  of 
the  line,  100  artillerymen,  310  militia;  in  Guiana,  150 
troops  of  the  line,  100  artillerymen,  870  militia;  in  the 
Isle  of  Margaretta,  7"  troops  of  the  line,  400  arlilleiT,- 
men,  770  militia;  and  at  Varinas,  a  company  of  troops 
of  the  line,  consisting  of  "7  men. 

Among  the  evils  which  repress  the  energies  and  re- 
tard the  improvement  of  the  ijihabitants  of  Caraccas,  the 
first  place  ought  doubtless  to  be  assigned  to  tlie  Roman 
Catholic  religion,  which  is  here  accompHiiied  with  all  tlie 
horrors  of  the  Inquisition.  This  dreadful  tribunal  has 
the  power  of  condemning  to  fine,  confiscation,  banish- 
ment, the  gallevs,  or  the  flames.  In  proscribing  books 
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hostile  to  their  ideas  of  true  religion  or  sound  policy,  the 
most  pernicious  exercise  of  their  prerogative,  the  mem- 
bers of  the  inquisition  are  particularly  vigilant.  No  book 
is  allowed  to  be  imported,  circulated,  or  read,  till  it  has 
received  the  seal  of  orthodoxy  from  the  commissaries  of 
the  hoiy  oflice.  Every  bookseller  must  provide  himself 
with  a  catalogue  of  the  books  proscribed,  and  is  bound 
to  furnish,  in  the  two  hrst  montns  of  every  year,  an  in- 
ventory of  the  books  he  has  for  sale,  with  his  oath  sub- 
scribed, that  he  has  no  other  books  than  those  named  in 
the  inventoiy.  Even  private  persons,  who  enter  the 
country  with  books,  must  make  a  detailed  declaration  of 
the  contents  of  their  library,  confirmed  Ijy  oath,  which 
declaration  is  sent  to  the  tribunal  of  the  inquisition,  or  its 
commissaries,  who  have  power  to  permit  tiie  introduc- 
tion of  the  books,  or  to  seize  them.  Should  this  declara- 
tion be  omitted,  or  imperfectly  made,  the  books  are  con- 
fiscated, and  a  fine  of  200  ducats  is  exacted  for  the  ex- 
pences  of  the  holy  oflice.  Books,  w-hen  imported,  ai'e 
generally  deposited  at  the  custom-house,  nor  can  the  offi- 
cers release  them  but  by  express  permission  of  the  com- 
missary of  the  inquisition.  Catalogues  procured  from 
abroad  for  the  selection  of  books, -must  be  sent  before 
any  use  is  made  of  them,  to  the  holy  office,  which  may 
retain  or  restore  them.  Should  any  person  succeed  in 
eluding  the  vigilance  of  the  inquisition,  he  still  possesses 
prosciibed  books  by  a  veiy  dangerous  tenure,  for  he  is 
perpetually  exposed  to  those  domiciliary  visits  which  the 
commissioners  of  the  inquisition  have  a  right  to  make  at 
any  hour,  either  of  the  night  or  day.  When  we  examine 
the  list  of  books  condemned  by  this  rigid  tribunal,  we 
despair  of  the  rapid  progress  of  improvement  among  a 
people,  from  whom  the  richest  treasures  of  literature, 
and  even  of  science,  are  withheld,  lest  their  eyes  should 
be  opened  to  the  absurdities  of  a  pernicious  superstition, 
or  to  tlie  abuses  of  an  oppressive  government. 

From  the  difficulty  of  procuring  permission  to  emigrate 
to  any  of  the  Spanish  colonies,  and  the  scrupulous  care 
of  government  to  ascertain  the  moral  puiity  and  sound 
orthodoxy  of  those  to  wnom  the  permission  is  granted, 
we  might  naturai.y  think  that  the  inhabitants  of  Caraccas 
must  be  particularly  exemplary  in  their  character,  and 
attached  to  tlie  government.  But  the  indolence  and  in- 
difference natural  to  the  Spaniards,  seem  to  be  so  much 
increased  by  the  heat  of  the  torrid  zone,  as  to  form  al- 
most the  only  features  in  the  character  of  the  European 
as  well  as  the  Creole  inhabitants  of  the  captain-general- 
ship of  Caraccas.  The  moment  a  Spaniard  is  transport- 
ed to  South  America,  he  seems  to  forget  that  he  has  a 
native  country,  and  loses  all  desire  to  return.  In  the 
Creole,  altacnment  to  the  parent  country  becomes,  of 
course,  more  feeble.  To  obtain  some  public  employ- 
ment, which  might  distinguish  him  among  his  American 
countrymen,  is  the  oniy  motive  which  can  induce  him  to 
visit  tlie  land  of  his  forefatliers  ;  and  to  be  adorned  with 
the  badge  of  office,  is  the  only  connection  he  desires  with 
a  government,  to  wnich,  in  other  respects,  he  may  be 
perfectly  indifferent.  However  deeply,  therefore,  the 
Spanish  government  may  seem  to  have  laid  the  pillars  of 
its  sovereignty  in  Caraccas,  and  its  other  American  co- 
lonies, we  may  expect  to  sec  the  mighty  fabric  very 
speedily  and  generally  subverted. 

To  become  independent  of  Europe,  was  a  wish  very 
naturally  inspired  by  the  opjiressive  load  of  taxes  neces- 
sary to  suppoit  the  govermncnt  ofa  European  monarch, 
and  by  the  restrictions  necessarily  imposed  on  commerce 
*»y  a   monopoly   which   govermncnt   patronised.     This 


wish  was  confirmed,  and  increased  in  ardour,  by  the  ex- 
ample of  the  British  colonies  in  America;  and,  so  early 
as  the  year  1797,  the  flame  had  nearly  broke  forth  with  a 
destructive  violence.  In  that  year,  three  state  prisoners  in 
Spain  had  been  condemned  to  perpetual  confinement  in 
the  casemates  ofGuayra.  These  men,  who  represented 
themselves  as  the  martyrs  of  freedom,  and  the  victims  of 
despotism,  had  the  art  to  form  a  very  extensive  conspi- 
racy agauist  government ;  and  had  the  wish  for  indepen- 
dence been  seconded  by  the  activity  of  the  people,  there 
is  reason  to  believe  that  the  conspiracy  might  even  then 
have  been  successful.  It  was  prematurely  discovered, 
and  crushed.  But  liberty  had  now  exerted  among  the 
people  the  magic  of  her  name  ;  and  had  kindled  through- 
out the  district  of  Caraccas  a  spark  of  discontent,  which, 
however  dull  the  materials  on  which  it  had  to  operate, 
was  not  likely  to  be  extinguished  till  the  fabric  of  the  old 
government  was  violently  shaken,  if  not  entirely  consum- 
ed. 

Such  was  the  state  of  the  public  mind  when  Miranda 
landed  with  an  armed  force  on  the  snores  of  Caraccas, 
and  unfurled  the  standard  of  revolt  and  independence. 
Round  that  standard  the  patriots  were  at  first  prevented 
from  rallying,  by  the  immediate  danger  of  rebellion,  and 
by  the  inherent  indolence  and  timidity  of  their  dispo- 
sitions. But  when  the  attention  of  government  was  with- 
drawn from  the  colonies  to  the  distresses  which  began  to 
multiply  at  home ;  when  Spain  was  perfidiously  invaded 
by  the  oppressor  of  Europe,  robbed  of  her  monarch,  and 
her  territory  overrun  by  hostile  armies  ;  then  insurrection 
began  to  appear  more  openly  in  Caraccas  ;  and  while  the 
mother  country  was  sunk  in  the  lowest  misery,  her  co- 
lonies were  distracted  by  a  fierce  civil  war. 

From  the  very  commencement  of  this  insurrection, 
there  appears  to  have  been  a  strong  faction  in  all  parts  of 
South  America,  determined  to  establish  the  absolute  in- 
dependence of  the  colonies.  The  professions  of  attach- 
ment to  Ferdinand  VII.,  and  the  sentiments  of  loyalty 
which  pervaded  their  early  proclamations,  were  intended 
to  deceive  those  who  were  more  moderate  in  their 
views  ;  while  severe  invectives  against  the  old  govern- 
ment were  mixed  up  with  those  loyal  professions,  in  or- 
der to  influence  the  passions  of  the  lower  orders.  After 
thus  preparing  the  mind  of  the  public  far  some  great 
change,  the  congress  of  Venezuela  assembled  on  the  1st 
of  July  181 1,  and  resolved  to  renounce  all  allegiance  to 
the  Spanish  king,  and  to  declare  their  provinces  inde- 
pendent of  every  foreign  power. 

In  consequence  of  this  resolution,  which  was  not  pro- 
mulgated till  some  days  after  it  was  formed,  many  indi- 
viduals, who  held  public  situations,  resigned  their  offices, 
others  retired  from  the  couiUry,  while  the  Spaniards  and 
Canary  Islanders  formed  conspiracies  against  the  new 
government.  Upon  the  discovery  of  these  plots,  many  of 
the  ring-leaders  were  executed  in  Caraccas,  while  others 
were  confined  in  unhealtliy  prisons,  and  denied  all  com- 
miniication  with  their  friends.  These  examples  of  cru- 
elty alarmed  the  peaceable  inhabitants,  numbers  of  whom 
sold  their  property,  and  fled  to  the  United  States,  or  to 
some  of  the  neighbouring  islands. 

The  junta  of  the  Caraccas,  which  had  been  formed 
merely  lor  temporary  p\irposes,  jjerceivcd  the  necessity 
of  assembling  a  general  congress  ;  and  the  first  act  of  this 
assembly  was  to  ])lace  the  legislative  and  executive 
powers  in  the  hands  of  three  individuals,  who  appeared 
qualified  for  this  high  trust  by  their  abilities  and  tiicir 
modi-rate  views.     The  measures  of  the  government  were 
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now  carried  on  with  great  activity  and  zeal,  Inil  were 
sonielinics  inlen-iiptcd  Ijy  the  iiitcrt'ereiice  of  an  assem- 
bly, called  llie  Patricjtic  Society,"  who  met  rejjularly  to 
discuhS  political  hubjecls,  and  who  appear  to  have  been 
influenced  by  the  greatest  hostility  to  the  British  govern- 
ment. 

The  city  of  Coro  having  refus<(l  to  join  the  standard 
of  the  insurgents,  the  Mar(|uis  del  Toro  was  sent  against 
them  witli  un  armed  force,  but  the  Coreans  (|uickly  re- 
pulsed him  with  considerable  loss.     The  town  of  \'alen- 
cia,  which  stands  upon  the  lake  of  the  same  name,  for- 
ineWy  called  Taearigua,  imitated  the  loyalty  of  the  Co- 
reans, and  having  been  joined  by  an  entire   battalion  oi 
Pardos  or  people  of  colour,  they  openly  proclaimed  Fer- 
dinand the  Seventh.     In  conse<|uence  of  this  declaration, 
General   Miranda   marched  against    that   city  with   the 
Caracjuenian  army,  amounting  to  about  2600  men.    Hav- 
ing passed  the  moimtuins  of  San  Pedro,  and  descended 
into  tne  valleys  of  Aragoa,  he  advanced  wilboul  any  mo- 
lestation to  La  Victoria,  from  the  heights  of  which  he 
descended  into  the  immense  plains  of  Valencia.  Several 
small  gun-boats,  ecpiipped  by  the  Valencians,  were  sta- 
tioned on  the  lake,  and  concealed  among  the  bushes  and 
reeds  which  grow  ujion  its  banks  ;  and   when  the  Cara- 
qucnianarmy  came  to  the  village  of  Mariara,  where  the 
road  follows  the  margin  of  the  lake,  they  received  some 
unexpected  and  well-directed  shots  from  the  gun-boats. 
The   resistance   of  the    gun-boats,    however,   was   very 
feeble,  and  Miranda  marched  wilhovit  opposition  to  the 
Morro,  which  is  a  round  height  antl  pass  that  commands 
Valencia.     At  this  pass  the  V^alencians  resolved  to  try 
their  strength;  but  after  opposing  a  brave  resistance  to 
the  enemy,  they  were  conipelle<l  to  retire  with  the  loss 
of  their  chief  engineer,   and   several    pieces  of  cannon. 
From  the  entrance  of  the  city,  where  they  had  rallied,  the 
Valencians   were  driven   into  the  great  square,  where, 
after  a  second  stand,  they  were  routed  with  the  loss  of 
all  their  artillery.     The  spirits  of  the  Valencians,  how- 
ever, were  not  subdued  by  these  disasters  ;  a  shower  of 
balls   wuB  discharged    from    the   flat  roofs  and  strongly 
grated  winilows  of  the  adjoining  houses  ;  and  in  attempt- 
ing to  force  their  way  into  the  houses,  and   to  take  pos- 
session of  the  barracks,  where  the  battalion  of  Pardos 
■were  posted,  the  Cara<.|ucnians  were  every  where  repuls- 
ed.    After  having  kept  possession  of  the  town  for  ten 
hours,  they  were  tbrccd  to  abandon  it,  with  the  loss  of  all 
their  artillery,  several  prisoners,  and  two  hundred  men 
killed  or  severely  wounded,  and  never  hailed  till  they 
reached  Guacara,  which  is  more  than  four  leagues  from 
Valencia.     The  number  of  Valencians  who  were  armed 
did  not  exceed  seven  hundred  men. 

Tne  army  of  Miranda,  receiving  reinforcements  from 
various  ([uarters,  was,  in  less  than  a  fortnight,  enabled  to 
advance  upon  Valencia,  while,  from  the  desertion  of  the 
wiatcs,  the  Valencians  wxre  reduced  to  less  than  .500 
armed  men.  On  the  8th  of  August  he  attacked  the  Va- 
lencians in  the  valley  of  Pulotal,  and  on  the  heights  of  El 
Puto  and  Agua  Bhuica,  which  were  taken  after  an  ob- 
stinate resistance.  The  Curaquenian  light  infantry  fol- 
lowed the  Valencians  into  the  city,  which  they  had  de- 
feuded  by  forming  new  ditches  and  intrenchments  in  the 
principal  streets  which  led  to  the  great  square,  and  after 
bting  attacked  on  eight  different  points  at  the  same  time, 
they  were  at  last  closely  hemmed  in.     Their  strength 


being  now  greatly  weakened  by  desertion,  and  being 
without  water  and  |)rovisions,  they  surrendered  at  discre- 
tion on  the  l.Tth  August,  and  the  flotilla  of  gun-boal». 
which  had  been  equipped  upon  the  lake,  was  also  given 

While  the  Caraquenians  were  thus  establishing  their 
power  in  \'alencia,  an  army  of  Coreans  had  advanced  for 
its  relief,  as  far  as  San  Pelipe  on  the  west,  while  the 
Guyanese,  who  had  also  reniahied  steady  to  the  mother 
country,  had  extended  their  troo])s  nearly  to  Calvario  on 
the  west.  In  this  state  of  affairs  the  government  of  the 
Caraccas  adopted  a  system  of  severity  and  vigilance  suit- 
ed to  the  dangers  that  menaced  them  :  They  instituted  a 
tribunal  of  vigilance,  which  paid  domiciliary  visits,  and 
ordered  arrests  upon  the  slightest  sus|)icion  ;  the  theatre 
was  shut,  and  all  balls  and  concerts,  and  even  private  par- 
ties, were  at  an  end.  The  people  were  regularly  train- 
ed to  the  use  of  arms,  and  it  became  the  fashion  for  per- 
sons of  the  greatest  distinction  to  sleep  at  the  barracks  ; 
a  law  was  passed  for  the  abolition  of  torture,  and  the  li- 
berty of  the  press  was  established. 

It  would  be  out  of  place  here,  even  if  wc  were  possess 
ed  of  authentic  materials,  to  enter  into  a  more  detailed 
account  of  the  proceedings  of  Miranda  and  his  party,  or 
to  follow  them  in  the  various  steps  of  their  progress.  We 
may  only  observe,  that  the  revolutionary  party  is  daily 
gaining  strength,  and  that  their  armies  are  almost  con- 
stantly victorious.  Atrocities  are  committed  on  botli 
sides,  from  which  the  mind  revolts  with  horror ;  yet  wc 
anticipate,  with  no  small  degree  of  satisfaction,  the  eman- 
cipation of  a  people  possessed  of  one  of  the  finest  coun- 
tries in  the  world,  from  a  system  of  tyranny  and  oppres- 
sion, which  paralyzed  all  their  energies,  and  deliberateh 
repressed  the  exertions  of  their  industry,  lest  it  should 
interfere  with  the  interests  of  the  mother  country.  Sec 
Dcpon's  Travels  in  Soulh  America  ;  Humboldt's  JVevj 
Sfiain  ;  and  Semple's  Sketch  of  the  fircsenC  State  of  Ca- 
raccas.    (k) 

CARACCI,  Agostino,  an  eminent  Italian  painter, 
was  born  at  Bologna  in  1558,  and  died  in  1602.  He  stu- 
died first  in  the  school  of  Prospero  Fontana,  and  became 
afterwards  the  disciple  of  Passeroti.  He  was  chiefly  in- 
debted, however,  to  his  cousin  Ludovico,  for  that  genu- 
ine taste  and  knowledge  of  the  true  principles  of  painting 
by  which  his  pieces  were  distinguished.  The  merit  of 
the  few  paintings  which  he  executed,  has  mudc  subse- 
quent artists  regret,  that  an  uncommon  diffidence  in  his 
own  powers  induced  him  to  devote  more  of  his  attention 
to  engraving,  after  the  works  of  others,  than  to  the  ex- 
tension of  his  fame  by  original  productions.  His  most 
celebrated  work  in  oil,  is  the  Communion  of  St  Jerome, 
which  was  formerly  at  the  Certosa  in  Bologna,  but  is  now 
with  the  rival  picture  of  Domenicluno,  among  the  spoils 
of  the  Louvre.  In  the  comparison  of  these  two  pictures, 
the  preference  has  generally  been  given  to  that  of  Do- 
mcnichino  ;  "  but  surely,"  says  Mr  Fuseli,  "  if  Agostino 
yields  to  his  scholar  in  repose,  and  the  placid  economy 
of  the  whole,  he  far  excels  him  in  the  principal  figure, 
the  expression,  and  character  of  the  saint."  Agostino 
is  siiid  to  have  assisted  his  brother  Amiibalc,  as  well  in 
the  disposition,  as  in  the  execution  of  the  Famesian 
Gallery  ;  and  it  is  even  thought  that  Annibale  has  re- 
ceived the  credit  of  several  of  the  pieces  which  were 
finished  by  Agostino.     A  cultivated  taste,  a  correctness, 


•  About  six  months  after  the  arrival  of  General  Afiranda,  he  was  elected  president  of  this  club,  and  he  b  said  to  bare  immediately 
introduced  four  Mulattoes  as  members. 
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and  sometimes  elegance  of  form,  and  corregiesquc  co- 
lour, especially  in  fresco,  are  the  distinguishing  qualities 
in  the  style  of  this  master,     (fi) 

CARACCI,  Annibale,  brother  to  Agostino,  was 
born  at  Bologna  in  1560,  and  died  in  1609.  From  his 
•cousin  Ludovico,  who  first  put  the  pencil  into  his 
hands,  he  not  only  learned  the  best  principles  of  tlie  art 
-of  painting,  but  caught  an  ardent  ambition  to  excel  in  its 
various  branches.  For  this  purpose  he  studied,  with 
keen  emulation,  the  works  of  Titian,  Tintoretto,  and 
Paolo  Veronese,  at  Venice,  and  those  of  Corregio  at 
Parma.  The  genius  displayed  in  his  early  productions 
excited  great  expectations  of  his  future  eminence.  His 
fame  soon  extended  itself  to  Rome  ;  and  he  was  invited 
by  the  Cardinal  Farnese,  to  paint  that  gallery,  which  be- 
came afterwards  so  well  known  through  all  Europe. 
In  this  magnificent  undertaking,  he  spent  ten  years  of 
assiduous  labour.  The  Farnesian  Gallery,  while  its 
colours  withstand  the  influence  of  time,  will  remain  an 
honourable  monument  of  the  talents  of  the  painter, 
while  it  throws  a  shade  of  perpetual  infamy  over  the 
memory  of  his  employer,  who  could  requite  such  talent, 
laboriously  and  successfully  exerted  for  ten  years,  with 
the  paltry  sum  of  five  hundred  crowns.  Uniform  vigour 
of  execution  is  the  distmguishing  excellence  of  this 
celebrated  work  ;  an  excellence,  however,  which  is  most 
unhappily  contrasted  by  its  imbecility  and  incongruity  of 
conception.  "  If  impropriety  of  ornament,"  says  Mr 
Fuseli,  a  little  too  strongly,  "  were  to  be  fixed  by  defini- 
tion, the  subjects  of  the  Farnese  Gallery  might  be 
quoted  as  the  most  decided  instances.  The  artist  may 
admire  the  splendour,  the  exuberance,  the  concentration 
of  powers,  displayed  by  Annibale  Caracci,  but  the  man 
of  sense  must  lament  their  misapplication  in  the  Far- 
nese Gallery."  Annibale  availed  himself  of  his  resi- 
dence in  Rome,  by  studying  the  antique  statues,  the  bas- 
so-relievos, and  the  compositions  of  Raphael.  These 
models  induced  him  to  change  his  Bolognese  manner, 
which  had  much  of  Corregio  in  it,  for  one  which  was 
indeed  more  learned,  but,  both  in  design  and  in  colour- 
ing, inore  dry  and  less  natural.  In  comparing  Annibale 
with  the  other  Caraccis,  it  may  be  observed,  that  while 
he  was  perliaps  inferior  to  Ludovico  and  Agostino  in  re- 
fined taste,  sensibility,  and  judgment,  he  surpassed  them 
both  in  tlie  freedom,  the  warmth,  the  energy  and  origi- 
nality of  conception,  by  which  true  genius  is  charac- 
terised. In  his  paintings  there  is  little  of  that  delicacy 
which  diffuses  tlirough  tlic  soul  a  silent  pensive  delight; 
but  the  grandeur  of  his  designs,  the  liveliness  of  his  ex- 
pression, the  vigour  and  firmness  of  his  execution,  burst 
in  one  powerful  effect  upon  the  mind,  and  hurry  it  away 
in  a  kind  of  impetuous  admiration.  He  painted  por- 
traits and  history  ;  but  it  was  in  landscape  that  he  cliief- 
ly  excelled.  The  form  of  his  trees  is  peculiarly  grand  ; 
and  though  he  does  not  appear  to  have  understood  com- 
pletely the  principles  and  doctrines  of  the  chiaro  obscu- 
ro,  find  his  local  colours  arc  not  always  commendable, 
yet  "  no  painter  seems  to  have  been  more  universal, 
more  easy,  more  certain  in  every  thing  he  did,  nor  more 
generally  approved,  than  Annibale  Caracci."     (ft) 

CAR.'VCCI,  LvDovico,  the  cousin-german  of  Anni- 
bale and  Agostino,  was  born  at  Bologna  in  155.5,  and  died 
in  1619.  He  studied  under  Prospcro  Fontana  ;  but  it 
was  by  conlcmplating  the  works  of  Titian,  Tintoretto, 
smd  Paoio  Veronese  at  Venice,  and  of  Parmigiano  and 
Corregio  at  Parma,  that  lie  refined  his  taste,  and  formed 
those  elevated  conceptions  which  characterise  his  paint- 


ings, and  which  have  raised  him  to  the  distinguished 
eminence  which  he  still  holds  among  artists.  He  laid 
the  foundation  of  that  school  which  was  distinguished  by 
the  title  of  the  Academy  of  the  Caraccis,  and  which  be- 
came so  highly  celebrated.  To  this  academy  every  stu- 
dent resorted  who  gave  hopes  of  future  eminence  ;  and 
some  of  the  noblest  masters  in  the  art  had  been  the  dis- 
ciples of  Ludovico.  The  advantages  which  they  enjoy- 
ed in  his  academy  were  singularly  attractive.  The  dis- 
crimination of  Ludovico  was  not  inferior  to  his  other 
talents,  and  he  directed  the  studies  of  his  pupils  to  those 
departments  of  the  art  for  which  nature  seemed  peculi- 
arly to  have  designed  them.  He  had  established  at  a 
great  expence,  well  chosen  models  of  men  and  women; 
and  had  collected  at  Rome  a  number  of  fine  casts  from 
the  best  figures,  and  some  antique  statues  and  curious 
basso-relievos.  He  took  care  to  procure  the  most  capi- 
tal designs  of  the  great  masters  ;  to  purchase  instructive 
books  on  all  subjects  relative  to  the  art ;  and  engaged  the 
assistance  of  a  very  skilful  anatomist,  who  taught  the 
disciples  whatever  might  be  necessary  to  be  known  rela- 
tive to  the  knitting  of  the  bones,  and  the  insertion  of  the 
muscles.  His  cousins,  who  were  his  pupils,  were  after- 
wards employed  along  with  him  in  the  management  of 
this  academy.  The  style  of  these  great  masters  was 
nearly  the  same,  varied  only  by  the  diversity  of  disposi- 
tion and  temper.  Ludovico,  with  less  fire  and  vigour 
than  Agostino  and  Annibale,  surpassed  them  in  the  more 
pleasing,  though  less  commanding,  qualities  of  grace, 
dignity,  and  sweetness.  Mr  Fuseli,  who  gives  him  the 
decided  preference  to  both,  has  so  well  appreciated  and 
described  his  manner,  that  we  cannot  forbear  transcrib- 
ing his  own  animated  words.  "  Ludovico  Caracci,  far 
from  subscribing  to  a  master's  dictates,  or  implicit  imi- 
tation of  former  styles,  was  the  sworn  pupil  of  nature. 
To  a  modest  but  dignified  design,  to  a  simplicity  emi- 
nently fitted  for  those  subjects  of  religious  gravity  which 
his  taste  preferred,  he  joined  that  solemnity  of  iuie,  that 
sober  twilight,  that  air  of  cloistered  meditation,  which  has 
been  so  often  recommended  as  the  proper  lone  of  historic 
colour.  Too  often  content  to  rear  tiie  humbler  graces 
of  his  subject,  he  seldom  courted  elegance,  but  always 
when  he  did,  with  enviable  success.  Even  now,  though 
they  are  nearly  in  a  state  of  evanescence,  the  three 
nymphs  in  the  garden  scene  of  S.  Michele  in  Bosco, 
seemed  moulded  by  the  hand  inspired  by  the  breath  of 
Love.  This  genial  glow  he  communicates  even  to  the 
open  silvery  tone  of  fresco.  His  masterpiece  in  oil  is  the 
altar-piece  of  St  John  the  Baptist,  formerly  in  the  Cortosa 
of  Bologna,  now  in  the  Lo\ivre,  a  work  all  sainted  by 
this  solemn  hue,  M'hose  lights  seemed  embrowned  by  a 
golden  veil.  But  Ludovico  sometimes  indulged  and  suc- 
ceeded in  tones  austere,  unmixed,  and  hardy  :  svich  is 
the  Flagellation  of  Christ  in  the  same  church,  of  which 
the  tremendous  depth  of  the  flesh  tints  contrasts  with  the 
stern  blue  of  the  wide-expanded  sky,  and  less  conveys 
than  dashes  its  terrors  on  the  astonished  sense."     (ft) 

CARACTACUS.     See  Bkitain,  p.  548. 

CARALLUMA,  a  genus  of  plants  of  the  class  Pcn- 
tandria,  and  order  Digynia.    See  Botanv,  p.  174. 

C.\RAMANIA,  or  Caraman-ili,  as  it  is  called  by 
the  Turks,  is  a  province  of  Asiatic  Turkey,  which 
stretches  along  that  jiartof  the  Mediterranean  which  lies 
to  the  north  of  the  island  of  Cy])ru9,  and  extends  a  little 
to  tlie  west  of  Cape  Volpe,  near  the  Isle  of  Rhodes. 
This  province  formerly  comprehended  the  ancient  coun- 
tries of  Pamphylia,  Lycia,  Pisidia,  Lycaonia,  Isaitria,  Ci 
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iR-la,  part  of  Phrygia,  Galatia,  and  Capadoria.  The  pari 
of  the  coast  of  Caraniania,  which  once  formed  Paniphylia, 
in  washed  by  very  deep  water,  so  that  ships  may  approach 
very  near  it,  witiioul  the  risk  of  ninninj^  ai^roiind.  Tlie 
coast  is  in  general  elevated  and  (hy,  and  is  hi'oken  by  nu- 
merous intersections.  Tlie  mountains  behind  the  coast 
have  II  gloomy  green  appearance,  and  are  covered  with 
vast  forests,  which  are  eitlier  neglected  or  disVroyed  by 
the  Turks.  At  the  islaiul  of  C'aslel  Rosso,  (the  Jioffc  of 
I'liny),  there  is  an  excellent  harbour  open  to  navigators  ; 
but  the  depth  of  water  within  it  is  so  great,  that  ships  arc 
under  the  necessity  of  anclioring  in  60  or  80  fathoms. 
There  is  a  fortified  castle  on  the  summit  of  the  rock 
which  forms  tliis  island.  The  part  of  the  coast  of  Cara- 
niania,  from  Castel  Rosso  to  the  entrance  of  the  (lulf  of 
IMacri,  is  not  so  high  as  the  coast  to  the  eastward,  but  it 
is  e<|ually  perpendicular,  and  it  consists  of  a  white  and 
arid  rock,  and  is  divided  by  large  ravines.  The  admira- 
ble havens  in  tlie  Gidf  of  Macri,  arc  suflicient  for  con- 
taining large  fleets:  Four  of  the  havens  wliich  are  most 
retired,  arc  fi-C()uented  by  a  few  vess(ds  during  the  win- 
ter months,  when  the  navigation  of  liic  Archipelago  is 
dangerous.  The  crews  were  allowed  to  cut  down  tlie 
finest  trees  at  no  cxpence,  and  without  any  interruption 
from  the  inhabitants;  and  after  refitting  their  vessels, 
they  carried  cargoes  of  wood  to  the  ports  where  it 
brought  the  highest  |)rice.  The  immense  variety  of 
game  and  fish  furnished  them,  at  the  same  time,  with 
plenty  of  food,  and  with  numerous  sources  of  amusement. 

"  If  the  wind  has  ever  so  little  strength,"  says  Son- 
iiini,  "  the  sea  is  always  very  high  in  the  strait  formed  by 
Caraniatiia  and  the  island  of  Rhodes.  The  waves  rise 
there  sometimes  in  a  frightful  manner;  the  currents, 
which,  in  a  sea  intersected  by  islands  and  projecting 
lands,  vary  and  clash,  are  the  cause  of  this  extraordinary 
agitation,  which  is  likewise  increased  by  inconstant  and 
irregular  winds.  Indeed,  it  frequently  Irappens,  that  the 
wind  is  difl'erent  in  several  parts  of  the  same  channel, 
and  that,  on  one  side,  there  reigns  a  flat  calm,  while,  on 
the  other,  the  winds  blow  with  violence.  Not  only  are 
the  winds  inconstant  in  these  obstructed  seas,  but  they 
are  here  felt  by  sudden  and  impctuons  squalls,  which  are 
followed  and  preceded  by  dead  calms;  and  these  violent 
gusts  are  sometimes  announced  by  infallible  signs. 

Above  the  high  mountains,  of  wnicli  the  coast  of  Cara- 
mania  is  for  the  most  part  formed,  it  is  not  uncommon, 
in  clear  weather,  to  see  a  very  small  black  cloud,  fre- 
quently no  bigger  in  appearance  than  a  bird.  Tliis  globe 
of  vapours  is  extremely  agitated;  at  first  very  small,  it 
spreads  all  on  a  suilden,  contracts,  appears,  and  disap- 
pears, at  intervals,  above  the  mountains,  and  changes 
its  form  every  instant.  How  calm  soever  the  atmosplierc 
may  l)e,  a  sudden  and  violent  s(|uall  may  be  expected  at 
the  siglil  of  these  insidated  clouds,  which  discl\arge  the 
wind  with  so  nutch  rapidity  and  vehemence,  that  if  a  ship 
be  not  prepared  for  being  overtaken  by  it,  she  riuis  a  great 
risk  of  losing  part  of  her  sails,  and  even  her  masts  and 
yards.  On  the  28th  of  October,  we  experienced  one  of 
these  sudden  squalls,  after  a  calm  which  had  kept  the 
ship  stationary  abreast  of  Cape  Crio,  a  large  promontory 
of  Caramania.  During  tliis  calm,  a  numerous  shoal  of 
fishes,  cleaving  the  water  level  with  its  surface,  and  even 
darting  above  it,  passed  close  to  us  with  great  rapidity; 


and  the  agitation  of  these  inhabilantu  of  the  depths  uf 
the  sea,  is  always  a  certain  presaj^e  of  an  approachin;; 
and  violent  agitation  in  tlie  atmosphere  and  the  waters. 
A  small  elouil,  the  precursor  of  the  storm,  had  made 
its  appearance  above  the  promontory  ;  it  expanded,  and 
we  were  overtaken  by  a  gale  of  wind,  which  compelled 
us  to  take  in  all  our  sails,  and  continue  lying-to  during 
the  whole  night,  tossed  about  by  short  and  overgrown 
billows." 

There  are  several  lakes  in  Caramania  which  are  well 
stored  with  fish,  and  furnish  salt  in  abundance.  A  great 
deal  of  silk  is  also  |)roduced  here.  Attalia,  or  Satalia, 
situated  upon  a  gulf  of  the  same  name,  is  the  capital  of 
the  province.  Sec  Sonnoni's  Travels  in  Greece  and  7'iir- 
kcy,  Eng.  edit.  4to.  ISul,  p.  7;) — 119;  Ctiatcauiiriand's 
Travels  in  Greece,  Palralinr,  kc.  vol.  ii.  p.  227;  and 
Vie^ua  in  Palestine  and  Caramania,  Jrom  (he  original 
drawings  of  L.  Mayer,  luith  an  Hialorical  and  Descri/i- 
live  ylccount  of  the  Countru,  &c.  London,   1804.     {^) 

CARAPA.     See  Peksoonia,  Botany  Index. 

CARAVAN,  from  the  Arabic  Cairaiuan,  and  the  Per- 
sian kervan,  a  trader,  is  the  name  given  to  a  company 
of  merchants  or  pilgrims,  who  travel  through  the  de- 
serts in  a  body,  in  order  to  be  secure  against  the  attacks 
of  the  Aialis  and  robbers  with  which  they  are  infested. 

In  the  articles  Au.\niA,  Asia,  and  Cairo,  we  have 
already  given  an  account  of  some  of  tlie  priiicipal  cara- 
vans of  Asia;  and  we  shall  therefore  confine  our  attention 
at  present  to  those  of  the  African  continent. 

A  very  extensive  and  lucrative  commerce  has  from 
time  immemorial  been  carried  on  between  Timbuctoo, 
the  great  emporium  of  Central  Africa,  and  the  maritime 
states  of  Marocco,  Tunis,  Algiers,  Tripoli,  and  Egypt, 
by  means  of  akkabaahs,  or  accumulated  caravans.  These 
caravans  consist  of  several  hundred  loaded  camels,  at- 
tended by  the  Arabs,  who  let  them  at  a  low  rate  to  the 
merchaaits,  and  they  generally  cross  the  great  desert  of 
Sahara  between  the  months  of  September  and  April  in- 
clusive. The  line  of  their  march  is  extremely  irregular, 
as  they  arc  obliged  to  turn  out  of  their  direct  route  to 
fall  in  w  ith  the  fertile  and  cultivated  spots  called  Oases. • 
The  caravans  remain  at  each  of  these  Oases  about  seven 
days;  and  after  being  supplied  with  water,  and  feeding 
and  refreshing  the  camels,  they  proceed  to  another  spot 
of  the  same  kind. 

Upon  the  arrival  of  the  caravans  at  Akka,  situated  in 
Lower  Suse,  on  the  confines  of  the  desert,  the  guides 
and  camels  are  discharged,  and  others  are  hired  to  pro- 
ceed to  Fas,  iSIarocco,  Terodant,  Tafilelt,  and  other 
places.  Including  the  sojournments  at  the  Oases,  the 
caravans  traverse  the  desert  in  about  130  days.  Setting 
out  from  the  city  of  Fas,  and  travelling  7  hours  a  day, 
at  the  rate  of  3}  miles  an  hour,  they  arrive  at  Wedinoon, 
Tatta  or  Akka,  in  18  days,  wdiere  they  remain.  It  is 
from  the  latter  place  that  the  grand  accumulated  cara- 
van proceeds.  Sixteen  days  are  spent  in  the  journey 
from  Akka  to  Tagassa,  and  after  remaining  fifteen  days 
to  replenish  their  camels,  they  proceed  to  the  Oasis  and 
Well  of  Taudeny,  wiiich  they  reach  in  seven  days.  Here 
they  stay  15  days,  and  in  seven  days  they  make  the  wa- 
tering place  called  Arawan.  After  a  stay  of  15  days, 
they  reacii  Timbuctoo  on  the  si.Kth  day.  The  time  em- 
ployed in  this  journey   is  therefore  129  days,  75  being 


*  The.  Arabic  name  of  these  ctillivatcd  spots  is  Elxiah,  hence  Wiihs  or   Oat,  and  Oaiit,  or   n'ahsis. 
£1  }raliaht. 
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spent  in  rest,  and  54  in  actual  travelling.  On  some  oc- 
casions this  journey  is  completed  in  the  short  period  of 
82  days. 

Another  caravan  sets  off  from  Wedinoon  and  Sok 
Assa,  and  crossing  the  desert  between  the  black  moun- 
tains of  Cape  Bojador  and  Gualata,  touches  at  West 
Tagossa,  and  after  remaining  there  for  some  time  to 
collect  salt,  it  proceeds  to  Timbuctoo.  This  caravan 
employs  five  or  six  months  in  its  journey,  as  it  goes  as 
far  as  the  White  Mountains  near  Cape  Blanco,  through 
the  desert  of  JVIografFra  Woled  Abussebah,  to  a  place 
called  Agadcer,  where  it  remains  twenty  days. 

"  The  akkabaahs  which  cross  the  desert,"  says  Mr 
Jackson,  "  may  be  compared  to  our  fleets  of  merchant 
vessels  under  convoy;  the  slata,  or  convoy  of  the  desert, 
bemg  two  or  more  Arabs,  belonging  to  the  tribe  through 
whose  territory  the  caravan  passes;  thus  in  passing  tlie 
territory  of  Wolcd  Abussebah,  they  are  accompanied 
by  two  Sebayhees,  a  people  of  that  country,  who,  on 
reaching  the  confines  of  the  territory  of  Woled  Delcim, 
receive  a  remuneration,  and  return,  delivering  them  to 
the  protection  of  two  chiefs  of  Woled  Deleim;  these 
again  conducting  thein  to  the  confines  of  the  territory  of 
the  MograftVa  Arabs,  to  whose  care  they  deliver  you, 
and  so  on,  till  they  reach  Timbuctoo.  Any  assault  made 
against  the  akkabaah  during  this  journey,  is  considered 
as  an  insult  to  the  whole  clan  to  which  the  (stata)  convoy 
belongs,  and  for  which  they  never  fail  to  take  ample  re- 
venge. 

"  Besides  these  grand  accumulated  caravans,  there 
are  others  which  cross  the  desert  on  any  emergency, 
•without  a  stata,  or  guard  of  soldiers;  but  this  is  a  peril- 
ous expedition,  and  they  are  too  often  plundered  near 
the  northern  confines  of  the  desert,  by  two  notorious 
tribes  called  Dikna  and  Emjot.  In  the  year  1798,  an 
akkabaah  consisting  of  two  thousand  camels  loaded  with 
Soudanic  produce,  together  with  700  slaves,  was  plun- 
dered and  dispersed,  and  many  were  killed.  These  des- 
perate attacks  are  conducted  in  the  following  manner  : 
A  whole  clan  picket  their  horses  at  the  entrance  of  their 
tents,  and  send  out  scouts  to  give  notice  when  an  akka- 
baah is  likely  to  pass;  these  being  mounted  on  the  heirie, 
or  shrubba  cr'reeh, quickly  communicate  the  intelligence, 
and  the  wiiole  clan  mount  their  horses,  taking  with  them 
a  sullicient  number  of  (niag)  female  camels,  to  supply 
them  with  food,  (they  living  altogether  on  the  milk  of 
that  animal;)  they  place  themselves  somewhere  in  am- 
bush near  an  Oasis,  or  watering  place,  from  whence  they 
issue  on  the  arrival  of  the  akkabaah,  which  they  plunder 
of  every  thing,  leaving  the  unfortunate  merchants  en- 
tirely destitute." 

Tlic  manners  and  customs  of  the  merchants,  during 
these  long  and  dangerous  journies,  are  extremely  simple 
and  natural.  Prohibited  by  their  religion  from  the  use  of 
intoxicating  liquors,  their  only  nourishment  consists  of  a 
few  dates  and  a  draft  of  water,  and  when  their  journey  is 
only  for  a  few  weeks,  a  little  barley  meal  and  cold  water 
is  their  only  food.  Animated  by  the  hopes  of  reaching 
their  native  country,  they  often  sing  during  tlieir  journey, 
and  when  the  camels  are  fatigued,  or  wlien  they  approacli 
a  habitation,  their  songs  are  sung  in  trio,  all  the  camel 


drivers  joining  in  the  chorus.  The  camels  inarch  in  time 
to  the  music,  and  seem  for  a  wiiiie  to  forget  their  fatigue. 
The  day's  journey  is  generally  terminated  about  four 
o'clock,  and  after  pitcl:ing  their  tents,  and  sayhig  their 
prayers,  they  prepare  tiieir  supper;  as  soon  as  it  is  ready, 
they  seat  themselves  round  in  a  circle,  and  talk  till  they 
are  overcome  by  sleep.  At  break  of  day  they  again  pro- 
ceed upon  tiieir  journey. 

In  the  course  of  these  journies,  the  hot  winds  called 
s/iume*  arc  often  so  violent  as  to  evaporate  all  the  water 
carried  in  skins  foi-  the  use  of  the  passengers  and  dri- 
vers; and  Mr  Jackson  was  informed  by  the  Arabs  and  the 
people  of  Soudan,  that  on  these  occasions,  500  dollars 
have  been  given  for  a  draft  of  water,  and  that  10  or  20 
dollars  are  very  frequently  given  when  a  partial  evapora- 
tion has  taken  place.  A  caravan  proceeding  from  Tim- 
buctoo to  Tafilelt  in  the  year  1805,  was  disappointed  at 
not  finding  water  at  one  of  the  Oasis,  and  the  whole 
party,  consisting  of  2000  men  and  1 800  camels,  perished 
of  tliirst. 

The  dangers  arising  from  the  drifting  of  the  sand, 
are  often  very  considerable.  When  the  loose  sand  is 
drificd  along  the  plains  by  the  shume,  the  akkabaahs  arc 
obliged  suddenly  to  strike  their  tents,  otherwise  they 
would  be  all  buried  in  the  overwhelming  torrent.  On 
these  occasions  the  desert  has  the  appearance  of  a  sea, 
as  the  drifting  sand  has  a  striking  resemblance  to  the 
waves  of  the  ocean.  Hence  the  desert  is  emphatically 
called  by  the  Arabs  a  sea  nvithout  water. 

The  merchandise  which  is  carried  by  these  caravans 
are  German  linens,  viz.  plattilias,  rouans,  bretannias, 
muslins  of  different  qualities,  particularly  mills,  Irish 
linens,  cambrics,  fine  cloths  of  different  colours,  coral 
and  amber  beads,  brass  nails,  pearls,  raw  silk  from  Ben- 
gal, coffee,  hyson  teas,  refined  sugar,  and  various  manu- 
factures of  Fas  and  Tafilelt,  namely  shawls  and  sashes 
of  silk  and  gold,  haykst  of  silk,  of  cotton  and  silk  mix- 
ed, and  of  cotton  and  wool,  and  Tafilelt  hayks.  To  these 
may  be  added  woollen  caps,  which  is  the  general  cover- 
ing for  the  head,  turbans,  Italian  silks,  cloves,  nutmegs,, 
ginger  and  pepper,  cowries,  Venetian  beads,  and  a  great 
quantity  of  tobacco  and  salt,  which  is  the  produce  of 
Barbary  and  Blcd-cl-jerrede. 

Tlic  articles  which  the  caravans  receive  in  excliange 
for  these  goods,  are  chiefly  the  produce  of  Soudan.  They 
consist  principally  of  gold  dust,  twisted  gold  rings  of 
Wangara,  open  at  the  extremity  for  tliC  insertion  into  the 
cartilage  of  tlie  nose  ;  gold  rings  made  at  Jinnie ;%  bars 
of  gold,  elephant's  teeth,  gum  of  Soudan,  grahis  of  Sa- 
hara (or  grains  of  paradise;)  odorifjrous  gums,  called 
el  i'korr'/i  Soudan,  employed  for  fumigation,  and  sup- 
posed to  possess  many  virtues;  and  a  great  number  of 
slaves  from  the  slave-merchants  of  Wangai'a  and  Houssa, 
who  bring  them  from  the  regions  which  border  on  the 
Mountains  of  the  Moon.  The  Wangareen  slaves  are  a 
gross  stupid  people,  scarcely  above  tnc  level  of  the  brute 
creation:  while  those  from  lloussa  are  acute,  industri- 
ous, and  intelligent,  and  have  an  open  and  noble  counte- 
nance. The  latter  are  therefore  sold  at  a  nmch  higher 
price.  The  average  price  of  a  slave  is  about  one  hun- 
dred ducats  (3s.   8d.   sterling   each;)  but   Mr   Jackson 


•  At  20  leapiics  from  land,  in  West  Lonp.  11°  3ff,  and  North  Lat-  30°,  Mi-  Jackson  collected  from  the  deck  of  the  ship  a  wine  glass 
full  of  the  sand  canicU  by  tlicse  violent  winds 

■\  A  light  and  <iiir-.ble  piece  of  c  nth,  about  fourteen  feet  long  and  six  feet  wide.  It  is  used  as  an  outer  garment  by  the  northern 
Africans  of  that  place.     The  Tafilelt  liayks  ate  a  lipht  manufacture,  well  lined  foi-  the  climate  of  Soudan. 

t  The  natives  of  linnic  seem  to  excel  Kuropeans  in  woikinpf  (fold.  iMi-.lackson  informs  us,  thai  he  has  seen  trinkets,  particularly 
the  figure  of  an  eagle,  of  sucli  workmanship,  that  it  would  have  been  difficult  to  imitate  them  either  in  England  or  France. 
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once  saw  a  young  girl  of  Houssa,  of  cxq\iisitc  beauty, 
sold  al  Muioixo  lor  400  diicals.  Anibcrj^ris  and  ostricli 
feathers,  colkclid  on  the  confines  of  the  desert,  are 
added  to  tlie  niercliandise  already  mentioned.  Ml  Jack- 
son, to  whom  we  are  indebted  for  the  |)receding  iiifor- 
malion,  has  i^iveii  a  niaj)  sliewiii^j  the  track  across  the 
desert,  as  followed  by  the  caravans  from  I'as  to  Timbuc- 
too. 

Besides  these  caravans,  there  arc  three  which  are  cm- 
ployed  in  carryini:;  slaves  and  other  commodities  from 
the  interior  of  Africa  to  Cairo.  The  first  of  these  sets 
out  from  Mourzouk,  the  capital  of  Fezzan,  the  second 
from  Sennaar,  and  the  tliird  from  l'"ur.  'I"he  caravan 
from  Mourzouk  consists  of  between  100  aiul  300  travel- 
lers from  tiie  empires  of  liornou  and  Cashna,  from  the 
kinj^dom  of  CafTaba,  and  from  several  of  the  nej^ro  slates. 
It  sets  out  almost  every  year  in  the  end  of  October,  or 
in  the  be)^iiiiiinf;of  November,  and  generally  finishes  the 
journey  in  about  52  days.  The  following  is  a  Table  of  its 
route  to  Caire  : 

Days. 

7tb,  Reach  Tcmissa. 

9th,  Arrive  at  the  lofty  rock  of  Xanibba,   where  they 

get  a  supply  of  water. 
13th,  Pass  over  a  desert  of  black  and  naked  rock. 
17lh,  Cross  a  desert  of  soft  and  sandy  stone,  and  reach 

the  mountain  of  Ziltaii. 
31st,  Four  days  spent  in  the  passage  of  liiis  mountain. 
25th,  Cross  the    sultry  plain  between  Ziltan  and  the 

green  heights  of  Sibbeel. 
26th,  Arrive  at  Angela,  subject  to  Tripoli. 
27th,  Reach  the  village  of  Gui  Xarrah. 
28th,  Arrive  at  the  ascent  of  Mount  Gcrdohah. 
33d,  Five  days  spent  in  passing  this  mountain. 
36th,   March  through  the  plain  of  Gegubib,  fertile  in 

dates,  and  reach  the  desolate  mountain  Buselema. 
39th,  Enter  the  republic  of  See-wah. 
toth,  Proceed  from  See-wah  the  capital,  to  the  village 

of  Umseguer,  at  the  foot  of  the  mountainous   de- 
sort  of  Le  Magra. 
47th,  Arrive  at  the  convent  of  monks  on  the   hill  of 

Iluaddy  rOttron. 
52d,  Reach  Cairo. 

The  caravans  from  Sennaar  and  Dar-Fur  are  very  ir- 
regular in  their  motions,  arising  from  the  revolutions 
which  are  constantly  taking  place  in  their  unscltled  go- 
vernments. Sometimes  two  or  three  years  elapse  wil!\- 
out  any  of  them  arriving  at  Cairo.  The  number  of  inde- 
pendent Arabs,  who  infest  the  roads  between  these  two 
places  and  Cairo  is  very  great,  and  contribute  to  the  ir- 
regularity of  these  Caravans. 

One  of  the  finest  descriptive  pictures  of  the  manners 
f)f  a  caravan  that  was  perliaps  ever  drawn,  without  the 
aid  of  a  pencil,  is  given  by  Chateaubriand,  in  his  Travels 
into  Greece  and  Palestine.  "  It  was  midniijht,  says  he, 
wnen  we  arrived  at  the  Kan  of  Mencmen.  I  perceived 
at  a  distance  a  great  number  of  scattered  lights;  it  was 
a  caravan  making  a  halt.  On  a  nearer  approach,  I  dis- 
tinguished camels,  some  lying,  others  standing;  some 
with  their  loads,  otliers  relieved  from  their  burdens. 
Horses  and  asses  without  bridles,  were  eating  barley  out 
of  leather  buckets;  some  of  the  men  were  still  on  horse- 
back, and  the  women,  veiled,  had  not  alighted  from  their 
dromedaries.  Turkish  merchants  were  seated  cross-leg- 
ged on  carpets,  in  groupes  round  tne  fires,  at  whic!:  the 
slaves  were  busily  employed  in  dressing  pilau.     Other 


travellers  were  smoking  their  pipes  at  the  door  of  tlic 
kail,  chewing  o|)ium,  and  listening  to  stories.  Here 
were  p<ople  burning  eofl'ee  in  iron  pots;  there  huck- 
sters went  about  from  fire  to  fire,  offering  cakes,  fruits, 
and  poultry,  for  sale.  Singers  were  amusing  the  crowd; 
imaiis  were  performing  their  ablutions,  prostrating  them- 
selves, rising  again,  and  invoking  the  prophet ;  und  the 
camel-drivers  lay  snoring  on  the  grountl.  The  place 
was  strewed  with  packages,  bags  of  cotton,  and  roufl's 
of  lice.  All  these  objects,  now  distinct,  now  confused 
and  enveloped  in  a  half  shade,  exhibited  a  genuine  scene 
of  the  Arabian  Nights."  Sec  Chateaubriand's  TravclH 
in  Greece,  J-'atesime,  ligy/il,  and  Barbary,  vol.  i.  p.  303, 
304;  Volney's  yoijage  en  Hyric  el  en  I'.t^yfite,  vol.  ii. ; 
Russcl's  HiHlory  of  Alcfifio  ;  Pococke's  Detcrifilvjn  of 
Egyfit,  vol.  i.  p.  188 — 201  ;  Miillet  UcHcri/ition  dc  l'/<- 
ffyjitc,  Paris,  1740;  Rennel,  P/iil.  Trann.  vol.  Ix.\.xi.  p. 
riy  ;  Jackson's  Account  of  Jl/arocco,  p.  237 ;  and  Urowiic's 
Travels  in  Africa,  chap.  18.  See  also  the  articles  Aka- 
BiA,  Asia,  Bakhauy,  and  Cairo,     (t) 

CARAVAXSERA,  or  Cauavanseiia v,  the  name 
given  in  the  East  to  the  large  inns  or  jjublic  buildings, 
for  accommodating  the  merchants,  pilgrims,  and  travel- 
lers, that  accompany  the  caravans. 

The  caravenscras  have  generally  been  confounded  with 
the  khana  ;  but  the  former,  particularly  about  the  time 
of  their  origin,  were  erected  under  the  impulse  of  re- 
ligious duly,  in  desert  places,  at  a  distance  from  large 
towns,  to  afford  shelter  and  accommodation  to  travellers 
and  caravans  ;  while  the  k/ians,  which  were  generally 
built  in  towns,  were  used  by  foreign  merchants,  not  only 
as  a  lodging-house,  but  as  a  magazine  for  their  goods. 
The  word  caravanscra,  however,  is  the  general  namo 
adopted  in  Asia  for  all  these  kinds  of  buildings.  It  is 
used  not  only  in  Turkey,  but  also  in  Persia  and  the  Mo- 
gul country,  while  the  word  khan  is  more  particularly 
used  in  Turkey. 

But  while  the  charity  and  hospitality  of  the  Eastern 
princes  have  thus  provided  accommodation  to  travellers 
in  those  desert  regions,  where  it  is  most  required,  they 
have  limited  their  generosity  to  a  mere  shelter  from  the 
inclemency  of  the  weather,  and  to  a  supply  of  water, 
which  is  often  brought  from  a  great  distance.  Neither 
beds,  kitchen,  nor  provisions,  are  attached  to  these 
buildings ;  and  tiie  traveller  must  cither  cari-y  along 
with  him  every  thing  that  he  wants,  or  purchase  them 
after  his  arrival.  The  caravanseras,  as  well  as  the  khans, 
arc  generally  huge  square  buildings,  being  one  or  two 
stories  high  above  the  ground-floor.  The  interior  fa- 
gades,  which  form  the  spacious  court  or  hall  in  the  mid- 
dle, resemble  the  cloisters  of  convents.  The  maga- 
zines are  in  the  ground-floors,  while  the  chambers  for 
travellers  are  in  the  upper  stories.  A  reservoir  of  wa- 
ter, in  which  the  camels  and  other  beasts  of  burden 
quench  their  thirst,  is  placed  in  the  middle  of  the  court. 

In  the  city  of  I'as,  in  Marocco,  there  are  no  fewer  than 
two  hundred  caravanseras,  called  Fondaque.  These  edi- 
fices arc  three  stories  high,  and  contain  from  50  to  100 
apartments,  in  each  of  which  a  supply  of  water,  for  ab- 
lution and  other  purposes,  is  conveyed  by  means  of  a 
water-cock.  The  traveller  must  carry  bedding  along 
with  him,  as  they  are  provided  only  with  a  mat;  and  if 
he  wants  any  refreshments,  he  must  order  them  from  a 
cook's  shop,  or  buy  them  from  a  butcher,  and  dress 
them  himself.  A  certaui  sum  per  day  is  paid  for  the 
use  of  the  apartment. 

The  caravanseras  of  Constantinople,    Ispalian,   and 
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Agra,  are  celebrated  for  their  magnificence  and  accom- 
modation. Those  of  Sheeraz  and  Casbin  are  said  to  have 
cost  60,000  crowns  each;  and  that  of  Vrana  or  Urana, 
in  Dalmatia,  vi-hich  is  no-iY  ii^  ruins,  hadafecade  150  feet 
long.  It  was  built  entirely  of  fine  marble,  with  a  com- 
pact grain,  and  susceptible  of  the  finest  polish  ;  and  the 
Abbe  Fortis  supposed  that  those  blocks  of  marble  had 
been  taken  from  some  Roman  building. 

The  permission  to  build  a  caravansera,  has  always 
been  considered  in  Turkey  as  a  mark  of  distinction.  At 
one  time,  however,  this  privilege  was  bestowed  only  upon 
the  mothers  and  sisters  of  the  sultans,  and  upon  the  vi- 
ziers and  bashaws  who  had  gained  three  victories  over 
the  Christians.  For  an  account  of  several  of  the  cara- 
vanscras  in  Persia,  see  Morier's  Journey  through  Persia, 
Armenia,  and  Asia  Minor,  p.  81,  153,  154,  272  ;  and  Jack- 
son's Account  of  Marocco,  p.  131.  and  256.     (w) 


CARAUSIUS.     See  Britain,  p.  551. 

CARBON.     See  Charcoal  and  Chemistry 

CARBONATES.     Sec  Chemistry. 

CARBONIC  Acid.     See  Chemistry. 

CARBURET.     See  Chemistry. 

CARCASS,  is  the  name  of  a  hollow  body,  containing?: 
combustible  matter,  and  thrown  from  mortars  for  the 
purpose  of  setting  fire  to  houses.  The  case  is  some- 
times made  of  ribs  of  iron,  covered  with  pitched  cloth, 
Ecc.  and  is  sometimes  an  iron  shell,  with  three  or  four 
openings,  through  which  the  fire  issues.  Carcasses  are 
said  to  have  been  first  used  at  the  siege  of  GroU  in  1672, 
by  the  Bishop  of  Munster. 

The  following  Table  contains  the  result  of  a  series  of 
experiments,  made  with  round  case  carcasses  at  an  ele- 
vation of  45°. 


Size 

Weight 

Quantity 

Time 

Time 

Length 

Kange 

No. 

of  the 

of  the 

of 

of 

of 

of 

m 

Observations. 

Mortar- 

Carcass. 

Powder. 

Flight. 

Burning'. 

Burning. 

Feet. 

lb.    oz. 

lb.  oz. 

Seconds. 

Min.     Sec. 

Inches. 

Feet. 

1 

10 

62    13 

0      8 

6 

3      0 

2.7 

390 

The  carcasses  No.  1,  2,  and  3.  were  fired  between  7 

2 

10 

64    12 

0    12 

8 

3    12 

2.7 

774 

>  and  9  o'clock  in  the  morning.     They  burnt  well  in  genc-| 

3 

10 

70      0 

1      0 

10 

3   40 

2.7 

882 

ral,  and  gave  a  good  light.                                                        i 

4 

10 

71    12 

1      4 

11.5 

4      0 

2.7 

1332 

The  carcasses  No.  4,  5,  and  6,  were  fired  between  2  and 

5 

10 

72     0 

1    12 

13 

4    18 

2.7 

1815 

(  4  o'clock  in  the  morninsf,  when  it  was  very  dark,  and  they 

6 

10 

68    10 

2     0 

14 

4   45 

2.7 

2043 

furnished  a  very  good  light.                                                  '■ 

7 

8 

33      7 

0      6 

6 

3     4 

2.7 

411 

T 

8 

8 

36    12 

0    10 

8 

3   20 

2.7 

963 

The  carcasses  No.  7,  8,  9,  10,  and  11,  were  fired  be-; 

9 

8 

35      8 

0    14 

12 

5      0 

2.7 

1344 

>tween  10   o'clock  at  night  and  2  in  the  morning,  and  had 

10 

8 

34    14 

1      0 

14 

3   40 

2.7 

1680 

a  very  good  efi'ect.                                                                 ( 

11 

8 

32    12 

1      4 

13 

5    10 

2.7 

1908 ^J                                                                                                  ! 

Th 

e  following  experiments  mere  made  at  JVoohirich  luith  round  Iron  Carcasses,  in  the  year  1773.                  1 

Size 

Siie 

Weight 

Weight  jQuanlil) 

Eleva- 
tion. 

No. 

of  the 

of 

when 

when 

of 

Range. 

Observations. 

Mortar. 

Carcass. 

empty. 

full. 

Powder 

Inches. 

Inches. 

C.qr.lb. 

C.qr.lb. 

lb.  oz 

D.    M. 

Feet. 

I 

13 

13 

1    2    27 

1    3    12 

30   0 

45      0 

8700 

In  the  course  of  the  two  first  experiments,  a  small  piece 

2 

13 

13 

1    3       1 

1    3    14 

30  0 

41      0 

9000 

burst  from  the  carcass,  and  fell  at  the  distance  of  4500  feet 

3 

13 

13 

1    3      3 

1    3      6 

30  0 

42      0 

10200 

The  other  piece  conuiined  the  composition.     In  the  two  lasl 
experiments  the  carcass  did  not  break. 

4 

13 

13 

1    1      4 

1    3    17 

30  0 

42   30 

10500 

CARCASSONE,  anciently  Cabcaso,  the  capital  of 
the  department  of  the  Audc,  is  situated  upon  the  canal  of 
Lanrucdoc,  and  also  upon  the  river  Audc,  which  di- 
vides the  town  into  two  parts,  called  the  Upper  and  the 
Lower  Town,  both  of  which  are  surrounded  with  a  wall. 
The  upper  town,  which  is  situated  upon  an  eminence, 
is  called  the  City,  and,  besides  the  catliedral,  contains  a 
castle,  whicli  is  very  strong,  and  commands  the  whole 
town.  In  this  castle  are  kept  the  ancient  records,  wliich 
arc  written  upon  the  bark  of  trees.  The  lower  town, 
which  is  almost  square,  consists  of  streets  intersecting 
each  other  at  right  angles,  and  leading  to  a  large  square 
in  the  centre,  which  is  ornamented  witii  a  fountain  of 
rockwork,  surmounted  by  a  figure  of  Neptune.  The 
quays,  which  are  adorned  with  rows  of  trees,  form  agree- 
able promenades. 

From  Carcassonc  strangers  generally  goto  Barbayrac, 


on  the  road  to  Trebes,  to  see  the  Langucdoc  canal  pass 
over  an  aqueduct  bridge  across  the  river  Orbc. 

In  this  town,  the  manufacture  of  drabs  of  all  kinds  is 
carried  on  to  a  very  considerable  extent.  They  are  made 
of  the  wool  of  Bczicres,  Narbonne,  and  Spain,  and  are 
sold  at  Lyons,  Bourdcaux,  Thoulouse,  and  other  towns 
of  France.  The  (|uantity  which  is  annually  sent  off 
amounts  to  about  16,000  pieces.  Tlic  inhabitants  of  the 
town  and  the  adjacent  country  arc  employed  in  carding, 
spinning,  and  preparing  tiie  wool ,  and  such  is  the  indus- 
try of  tlie  people,  that  a  beggar  is  not  to  be  seen  in  the 
country.  The  inhabitants  of  the  six  villages  which  com- 
pose the  district  of  Graissesac,  some  leagues  from  Car- 
cassonc, are  employed  in  fabricating  copper  goods.  Po- 
pulation 15,300.  E.  Long.  2"  5',  N.  Lat.  43"  11'.  Set 
Histoire  de  Carcassone,  par  Pere  Bouges.     (o) 
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Cauds,  in  tlic  niamifiiclures  of  coUoii  and  wool,  aie  iii- 
Btrumciils  used  lor  pirparint;  llic  fibres  of  those  sub- 
stiinccs  lor  spinniiiij  t!u-m  into  thread,  liy  striiii^lilcning 
the  fibres,  unci  rcnilorin;j  tluin  iiarallcl  to  each  other, 
so  that  each  may  have  its  full  bearin^j  and  proper  ten- 
sion, \vhcii  a  number  arc  twisted  lo^cther  to  form  a 
tliread. 

The  card  is  a  kind  of  brush  made  willi  wires  instead 
of  hair,  stuck  lhnni);li  a  siicet  of  leather,  the  wires  not 
beini;  perpendicular  to  llie  plane  of  the  leather,  but  all 
inclining  one  way  at  a  certain  an^^le. 

I'roni  this  description,  such  as  arc  totally  vmacciuaint- 
cd  with  tlic  subject  may  conceive,  that  cotton,  being 
stuck  upon  one  of  these  cards,  or  brushes,  may  be 
scraped  with  another  card,  in  such  a  direction,  that  wic 
inclination  of  the  wiie  may  tend  to  throw  tiie  cotton  m- 
wards,  raliier  tiian  sulfer  it  to  come  out.  The  conse- 
quence of  the  lepeated  strokes  of  the  empty  card  against 
the  fidl  one,  must  be  a  distribution  of  the  cotton  more 
evenly  on  the  surfiicc ;  and  if  one  be  then  drawn  in  the 
opposite  direction  across  the  other,  it  will,  by  virtue  of 
the  inclination  of  its  wires,  take  the  whole  of  the  cotton 
from  that  card  whose  inclination  is  in  the  contrary  direc- 
tion. 

In  this  way  the  operation  of  carding  was  formerly 
peiformed  by  the  hand,  with  sheets  of  card  nailed  upon 
thin  boards,  wliicli  were  drawn  and  scraped  against  each 
other  till  the  cotton  or  wool  was  evenly  diiVused  over 
the  surface,  and  freed  from  all  the  knotty  or  entangled 
parts.  One  of  the  cards  being  then  turned,  and  ai)plied 
in  an  inclined  position,  so  as  to  scrape  with  one  edge 
over  the  surface  of  the  other  card,  in  the  direction  of 
its  teeth,  the  cotton  was,  by  a  particular  manoeuvre, 
stripped  od',  and  coiled  up  into  tliosc  short  soft  rolls, 
which  were  called  t'ardings,  and  were  afterwards  ex- 
tended and  twisted  by  the  spinning  wheel. 

Such,  in  all  probability,  was  the  process  employed, 
with  little  alteration,  during  the  five  last  centuries,  in 
the  woollen  manufacture  of  this  kingdom,  and  applied, 
at  subsetpient  periods,  to  the  preparation  of  cotton. 
The  use  of  cards  was  most  likely  derived  from  the 
Netherlands,  at  or  before  the  time  that  our  woollen 
manufactures  were  improved  by  liie  emigration  of  Fle- 
mish weavers  to  this  country  during  the  reign  of  Ed- 
ward III. 

Cards  continued  to  be  imported  till  the  year  1463, 
when  the  tradesmen  and  manufacturers  of  London,  and 
other  parts  of  England,  having  made  heavy  complaints 
to  parliament,  of  llie  olistruclion  to  their  own  employ- 
ment by  the  introduction  of  various  foreign  manufactured 
wares,  an  act  was  passed  in  the  third  year  of  Edward  IV. 
prohibiting  wool  cards,  among  various  other  articles  of 
iron,  steel,  copper,  &c.  from  being  imported  into  this 
kingdom. 

The  hand  cards  were  succeeded  by  stock  cards,  and 
these  again  by  cylinder  cards,  which  were  brought  into 
extensive  use  by  Sii  Richard  Arkwright  in  1771.  (See 
Cotton  Manufacture.)  Since  this  period,  the  con- 
sumption of  cards  for  cotton  mills  has  been  immense. 
A  very  small  carding  machine  will  contain  upwards  of 
150,000  card  wires  of  the  coarsest  kii.d  ;  and  we  liave 
visited  an  establishment  of  cotton  mills,  where  150  of 
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such  carding  machines  were  in  constant  work.  Thii-(y 
or  forty  machines  arc  a  vi-ry  common  number  to  find  in 
one  mill ;  and  these  arc  so  numerous,  as  to  make  a  veiy 
extensive  trade  in  card  maimfaclurc. 

Wool  cards  arc  of  a  coarser  and  stronger  kind  than 
those  used  for  cotton,  but  are  applied  in  the  same  man- 
ner, cither  on  boards,  for  hand  carding,  or  covered  od 
cylinders  for  carding  machines,  ns  exi>lained  under  the 
articles  Cotton  Manufacture  and  Woollen  Manufac- 
ture. The  card  wires  are  the  same  for  either  of  tliesc 
purposes,  except  in  siz-  .  The  wire  is  bent  into  a  staple, 
in  the  manner  shewn  at  Fig.  1.  of  Plate  CXI.  and  the 
legs  of  this  stapie  are  crippled,  or  bent,  in  a  second  di- 
rection, as  shewn  by  the  figure  Y,  which  shews  a  card 
wire  I'cady  I'oi-  fixing  the  leather  by,  the  two  legs  being 
stuck  through  two  lioles  in  the  sheet  of  leather.  This 
fastens  the  teeth  firmly  in  their  |)laces  ;  and  then  the 
bend  in  the  legs,  which  is  called  the  knee  bend,  gives 
the  teeth  their  proper  angle  of  inclination,  as  is  shewn 
in  the  section  of  a  sheet  of  cards  at  Z,  Fig.  1.  X  is  a 
view  of  the  back  of  the  leather,  shewing  the  arrange- 
ment of  the  wires;  which  is  such,  that  the  adjacent 
wires  do  not  fall  behind  each  other,  but,  by  filling  up  the 
intermediate  spaces  between  each,  renders  the  cards 
finer,  the  teeth  being  equally  dispersed  over  the  surface 
of  the  leather. 

The  cards  used  in  the  hand  arc  called  sheet  cards; 
and  the  direction  of  the  wire  joining  the  two  legs  is  pa- 
rallel to  the  length  of  the  sheet.  Sheet  cards  of  a 
greater  length  are  also  used  for  the  top  cards,  or  lugs  of 
the  carding  machine,  and  also  for  the  great  cylinders. 
Another  kind  arc  called  flkt  cards,  being  straps  or 
fillets  of  leather,  and  the  wire  stuck  across  them.  It  is 
this  kind  of  fillet  which  is  shewn  at  X,  Fig.  I .  It  is  only 
used  in  the  machine  cards,  when  the  fillet  is  wi-appcd 
spirally  round  the  small  cylinders  to  cover  all  its  surface. 

The  immense  number  of  cards  required  in  the  cot- 
ton mills,  causes  the  manufacture  of  cards  to  be  very 
extensive;  and  several  very  curious  rnachines  have  been 
invented  for  facilitating  the  processes,  though  tliey  have 
not  yet  come  into  general  use.  In  the  present  state  of 
the  trade,  the  principal  scats  of  which  are  the  coimtries 
about  Glasgow  and  Leeds,  the  processes  are  divided 
into  the  preparation  of  the  wires  and  the  leather.  The 
latter  is  pierced  by  machinery  at  the  house  of  the  manu- 
facturer, wlio  sends  it  out  to  the  cottagers,  together  witli 
the  wire,  which  they  cut  and  bend  by  three  operations, 
(one  performed  by  a  machine);  and  the  women  and 
children  insert  them  into  the  holes  of  the  leather.  The 
three  operations  of  making  the  wires,  are,  1st,  Cutting 
to  length,  40  or  50  being  cut  together ;  2d,  Doubling, 
which  gives  them  the  form  at  y,  Fig.  1.;  and,  3d,  Giv- 
ing the  knee  bend  Y,  which  is  done  by  a  little  machine 
placed  close  to  the  doublcr's  seat.  Wc  shall  describe 
these  operations  in  order,  as  they  follow  each  other. 

Cutting.  The  workmen  clips  off  the  wires  from  a 
coii,  or  skaine,  making  30  or  40  turns  ;  so  tliat  this  num- 
ber of  wires  are  cut  off  at  once,  by  a  pair  of  strong 
shears  fixed  at  the  edge  of  the  work  bencii,  and  moved 
by  pressing  the  foot  upon  a  treadle.  A  weight  over  a 
pulley  is  the  re-action  for  opeiiing  them  when  the  pres- 
sure is  relieved.  Bv  this  means  the  workman  has  both 
U  u 
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hands  at  liberty:  in  one  he  holds  the  end  of  the  skame, 
or  hundle  of  wires,  and  applies  the  ends  to  a  gauge, 
which  has  an  adjustable  stop,  to  determine  the  length  of 
wire  to  be  cut  oft'  from  the  end,  when  the  end  of  the 
gauge  is  held  in  contact  with  the  blade  of  the  shears, 
and  one  tread  cuts  them  off.  By  this  means  30  or  40 
wires  are  cut  at  every  stroke  to  the  intended  length, 
for  which  the  stop  of  the  gauge  is  previously  adjusted. 

Doubling  or  bending  the  wires  to  the  form  of  a  staple. 
The  wires  are  held  in  a  tool  adapted  to  the  purpose, 
called  a  doubter,  and  bent  by  the  pressure  of  another 
tool,  called  the  bender,  which  is  formed  like  a  small 
reaping  hook,  but  without  any  edge.  The  doubler  is 
a  wooden  handle,  having  a  steel  gauge  fixed  in  the  end 
of  it,  to  the  stop  of  which  the  ends  of  the  pieces  of  wire 
are  applied,  and  doubled  into  the  form  of  a  staple,  over 
a  small  flat  bar  of  steel  (bridge)  fixed  in  the  doubler, 
perpendicular  to  the  length  of  the  wire  ;  and  by  means 
of  the  stop  of  the  gauge,  the  proper  part  of  the  wire  is 
presented  to  the  bridge,  so  tliat  the  two  ends  or  legs  of 
the  staple,  when  formed,  shall  be  exactly  of  the  same 
length :  The  bridge  is,  of  course,  the  same  breadth  as 
the  distance  between  the  two  legs  and  points  of  the  sta- 
ple, which  is  formed  by  bending  or  doubling  the  wire 
over  it.  TiiC  workman,  having  adjusted  the  wires  in 
the  doubler,  presses  the  bender  (held  in  the  other  hand) 
against  them;  and  thus,  by  one  operation,  bends  them 
to  the  form  of  the  letter  L,  over  one  angle  of  the  bridge, 
and  by  repeating  it  over  the  other  angle  doubles  them, 
forming  30  or  40  staples  together  very  quickly. 

Bending.  The  workman  now  removes  the  wires 
from  the  bridge  of  the  doubler  by  a  small  steel  knife,  or 
spatula,  introducing  its  point  under  the  shank,  and  be- 
tween the  legs  of  all  the  staples  at  once,  and  thus  lifts 
them  off  from  the  bridge  over  which  they  were  doubled, 
and  conveys  them  suspended  on  the  blade  of  this  knife 
to  a  very  curious  little  machine,  which  gives  them  the 
knee  bend.  Tlic  workman  hangs  the  staples  upon  a 
small  brass  bar,  or  ruler,  fixed  in  the  machine,  and  then 
withdrawing  his  knife,  leaves  them,  and  prepares  to 
double  another  packet  of  wires.  The  machine  has  an 
axis  extending  its  whole  length,  which  is  about  eight 
inches ;  and  this  is  turned  with  a  regular  and  equable 
motion,  by  the  same  wheel-work  as  the  common  roast- 
ing jack;  and  the  workman,  from  time  to  time,  winds 
up  the  handle,  to  keep  it  always  in  motion.  The  axis 
has  ten  small  levers,  or  claws,  upon  it,  at  different  parts 
of  its  length ,  and  opposite  to  each  is  one  of  the  rulers, 
with  staples  on  it  always  ready  to  be  bent.  Each  claw 
does  one  at  once.  The  rulers  being  placed  rather  in- 
clined, the  staples  always  have  a  tendency  to  run  down 
towards  the  axis,  hut  are  prevented  from  falling  olV  the 
end  of  it  by  a  knob  or  projection  on  the  top  of  the  ruler. 
Over  this  knob  one  staple  is  lifted  at  every  revolution 
of  the  axis,  by  a  small  detent,  called  the  kicker,  which 
lies  concealed  in  a  groove  in  the  upper  surface  of  the 
ruler,  like  a  knife  blade  in  its  handle  ;  but  is  lifted  up 
at  every  revolution  of  the  axis,  and  then  raises  one  sta- 
ple over  the  stop,  and  it  slips  down  an  inclined  plane,  or 
continuation  of  the  ruler,  towards  the  axis.  At  the  hol- 
lom  of  this  inclined  ruler  is  a  sort  of  die,  or  recess,  into 
which  the  legs  of  the  wire  staple  fall ;  and  then  the  claw, 
or  lever,  upon  the  axis  coming  past,  gives  the  knee 
bend  to  the  wire,  by  forcing  its  point  while  it  is  held  in 
the  dies,  and  bending  it  over  a  proper  rest.  The  instant 
the  claw  has  passed  by,  the  spring  of  the  wire  causes  it 
lo  leap  out  of  its  die,  and  make  way  for  anothei',  which 


is  kicked  down  at  the  next  revolution.  Thus  every  turji 
of  the  spindle  crooks  ten  staples  ;  and  the  workman 
keeps  it  constantly  supplied,  so  as  to  bend  an  immense 
number  per  day.  This  machine  is  said  to  have  been  in- 
vented about  1775,  by  a  Quaker,  whose  name  we  have 
forgotten. 

This  is  the  process  of  forming  card  wires,  as  at  pre- 
sent practised ;  but  some  more  complete  machines  have 
been  invented  by  ingenious  mechanics  :  One  is  in  use 
in  the  neighbourhood  of  Halifax,  in  Yorkshire ;  and 
another,  similar  in  its  properties,  is  preserved  in  the  re- 
pository of  the  Society  for  the  Encouragement  of  Arts, 
kc.  London.  It  was  invented  by  Mr  Joseph  Beard  of 
Cogeshall,  in  Essex,  who  received  a  reward  from  the 
Society  of  a  silver  medal  and  40  guineas  for  it,  in  1805. 
This  machine  displays  so  much  ingenuity,  that  we  re- 
quested and  obtained  permission  of  the  Society  to  have 
a  drawing  made  of  it,  which  is  given  in  Plate  CXI.  Fig. 
2.  It  has  not  been  published  in  the  volumes  of  their 
Transactions.  The  machine  is  double,  having  parts  to 
make  two  complete  card  wires  at  once.  It  receives 
two  wires  at  once,  from  two  reefs,  on  each  of  which  a 
coil  of  wire  is  placed.  The  wires  pass  between  a  pair 
of  rollers,  by  which  they  are  drawn  into  the  machine, 
which  cuts  off  a  proper  length  from  the  ends,  and  bends 
the  pieces  into  the  proper  form,  then  drops  them  into  a 
drawer  beneath,  and  proceeds  with  two  others.  Our 
draughtsman  has  found  it  necessary,  for  simplicity,  to 
exhibit  only  one  of  the  halves  of  the  machine,  which  is 
by  itself  a  complete  machine;  and  in  this  division  some 
alterations  were  necessarily  made  in  the  form  of  some 
few  of  the  parts,  which  were  in  the  original  common  to 
both  halves.  This  drawing  is  not,  therefore,  to  be  con- 
sidered as  an  exact  representation  of  the  machine  in  the 
Society's  possession,  though  it  contains  all  the  essential 
parts  and  movements.  A  A,  Plate  CXI.  Fig.  2.  is  amain 
axis,  which  puts  all  the  parts  in  motion.  It  has  a  fly- 
wheel C  fixed  on  the  end  of  it,  and  is  turned  round  by  a 
handle  B ;  or  it  might  receive  its  motion  from  any  ma- 
chinery, by  an  endless  band,  or  strap  and  pulley,  as  it 
does  not  require  any  attendance. 

The  wire  a  a  is  conducted  from  the  reel  before  men- 
tioned to  the  machine,  and  first  passes  over  a  rest  or 
flame  b,  which  has  a  notch  in  each  of  its  sides  to  re- 
ceive the  wire,  and  to  keep  it  down  in  these  notches. 
It  is  also  passed  through  a  wire  eye  or  ring  c,  to  which 
a  sufficient  weight  is  appended,  to  cause  such  a  friction 
as  will  keep  the  wire  steady.  The  wire  next  passes 
through  a  guide,  formed  by  a  hole  in  a  piece  of  iron  d, 
fixed  by  screws  to  a  vertical  standard  G,  rising  from  the 
iron  frame  FF,  on  which  the  whole  mechanism  is  erected. 
By  the  guide  d  the  wire  is  presented  to  a  pair  of  rollers 
or  wheels  I),  by  which  it  is  drawn  forwards.  These 
wheels  are  exactly  of  the  same  size,  and,  being  beneath 
each  other,  only  one  can  be  seen  in  the  figure.  The 
lower  roller,  which  is  hidden,  is  fixed  upon  an  axisv 
which  extends  across  the  frame,  its  ends  being  support- 
ed by  the  joints  of  the  centre  screws  20,  20.  The  axis 
is  turned  round  by  means  of  a  toothed  w  heel  7  upon  tlic 
main  axis,  and  acting  ui  another  exactly  similar  to  itj 
fixed  immediately  beneath  upon  the  axis  of  the  lower 
roller,  which  is  perpendicular  to  the  main  axis  ;  but  the 
teeth  of  the  wheels  being  both  inclined  at  an  angle  of 
45°  to  their  respective  axes,  become  parallel  at  the 
jjoints  of  contact,  and  the  wheels  turn  each  other  round, 
by  a  similar  action,  to  the  endless  screw  ;  from  which, 
however,  this  mode  of  conimunication  dill'crs  most  ma- 
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tcriall),  in  the  circumstances  ol  the  two  wheels,  or 
screws,  (tor  they  purtake  of  the  nature  of  both)  heiiiiij  of 
equal  {liineiisions  anil  similar  forms.  This  rommunicu- 
tion  causes  the  lower  roller  to  make  a  revolution  for 
every  one  of  the  main  axis.  At  ti>e  opposite  end  ol  the 
axis  of  the  lower  roller,  a  co(;-wiicel  is  fixed,  and  ojie- 
ratcs  u|)on  another  E  of  exactly  similar  dimensions,  and 
placed  over  it,  so  as  to  conceal  the  former.  This  wheel 
is  fixed  >ipon  tlie  axis  (sliewn  hy  dolled  lines)  of  the 
upper  roller  D,  which  is  mounted  upon  the  points  of  the 
centre  screws,  held  in  a  frame  marked  II.  Tiiis  frame 
is  attached  to  a  standard  O  of  the  frame  hy  two  centre 
screws,  so  that  it  will  rise  on  the  ])oiuls  of  these  as  an 
axis,  and  thus  permit  the  upper  roller  to  rise  and  fdl, 
lo  arcoinmodale  itself  to  the  wire,  and  press  it  so  fast 
upon  the  lower  roller  as  to  draw  it  forwards.  Tiie  pres- 
sure is  occasioned  by  a  stroni;  spring  K  fixed  on  tlie 
frame  I,  and  its  end  hooked  beneath  a  projecting  part 
(not  shewn)  of  the  standard  G. 

The  rollers  U  deliver  the  wire  into  a  steel  tube,  f /", 
(see  also  l'"i^;.  3,  where  it  is  shewn  separately,)  the  hole 
through  which  being  but  just  large  enough  to  admit  the 
wire,  straightens  it  in  the  manner  of  dies,  and,  together 
with  the  rollers,  cotnpletely  takes  out  any  crooks  in  the 
wire.  The  tube,  (or  pair  of  dies,)  e  7",  is  made  in  two 
halves,  which  are  held  together  by  the  same  clamii 
screw,  which  fastens  ihem  into  the  bracket  L  that  sup- 
ports them.  The  end  f  of  the  steel  dies,  which  is 
enlarged,  as  shewn  in  Fig.  3,  and  has  a  smooth  flat  fare, 
is  the  point  where  the  wire  is  cut  ofT,  by  Tueans  of  a  small 
knife  g-,  fixed  into  an  axis  M,  on  wliich  is  a  lever  .5, 
actuated  at  tlie  proper  interval  by  the  lever  or  claw  4, 
on  the  main  axis  .\,  into  which  it  is  screwed  ;  and  can 
therefore  be  readily  adjusted  in  length,  to  operate  more 
or  less  upon  the  lever  5,  by  which  it  cuts  ofl' the  wire  at 
the  point,  where  it  emerges  from  the  end  /  of  the  dies 
r  f.  The  length  of  wire  which  is  advanced  througli 
the  dies,  before  it  is  cut  off,  is  measured  by  the  end  of 
the  wire  coming  up  to  the  flat  head  of  a  screw  10,  sup- 
ported by  a  bracket  L  ;  but  the  instant  the  wire  reaches 
this,  the  upper  roller  D  is  lifted  up,  so  as  to  relieve  the 
pressure  upon  the  wire.  This  is  done  by  a  cam  I,  which 
lias  a  part  of  the  frame  I  projecting  over  it,  and  at  the 
end  of  it  is  a  tooth  or  knob,  fastened  by  the  scpiare  init. 
Tnis  tootn  is  lifted  by  the  cam  1,  which  is  a  circle,  hav- 
ing a  deep  notch  cut  in  it,  and  thus  relieves  the  wire 
when  the  circular  part  of  the  cam  comes  beneath  it  ; 
and  thougli  the  motion  of  the  rollers  continue,  the  wire 
remains  stationary,  but  in  turning  the  notch  presents 
itself  beneath  tne  tooth  of  I.  The  spring  k  now  presses 
the  upper  roller  upon  the  wire,  which  is  then  pushed 
forwards  until  the  proper  measure  is  advanced,  when 
the  upper  roller  will  be  again  lifted  up  bv  the  cam,  as 
before  mentioned.  This  movement  is,  therefore,  devot- 
ed to  measuring  the  wire  ;  the  rollers  and  dies  c  f  to 
slraigiitening  it ;  and  the  shears,  or  cutter  ^,  to  cutting 
it  off  into  the  lengths  measured  by  the  other.  We  have 
now  to  explain  the  mechanism  for  doubling  and  bending. 
These  parts  are  in  the  drawing  shewn  of  their  real  size, 
to  render  them  distinct,  though  all  the  other  parts  arc 
only  one  half  the  full  size.  The  wire,  when  advanced 
by  the  rollers,  is  introduced  between  two  pieces  of  metal 
<j  t,r  s.  These  are  slu  wn  in  all  the  figures.  In  Figs, 
'.land  3,  they  are  only  represented  by  small  squares; 
but  Figs.  4  and  5,  shew  lliem  to  be  the  ends  of  levers  g 
and  r.  moveable  on  one  common  axis.  Inn  independent  of 
each  other.     They  arc  called  the  back  and  front  blades 


of  the  pliers  ;  their  axis  of  motion  is  parallel  to  the  main 
axis  A  ;  and  is  sus|>ended  between  the  |)oints  of  centre 
screws,  su|)poited  by  the  standards  GG.  'I'his  forms 
the  axis  of  the  lever  r,  as  shewn  in  I'ig.  4,  which  only 
represents  the  moving  parts.  The  axis  of  the  lever  7, 
marked  15,  15,  swings  between  the  points  of  centre 
screws  attached  to  a  part  of  the  lever  r,  but  exactly  in  a 
line  with  the  two  fixed  centre  screws  on  v,hicli  rr  itself 
moves.  Thus  both  blades  of  the  pliers  move  on  the 
same  central  line,  but  independently  ;  they  have  there- 
fore a  motion  diri:i:tly  to  and  from  the  main  axis,  bu' 
no  other.  The  two  levers  </  and  r,  have  a  small  spring 
19  (Figs.  4  and  5,)  between  them,  which  always  tends 
to  separate  them  and  open  the  pliers.  The  axis  1 5  of 
7  has  a  short  tail  or  lever  18  rising  from  it,  which  stops 
against  the  point  of  an  adjusting  screw  16,  (Fig.  5,)  and 
determines  the  quantity  of  approach  which  the  end  of  the 
blade  </  (Figs.  2,  3,  and  5,)  shall  make  towards  the  main 
axis;  17  is  a  spring  of  a  semicircular  form,  always 
drawing  the  tail  18  towards  the  screw  16;  and  con- 
sequently urging  the  blade  7  towards  the  main  axis; 
the  spring  19,  also  lu-gcsthc  front  blade  t  r  «,(Fig8.  2,  3, 
and  5,)  towards  the  axis,  till  the  arm  1 1  screwed  to  it, 
rests  upon  the  outside  of  the  axis. — A  cam  9  is  fixed  on 
the  axis  at  this  part ;  and  when  it  comes  round,  acts 
upon  1 1,  and  by  it  forces  the  blade  t  r  a  away  from  the 
main  axis,  till  t  comes  in  contact  with  the  wire  a  a,  (I'igs. 
2  and  4,  and  shewn  in  Fig.  5  by  a  small  black  dot  sur- 
roinided  by  a  white  circle,)  and  presses  it  against  the 
blade  5- ;  thus  holding  it  in  the  mannerof  a  pair  of  pliers, 
or  a  finger  and  thumb,  while  the  shears  cut  it  ofl'.  All 
this  time  the  blade  g  may  be  considered  as  stationary  ; 
the  spring  17,  (Fig.  5,)  which  opposes  its  retreat  from 
the  main  axis,  being  so  much  stronger  than  19,  which 
opens  the  pliers;' but  as  the  cam  9  turns  farther  round, 
it  continues  to  press  upon  1  1,  and  the  front  blade  with  it, 
against  the  wire,  and  by  this  against  the  other  blade  y, 
so  as  to  force  the  pliers  back  altogether  on  their  common 
axis  of  motion,  into  the  position  Fig.  3. 

Now  tlie  two  ends  of  the  wire  being  supported  by  the 
ends  of  two  levers,  /;  and  k,  whilst  the  middle  of  it  is 
thrust  back  by  the  piiers,  doubles  it,  or  gives  it  the  form 
of  a  staple.  The  levers  h  and  k,  which  arc  called  the 
side  benders,  must  be  explained  before  this  can  be  clearly 
comprehended.  They  have  each  a  motion  on  their 
respective  centre  pins,  or  axis,  21,  22,  fixed  in  a  plate, 
screwed  upon  the  framing  F.  These  two  levers  have 
arms  approaching  each  otiier,  in  a  direct  line  from  one 
centre  to  the  other  ;  and  where  they  meet  have  a  tooth 
!  on  the  lever  k,  entering  a  notch  in  /;,  and  operating  in 
the  manner  of  a  cog,  to  cause  any  angular  motion  wliich 
is  given  to  one  lever  to  be  communicated  equally  to  the 
otlicr.  This  causes  the  ends  of  h  and  ks  where  they 
operate  upon  the  wire,  to  mutually  advance  and  recede 
from  each  other,  by  equal  quantities.  The  motion  is 
given  to  the  benders  by  a  lever  /t',  which  is  part  of/-,  but 
has  no  connection  wiin  /i,  though  it  passes  over  it.  To 
the  end  oik'  a  rod  I  is  jointed,  wiiich  passes  over  the  axis, 
and  has  a  stud,  or  tooth,  fastened  by  the  square  nut, 
which  is  operated  on  by  a  cam  upon  the  main  axis,  and, 
at  the  proper  interval,  draws  /  and  k',  and  thus  opens 
the  benders  k  and  A  in  the  manner  shewn  in  Fig.  2. 
Wiien  this  cam  passes  by,  the  benders  shut  or  approach 
each  other  by  the  force  of  a  spring  /i.  This  operates  on 
a  lever  ?j,  which  has  a  pin  0  rising  from  it,  and  pressing 
back  a  tooth  of  the  lever  /i,  giving  them  a  tendency  to 
shut.  This  they  do  the  instant  the  cam  has  relieved  the 
U  u  2 
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lever  yf,  which  retires  till  it  rests  against  a  screw  m, 
deteiminiiig  the  nearest  distance  they  can  approach  to 
each  otiier,  as  in  Fig.  3  ;  and  the  regulation  of  the  cam, 
or  the  tooth  of  the  rod  k,  which  it  acts  upon,  (by  means 
of  its  square  nut,)  determines  the  greatest  opening  they 
can  have,  as  in  Figs.  2  and  4.  The  ends  of  the  levers  k 
and  h,  where  thty  act  upon  the  wire,  have  notches  in 
them,  through  which  the  wire  passes  in  the  first  instance 
before  doubling.  This  is  shewn  in  Figs.  2,  4,  and  5  :  t 
and  s  arc  small  plates  of  steel,  screwed  at  the  two  sides 
of  the  front  blade  r  of  the  pliers  forming  its  faces;  over 
these  the  wire  is  doubled  by  being  thrust  in  between  the 
side  benders,  which  then  close  together,  as  shewn  in 
Fig.  3,  and  also  in  Fig.  7.  In  this  state,  the  two  legs  of 
the  wire  behig  doubled,  (in  the  form  of  i/.  Fig.  1,)  pass, 
just  beneath  two  shoulders,  formed  upon  the  steel  blade 
s,  Fig.  4,  in  the  manner  explained  in  Fig.  7.  These 
shoulders  will,  of  course,  prevent  the  legs  of  the  wires 
from  rising,  and  they  are  bent  into  the  state  of  Y,  (Fig.  1.) 
by  a  lever  8,  fixed  in  the  main  axis,  which  passes  by  at 
the  proper  time,  and  raises  the  points  a  a  (Fig.  3  and 
7.)  so  high  as  to  give  them  the  proper  cjuantity  of  the 
knee  bend.  This  forms  the  wire,  and  when  the  cams 
pass  by,  the  pliers  and  side  benders  open  into  the  po- 
sition of  Fig.  2,  when  the  card  wire  drops  into  a  box 
beneath. 

Considering  the  position  of  Fig.  3.  as  the  point  of 
commencement,  we  shall  recapitulate  the  movements 
of  this  ingenious  machine,  to  render  its  operations  dis- 
tinct, and  shew  the  periods  of  the  di|ferent  parts  of  the 
process. 

On  turning  the  main  axis  in  such  a  direction  that  the 
handle  13  (Fig.  2.)  descends,  the  cams  act  in  the  follow- 
ing succession  : 

1.  The  notch  of  the  cam  1  suffers  tl-.e  roller  D  to  press 
upon  the  wire,  and  thus  holding  it  fast  between  the  upper 
and  lower  rollers;  which  as  they  turn  round, 

2.  Advance  the  end  of  the  wire  a  a  through  the  dies 
ef,  before  the  notches  in  the  end  of  the  side  benders  A 
and  k,  and  between  the  pliers  i/  and  f,  r,  s,  until  the  end 
of  it  touches  the  screw  10.     At  this  instant, 

3.  The  cam  lifts  up  the  upper  roller  D,  and  the  friction 
on  the  sides  of  the  frame  b  prevents  its  further  advance. 
This  is  the  state  in  which  Figs.  2,4,  and  5,  represent  the 
machines. 

4.  The  cam  9  presses  on  U,  and  forces  the  blade  r 
back,  till  the  side  C  meets  the  wire  ;  and  removing  it 
backwards,  holds  it  fast  against  the  front  of  </,  and  pin- 
ches the  wire  tight  between  the  two  jaws  of  the  pliers ; 
whilst, 

5.  The  cam  4  depresses  the  lever  5,  and  by  the  cutter 
g,  cuts  oft'  the  wire  instantly  ;  leaving  it  held  by  its  mid- 
dle, between  the  pliers. 

6.  The  cam  9,  continuing  its  motion,  drives  back 
both  parts  of  the  pliers  together,  and  the  wire  with 
them  ;  its  ends  being  supported  by  the  ends  of  the  side 
benders,  it  assumes  the  bend  of  the  dotted  lines  in  Fig. 
2,  (though  the  pliers  are  not  there  represented  as  thrown 
back.) 

7.  A  notch  in  the  cam  of  the  rod  I  now  presents  itself, 
and  suffers  the  spring  /i  to  close  the  side  benders  /:  and  k 
together,  as  shewn  in  Figs.  3  and  7,  which  completes  the 
doubling  into  the  form  of  y,  Fig.   1. 

8.  The  lever  8  rising,  lifts  the  ends  of  the  wire,  and 
the  legs  being  ke])t  down  by  the  shoulder  of  «,  gives 
the  knee  bend.     The  manner  of  this  is  shewn  by  the 


doited  lines  in  Fig.  5,  though  neither  the  pliers  or  lever 
8  are  there  hi  the  proper  situation  to  effect  this  part  of 
the  process. 

9.  All  the  cams  except  one  relieve  their  respective 
movements  at  once,  and  the  finished  wre  drops  out  of 
the  pliers.  Ti  us  tie  cam  4  has,  in  the  interim  of  the 
other  operations,  passed  by  and  suffered  the  blade  g  to 
return  by  the  action  of  its  spiral  spring  6  ;  the  cam  of 
the  rod  /,  and  lever  k',  opens  the  side  benders  ;  the  cam  9 
passes  by,  and  permits  the  return  of  the  pliers,  by  the 
spring  17,  (Fig.  5.);  but  when  the  tail  18,  of  the  blade 
(/,  meets  its  stop  screw  16,  g  returns  no  farther,  but  the 
front  blade  r  conthiucs  to  advance  towards  the  axis,  by  its 
spring  19,  as  fast  as  the  cam  9  suffers  it.  This  opens 
the  pliers,  and  the  wire  fails  out. 

The  notch  of  the  cam  1  now  comes  round,  and  suffers 
the  roller  D  to  descend  on  the  wire,  and  advance  another 
portion,  which  is  treated  in  the  same  manner  as  the  first. 
These  operations  succeed  each  other  with  such  rapidity, 
when  the  machine  is  in  action,  that  the  handle  may  be 
turned  at  the  rate  of  150  times  per  minute,  without  in 
the  least  injuring  its  operation;  and  the  power  required 
to  turn  it  is  so  small,  that  one  person  might  turn  a  dozen, 
or  if  they  were  turned  by  a  mill  lie  could  attend  a  great- 
er number,  as  they  very  seldom  do  wrong,  or  make  a 
false  wire. 

The  machine  is  capable  of  making  wires  of  any  size, 
by  the  following  adjustments  : 

1.  The  length  of  tlie  notch  hi  the  cam  1,  regulates 
the  length  of  the  wire  which  shall  be  cut  off,  because  it 
is  only  as  long  as  this  notch  is  presented  to  the  lifling 
tooth  of  the  frame  I,  that  the  rollers  act  upon  the  wire. 
The  screw  10  is  adjusted  to  stop  the  wire  when  suffi- 
ciently advanced ;  but  this  is  only  a  precaution,  to  pre- 
vent any  accidental  protrusion  after  the  cam  1  has  lifted 
the  upper  roller.  The  cam  1,  as  before  stated,  is  a  cir- 
cle ;  and  to  have  the  means  of  adjusting  the  length  of  the 
notch  in  it,  the  cam  is  made  of  two  equal  circles,  or 
wheels,  fitted  on  the  main  axis,  and  applied  to  each 
other,  side  by  side,  so  as  to  make  one.  The  back  of  the 
frame  I,  which  rests  upon  their  circumference,  is  as  broad 
as  both  circles  together.  Each  has  a  notch  cut  in  it  much 
wider  than  the  notch  in  the  cam  is  ever  intended  to  be. 

Now  if  these  circles  were  twisted  round  on  the  axis, 
so  that  the  notch  in  one  circle  is  applied  opposite  to  the 
complete  part  of  the  other,  the  cam  would  act  as  a  com- 
plete circle,  and  the  tooth  of  I  would  never  drop  into  the 
notch  of  either,  because  the  circumference  of  the  other 
circle  holds  it  up  at  the  time.  On  the  other  hand,  by 
placing  the  two  notches  opposite  to  each  other,  the  rol- 
lers would  be  suffered  to  act  upon  the  wire  longer  than 
is  ever  intended.  Thercforebetwcen  these  two  extremes, 
the  limits  of  the  notch  may  always  be  determined  by 
trial,  that  the  proper  length  of  wire  shall  be  protruded, 
one  circle  making  the  beginning,  and  the  other  tiie  end 
of  the  notch  in  the  cam.  Both  are  fastened  on  the  axis 
by  clamp  screws. 

2.  Tiie  centre  screws,  on  which  the  whole  of  the 
pliers  rr  (Fig.  4,)  arc  suspended,  admit  of  adjusting 
them,  so  that  their  blades  shall  seize  the  wire  by  the 
middle,  and  make  the  ends  of  the  staple  equal  when 
doubled. 

3.  The  steel  faces  t  and  s,  of  the  blade  r  of  the  pliers, 
can  be  removed,  and  any  other  substituted.  This  regu- 
lates the  distance  between  the  legs  and  points  of  the  card 
wire,  or  the  length  of  its  shank. 
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4.  The  screw  in  detcrniines  the  degree  of  closure  the 
side  bender;,  sliall  liave  ;  ami  the  hquurt-  nut  on  the  roil  I, 
(whicii  atlaclies  to  it  llie  piece  on  wliich  the  cam  ope- 
rales,)  (Ictcrniiiics  tiic  (li^tance  to  which  they  will  open. 
This  is  of  consei[Uen(e,  lor  liie  wire,  if  henl  too  sh:ii-ply 
at  once  into  the  dotted  position,  (I-'iy.  2,)  niiglit  be  cut 
«r  broken,  instc;vd  of  bent  fairly. 

5.  The  screw  which  fixes  the  lever  8  into  the  main 
axis,  admits  the  lever  to  be  set  farther  out,  and  tlien  it 
will  ^ive  a  greater  degree  of  knee  bend,  or  if  nearer  the 
axis  will  bend  less.  This  is  also  inllucnccd  by  the  r|uan- 
lity  of  motion  the  cam  9  gives  to  the  pliers,  which  can 
be  adjusted  by  slitling  the  curved  piece  1  I  up  or  down 
the  lever  r,  for  which  purpose  its  screws  are  fitted  in 
grooves.  This  causes  a  more  or  less  protuberant  |)ar^  of 
the  curve  1 1,  to  meet  the  cam  7.  Tue  screw  16,  as  be- 
fore stated,' adjusts  the  bladi'  ,§■  of  the  pliers. 

The  wires  being  thus  crooked,  either  l)y  hand  oi'  by 
machinery,  arc  to   be    stuck    through    tlie    leathers,  in 
whic:i  holes  arc  pricked  for  tiicir  reception.     This    was 
formerly  executed   by  the    tedious   process  of  pricking 
Witii  a  double  awl,  but  now  it  is  done  by  machines;  one 
kind  adapted  to  tiie  sheet  cards,  and  tlie  other  for  fillet- 
ing.    Tiie    former  consists  of  a  square  wooden   frame, 
Jike  a  tabic  vvitnout  the  top  board.     In   this   a   stpiare 
frame  or  carriage  slides  horizontally,  and  has  cross  bars, 
provided  with  jaws  to  fasten,  and  screws  to  .stretch  the 
siiccl  of  leather  with  a  proper  degree  of  tension.  A  cord 
is  fastened  to  one  end  of  the  carriage,  and  passing  over 
a  pulley,  has  a  weight  attached  to  it,  which  always  urges 
the  carriage  one  way.    It  has  a  rack  fastened  to  one  side 
of  it,  tlie  teeth  of  which  are  engaged  by  the  worm   of 
an  endless  screw,  formed  at  the  end  of  a  long  axis, 
placed    parallel    to    the    direction   of  the  motion  of  the 
carriage,  whicl\  is  also  parallel  to  the  rack.  The  endless 
screw  is  prevented  from  running  roimd,  as  it  would  do, 
by  the  weight  drawing  the  carriage  by  a  cylindrical  brass 
wheel,  the   circumfei-ence  of  which  has  several  circles 
traced  upon  it,  each  divided  into  a  different  number  of 
divisions,  ami  marked  by  small  holes.     A  spring  with  a 
tooth,  or  pin  at    the  end,  applies  to  these  divisions,   in 
the  same  manner  as  the  dividing  plate  of  a  wheel-cutting 
engine.    Now,  by  lifting  tlie  spring  tooth  out  of  any  divi- 
sion, the  weight  operating   upon   the  carriage  draws  it 
forwards,  the  teeth  of  the  rack  turning  the  endless  screw 
about  till  another  division  comes  to  the  tooth  which  drops 
into  it,  and  holds  it  fast  till  the  workman  again  relieves 
the   spring  catch.     By  this  means  the  carriage  and  the 
leather    is   moved   an    equal    quantity   at  every  lime,  to 
measure  tlie  distance  at  which  the  rows  of  holes  shall  be 
pricked;  and  this  measure  can  be  altered  at  pleasure,  by 
using   a   difi'erent  circle   of   divisions.     The   holes   arc 
pierced    by  a    double    row    of  prickers,  as   long  as  the 
sheet  of  leather.     They  arc  small  steel  points  fixed  into 
a  piece  of  iron,  which    is    screwed  to  a   strong    frame, 
moving  on  two  centre  screws,  forming  an  axis  for  it  im- 
mediately over  the  leather,  and  in  a  direction  across  that 
«f  tlie   motion  of  the  carriage.     On  this  axis  the  frame 
rises  and  falls  in  the  manner  of  a  book  lid,  when  moved 
by  a  long  handle  (lever)  which  is  fastened  to  it.    The  row 
of  points  being  fixed  parallel  to  the  axis,  forms  a  double 
row  of  holes,  when  the  lever  is  pressed  down,  in  a  di- 
rection across  the  motion  of  the  leather.     A  proper  bed 
is   prepared   beneath   the  leather,  just  where  the  points 
act,  to  support  the  sheet  while  it  is  pierced.     This  ma- 
f  hii.e  is  used  as  follows  :  A  sheet  of  leather  is  prepared 
by  rubbing  the  grain  side  with  soap,  and  sizing  over  tlic 


I1(  sh  side.  It  is  then  fixed  to  the  two  cross  bars  of  the 
<arriage,  by  the  jaws  which  bile  ils  edge  fast;  and  by 
the  two  screws  first  mentioned,  the  sheet  is  strain*  d  very 
tight.  All  this  time  the  lever  and  pricker  frame  is  turn- 
ed up  out  of  the  way;  and  the  end  of  the  lever  being 
suspended  fiom  the  ceiling,  but  the  leutner  being  fixed, 
the  workman  arljusts  the  carriage  to  the  proper  point  of 
commencement,  and  tln'O  strikes  down  the  end  of  the 
lever,  pricking  one  double  row  of  holes  across  tne  whole 
length  of  the  sheet;  he  then  lifts  up  the  lever,  and,  tak- 
ing the  s|)rijig  catch  of  the  dividing  cylinder  hi  the  other 
hand,  lifts  its  point  out  of  a  division,  suffering  the  car- 
liage  to  move  till  the  next  division  comes  to  the  catch  ; 
then  he  strikes  down  the  lever,  and  [tricks  another  dou- 
ble row,  and  at  tiic  same  time  that  he  lifts  it  up  again  he 
suffers  another  division  to  pass  by  ;  and  in  this  manner 
the  operation  proceeds  with  great  rapi<lity,  till  the  whole 
sheet  is  finished.  The  pricker,  it  should  be  observed, 
is  provided  with  a  double  row  of  points,  and  pierces  two 
rows  at  once,  that  the  points  of  one  may  fall  opposit<-  the 
spaces  of  the  next  row  ;  a  condition  which  it  would  be 
ditlicull  to  elVect  by  other  means  than  piercing  two  at 
once. 

The  fillet  cards  are  pricked  by  a  different  machine. 
In  this  the  pricker  frame  is  moved  by  a  crank,  on  a  spin- 
dle parallel  to  its  axis  of  motion,  and  turned  with  a  band 
and  fly  wheel,  to  give  it  a  rapid  motion.  The  fillet  of 
leather  is  wrapped  round  a  roller  fixed  in  the  frame  of 
the  machine,  and  provided  with  a  pulley  and  cord,  to 
which  a  weight  is  suspended,  acting  to  wind  the  leather 
upon  the  roller;  and  therefore  when  the  fillet  is  forcibly 
drawn  off'  the  roller,  this  weight  acts  to  keep  the  leather 
to  its  proper  degree  of  tension.  The  fillet  is  drawn  for- 
wards by  a  pair  of  rollers,  between  which  it  passes,  and 
they  are  pressed  together  by  a  spring,  with  a  sufficient 
power  to  liold  the  leather  fast  between  them.  They 
are  turned  round  by  a  detent  at  the  end  of  the  main 
spindle,  which  moves  the  wheel  one  tooth  at  every  revo- 
lution; and  by  turning  the  rollers,  advances  the  leather 
a  proper  quantity  to  receive  another  double  row  of 
pricks,  which  it  does  from  the  pricker  frame  when  it  is 
moved  by  the  crank  before  mentioned.  The  pricker 
frame,  except  in  size,  is  the  same  as  the  machine  before 
mentioned. 

The  wires  are  put  into  the  leather  by  women,  who 
first  enter  them  into  the  holes,  and  then  push  them  home 
by  a  thimble.  Some  can  put  in  two  wires  at  once ;  but 
this  requires  a  degree  of  dexterity  which  very  few  can 
attain.  The  filling  the  leathers  is  a  very  serious  portion 
of  the  whole  labour  of  card  making,  and  has  therefore 
attracted  the  attention  of  mechanics  to  perform  it  by 
machinery.  We  have  seen  a  model  of  a  very  ingenious 
machine,  invented  by  Mr  James  I'ryerof  Rastrick,  near 
Huddersfiekl,  Yorkshire,  which  pricked  tne  leathers, 
and  at  the  same  time  put  in  the  wires,  previously  dou- 
bled in  the  usual  way;  but  the  knee  bend  was  given  to 
them  by  the  machine  after  being  stuck  through  t  .e  lea- 
ther. This  machine  has  not  yet  been  brought  into  prac- 
tical use. 

We  have  received  information  of  a  very  surprising 
card  wire  machine  used  in  America,  invented  by  Mr 
Amos  Wliittamore.  It  completes  the  whole  op'  ration 
at  once,  cutting  and  doubling  the  wires,  prickiDi;  tic 
leather,  and  sticking  them  in,  and  then  giving  the  knee 
bend  to  them  afterwards.  It  does  one  wire  at  a  time  ; 
but  acts  with  such  rapidity,  as  to  complete  fou'-  per  se- 
cond ;  so  that  the  whole  labour  by  this  macliiue  is  less 
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than  any  one  operation  in  tlie  common  way.  The  follov/- 
ing  extract  of  a  letter  from  the  proprietor  of  these 
works,  William  Whittamore  of  West  Cambridge,  to 
the  collector  of  Boston,  dated  24th  of  November  1809, 
was  published  in  the  American  minister's  report  on  the 
manufactures  of  the  United  States,  and  gives  some  ac- 
count of  this  manufacture. 

"  The  machines  with  which  we  now  manufacture  all 
kinds  of  wool  and  cotton  cards  that  have  been  called  for, 
were  invented  by  Amos  Whittamore  in  1797;  he  then 
obtained  the  exclusive  privilege  of  using  the  said  ma- 
cliines  by  Utters  patent,  for  fourteen  years.  Amos  Whit- 
tamore and  myself  were  jointly  concerned  in  the  first 
machines  that  were  built,  and  are  still  the  sole  proprie- 
tors of  the  patent.  Congress  at  their  last  whiter  session 
extended  the  patent  fourteen  years,  by  a  special  act. 
We  have  fifty-five  of  those  patent  machines,  thirty-seven 
of  which  are  now  in  use.  These  machines,  with  the 
other  apparatus  necessary  to  cany  on  the  bushiess  to  its 
present  extent,  have  cost  us  about  forty  thousand  dollars. 

We  have  now  employed  in  the  factory  upwards  of 
forty  hands.  We  manufacture  weekly  one  hundred  and 
eighty  dozen  pair  of  hand  cards,  and  two  hundred  square 
feet  of  cards  for  the  woollen  and  cotton  factories,  which 
together  amount  to  about  two  thousand  dollars.  Had  it 
been  in  our  power  the  year  past  to  have  supplied  our- 
selves with  card  wire,  the  amount  of  the  cards  manufac- 
tured in  our  factory  would  have  exceeded  three  thousand 
dollars,  Fifty  thousand  dollars  at  least,  is  necessary  for 
a  capital  to  carry  on  the  business  to  this  extent,  exclu- 
sive of  buildings  and  machinery.  We  have  been  obliged 
to  make  great  sacrifices  to  obtain  money  to  enable  us  to 
carry  on  the  business,  so  as  to  be  able  to  answer  the  de- 
mand for  cards.  Our  monied  institutions  have  afforded 
but  little  support  to  domestic  manufactures.  Tlie  wire 
is  the  only  article  necessary  to  the  manufacture  of  cards, 
but  what  our  own  country  produces,  and  that  might  be 
manufactured  here  as  good,  and  nearly  as  cheap,  as  in 
£ngland.  Of  this  we  have  so  far  satisfied  ourselves, 
(by  experiment,)  that  nothing  but  want  of  capital  has 
prevented  us  from  setting  up  that  business.  The  iron 
made  on  Lake  Champlain  is  found  to  be  as  good  for  wire, 
if  not  superior,  to  any  ever  imported.  The  wire  to  supply 
eur  factory  one  year,  will,  in  England,  cost  about  fifteen 
thousand  dollais,  and  the  expences  of  importing,  about 
ten  per  cent.,  (it  being  free  of  duty.)  Perhaps  about  the 
same  quantity  is  used  annually  in  the  other  card  manu- 
factories in  the  United  States.  There  is  no  doubt  in  my 
Tnhid,  from  the  observations  made  since  I  have  been  in 
the  manufacturing  business,  that  had  the  same  support 
keen  afforded  manufacturers  generally,  that  has  been 
made  to  trade  and  commerce,  our  manufactories  at  this 
time  would  have  been  carried  on  much  more  extensively, 
and  would  have  generally  afforded  a  profit  to  those  con- 
cerned. Since  the  obstructions  to  our  foreign  trade,  the 
manufactures  of  our  country  have  increased  astonishing- 
ly. The  demand  for  wool  and  cotton  cards,  during  the 
present  season,  has  been  twice  as  great  as  it  has  been 
during  any  preceding  year.  Wc  hear  that  Mr  Joseph 
Dyer  has,  in  conjunction  with  the  inventor,  recently  ta- 
ken out  a  patent  in  England  for  this  invention,  which  will 
most  certainly  supersede  all  the  other  machines  that  have 
Heen  contrived  for  this  purpose."     (j.  f.) 


CARD  AMINE,  a  genus  of  plants  of  the  class  Te- 
tradvnamia,  and  order  Siliquosac.     See  Botany,  p.  257. 

CARDAMOM.     See  Materia  Medk-a. 

CARDAN,  Jerome,  a  celebrated  Italian  mathema- 
tician and  medical  writer,  was  born  at  Pavia  on  the  24th 
of  September  1501,  and  appears  to  have  been  tlie  natu- 
ral son  of  a  celebrated  advocate  and  physician  at  Milan. 
When  he  was  only  four  years  old,  he  was  sent  from  Pa- 
via to  Milan,  where  he  was  instructed  by  i  is  fatiier  in 
mathematics,  astronomy,  and  judicial  astrology  ;  and  in 
his  eighth  year,  when  he  was  afflicted  with  a  dangerous 
illness,  his  fatlier  devoted  him  to  St  Jeiome.  In  the 
year  1521,  he  went  to  study  medicine  and  philosophy  at 
the  university  of  Pavia,  and  two  years  afterwards  lie  was 
able  to  give  lessons  on  mathematics.  In  1524,  he  went 
to  Padua,  where  he  received  in  the  same  year  the  degree 
of  master  of  arts;  and  in  the  year  following,  he  was  ho- 
noured with  his  medical  degree.  He  married  about  the 
end  of  the  year  1531,  and,  contrary  to  his  expectations, 
he  had  several  children.*  Having  refused  a  medical 
chair  in  the  university  of  Pavia,  he  was,  in  1533,  appoint- 
ed to  the  professorship  of  mathematics  at  Milan,  and  at 
the  same  time  he  commenced  the  practice  of  the  medi- 
cal profession.  In  1539,  he  was  admitted  a  member  of 
the  college  of  physicians  in  that  city  ;  and  though  he  was 
thusbrought  intonoticc.  his  time  seems  to  have  been  more 
occupied  in  writing  books  than  in  attending  patients.  His  ^ 
work  De  Malo  rccentiorian  Uledicorum  midendi  usu,  Ve- 
net.  1536,  and  his  Contradkentium  Medicorum  IJbri  duo, 
Lyons,  1548,  in  which  he  censures  the  practice  of  his 
contemporaries,  and  points  out  the  inconsistencies  and 
contradictions  of  which  the  best  writers  have  been  guilty 
in  their  account  of  diseases,  seem  to  prove  that  he  was 
not  on  very  good  terms  with  the  other  physicians  in  Mi- 
lan. In  the  year  1543,  he  gave  public  lectures  in  medi- 
cine at  Milan,  and  in  the  following  year  he  repeated  thcni 
at  Pavia  ;  but  as  he  could  not  procure  payment  of  his  sa- 
lary, he  discontinued  them  at  the  end  of  a  year,  and  re- 
turned to  Milan. 

Upon  the  recommendation  of  Vesalius  in  1547,  the 
King  of  Denmark  offered  Cardan  a  professorship  in  the 
university  of  Copenhagen,  with  a  free  table,  and  a  salary 
of  800  crowns  a  year;  but  Cardan  declined  this  offer,  on 
account  of  the  severity  of  the  climate,  and  the  religion 
of  the  country. 

Archbishop  Hamilton,  the  primate  of  Scotland,  and 
the  regent's  brother,  having  been  severely  afflicted  for 
ten  years  with  an  asthma,  applied  for  relief  to  the  phy- 
sicians of  the  French  king  and  of  the  emperor  of  Ger- 
many, but  as  he  received  no  benefit  from  their  prescrip- 
tions, he  sent  for  Cardan  in  the  year  1552.  At  the  end 
of  75  days.  Cardan  left  the  archbishop  in  a  state  of  con- 
valescence, and  gave  liim  such  prescriptions,  that  he 
was  completely  cured  at  the  end  of  two  years.  Larrey, 
in  his  history  of  England,  informs  us,  that  when  Cardan 
was  taking  leave  of  the  primate,  he  remarked  that  thaugh 
he  had  nearly  cured  him  of  his  malady,  yet  he  could  not 
change  his  destiny,  and  prevent  him  from  being  hanged. 
After  receiving  the  most  liberal  remuneration  for  his 
services.  Cardan  returned  to  Milan  at  the  end  of  ten 
months  by  the  way  of  London,  the  Low  Countries,  and 
CJcrmany;  and  during  his  stay  at  London,  he  is  said  to 
have  calculated  the  nativity  of  Edward  V'l.     Having  re- 


•  "  Cum  Sol  et  maleficx  amba  et  Venus  et  Mercurius  essent  in  signis  humanis,  ideo  non  declinavi  a  forma  luimana,  sed  cum  Ju- 
piter essct  in  ascendentc,  el  Venu3  totiusfigurwdomina  non  liii  oblxsiis  nisi  in  (jonitalibus,  ut  a  xxi  anno  ad  xxxi  ii'm  potuerim  coneum- 
Rers  cn»  «iBJieiibu5,  el  sipius  deflcrem  s«rtem  meam  cuique  alteri  proprium  invidcns."    Cardanus  De  Vita  Propria,  cap.  ii.  p.  S. 


CARDAN. 


343 


Kiinicc)  liis  foriner  cmploymcnls  of  practisint^  nicdiciiic 
and  U'iicliing  iiiali.fiualics,  he  continued  at  Milan  till  the 
end  of  Oclolier  1559,  when  lie  went  lo  Favia  to  till  the 
prolcsHorship  of  medicine  ;  and  in  the  year  following,  he 
aecepted  a  similar  ollice  at  Hulo^na.  In  this  situation 
he  continued  till  the  year  1570,  when  he  was  thl'own  into 
[M'ison  h)i-  some  offence  with  which  we  arc  not  ac(|uaiMt- 
cd.  At  the  end  of  some  months,  however,  lie  was  per- 
mitted to  confine  himself  in  his  own  house,  and  as  soon 
;»s  lu  ohtained  his  liberty,  which  was  in  Scptemher  1571, 
he  re|)aired  lo  Itoiiic.  Here  he  lived  for  some  time 
without  any  public  employment;  hut  lie  was  soon  cho- 
sen a  member  of  the  colk;;e  of  jjliysicians,  and  received 
a  pension  from  the  po])e,  which  was  continued  till  the 
day  of  his  death,  which  hap[)ened  on  the  28th  Septem- 
ber, 1575. 

Cardan  was  perliaps  one  of  the  most  singular  charac- 
ters that  lias  appeared  in  any  a(je  or  country.  In  the  ac- 
count \vlucli  he  published  of  his  own  life,  he  has,  with 
f^reat  in)j;enuousness,  jjivcn  a  full  detail  of  his  good  and 
bad  ([ualities,  though  it  is  probable  that  he  has  suppress- 
ed iiuuiy  facts  which  were  by  no  means  favourable  to 
his  moral  reputation.  He  gravely  informs  his  readers, 
that  he  had  frequently  determined  to  put  himself  to 
death  ;  that  he  often  wandered  all  ni^lit  in  the  sti'cets  ; 
that  he  took  the  greatest  delight  in  bringing  forward 
subjects  that  were  disagreeable  to  the  company;  that 
he  introduced  every  topic,  whether  it  was  connected  or 
not  with  the  subject  of  conversation  ;  that  he  ruined  his 
family  and  his  reputation  by  playing  for  whole  days  at 
games  of  chance  ;  and  that  he  staked  even  his  furniture 
and  liis  wife's  jewels. 

At  a  time  wlien  astrology  was  in  the  zenith  of  its  glo- 
ry, it  was  natural  that  Cardan  should  follow  the  example 
of  the  most  distinguished  of  his  contemporaries ;  but 
though  we  find  in  the  character  of  the  times  a  sufficient 
apology  for  liis  devotion  to  judicial  astrology,  yet  we 
seek  in  vain  for  any  palliation  of  that  empiricism  and 
imposture,  which  he  seems  to  have  systematically  pursued 
during  the  whole  of  his  life.  He  who  could  seriously 
believe  that  he  had  the  power  of  foretelling  futvire  events 
both  in  his  dreams,  and  from  particular  marks  upon  his 
nails,  must  have  been  utterly  devoid  either  of  reason  or 
intelligence  ;  but  he  who  could  commil  such  pretensions 
lo  writing,  and  try  to  impose  upon  posterity  the  same 
delusions  which  he  had  jiractised  upon  his  contempora- 
ries, must  iiave  possessed  a  mind  destitute  of  every  ho- 
nourable feeling,  and  so  deeply  in  love  with  falsehood  as 
to  deceive  when  nothing  could  be  gained  by  the  deceit. 
Cardan,  i.ideed,  seems  to  have  been  the  most  determined 
impostor  of  his  times.  He  ascribed  the  extravagance  of 
his  opinions,  and  the  eccentricities  of  his  conduct,  to  the 
influence  of  the  celestial  bodies,  lie  had  the  audacity  to 
calculate  the  nativity  of  our  Saviour;  and  having  foretold 
the  time  of  his  own  decease,  he  is  said  to  have  starved 
himself  to  death,  in  order  to  verify  the  prediction. 

The  irregularities  of  conduct  into  which  Cardan  was 
continuaily  hurried,  by  the  violence  and  caprice  of  his 
temper,  became  ttie  source  of  great  misery  and  distress; 
and  tlie  vices  and  misfortunes  of  his  children,  filled  up 
the  measure  of  his  sufl'ering.  His  eldest  son  married  a 
woman  who  possessed  neither  character  nor  fortune; 
and  having  killed  her  by  poison,  he  was  condemned  to 
death,  and  executed  in  the  prison  at  midnight.  This 
distressing  event  produced  a  deep  impression  upon  the 
mind  of  Caixlan,  who  cntu  avoured  to  justify  the  murder 
•n  the  ground  of  the  wife's  uifidelity,  and  who  maintaiji- 


cd  that  the  vengeance  of  heaven  had  followed  the  judges 
who  pronounced  sentence  upon  his  son.  His  other  son 
was  also  an  abundoned  character,  and  his  father  was  un- 
der the  necessity  of  throwing  him  into  prison,  and  of 
cuting  oil' one  of  his  ears,  and  disinheriting  him.  The 
payment  of  his  daughter's  dowry,  and  the  circumstance 
of  her  having  no  children,  were  the  only  distresses  which 
she  occasioned. 

From  such  a  degrading  picture,  it  is  pleasing  to  turn 
to  those  marks  of  genius  and  talents  by  which  Cardan 
has  perpetuated  his  name.  .\s  a  philosopher,  he  is  en- 
titled to  no  praise,  and  as  a  medical  writer  he  is  chiefly 
tamed  for  his  industry  and  fidelity  in  the  collection  of 
facts.  The  philosophical  speculations  which  he  has  pub- 
lished in  his  works  Dt  aublilUalc  and  Di'  Varictate  rerum, 
arc  the  mere  ravings  of  an  unfettered  imagination;  and 
if  arguments  were  wanting  to  prove  that  Cardan  labour- 
ed under  a  partial  insanity,  we  shuidd  appeal  to  these 
works,  as  well  as  to  the  whole  of  his  conduct. 

As  a  mathematician,  however,  the  merits  of  Cardan 
are  beyond  all  praise.  In  the  year  1589,  he  had  com- 
pleted nine  books  on  arithmetic,  algebra,  and  geometiy, 
under  the  title  of  Liber  Ariia  ma^ne  ;  and  when  it  was- 
nearly  printed,  having  heard  accidentally  of  Tartalea's 
discoveries  in  cubic  equations,  he  was  extremely  anxious 
to  obtain  these  discoveries  for  insertion  in  his  work. 
Cardan  first  applied  lo  Tarlalea  through  the  medium  of 
a  bookseller,  and,  along  with  the  most  flattering  com- 
])limcnls,  he  sent  him  a  number  of  (|uestions  to  resolve. 
Tartaica,  however,  refused  to  disclose  his  rules,  which 
Cardan  again  attempted  to  obtain  from  him  by  personal 
correspondence.  Finding  every  efibrt  unsuccessful. 
Cardan  at  last  endeavoured  to  gain  by  cunning  what  he 
could  not  acquire  by  tlic  most  urgent  supplication.  He 
wrote  to  Tartaica,  that  he  had  recommended  hun  to  his 
particular  friend  and  patron  the  Marquis  del  Vasto,  who 
was  very  anxious  lo  see  niin  ;  and  he  invited  him  to  spend 
a  few  days  witli  him  at  Milan,  accompanying  the  uivila- 
tion,  however,  witii  a  distinct  notification,  that  such  a 
visit  miglit  be  useful  to  Tartalea,  and  that  it  would  be 
dangerous  to  offend  tlic  Marquis  by  a  refusal.  More 
intimidated  by  the  threat,  than  allui-ed  by  the  invitation, 
Tarlalea  set  out  for  Milan  ;  but  as  the  Marquis  had  gone 
to  Vigevano  before  his  arrival,  he  was  induced  to  spend 
three  days  with  Cardan  till  the  Marquis  should  return. 
Cardan  employed  every  artifice  to  obtain  from  his  guest 
the  secret  for  which  he  so  ardently  longed.  "  I  shall 
swear  lo  you,"  says  he,  "  on  the  holy  evangelists,  and 
by  the  honour  of  a  gentleman,  not  only  never  to  publish 
your  inventions,  if  you  reveal  them  to  me ;  but  I  also 
promise  to  you,  and  pledge  my  faitu  as  a  ti'ue  Christian, 
to  note  theiu  down  in  cyphers,  so  liiat  after  my  deatii  no 
other  person  may  be  able  to  understand  tiiem."  To 
these  protestations  Tartalea  replied,  ''  If  I  refuse  to  give 
credit  to  tiiesc  assurances,  1  should  deservedly  be  ac- 
counted utterly  void  of  belief  j  but  as  I  intend  to  ride  to 
Vigevano  to  see  his  excellency  the  Marquis,  as  I  have 
been  here  now  these  three  days,  and  am  wcaiy  of  wait- 
ing so  long;  whenever  I  return,  therefore,  I  promise  lo 
shew  you  the  whole."  Cardan,  however,  having  re- 
newed his  entreaties  to  obtain  the  rule  before  the  depar- 
ture of  his  friend,  Tartalea  replied,  "  lam  content;  but 
you  must  know,  that  to  be  able  on  all  occasions  to  re- 
member such  operations,  I  nave  brought  tne  ruie  into 
rhyme;  for  if  I  had  not  used  that  precsuuon,  I  should 
often  have  forgot  it ;  and  though  my  rhy.-ics  arc  not  veiy 
good,  1  do  not  value  that,  as  it  is  suiBficicnt  that  they 
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serve  to  bring  the  rule  to  mind  as  often  as  I  repeat  them. 
I  shall  here  write  the  rule  with  my  own  hand,  that  you 
may  be  sure  I  g;ive  you  the  discovery  exactly."  These 
verses  contained  the  rule  for  the  three  cases 

x'  -\-bjr=c 

Tartalea  reminded  Cardan,  at  parting',  of  his  obligation 
to  secrecy ;  and  during  a  subsequent  correspondence,  in 
which  the  latter  proposes  some  difliculties  in  the  solu- 
tion of  cubic  equations,  Tartalea  displays  the  greatest 
suspicion  that  Cardan  would  betray  the  secret,  and  never 
fails  to  remind  him  of  the  vow  which  he  had  made. 

Notwithstanding  all  these  promises  so  solemnly  made, 
and  so  frequently  repeated,  Cardan  published  in  the  year 
1545,  his  tenth,  book,  which  contahied  the  whole  doctrine 
of  cubic  equations,  and  of  course  the  substance  of  the 
rules  which  he  had  received  from  Tartalea.  He  ac- 
knowledges that  Ta.f'talea  gave  him  the  rule,  but  with- 
out the  demonstration,  and  he  asserts,  (see  cap.  xi.) 
that  by  the  help  of  the  rule  alone  he  discovered  the  geo- 
metrical investigation.  Tartalea  complained  bitterly  of 
this  violation  of  his  promise  ;  and  Cardan  defended  him- 
self on  the  ground,  that  he  greatly  extended  the  method 
of  Tartalea,  and  was  therefore  entitled  to  publish  his 
own  improvements.  A  controversial  correspondence 
was  carried  on  between  the  two  mathematicians  with  the 
greatest  acrimony,  till  it  was  terminated  by  the  death  of 
Tartalea  in  1557. 

Though  Tartalea  is  certainly  entitled  to  the  high  ho- 
nour of  originality,  yet  Cardan  has  the  merit  of  having 
prosecuted  the  subject  of  cubic  equations  with  singular 
assiduity  and  success.  His  tenth  book  contains  rules 
for  all  the  forms  and  varieties  of  cubic  equations,  with 
their  geometrical  demonstrations  ;  and  in  every  part  of 
it  he  shews  himself  eminently  skilled  hi  the  various 
branches  of  algebra.  Dr  Hutton*  has  given  a  very  full 
and  interesting  analysis  of  Cardan's  work,  and  a  list  of 
his  analytical  improvements,  to  which  we  must  refer  our 
readers  for  farther  hiformation  on  this  subject. 

The  writings  of  Cardan,  which  are  extremely  numer- 
ous, were  collected  into  ten  volumes  folio,  and  published 
at  Lyons  in  1663.  Many  of  them  are  hasty  productions, 
which  were  printed  only  to  relieve  his  pecuniary  wants. 

The  foUow-ing  is  a  complete  list  of  the  different  works 
of  our  author. 

Liber  de  vita  propria.  Efihemeris  de  libris  firofiriis. 
Dc  Socratis  studio.  Oratio  ad  Cardiiialim  Alcialum.  In 
Tliesaalum  Mcdicum  jlctio  necunda.  Kncomium  A''c'ro?iis. 
Encomium  Podagrte,  et  Mncmosijnon.  Dc  Onhografihia. 
De  Lud'j  alee.  Dialectica.  Contradic Hones  Logics  dc 
■uno.  Hypirchon.  JVorma  vitis  consarcinatce,  Sacra  vo- 
cata.  Proxenrta,  sen  de  Prudentia  civili.  De  Prtsci/t- 
tisadjilios.  De  Optimo  vita  genere.  Dc  Sapientia.  De 
summo  bono.  De  Consolatione.  Dialogus  Hicronymi 
Cardani  et  Facii  Cardani  palris.  Dialogus  ylntigorgias, 
sen  dc  recta  vivendi  ratione.  Dialogus  Tctiin,  sen  de 
humaids  consiliis.  Dialotfus  de  Morte,  seu  Guglielmus. 
De  Minimis  et  propinc/uis.  Hijmnus  ad  Dcum.  De  uli- 
lifatc  ex  adversis  capienda.  De  A''atura.  TheognostSn 
libri  V.  De  Immortalitatc  animarum.  De  Secretis.  De 
Gcmmis  et  Coloribus.  De  ylqua.  De  Vitali  jli/ua,  seu 
Mthere.  De^CfttJVatura.  Problematum  Scctioncs  V II. 
Discorao  del  Vacuo.  Se  la  i/ualita  pud  frapassare  disub- 
jetto  in  subjctto.     De  Pulgurc.      Dc  Subtilitald.      Actio 


prima  in  calumniatorum  librorum  de  Subtititate.  De 
Perum  Varietate.  De  JVumerorum  Proprietatibus.  Prac- 
tica  Arilhmetica.  Comfiutus  minor.  De  Rrgulis  Alge- 
braids.  Liber  artis  magna.  De  Aliza  Regula.  Sermc 
de  plus  ct  minus,  lixareton  Mathemalicorum  Encomi- 
%im  Geometric.  Operatione  delta  Linea.  De  Propor- 
tionibus  ?iumerorum,  motuum,  p07iderum,  sonorum.  Delia 
JSTatura  de  Principii  e  Regole  Musicali.  De  Kestitutione 
temporum  et  motuum  catestium.  De  Providentia  ex  anni 
constitulione.  Aphorismorum  Astronomic orum  Segmata 
VH.  Co?n?nentarii  in  Ptolotncsutn,  de  astrorum  Judiciis. 
De  septem  erraticarum  stellarnm  Viribus.  De  Interroga- 
tionibus  Libellus.  De  Judiciis  geniturarum.  De  Exem- 
plis  centian  geyiittirarum.  Liber  dtiodecim  geniturarum. 
De  Revolutionibus.  De  Sup/ilemento  Almanacli.  Som- 
Jiiorum  Synesiorum  Libri.  Encoinium  A/edicina.  De 
Sanitate  tucjida.  Contradicentium  Medicorum  libri  X. 
De  usu  ciborum.  De  Causis,  Signis,  ac  Locis  morborum. 
De  Urinis.  Ars  curandi  panm.  De  IMethodo  medendi. 
De  Madice  China.  De  decoctis  magnis.  De  Sarsaparilta. 
De  Oxymetitis  usu  in  pleuritide.  De  Venenis.  Com- 
mentarii  in  liirum  Hippocratis,  de  Alimento.  Commenta- 
rii  in  librum  Hippocralis  de  Acre,  Aquis,  et  Locis.  Com- 
ment arii  in  Aphorismas  Hippocratis.  Conclusiones  Lapi- 
dibus  Galeni,  in  explicaiione  Aphorismorum .  Apologia  ad 
Andream  Camutimn.  Commcntarii  in  librutn  Prognosti- 
corum  Hippocratis.  Comment,  in  librum  Nippocraiis,  de 
Seplimestri  Partu.  Examen  XXII.  agrorum  Hippocra- 
tis in  Epidem.  Consilia  varia.  Opuscula  Medica  Senilis, 
sive  de  Dentibus  liber  V.  seu  de  Morbis  articularibus. 
Eloridorum  Libri,  sive  Comment,  in  Princifiem  Hazen. 
Vita  Ludovici  Eerrarii  et  Alciati.  De  Arcaiiis  aternitatis. 
PolitictE,  seu  Moralium,  liber  I.  Elementa  Lingua 
Grace.  De  Inventione.  De  A'aturatibus  Viribus.  De 
Alusica.  De  Intcgris,  Tractatus  Arithmeticus.  Exposi- 
tio  Anatomia  Mundiiii.  Conunentarii  in  libros  Hippocra- 
tis de  Victu  i7i  acutis,  et  in  libros  H.  priores  Epidem. 
ejusdem.  De  Epilepsia.  De  Apoplexia.  De  humanis 
civilibus  Successionibus.  De  /iuma7ia  Perfectione.  De 
Admirandis.  De  Dubiis  naturalibus.  De  Rebus,  Eactis 
raris,  et  Artipciis.  De  /lumana  Compcsitione  Jiaturalium. 
De  Miruhilibus  morbis  et  Symptomatibus.  De  astroruTn 
et  temporum  Ratione  et  Divisionibus .  De  Mathetnaticis 
ijuasitis.  Historia  lapidum  metallicorum,  ct  ?netallorum. 
Historia  animatium.  Historia  plantarum.  De  Anima. 
Dc  Dubiis  ex  Historia.  De  clarorum  virorum  Vita  et 
Libris.  Dc  liominum  antiquornm  illustrixtm  Judicio.  De 
usu  hominum,  et  dignotione  eoru?n,  tum  cura,  et  errore. 

See  Naudeus  Judicium  de  Cardano  ;  Uallcr's  Biblioth. 
Med.  Practic.  tfc. ;  Eloy's  Diet.  Historii/ue  ;  Tessier 
Eloges  des  Hommes  Savans,  p.  9"  ;  Bayle's  Diet.  ;  Mon- 
tucla's //isc.  Matlumat.  vol.  i.  p.  591  illullwi  Mal/iemat. 
Diet.  A\.G¥.nu\,  p.  68.      (ci) 

CARDH'"F,  or  Caeudyff,  the  rounly  town  of  Gla- 
morganshire, in  South  Wales,  was  Hrst  l)uilt  in  1080.  It 
derives  its  name  from  the  river  Tall",  whicli  runs  along 
the  west  side  of  it,  having  a  bridge  of  five  arches,  and 
falls  into  tin;  Severn  about  three  miles  below  the  town.  It 
is  pleasantly  situated  on  a  fertile  flat.  Its  streets  arc 
spacious,  and  its  houses  well  constructed.  It  consists  of 
two  parishes,  St  Mary's  and  St  John's.  There  is,  how- 
ever, only  one  church  for  both  ;  St  John's  church  having 
been,  with  many  other  edifices,  destroyed  by  inundations 
of  the  river  in  1607.  The  high  tower  of  St  Mary's 
ciiurch,  which  was  erected  in  the  reign  of  Edward  III. 


'  Mathematical  Dictionary,  art.  ALC.EnnA,  p.  68. 
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is  of  I'ikI'I  appearance  and  tlcganl  woikrnansliij),  liaviufj 
open  cornel's  and  hmtcrn  pinnuclis.  'I'hcrc  were  an- 
ciently ioui- rclij^ious  lidtises  in  CardiflT:  a  Henedirline 
prioiy,  and  black,  i;rey,  and  white  I'riars.  Thc:re  is 
notliini;  left  of  all  tiiescr  except  a  few  remains  of  the 
white  friars,  and  the  ruins  of  the  black  friars,  which  nnw 
aflbrd  shelter  to  some  poor  fishermen,  ronnerly  the 
town  was  encompassed  with  walls,  which  were  (lanked 
with  watch-lowers  1280  paci;s  in  circumference,  and  had 
gates  at  the  four  cardinal  points.  Of  these  some  traces 
arc  still  visible.  The  castle,  which  is  the  chief  object  of 
attention  to  a  traveller,  was  built  in  loS'o,  by  the  coiupier- 
or  Fit/.hamon,  a  Norman,  after  he  hud  taken  possession 
of  the  country  of  Morgaiinoc  ;  and  is  rcmarkal)le  in  his- 
tory, principally,  as  having  been  the  scene  of  the  lonj^ 
imiirisonment,  cruel  trealmenl,  and  death  of  Robert, 
Duke  of  Normandy,  In  other  to  Henry  I.,  and  as  having 
sustained  a  bieii;e  by  the  i)arliamentary  forces,  who  look 
it  from  the  Welsh  loyalists  in  1045.  It  stands  on  the 
north  side  of  the  town  wall  ;  is  a  large  stately  edifice  ; 
was  originally  of  great  slrength  ;  and  is  said  to  have  co- 
vered no  less  than  eight  acres  of  ground.  Though  a 
great  part  of  the  ruin  has  been  barliaroush  ])iilled  down, 
for  the  purpose  of  erecti-ig  houses  in  the  town,  the  pre- 
sent possessor,  the  Marquis  of  liule,  has  been  careful  to 
repair  and  moilernise  what  remains  of  it.  The  entrance 
into  it  is  bohl,  having  two  porlcullisses  and  massy  gates. 
In  the  inside  of  the  wall,  around  its  whole  extent,  there 
ir,  a  high  terrace  ;  and  on  the  keep,  which  stands  in  the 
centre  of  the  inclosed  area,  there  is  a  tower,  which  is  of 
an  octangular  form,  and  very  handsome. 

Vessels  of  200  tons  can  come  up  to  the  town  ;  but  the 
principal  harbour,  called  Pcnnarth,  or  the  Bear's  Head, 
is  three  miles  below  it,  and  adds  greatly  to  the  conse- 
quence of  Cardift"  itself,  as  well  as  affords  shelter  to  those 
ships  which  are  detained  in  the  Bristol  Channel  by  west- 
erly winds.  The  inhabitants  of  the  town  and  neighbour- 
hood send  great  quantities  of  corn,  butler,  and  poultry, 
to  the  Bristol  market.  Nearly  9000  tons  of  cast  and 
'.vrought  iron  arc  annually  exported  to  London  and  other 
places;  and  the  conveyance  of  tliis  ponderous  article  has 
been  greatly  facilitated,  by  a  canal  cut  from  Pennarth 
Point  to  Cyfartha  iron-works,  carried  with  much  inge- 
nuity through  a  mountainous  country  to  the  extent  of  25 
miles,  and  subse(|uently  improved  by  a  branch  which 
goes  off  to  other  works  at  Aberdare.  No  less  than 
.10,000  boxes  of  tin-plates,  which  are  manufaclured  at  a 
place  called  Melyn  Oriffin,  about  four  miles  distant,  arc 
annually  sent  off  for  Bristol ;  and  the  scropes  of  iron- 
plate,  from  which  the  tin  is  made,  are  converted  into 
bolt-iron  for  ship-building,  and  form  another  considera- 
ble article  of  exportation  in  the  trade  of  Cardiff. 

According  to  tlie  return  made  in  1801,  it  contains  327 
houses,  and  1870  inhabitants  ;  and  of  these,  213  are  stated 
to  be  engaged  in  trade  and  manufacture.  By  the  return 
of  1811,  its  population  amounted  to  2457.  It  is  an  an- 
cient corporation,  governed  by  the  constable  of  the  cas- 
tle, two  bailiffs,  twelve  aldermen,  twelve  capital  burges- 
ses. Sic. ;  and  along  with  Cowbridge,  Swansea,  Longher, 
Abcravon,  Kenfig,  Neath,  and  Lantrissent,  sends  one 
member  to  parliament.  Here  a  court  of  record  is  held 
every  fortnight  ;  and  the  assizes  for  the  county  meet  in 
April  and  August.  There  are  two  weekly  markets,  on 
Wednesdays  and  Saturdays,  which  are  well  supplied  : 
Those  held  in  the  second  Wednesdays  in  "March,  April, 
and  May,  are  very  large.  And  there  are  fairs  for  hoi'ses, 
catlie,   &c.  on  June    19,   Sept.  19,   and   \'nv.    'io.     See 

Vol.  V.   Pakt.  I. 


l^van's    Tour  in   South    JVtilct ;   and   Barber's   Tour  in 
fioutli  U'ulrit.     (t) 

CAI!I)I(;AN,  called  by  the  Welsh  Mtrtivy^  is  the 
county  lowii  of  Cardiganshire,  in  South  Wales.  It  is 
situated  on  a  steep  baiik,-iuid  about  two  miles  froni  tho 
moulli  of  the  river  Tivy,  over  which  there  is  a  sloiir 
bridge  of  live  arches,  that  leads  into  PenibrokcHhirc. 
'I'lie  river  is  navigable  here  for  vessels  of  150  tons,  and 
there  is  a  tolerably  good  key  for  loading  and  unloading  ; 
though  a  dangerous  bar,  which  lies  at  the  mouth  of  the 
river,  must  ever  prevent  the  town  from  becoming  a  great 
commercial  place.  At  the  conmicncement  of  the  war, 
Cardigan  had  a  considerable  export  trade  to  Ireland  and 
(jlher  plac.es,  jn  lead  and  corn,  of  which  last  article  it  an- 
nually shipped  off  from  50,000  to  100,000  bushels ;  but 
at  present,  the  commerce  in  which  it  chiefly  engages, 
and  on  which  it  chielly  depends,  is  furnislied  by  the  iron- 
works in  its  vicinity.  In  1801,  it  contained  415  houses, 
and  1911  inhabitants,  of  whom  not  more  than  200  were 
employed  in  trade  and  manufactures.  In  1811,  the  po- 
pulation was  2129.  It  is  governed  by  a  mayor,  a  record- 
er, twelve  aldermen,  and  thirteen  common  councilmcn  ; 
and,  in  conjunction  with  the  outlying  boroughs  of  Abc- 
rystwiih,  Lampeter,  and  Adpar,  sends  one  member  to 
parliament, — the  number  of  voters  amounting  to  about 
1200.  Though  the  houses  and  shops  are  on  a  small 
scale,  yet,  upon  the  whole,  the  aspect  of  the  town  is 
pleasing.  At  the  same  time,  considering  that  it  is  the 
capital  of  the  county,  it  has  an  air  of  ])overty  in  it.  The 
principal  public  buildings  are,  the  church,  which  is  a 
stately  edifice  ;  the  town  halt,  where  the  assizes  are  held, 
which  has  a  good  appearance  ;  and  the  county  gaol,  which 
was  creeled  in  1797,  and  is  sufficiently  commodious. 
Cardigan  was  anciently  surrouiidc<l  by  a  wall  ;  and  near 
the  bridge  are  Ihe  ruins  of  a  castle,  which  seems  to  have 
been  a  spacious  structure.  It  is  said  to  have  been  built 
by  Gilbert  de  Clare  in  the  time  of  Henry  II. ;  and  Powel 
affirms,  that  it  was  built  for  the  purpose  of  defending  the 
borders.  In  1164  it  was  besieged,  lakcn,  and  razed  to 
the  ground  by  Rhys  Gryffyd. — Cardigan  has  a  market 
for  ordinary  purposes  on  AVedncsday  and  Saturday  ;  and 
four  fairs  annually,  viz.  on  Tebruary  18,  and  April  5,  for 
horses,  pedlars'  ware,  ice.  and  on  September  8,  and  De- 
cember 19,  for  black  cattle.  Sec.  See  Malkin's  Scenery, 
Jlntiquitics,  is'c.  of  South  Wales,  vol.  ii. ;  Evans'  Tour 
throui^h  South  Jf'ales  ;  and  Lipscomb's  Tour,  ij^c.     (r) 

C.\RDI(;ANSH1RE,  in  Welsh  Sii'idh  Merlcini,  or 
Sir  Jbbcr  Ttivi,  a  county  in  South  Wales.  It  anciently 
formed  one  of  the  six  parts  into  which  the  kingdom  of 
Wales,  called  Dinevowr,  was  divided,  and  contained  four 
cantrcfs  and  ten  comots  :  (See  Endcrbic's  Cambria  Tri- 
umfihans,  p.  214.)  It  is  bounded  on  the  north  by  Me- 
rionethshire, on  the  west  by  that  part  of  St  George's 
Channel  called  Cardigan  Bay,  on  the  south  by  the  coun- 
ties of  Caermarthen  and  Pembroke,  and  on  the  cast  by 
those  of  Radnor  and  Brecknock.  The  western  side  of  it 
has  suffered  great  depredations  from  the  sea.  Accord- 
ing to  tradition,  an  extensive  tract  of  land  has  been 
swept  away ;  and,  instead  of  many  flourishing  towns, 
there  now  remain  only  a  few  misci-able  villages.  Some 
have  supposed,  that  llie  whole  of  Cardigan  Bay  was  for- 
merly a  spacious  plant,  on  which  the  sea  made  gradual 
encroachments,  till  its  progress  was  stopped  by  the  ele- 
vated ground  which  now  encircles  the  shore  ;  and  the 
appearance  which  the  scene  exhibits,  together  with  the 
common  opinion  that  prevails  among  the  people,  renders 
this  supposition  extremely  probable. 
X  X 
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This  county  may  be  divided  into  two  districts,  the  low- 
er and  the  upper.  On  the  more  elevated  grounds  of  the 
lower  district,  the  soil  is  in  general  a  light  sandy  loam, 
vaiying  in  depth  from  four  inches  to  a  foot,  and  having 
for  its  substratum  a  slaty  kind  of  rock.  In  the  valleys  it 
is  very  deep,  and,  with  a  few  exceptions,  very  dry.  The 
manures  made  use  of  are  dung,  lime,  and  marie.  Tole- 
rable crops  are  raised  of  wheat,  barley,  peas,  black  oats, 
and  potatoes.  Turnips  also  are  cultivated  to  some  ex- 
tent, and  rich  fields  of  clover  and  natural  grass  are  occa- 
sionally to  be  seen.  But  the  mode  of  farming  is,  on  the 
whole,  injudicious  and  slovenly  ;  and,  conseciuently,  the 
produce  is  in  very  few  cases  so  abundant  as  might  be 
expected  from  the  goodness  of  the  climate,,and  tlic  qua- 
lity of  the  ground.  It  is  a  singular  fact,  that  there  is  a 
good  deal  of  land  on  the  sea  coast  from  which-crops  of 
barley  have  been  annually  taken  for  at  least  sixty  years 
past,  without  any  diminution  either  in  the  quantity  or  qua- 
lity of  the  produce.  The  manure  employed  is  sea-weed  ; 
and  the  grain  is  accounted  so  excellent,  that  it  is  sent  to 
the  adjacent  counties  for  seed-corn.  The  farmers  all 
keep  cows  for  the  purpose  of  breeding  ;  and  also  of  mak- 
ing butter  and  skimmed  milk  cheese, — the  former  of 
which  is  chiefly  for  exportation,  and  the  latter  solely  for 
home  consumption.  The  black  cattle  are  of  the  Pem- 
brokeshire breed  :  they  work,  travel,  and  fatten  well;  and 
used  to  be  favourites  of  the  English  drovers,  who  bought 
them  readily,  and  at  good  prices.  These  are  kept  by  the 
few  who  sow  turnips.  Their  number  is  diminishing,  be- 
cause a  spirit  for  inclosing  prevails,  and  they  are  reckon- 
ed enemies  to  the  growth  of  young  hedges.  This  is 
surely  unwise,  as  the  soil  is  so  well  adapted  to  them, 
and  as  the  evil  which  they  occasion  might  be  easily  pre- 
vented. 

The  upper  district,  comprehending  chiefly  the  north- 
ern and  eastern  parts  of  the  county,  is  very  mountainous. 
'A  great  proportion  of  it  is  bleak  and  barren;  but  much 
of  this  is  owing  to  want  of  judicious  enterprize  and 
agricultural  skill,  as  well  as  to  natural  sterility  and  un- 
favourable situation.  In  the  vallies  and  dips,  which  are 
narrow,  and  of  no  great  extent,  the  soil  is  chiefly  of  a 
stiff  retentive  clay  ;  in  the  declivities  it  has  an  admixture 
of  light  loam  ;  and  on  the  high  grounds  it  is  uniformly 
thin  and  excessively  poor,  yielding  little  except  ling, 
hcalh,  and  moss.  The  farmers  here  depend  more  on 
iheir  stock  than  on  cultivation.  They  scarcely  raise  a 
sufficient  quantity  of  corn  for  their  own  consumption  ; 
and  pay  their  rents  principally  by  the  profits  derived  from 
the  sale  of  cattle  and  horses  bred  by  themselves,  and  of 
sheep,  which  they  have  in  pretty  numerous  Hocks.  The 
breed  of  black  cattle  is  much  the  same  with  that  of  Pem- 
brokeshire and  Caermarthenshire.  They  are  small,  but 
well  made  and  hardy,  and  answer  much  better  for  the 
butcher  than  the  dairy.  Formerly  all  England  to  the 
.south  of  the  Trent  was  supplied  with  black  cattle  from 
this  quarter ;  and  it  is  still  looked  to  l>y  dealers  and  dro- 
vers as  a  kind  of  nursery  for  these  animals.  The  native 
unmixed  breed  of  sheep  are  very  small,  long  legged,  nar- 
row on  the  chine,  of  various  colours,  some  will)  horns, 
and  many  without  them.  There  arc  also  a  good  many 
pigs  reared.  These,  indeed,  always  form  a  part  of  the 
farmer's  stock,  though  they  arc  not  found  to  be  a  very 
profitable  concern.  In  the  south  cast  of  this  division 
there  are  some  pieces  of  ground  inclosed,  and  well  cul- 
tivated ;  and  there  is  a  larger  portion  of  good  pasture 
and  meadow  here  than  is  generally  to  be  found  in  the 
neighbourhood.     The   kinds  of  grain  produced  in   the 


upper  district  are  the  same  as  those  produced  in  the 
lower,  with  the  addition  of  rye,  whic.i  is  raised  here  in 
considerable  quantities.  The  waste  lands  in  Cardigan- 
shire are  very  extensive.  Including  those  tracts  M'hich 
are  but  partially  cultivated,  they  may  be  estimated  as 
amounting  to  nearly  the  half  of  the  county.  A  large  pro- 
portion of  them,  however,  if  not  fit  for  the  plough,  might 
be  planted  with  great  advantage.  Indeed,  improvements 
of  this  kind  have  been  already  set  on  foot,  and  are  ad- 
vancing with  a  rapid  progress.  The  climate  is  mild  and 
temperate,  varying  a  little  according  to  the  elevation  of 
the  ground,  the  distance  from  the  sea,  and  the  state  of 
cultivation  ;  not  so  cold  as  in  the  midland  counties,  nor  so 
huniid  as  in  the  western  coasts  of  England  ;  and,  upon  the 
whole,  favourable  both  to  health  and  husbandry.  Car- 
diganshire used  to  be  considered  as  so  barren  and  unpro- 
ductive, that  it  was  proverbially  called  bv  the  people  of 
tlie  neighbouring  counties,  the  Devil's  GraJidnwlher's 
Jointure.  But  it  is  gradually  falsifying  that  reproacnful 
appellation  ;  and  though  it  can  never,  perhaps,  vie  in  fer- 
tility with  regions  that  have  been  more  favoured  by  na- 
ture, it  promises  soon  to  hold  a  respectable  place  among 
those  districts  which  are  distinguished  by  agricultural 
improvements.  The  principal  ground  of  hope  rests  in 
the  institution  of  an  Agricultural  Society,  consisting  of 
the  most  intelligent  gentlemen  and  farmersin  that  quar- 
ter, which  has  already  done  a  great  deal  of  good,  and  from 
which  a  great  deal  more  is  to  be  expected  ;  because,  ac- 
cording to  Mr  Malkin,  it  is  formed  "  on  a  better  plan, 
and  founded  on  more  rational  principles  than  that  of  any 
county  in  South  Wales." 

The  principal  rivers  in  this  county  are  the  Tivy,  the 
Rydol,  and  the  Ystwith.  The  Tivy,  which  forms  the 
greatest  part  of  its  southern  limit,  rises  out  of  one  of  the 
many  small  lakes  which  are  collected  in  the  hollows  on 
the  eastern  side.  It  runs  over  a  very  rocky  and  irregu- 
lar channel  till  it  reaches  Ystrad  Fiwr,  when  it  assumes 
a  more  settled  course,  and,  passing  by  Landbeder,  at  the 
border  of  Caermarthenshire,  becomes  from  thence  the 
boundary  between  the  two  counties,  till  it  falls  into  the 
Irish  sea,  about  two  miles  below  Cardigan.  Tiic  Rydol 
rises  on  the  south-west  side  of  Plynlinimon,  and,  alter 
running  south  and  south-west,  discharges  itself  into  the 
Irish  sea  near  xVberystwith.  The  Ystwith  has  its  mouth, 
as  the  name  of  t'le  town  denotes,  at  the  same  place  with 
the  Rydol,  though  it  takes  its  rise  from  among  the  hills 
in  the  eastern  district.  Beside  these,  there  are  some 
streams  of  smaller  consequence  ;  and,  as  might  be  ex- 
pected from  the  nature  of  tlie  country,  a  vast  number 
of  rivulets.  Indeed,  the  authors  of  the  Agricultural 
Survey  tell  us,  that,  "  exclusive  of  springs  upon  the 
hills,  there  is  no  valley  without  a  river  or  a  brook;  and 
scarcely  a  glen,  or  what  we  call  a  dingle,  without  a  stream 
suflicient  to  turn  a  mill."  These  must  be  considered 
as  great  advantages,  both  for  watering  the  soil,  where 
irrigation  may  be  useful,  and  for  driving  corn  mills  and 
other  kinds  of  machinery.  At  the  same  time,  they  arc 
frequently  productive  of  much  injury.  Though,  in  dry 
weather,  these  rivulets  are  very  inconsiderable,  yet,  after 
storms,  or  continued  rains,  they  become  formida!)le  tor- 
rents,— rush  with  terrible  impetuosity  through  the  deep 
narrow  chasms  that  arc  formed  by  the  bills, — arc  pre- 
cipitated sometimes  in  the  form  of  tremendous  cas- 
cades,— bear  away  before  them  every  thing  that  lies  in 
their  way, — and  even  tear  up  the  fertile  soil  of  the  val- 
lies, substituting  in  its  place  nothing  but  barren  gravel 
and  stones. 
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There  is  a  ji;nai  waul  oi  lucl  in  lliis  couiiIit.  ('onl-i 
;u'e  sciirccly  to  bo  had,  cxc.cpl  al  a  liigh  prior,  hriiiij  nil 
broiiphl  from  a  threat  disfaiicc  by  si'a.  Of  wood  ihiri;  is 
biitliuU:,  and  in  many  phici-s  that  little  is  luiich  ncj^lcc  t- 
cd  ;  tliou(^li  ill  ollici-  (juarlciit,  pailiciilarly  in  Ihc  mii^li- 
bourhood  of  Ilafod,  considerable  tracts  of  land  have  late- 
ly been  laid  out  in  plantations,  which  promise  to  be  both 
prolitablc  to  the  ])ro|)rietors,  and  useful  to  the  country. 
Various  kinds  of  trees  iiav  e  been  jilanted,  bul  those  which 
seem  to  thrive  best  arc  the  lai-ch  and  the  liccch.  The 
most  prevalent  species  of  fuel  is  peat.  There  are  many 
extensive  tracts  prod\icinp:  il,  such  as  the  plain  between 
Treijaron,  and  Strata  I'lorida  or  Stralilour,  and  that  part 
<jf  the  coast  beyond  Aberystwith  which  !)orders  on  the 
river  Dovy.  These  arc  capable  of  j^rcat  irrtpro\cmcnt, 
by  draining-,  and  other  means;  bul  as  tlie  inhaliitants  de- 
pend so  much  upon  peat,  such  imi)rovcmcnts  might  oc- 
casion greater  harm  than  good  to  a  numerous  class  of 
the  people,  and  therefore  is  not  likely  to  be  soon  accom- 
plished. 

The  mountains,  especially  those  in  the  north  jiart  of 
the  county,  contain  lead  and  other  minerals  in  );;rcat 
abundance  :  but  these  arc  not  now  an  object  of  attention, 
either  because  there  is  not  a  sufli<icnt  spirit  of  enter- 
prise, or  because  the  cxpencc  and  difliculty  of  working 
them  would  more  than  counterbalance  the  probable  pro- 
fits. Formerly,  however,  they  were  in  great  reinite,  and 
found  to  be  extremely  productive.  In  Queen  Elizabeth's 
time,  a  company  of  Germans  made  a  great  deal  by  the 
mines  of  lead  and  silver,  the  ore  of  which  often  gave  se- 
venty or  eighty  ounces  of  silver  in  the  ton  of  metal.  In 
the  reign  of  James  the  First,  Sir  Hugh  Middleton,  for 
some  years,  out  of  a  single  mine,  cleared  al  the  rate  of 
2000/.  per  month,  one  ton  of  lead  yielding  a  hundred 
ouncesof  silver,  and  in  this  way  accumulated  that  large  for- 
tune, which  he  afterwards  employed  in  bringing  the  New 
River  water  into  London.  A  JMr  Bushel  also,  who  suc- 
ceeded him,  made  such  immense  sums,  that,  according 
to  one  author,  he  presented  Charles  I.  during  the  civil 
wars,  with  a  regiment  of  horse,  clothed  his  whole  army, 
and  lent  him,  besides,  40,000/.  The  mines  wrought  by 
these  gentlemen  were  so  much  exhausted,  as  to  become 
ever  after  of  inferior  importance.  But  the  mineral  pros- 
perity of  the  north  of  Cardiganshire  did  not  decrease. 
In  1690,  other  mines  of  great  value  were  discovered  on 
the  estate  of  Gogerthan,  belonging  to  Sir  Carbery  Price. 
They  were  so  rich  as  to  obtain  the  a]>pellation  of  the 
Welsh  I'otosi,  and  have  been  celebrated,  both  in  the 
prose  records  of  the  principality,  and  in  the  poetical 
strains  of  Yaldcn  and  Sargent.  Afterwards  the  mine  ad- 
venturers were  at  considerable  cxpencc  in  carrying  on 
the  works,  and  had  proportionate  success  in  the  profits 
which  they  derived  from  them  ;  but  happening  to  dis- 
agree among  themselves,  their  undertakings  declined  in 
prosperity  and  in  value,  and  have  never  since  been  re- 
vived with  advantage  ;  though  a  gentleman  well  versed 
in  the  subject  has  given  it  as  his  opinion,  that  with  mo- 
ney suflicicnt  for  carrying  on  the  works  in  a  proper 
manner,  it  was  quite  possible  to  make  them  produce  a 
clear  annual  profit  of  12,000/.  The  lead  mines  of  Cwm 
Ystwith  arc  situated  on  the  sides  of  two  mountains,  to 
the  right  of  the  river  Ystwith,  in  one  of  which  the  lead 
is  obtained  with  case  near  the  surface,  but  in  the  other 
the  earth  must  be  penetrated  to  no  less  an  extent  than 
300  yards.  In  Cardiganshire  there  are  also  rich  veins 
of  copper,  which  may  be  digged  without  great  difficul- 
ty, but  which  cannot  be  carried  with  advantage  through 


the  difl'erent  j)rocesseK,  lor  \wuil  of  coal,  ol  N\hich 
there  is  not  one  ])nrliclc  to  be  foiuul  in  tiiu  whole  coun- 
ty. 

The  antiipiiiies  to  be  met  with  in  <'ardijj;aiishirc,  arc 
neither  very  numerous  nor  im|)ortant.  Near  Neuodh, 
in  the  neighbourhood  of  C^ardigan,  there  are  the  remains 
apparently  of  some  barbarous  iiionuinciit,  consisting  of 
nineteen  stones.  'J'here  is  another  monumental  stone  in 
the  parish  of  Llan  Gacdmor,  which  is  of  prodigious  size, 
being  half  a  yard  thick,  and  about  six-and-twenly  feet  in 
circumference.  Not  far  from  this,  is  what  the  AV'elsh 
call  I.hcch  y  ,^oi!irea,  which  means  the  stone  of  a  gigan- 
tic woman.  Tiiis  stone  is  remarkably  large,  and  sup- 
ported by  four  great  pillars,  about  the  height  of  five  or 
six  feet.  In  the  village  church  of  Lhan  Dhewi  IJrevi, 
is  i>rescrved  the  horn  of  an  ox,  no  less  than  17  inches  in 
circumference  at  the  root,  and  as  heavy  as  stone,  being, 
it  is  ])robable,  in  a  state  of  petrefaction.  It  is  said  to 
have  been  kept  there  ever  since  the  lime  of  St  David, 
who  lived  in  the  beginning  of  the  6th  century.  At  a 
house  in  the  vicinity,  is  a  place  called  Karr  A'cefil/i,  or 
the  Field  of  Castles,  where  a  great  number  of  stones, 
have  been  occasionally  found  by  digging,  bearing  in- 
scrijHions,  some  of  which  have  been  jjreservcd,  though 
most  of  them  arc  lost.  One  of  them,  according  to  Cam- 
den's interpretation,  is,  Caii  ^rlii  nianibus  (vcl  mrm<,rix) 
Jirmiiis  Prinuis.  Slratjlour,  or  Ys/rad  Fl-wr  abbey,  is 
situated  about  six  miles  from  Llanbeder,  on  the  bank  of 
the  river,  and  was  in  former  times  a  place  of  great  note, 
many  of  the  Welsh  iirinces  having  been  buried  in  it,  and 
the  records  of  their  acts  and  successions  having  been 
kept  in  it  for  a  long  series  of  years.  At  Llanfihangcl, 
a  parish  not  many  miles  from  Aberystwith,  is  a  stone 
monument,  4  feet  long  and  3  broad,  which  should  seem, 
from  its  name,  Gwely  Tolcisin,  to  point  out  the  grave  of 
Taleisin  ben  Bierdh,  a  celebrated  poet,  who  flourished 
about  the  year  540.  Some,  however,  su|)pose  that,  along 
with  many  others  of  a  similar  kind,  it  is  an  old  sepulchral 
monument,  erected  in  heathen  times.  Among  the  anti- 
quities of  Cardiganshire,  may  also  be  reckoned  the  cas- 
tles of  Cardigan  and  Aberystwith,  which  were  anciently 
large  edifices,  though  the  ruins  of  them  which  remain 
arc  inconsiderable. 

There  is  no  district  in  South  Wales,  which  abounds 
so  much  in  picturesque  and  romantic  views.  Before  the 
traveller  can  reach  them,  indeed,  it  is  often  necessary 
to  pass  over  some  very  bleak  and  dreary  ground.  But 
he  is  amply  repaid  for  this,  by  the  interesting  scenery 
wliich  he  is  sure  to  meet  with.  It  is  on  a  pretty  large 
scale,  and  in  very  fine  style,  exhibiting  the  grand  and 
the  beautiful,-  both  singly  and  in  combination.  A  very- 
particular  and  excellent  description  of  its  more  striking 
parts,  is  to  be  found  in  the  \\ork  of  Mr  Malkin,  referred 
to  at  the  end  of  this  article. 

Though  the  people  understand  English  better  than 
they  appear  to  do,  the  language  of  Cardiganshire  is 
almost  wholly  Welsh.  .-Vs  the  judges  are  English,  the 
intervention  of  an  interpreter  becomes  necessary :  this 
circumstance  occasions  great  inconvenience,  and  some 
very  absurd  and  unfair  decisions.  The  inhabitants,  how- 
ever, do  not  suffer  much  from  this  cause  in  a  religious 
point  of  view- ;  because  the  church  services  are  almost 
universally  performed  in  Welsh,  so  that  none  but  the 
genteel  part  of  the  congregation  arc  prevented  from 
deriving  benefit.  The  dialect  which  is  spoken  in  this 
county,  comes  nearer  than  that  in  any  other  to  the  modem 
litcrarv  or  written  dialect. 
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The  inhabitants  of  this  part  of  Wales  are  peculiarly 
simple  in  their  manners  ;  they  get  but  small  wages  for 
their  labour  ;  their  mode  of  living  is  extremely  coarse  ; 
their  mud-walled  cottages,  (for  they  have  no  good  stone 
for  building,  and  no  lime,)  are  ugly  without,  and  squalid 
within  ;  their  internal  intercourse,  and  their  communica- 
tion with  other  places,  are  very  rare  ;  they  are  seldom 
known  to  emigrate  from  the  narrow  spot  of  their  nativity  ; 
and,  like  most  other  people  in  their  circumstances,  they 
are  much  given  to  hospitality. 

The  Bay  of  Cardigan,  which  bounds  the  west  side  of 
this  county,  abounds  in  various  kinds  of  fish.  There 
are  cod,  whitings,  herrings,  &c.  In  catching  these,  a 
great  number  of  people  find  employment  in  the  proper 
seasons.  The  monk-fish,  otherwise  called  the  angel- 
fish,  is  also  found  here  in  plenty,  and  sometimes  so  large 
as  to  weigh  160  pounds.  It  is  said  that  blue  sharks,  of 
a  monstrous  size,  have  been  sometimes  seen  ;  but  from 
the  description  given  of  the  fish,  this  is  probably  a  mis- 
take. In  the  river  Tivy,  very  fine  salmon  are  caught; 
and  in  the  various  streams  which  water  this  county,  all 
the  common  fresh  water  fish  are  to  be  met  with. 

The  only  manufactures  of  any  consequence  in  this 
eounty,  are  the  iron  and  tin  works,  which  wliere  establish- 
ed in  the  neighbourhood  of  Cardigan,  about  50  years 
ago,  and  which  are  still  cari-ied  on  to  a  considerable  ex- 
tent. From  the  want  of  g-ood  harbours,  the  maritime 
trade  of  Cardiganshire  is  comparatively  trifling.  The 
chief  exports  are  iron,  tin,  black  cattle,  pigs,  salt  butter, 
barley,  and  oats.  At  the  large  fairs,  of  which  there  are 
several,  a  good  deal  of  business  is  transacted  in  the  staple 
commodities  of  the  county.  Rhosvair,  in  particular,  a 
place  near  the  source  of  the  Tivy,  is  celebrated  for  its 
fairs  of  sheep  and  black  cattle.  A  great  proportion  of 
the  wool  is  spun  and  manufactured  by  the  inhabitants  for 
their  own  use.  The  rest,  more  especially  the  coarser 
part  of  it,  is  mostly  sent  to  the  English  market. 

Cardiganshiie  is,  at  an  average,  about  40  miles  in 
length,  and  20  in  breadth.  It  contains  726  square  miles, 
or  464,640  acres,  of  which  about  145,009 'are  in  pas- 
turage, about  100,000  in  a  course  of  tillage,  and  the  rest 
in  waste,  plantations,  Etc.  It  is  divided  into  five  hun- 
dreds, viz.  Gcncurglyn,  liar,  Moyddyn,  Pcnnarth,  and 
Troedyroyr ;  has  five  market-towns,  viz.  Aberystwith, 
Cardigan,  Llanbadarnvawr,  Llanbedcr,  and  Tregaron ; 
contains  77  parishes,  and  sends  one  member  to  parlia- 
ment. It  lies  in  the  provmce  of  Canterbury,  and  diocese 
of  St  David's,  and  is  included  in  the  North  Wales  cir- 
cuit. In  1801,  the  number  of  houses  in  it  was  9040,  and 
of  Lihabitants  42,956  ;  of  these,  20,408  were  males,  and 
22,548  females  ;  2896  were  employed  in  trade  and  manu- 
factures, and  16,511  in  agricultural  pursuits.  In  1811, 
the  population  was  50,260.  In  1806,  it  paid  175,213/. 
of  property-tax  ;  and,  in  1803,  it  paid  one  part  of  the 
land-tax,  and  10,167/.  of  poor's-rate.  See  the  Descrifi- 
tion  of  Kngland  and  Ifales,  vol.  i.  p.  282  ;  ^  Tour  in 
lVales,Vc.inllie  Siiimncr  oj"  1805,  in  Phillips'  Collection., 
vol.  iv.  ;  Jlffriculiural  Survey  of  Cardiganshire ;  and 
Malkin's  Scenery,  ^nlir/uilies,  isfc.  of  South  IVules,  vol. 
ii.     (r) 

CARDINAL  is  more  particularly  applied  to  an  eccle- 
siastic in  the  church  of  Rome,  who  is  a  member  of  the 
conclave,  and  who  is  invested  with  the  power  of  electing 
the  pope. 

The  origin  of  this  order  is  involved  in  a  considerable 
degree  of  obscurity  ;  but  there  can  be  no  doul)t  that  it 
derived  its  existence  from  the  oligarchical  nature  of  the 


form  of  church  government  adopted  by  the  see  of  Rome, 
and  the  desire  which  all  who  have  sat  in  the  cI;Kir  of  St 
Peter  have  shewn  to  render  the  city  of  Rome  the  cefitrc 
of  all  ecclesiastical  power,  and  to  which  tiiose  who  look- 
ed forwai'd  to  the  acquisition  of  dignities  or  preferment 
in  the  Catholic  ch\n'ch,  were  alone  to  direct  their  .'.■.len- 
tion.  The  aggrandisement  of  papal  jurisdiction  was  a 
favourite  object  of  pursuit  with  all  the  bishops  of  Rome  ; 
and  by  means  skilfully  contrived,  and  as  skiifuiiy  exe- 
cuted, they  succeeded  most  effectually  in  accomplishijig 
their  purpose. 

Some  difference  of  opinion  has  existed  respecting  the 
origin  of  the  name  cardinal ;  and  yet  it  is  strange  that, 
upon  a  subject  which  appears  to  be  so  plain,  ingenious 
men  should  call  forth  all  their  learning  and  acutcness 
in  tracing  the  etymology  of  a  word  which  appears  to  be 
so  obvious,  and  accords  so  well  with  the  analogy  of  the 
language.  Among  the  Latins,  the  word  cardinalis  signi- 
fies principal.  Thus,  quatuor  venti  cardinales,  the  four 
cardinal  or  chief  winds  ;  princeps  cardinalis,  a  sovereign 
prince  ;  missa  cardinalis,  the  great  mass  ;  and,  altare  car- 
dinale,  the  great  altar  of  a  church.  The  name  was  even 
applied  to  those  who  held  the  chief  civil  offices  in  the 
stale  under  the  Emperor  Theodosius. 

The  cardinals,  who  with  the  pope  constitute  the  con- 
clave, or  sacred  college,  are  composed  of  three  distinct 
orders,  viz.  deacons,  presbyters,  and  bishops.  It  may 
be  proper  to  observe,  that  in  towns  there  were  three 
sorts  of  churches.  The  one  was  called  Tituli,  or  parish 
churches,  in  which  the  people  assembled  for  the  general 
purposes  of  public  worship,  to  hear  the  liturgies  read, 
and  to  receive  the  sacrament.  The  second  was  called 
JDiaconiie,  or  deaconries,  which  were  public  hospitals 
for  the  benefit  of  the  poor,  and  to  these  were  annexed 
chapels.  The  third  were  oratories,  in  which  it  was  not 
permitted  either  to  administer  baptism  or  the  sacrament. 
Private  mass  was  performed  in  them  by  chaplains  or 
presbyters  appohited  for  the  express  purpose,  who  had 
the  title  of  local  or  stationary  ;  and  in  order  to  distinguisli 
the  parish  priests  from  those  who  officiated  in  the 
oratories,  they  assumed  the  name  of  cardinales,  or  car- 
dinal titles,  because  their  functions  implied  the  privilege 
of  admmistcring  the  sacraments,  from  which  the  priests 
of  the  oratories  were  precluded.  Though  tiiis  appella- 
tion was  exceedingly  general,  yet  in  a  short  lime  it  was 
confined  to  those  at  Rome  who  assisted  the  Pope  at  the 
celebration  of  the  mass,  or  allended  him  when  any  public 
procession  took  place. 

The  number  of  cardinals  has  been  exceedingly  fluc- 
tuating. Like  all  institutions  that  have  existed  for  a  long 
series  of  years,  iheir  number  was  originally  inconsider- 
able. The  deacon  cardinals  at  firsl  only  amounted  to 
seven,  and  were  gradually  augmented  to  fourteen  and 
eighteen.  They  were  afterwards  reduced  to  fourteen. 
The  priest  cardinals  are  to  the  number  of  fifty,  which, 
with  the  six  cardinal  bishops  of  Ostia,  Porio,  Sabina, 
Paleslrina,  Frascati,  and  Albanq,  make  generally  the 
number  of  seventy.  It  was  a  favourite  object  with  the 
church  of  Rome  to  render  the  whole  of  its  rites  and 
ceremonies,  and  even  the  different  orders  or  ranks 
which  composed  the  whole,  as  sacred  as  ])()ssible.  As 
they  could  derive  little  sanction  from  any  precedent  in 
the  New  Testament,  they  therefore  had  recourse  to  the 
Old  ;  and,  by  a  singular  conceit,  a  resemblance  was  sup- 
posed to  exist  between  the  pope  and  Moses,  and  the 
cardinals  and  the  seventy  elders  of  the  people.  'I'ill  the 
year  1 125,  their  number  was  only  fifty-two  or  fifty-three. 
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The  roiimil  olCniiHtancc  reduced  them  to  twciuy-four. 
Hut  as  tlic  sci;  ol'  RouK'  could  never  brook  conlroul, 
Sixlus  IV.,  totally  (lisi'e[^ardiii)j  the  ciuicliiient  of  the 
council,  restored  the  former  number  of  cardhials,  ynd 
Leo  raised  them  to  sixty-five. 

When  the  pope  pur|)oses  to  create  any  cardinals,  he 
causes  their  names  to  he  read  in  the  consistory,  aftei-  he 
has  informed  those  who  are  present, yra/rf«  habctin,  that 
is,  you  have  for  brothers,  5tc.  If  those  who  are  elected 
are  not  at  a  fjreat  distance,  they  arc  immediately  sent 
for,  and  they  receive  red  caps  from  his  holiness.  The 
cap  is  sent  to  those  who  are  absent  by  a  person  of  dis- 
tin(.tion,  but  they  must  receive  the  liat  from  his  own 
hands  ;  and  when  they  are  introduced  for  this  purpose, 
tiny  are  received  with  j^reat  pomp  and  ceremony.  Their 
dress,  like  that  of  all  the  difi'ererit  orders  in  the  Romish 
communion,  is  prescribed,  and  delined  with  great  ac- 
curacy. It  consists  of  a  roch.ct.,  over  which  is  a  short 
purple  mantle  ;  and,  upon  e.\traordinary  occasions,  the 
mozettc,  and  a  papal  cap  over  it.  The  colour  of  their 
<>;armeut  is  either  red  or  violet,  accordinii;  to  circum- 
stances. The  reijular  cardinals  wear  no  silk,  nor  any 
other  colour,  cxceptinj>  that  of  their  order.  The  red  hat 
and  cap  are  common  to  them  all. 

Whatever  may  have  been  the  orii^inal  occasion  of  the 
institulion  of  this  singular  order,  or  by  what  means 
soever  tliey  acquired  that  ascendency  over  all  the 
ecclesiastics  (jf  the  same  communion,  it  must  appear 
evident,  that  in  arranging  the  various  ecclesiastical  and 
political  measures  which  were  deemed  most  expedient  to 
be  adopted,  tiie  pope  himself  was  altogether  inadequate. 
His  claim  to  supremacy,  as  well  as  that  of  the  city  of 
Rome  to  be  considered  as  the  metropolitan  city  of  the 
Christian  world,  naturally  gave  a  precedence,  or  rather 
a  most  substantial  iniluence  to  those  of  the  hierarchy 
who  were  near  to  the  pope's  person,  and  whose  interest 
so  powerfully  co-operated  with  tl.at  of  his  holiness.  In 
the  course  of  time  it  became  an  oljject  of  the  highest 
ambition  to  enterprising  men  to  obtain  a  cardinal's  hat. 
This  was  sometimes  the  reward  of  literary  merit,  or  of 
liaving  rendered  essential  services  to  the  papal  see  ;  but, 
in  general,  the  chapter  consisted  of  opulent  ecclesiastics, 
■who,  in  consequence  of  their  own  private  fortune,  and 
the  attluencc  and  high  rank  of  their  lamily,  or  the  politi- 
cal influence  which  they  possessed  at  the  difl'cront  courts 
of  Europe,  rendered  them  persons  upon  whom  it  was 
expedient  to  confer  honours.  The  cardinals  can  be 
viewed  in  no  other  light  than  that  of  the  pope's  privy 
council.  All  measures  of  state,  or  whatever  regarded 
the  real  or  supposed  interests  of  the  Catholic  church, 
were  first  the  subjects  of  consideration  in  the  conclave, 
and  the  sanction  of  their  authority  was  necessary  to  the 
validity  of  any  measure  which  related  to  the  interests  of 
the  church.  Besides  the  influence  that  they  necessarily 
possessed  as  the  advisers,  and  even  the  leaders,  ot  papal 
politics  in  the  city  of  Rome,  they  were  frequently  employ- 
ed in  negotiations  in  foreign  countries  ;  and  as  a  proof  of 
the  immense  power  that  was  vested  in  the  Pope,  they 
■were  desigriated  legates  a  latere.  They  were  thus 
inferior  to  the  Pope,  but  in  rank  superior  to  any  one 
else.  Whatever  may  have  been  the  manner  in  which 
the  patriarch  of  Rome  was  at  first  elected,  it  is  certain, 
that  for  many  ages  the  cardinals  have  claimed  this 
privilege  as  their  unalienable  right.  They  have  even 
gone  farther,  and  succeeded  in  establishing  it  as  a  settled 
point  in  ecclesiastical  policy,  that  the  head  of  the  Romish 
church  must  be  elected  from  their  body.     So  eagerly 


difl  the  Pope  enter  into  this  right,  that  Stephen  ordered 
the  body  of  his  jjrcdecessor  to  be  dug  up,  becaus';  he 
had  only  attained  lo  the  rank  of  I)i»liop  when  he  was 
elevated  to  the  pupal  chair.  It  was  Urban  VIII.  who 
expressly  commanded,  that  the  cardinals  should  be  -ad- 
dressed by  the  title  of  eminence.  This  decree  was 
promulgated  in  163(i ;  previous  lo  that  period  they  were 
called  juoaC  illuHlrious.  'i'hey  have  long  been  esteemed 
as  possessing  a  rank  next  to  the  pope.  See  Du  Cange, 
Onu/i/irius,  Duurcnua,    Moreri,  Ciaconua,  and  M'jiiheim. 

('0 

CARDIN.AL    Notes,  in  music,   arc,  accurdiiig  to 
Ambrose   Warren,  those  with  long  fingcr-key»  on  tho 
oigan,  otherwise  prime  notes,  viz.  A,  B,  C,  D,  K,  F,  and  , 
CJ.     The  remaining  five  notes  he  calls  a<ljuncts,  or  sup- 
plemental notes,     ff ) 

C.\RniOSPERMUM,  a  genus  of  plants  of  the  class 
Octandria,  and  order  Trigynia.     See  Bota-vy,  p.  198. 

CARDOl'ATUM.     See  Buoteka. 

C.\R1)S,  Pi.AviNG.  As  neitlier  the  manufacture  of 
cards,  nor  the  history  of  card  playing,  arc  subjects  of  any 
interest  or  importance,  we  shall  merely  I'cferour  readers 
to  those  sources  from  which  they  may  obtain  infoi-mation 
on  these  points. 

In  the  8th  volume  of  the  Archxologia,  Daines  Barring- 
ton,  Mr  Bowler,  and  Mr  Clough,  have  written  essays  on 
the  antiijuity  of  card  playing. 

An  account  of  the  art  of  making  cards  by  M.  Du- 
hamel,  and  approved  of  by  the  Academy  of  Sciences, 
will  be  found  in  the  il/cm.  Acad.  Par.  1"62.  p.  189.  The 
existing  laws  respecting  cards  will  be  found  in  the  Act 
43  Geo.  III.- 

CARDUUS,  a  genus  of  plants  of  the  class  Synge- 
nesia  and  order  Polygamia  jEqualis.  See  Botany,  p.  287. 

CAREX,  a  genus  of  pl-ants  of  the  class  Monoecia,  and 
order  Triandria.     See  BorANV,  p.  314. 

CARGILLIA,  a  genus  of  plants  of  the  class  Polyga- 
mia, and  order  Difficia.  See  Botany,  p.  342;  and 
Brown's  Prodromus  Plant.  A'bv.  Holt.  Sec.  p.  226. 

CARIA  was  an  ancient  kingdom  in  Asia  Minor  ;  the 
limits  of  which  are  defined  so  differently  by  difierent 
authors,  that  we  should  be  tempted  to  reject  their 
authority  altogether,  were  it  not  more  congenial  to  the 
spirit  of  legitimate  criticism  to  reconcile  their  discre- 
pancy, by  supposing  that  they  describe  this  region  as  it 
was  extended  or  contracted  at  different  periods.  We, 
perhaps,  approximate  as  near  as  possible  to  the  truth, 
when  we  say,  tliat  it  was  bounded  on  the  east  by  Phrygia 
and  Lycia;  on  the  south  by  the  Mediterranean  Sea;  on 
the  west  by  the  .(Egean  sea ;  and  on  the  north  by  Ionia 
and  the  river  Meander,  which  separated  it  from  Lydea. 
Surrounded  by  the  sea  on  fsvo  sides,  its  inhabitants  were 
drawn  to  maritime  affairs  more  than  to  agriculture ;  and 
hence  its  valleys,  though  numerous  and  well  sheltered, 
were  not  so  fruitful  as  the  hand  of  industry  might  have 
rendered  them  ;  but  its  mountains  were  covered  ■with 
flocks,  the  wocl  of  which,  from  its  superior  quality, 
formed  an  article  of  commerce  with  the  neighbouring 
states.  The  principal  cities  of  this  district,  on  the 
south,  were  Calinda,  Camiims,  Physicus ;  on  the  west, 
Cnidus,  Ccramus;  Halicarnassus,  Myndus,  Miletu'; ; 
and  in  the  interior,  Antiochia,  Laodicea,  Trapazopolis, 
Aphrodisias,  Apollonia,  Alabanda,  Stratonicc,  Tendeba, 
Pedisa,  and  Alinda. 

Nothing  is  more  difiicult  than  to  trace  the  name  and 
the  inhabitants  of  an  ancient  dynasty  to  their  source, 
luid  in  the  present  case  wc  are  involved  in  the  deepest 
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obscurit)-.  Whether  the  Carians,  as  they  assert,  were 
aborigines,  or,  according  to  the  assertion  of  others, 
Pelasgians  or  Cretans,  is  unknown  ;  but  the  country 
rises  on  the  page  of  history  at  a  very  early  period  under 
the  name  of  Phoznicia, — a  name  originating  in  the  do- 
minion which  the  Phoenicians  exercised  over  it.  Car, 
wlio  has  descended  to  us  as  the  brother  of  Lydus  and 
iXIvsus,  two  princes  who  gave  names  to  Lydia  and  Mysia, 
accompanied  by  a  band  of  his  countrymen,  emigrated 
from  IVIaconia,  the  ancient  name  of  Lydia,  over  which 
his  father  reigned  ;  and  scttlmg  in  this  region,  called  it 
Caria,  a  name  derived  from  his  own.  This  account, 
given  us  by  Herodotus,  receives  some  confirmation  from 
a  temple  built  at  IMylascs,  dedicated  to  Jupiter  the 
Carian,  and  in  which,  from  the  most  remote  antiquity,  the 
Carians,  the  Lydians,  and  the  Mysians,  assembled  to- 
gether, as  if  descended  from  the  same  source,  to  wor- 
ship their  common  god.  Governed  by  the  wisdom  and 
defended  by  the  bravery  of  Car  and  his  descendants,  the 
inhabitants  of  this  country  rose  to  power  and  to  emi- 
nence, wrested  the  island  of  Rhodes  from  the  Phoenicians ; 
and,  emboldened  by  this  first  success,  embarked  their 
daring  veterans,  and  subjugated  the  other  islands  of  the 
neighbouring  seas.  To  reconcile  the  contradictory  ac- 
coimts  which  Thucydides  and  Herodotus  give  of  their 
liistory  after  this  period,  we  must  suppose,  with  the  for- 
mer, that  Minos  II.  forced  them,  at  first,  to  abandon 
these  islands  ;  and,  with  the  latter,  that  he  afterwards 
allowed  them  to  return  to  their  possessions,  upon  receiv- 
ing from  them  a  number  of  ships  to  increase  his  navy. 
But  when  Greece  advanced  in  power  and  enterprise,  she 
landed  various  bands  of  bold  adventurers  on  the  coasts  of 
Caria,  and  drove  the  inhabitants  to  the  mountains  and 
barren  parts  of  the  country.  The  hardships  and  dangers, 
liowevcr,  to  which  the  natives  were  thus  accustomed, 
gradually  formed  them  for  the  most  daring  exploits  ; 
and  incited  them,  not  only  to  recover  the  territory  which 
they  had  lost,  but  likewise  to  push  their  conquests  and 
their  commerce  by  sea.  It  was  about  this  period,  that, 
having  acquired  by  their  skill  and  courage  high  military 
renown,  they  began  as  mercenaries  to  assist  the  neigh- 
bouring nations  that  were  engaged  in  war,  and  their  as- 
sistance was  ardently  sought  and  liberally  rewarded. 
When,  therefore,  eleven  of  the  twelve  kings,  who  had 
divided  Egypt  among  themselves,  joined  to  expel  Psam- 
metichus  from  his  division,  that  wise  and  magnanimous 
prince  engaged  the  Carians  with  some  other  mercena- 
ries to  espouse  his  cause  ;  and  it  was  chiefly  by  their 
means  that  on  the  field  he  extinguished  the  hopes  of  his 
rivals,  and  united  under  his  auliiority  the  kingdom  of 
Egypt.  About  this  period  the  independence  of  the 
Carians  was  threatened  by  Alyattcs  king  of  Lydia,  who 
invaded  their  territories  with  a  mighty  army  ;  but  their 
address  or  bravery  cither  averted  or  braved  his  superior 
power  during  his  whole  reign.  The  ha))pier  destiny  of 
Croesus,  however,  accomplished  what  his  father  attempt- 
ed ;  and,  in  his  victorious  career,  he  rendered  Caria  de- 
pendent upon  his  throne,  though  it  appears  still  to  have 
been  governed  by  its  own  kings. 

The  friendshij)  which  the  Carians  had  formed  with 
the  I',gyplians  in  the  days  of  Psammeticlius  continued 
during  the  three  successive  reigns  ;  and  when  Aprics,  the 
last  of  his  race  who  wielded  the  sceptre,  endeavoured  to 
subdue  his  subjects,  who,  under  the  command  of  Amasis, 
opposed  his  tyranny,  the  Carians  defended  the  authority 
and  shared  in  the  disgrace  of  that  monarch  on  the  plains 
»/  Memphis,     'i'hey  afterwards  entered  into  an  aMiancc 


with  the  usurper,  which  Was  confirmed  with  Psammeni- 
tus  his  son  ;  and  the  bravest  of  his  forces  fell  on  the  field 
of  battle  when  that  monarch  yielded  to  the  superior  for- 
tune of  Cambyscs  and  his  Persians.  The  remainder  of 
their  troops  returned  to  their  own  country,  which  was 
now  almost  reduced  to  a  province  of  Lydia  ;  but  the  ven- 
geance of  the  Persians  still  pursued  tliem,  till,  in  the 
wreck  of  the  neighbouring  kingdoms,  they  swelled  the 
triumph  of  Cyrus.  Btit  though  subject  to  Persia,  they 
were  still  governed  by  native  pruices  ;  and  when  Xerxes 
formed  the  inglorious  design  of  extinguishing  the  liberty 
of  Greece,  Artemisia  I.  who  then  ruled  in  Caria,  aug- 
mented his  fleet  by  joinmg  him  with  her  own,  which  she 
commanded  in  person.  When  that  monarch  held  a 
coimcil  of  war  to  decide  on  the  propriety  of  engaging  the 
enemy's  fleet  at  the  Streights  of  Salamis,  this  princess 
was  the  only  person  who  had  the  wisdom  and  the  courage 
to  oppose  the  king,  who  was  bent  on  the  engagement : 
but  when  the  attack  was  made,  and  the  destruction  of  his 
fleet  blasted  the  hopes  of  Xerxes,  the  same  spirit  which 
induced  her  to  dissuade  hini  from  the  dangerous  enter- 
prise, induced  her  also  to  maintain  the  combat  with  the 
most  determined  bravery.  Her  squadron  was  the  last 
which  retired  from  the  conflict,  and  the  reward  of  10,000 
drahmas  which  tlic  Atheniansofiered  to  the  person  who 
should  take  her  captive,  as  well  as  the  declaration  of 
Xerxes,  that  the  men  fled  like  women,  and  the  women 
fought  like  men,  consecrated  her  fame  to  future  ages. 

In  this  state  of  degradation,  Caria  groaned  till  about 
444  years  B.  C,  whenLydamis,  either  by  the  friendship 
or  the  permission  of  Persia,  ascended  the  throne.  The 
page  of  history  has  preserved  little  more  than  his  name, 
and  the  names  of  several  of  his  successors,  from  oblivion ; 
and  after  a  long  and  an  inglorious  interval,  we  find  the 
sceptre  in  the  hand  of  Mausolus.  This  prince,  who 
changed  the  seat  of  government  from  Myiases  to  Hali- 
carnassus,  not  only  united  and  strengthened  his  native 
dominions,  but  took  the  advantage  of  the  death  of  Artax- 
erxes  to  shake  off  the  Persian  yoke,  and  establish  the  in- 
dependence of  his  country.  He  then  gained  signal  ad- 
vantages over  the  lonians,  Lydians,  and  Lycians,  and 
assisted  the  inhabitants  of  Cos  and  Rhodes  to  break  the 
fetters  of  Athenian  slavery.  But  the  glory  of  delivering 
them  from  a  foreign  yoke  was  for  ever  obscured,  when, 
by  corrupting  their  nobles  he  subjected  them  to  his  own ; 
but  at  his  death,  they  not  only  asserted  their  indepen- 
dence, but  carried  their  arms  into  Caria.  Artemisia  II. 
the  widow  and  sister  of  the  late  king,  who  had  assumed 
the  government,  commanded  the  inhabitants  of  Halicar- 
nassus  to  receive  the  Rhodians  with  the  greatest  demon- 
strations of  friendship,  in  order  to  cut  them  ofi"  by  strata- 
gem ;  and  when  they  were  allured  from  their  ships  into 
the  city,  before  ever  they  were  aware,  they  were  sur- 
rotmded  and  slain.  Artemisia  having  seized,  by  surprise, 
their  fleet,  set  sail  for  Rhodes,  entered  the  port  amid  the 
gratulations  of  the  inisuspecting  m\dtilude,  look  posses- 
sion of  the  capital,  and  slew  all  who  had  promoted  the 
expedition  into  Caria.  The  Rhodians  applied  to  the 
Atlienians  for  assistance  ;  and  the  Athenians,  fired  by  the 
clo(|uence  of  Demosthenes,  eirablcd  them  to  expel  their 
oppressors. 

At  the  death  of  Artemisia,  which  happened  soon  after, 
her  brotlier  Idricus  ascended  the  throne,  acknowledged 
his  dependence  on  Persia,  and,  in  obedience  to  Ochus, 
filled  out  a  powerful  fleet,  which,  under  the  command  of 
Phoccan,  made  a  descent  upon  the  isle  of  Cyprus  to 
subject  it  to  the  Persians,  from  whom  it  had  revolted. 
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llui,  lli()iic;li  llic  h\c\!;c  ol"  Saliiniis  was  bupjun,  notliinp; 
was  piifoinud  U>  arrest  iiiir  aUciitiori.  At  llic  tU-alli  of 
Idriciis,  Adda,  his  widow  and  sister,  who  had  (gained  the 
aH'cctions  of  (he  Cariaiis,  sci/.ed  the  j^ovfniimiil,  hut  was 
soon  (Uivcn  from  licr  caiiilal  hy  I'cxoiloriis,  wlioin  Darius 
had  made  viceroy  over  tlial  kingdom.  'J"<)  Pexotlonis, 
Orontabatus  succeeded  ;  and  Adda  was  forced  to  shiil 
herself  ii|)  in  the  city  of  Alinda,  which  she  fortified,  and 
held  in  defiance  of  her  enemies.  IJut  when  Alexander 
marc  hed  to  subvert  the  throne  of  Persia,  he  was  welcom- 
ctl  and  assisted  by  Adda ;  and  w  iicn  that  prince  had 
levelled  with  the  groiuid  the  walls  of  Ilalicarnassus, 
which  alone  dared  to  check  his  victorious^arcer,  he  cs- 
tal)lishe<l  her  authority  over  all  Caria.  iTc^  rei|^n  was, 
however,  short  ;  and  in  her  was  cxlini^uislied  the  royal 
race,  and  the  iiulepcnilence  of  her  uomitry.  At  the  death 
of  Alexander,  Caria  composed  a  small  part  of  the  terri- 
tories that  owned  the  authority  of  C'assander  ;  it  has  since 
shared  in  the  revolutions  wiiich  have  ai;italed  Asia  Minor, 
without  the  hope  of  vindicating  its  freedom  ;  and  there 
is  no  probability  that  it  will  ever  again  claim  the  honours 
of  an  independent  slate,     (j.  n.) 

CAKIlilJKli  Islands,  is  the  name  given  to  a  semicir- 
cular range  of  islands  lying  between  Anguilla  and  Toba- 
go, between  the  parallels  of  1  1°  and  ly°  of  north  latitude, 
and  including  both  these  islands.  The  principal  islands, 
beginning  from  the  north,  are  Anguilla,  St  Martin's,  St 
Bartholomew,  Barbuda,  Saba,  St  Kustachia,  St  Christo- 
pher's, Antigua,  Montscrrat,  Guadaloupe,  Dominica, 
Martinique,  St  Lucia,  Barbadoes,  St  V'incent,  Grenada, 
and  Tobago.  A  full  account  of  these  islands  will  be 
foimd  in  this  work  u]idcr  their  respective  names,  (o) 

CARICA,  a  genus  of  plants  of  the  class  DiQ;cia,  and 
order  Decandria.     See  Bon  any,  p.  331. 

C.MULLONS,  or  Baiulons,  in  music,  is  the  name 
of  small  instruments  furnished  with  bells,  piopcrly  timed, 
that  are  acted  on  by  finger  keys,  like  tliose  of  the  piano- 
forte, and  used  for  accompanying  certain  songs,  w  here 
the  ringing  of  church  bells  arc  to  be  imitated,  and  where 
dampers  are  not  used,  for  preventing  the  continuance  of 
the  sound.  In  Holland  and  some  parts  of  the  Nether- 
lands, the  steeples  of  the  churches  arc  fvn-nishcd  with  a 
large  series  of  bells,  tuned  accurately  to  the  tones  and 
half-tones  of  the  scale,  and  with  strong  wires  that  are 
connected  at  one  end  w  ith  hammers  that  strike  the  bells, 
and  at  the  others  with  keys,  and  pedals  for  the  lower  notes 
of  the  scale,  on  which  persons  called  Carilloneurs  perform 
music  in  parts,  by  striking  the  keys  rather  forcibly  with 
their  hands  and  feet,     (f) 

CARINI,  a  town  of  Sicily,  situated  in  the  fertile  valley 
of  Muzora,  and  from  some  ruins  supposed  to  be  built  on 
the  site  of  the  ancient  Hyccara.  The  town,  which  is 
neatly  built,  is  encircled  by  high  rocks,  and  the  adjacent 
country  is  highly  cidtivalcd,  and  produces  grain  of  all 
kinds,  olives,  fruits,  and  manna.  Swinburne  makes  the 
poijvilation  40U0,  and  Dtnon  7000.  See  Swinburne's 
TraviU,  vol.  iii.     (o) 

CARINTIIIA,  a  duchy  of  Germany,  in  the  circle 
of  Austria ;  boimded  towaicis  the  east  by  Styria,  towards 
the  north  by  the  same  duchy  and  the  archbishopric  of 
Salzburg,  to  the  west  bv  Tyrol,  and  to  the  south  by  the 
Venetian  territories  and  by  Carniola.  It  is  situated  1)6- 
tween  46°  ii/and  47°  (/  N.  Lat.,  and  between  li°  32'  and 
14°  50'  E.  Long.  Its  greatest  length,  from  east  to  west, 
is  about  118  miles,  and  its  greatest  l)re:;dth  about  50. 
The   aspect  of  tliis  coiuilry  is  in  general   woody  and 


mountainous.  The  Noric  Alps  pass  through  this  ])ro- 
vince,  whose  tops  of  gianite,  rounded  into inmu-nse don ws, 
are  covered  with  jjci-pi  lual  snow  and  ice.  St  Ulrich,  St 
Helena,  St  Veit,  St  Lauience,  the  mountains  of  Lobel, 
which  separate  Carinthia  fronj  Carniola,  and  those 
mountains  which  lii:  in  the  tlireclion  of  Tyrol, arc  named 
as  some  of  the  loftiest  mountains  that  occur  iji  this  fpiar- 
ter.  So  much  of  the  whole  extent  of  the  du' hy  isorcu- 
])ied  by  such  elevated  grounds,  that  (hough  the  vallies 
which  run  between  them  are  abundantly  feilile,  the  j)ro- 
duce,  upon  the  whole,  is  not  ordinarily  cfjual  to  the  con- 
sutTiption.  In  compensation,  however,  for  this  defect, 
the  means  of  a  lucrative  commerce  are  fountl  in  the  pro- 
ductions with  whi<;h  this  province  more  aboimds,  and 
which  arc  more  of  a  nature  to  be  expected  in  a  coun- 
try so  situated  and  distinguished  by  such  characteristic 
features. 

Carinthia  abotmds  in  valuable  mineral  productions. 
Its  mountains  yield  very  good  iron.  The  principal  mines 
of  this  description  are  at  Huttenberg,  Mosnir,  Loclling, 
Waldenstcin,  Sainte  Gertrude,  and  St  Leonard.  It  has 
also  copper  mines  at  Fragant  and  at  Lambcrtibcrg.  Ca- 
rinthia has  been  much  noted  for  its  lead,  of  which  the 
princijial  mines  are  at  \'illacli,  at  Siharzenbac,  and  at 
I^iebel.  It  has  silver  mines  at  Steinfeld  and  at  .Meiseld- 
ing,  and  one  of  gold  at  Gi-oskischheim.  Of  its  iron  mines, 
those  near  I-"riesach,  on  the  north,  and  in  the  tract  among 
the  springs  of  the  Lyser,  are  particularly  famous.  The 
iron  of  Friesaeh  is  perfectly  equal  in  quality  to  that  of 
Styria,  which  has  gained  such  high  reputation,  and  which 
we  know  to  have  been  very  long  in  possession  of  it,  as 
we  find  it  greatly  extolled  by  Fliny  and  others  of  the  an- 
cients, and  learn,  that  it  was  commonly  used  by  the  Ro- 
mans in  the  manufacture  of  their  swords.  The  lead  of 
Carinthia  is  excellent,  and  it  is  an  article  of  great  con- 
seqvience  for  this  country.  In  that  department,  the  mines 
of  Villach  are  particularly  remarkable,  both  for  the 
abundance  and  the  superior  quality  of  their  produce. 
The  lead  obtained  here  is  commonly  known  in  Europe 
by  the  name  of  the  yellow  lead  of  Villach.  This  sub- 
stance occurs  also  in  some  of  the  contiguous  disti  icts,  but 
is  not  equal  in  goodness.  Lead  mines  have  been  wrought 
in  Carinthia  from  a  very  remote  era  :  that  near  Bkiberg 
has  been  wrought  for  1 100  years.  The  produce  of  this 
duchy,  in  the  most  considerable  of  its  metals,  has  been 
thus  stated:  Of  iron  it  is  said  to  yield  annually  to  the 
amount  of  165,000  quintals,  of  coppery36  c|uintals,  and 
of  lead  37,000  quintals,  valued  at  330,000  florins.  The 
other  itiineral  productions  of  most  consequence  in  Carin- 
thia, arc  Calamine,  bismuth,  beautiful  blue  granite, 
marble  and  alabaster,  nitre,  and  bolar  earth.  Of  calamine 
there  are  found  here  several  sorts,  in  all  to  the  amount  of 
3400  quintals  annually.  In  some  places  there  occ\ir  like- 
wise alum,  vitriol,  cobalt,  sulphur,  and  other  minci-als 
of  inferior  importance. 

The  principal  vegetable  produce  of  Carinthia  consists 
in  its  woods,  pastures,  and  a  few  cultivated  crops.  Tur- 
pentine, the  produce  of  the  pine  tribe,  is  procured  from 
this  quarter  in  abundance,  as  also  birch  juice.  The 
vallies  and  lower  parts  of  the  hills  funiish  excellent 
pasture,  which  is  furtlier  improved  in  the  spots  tliat  ad- 
mit of  such  melioration,  by  the  culture  of  luccnic  and 
of  clover.  The  crops  w  hich  in  all  countries  in  this  quar- 
ter of  the  globe  chiefly  cortribute  to  the  subsistence  of 
mankind,  viz.  wheat,  rye,  outs,  and  barley,  arc  in  greater 
or  less  quantity  raised  here,  as  well  as  genei-aliy  in  cveiy 
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district  of  the  empire.  The  produce  of  wine  is  scanty,* 
and  the  wine  itself  is  of  an  inferior  quulity  ;  hut  a  whole- 
some beverage  is  found  in  the  beers,  or  ales  of  two  sorts, 
which  are  commonly  brewed  in  the  country.  A  great 
deal  of  cider  is  made  here,  which  implies  an  abundance 
of  the  fruit  from  which  that  liquor  is  prepared.  Besides 
apples,  various  otlier  sorts  of  fruit  trees  are  cultivated 
in  this  province,  and  to  a  considerable  extent.  A  little 
flax  is  raised  also,  chiefly  in  the  environs  of  Saxenburg; 
and,  among  the  numerous  medicinal  and  aromatic  plants 
that  cover  the  sides  of  the  Noric  Alps,  there  is  one  that 
is  called  in  German  Speik,  (^Spica  Celtica,)  which  is 
much  esteemed  by  the  Turks  and  other  Eastern  people 
as  a  perfume  ;  and  which,  therefore,  being  collected  and 
dried,  forms  a  considerable  article  of  commerce  with  the 
Levant. 

The  pasture  grounds  of  Carinthia  maintain  great  herds 
of  cattle.  The  numbers  of  horned  animals  of  different 
descriptions  found  in  it  in  1780,  have  been  estimated  at 
47,836.  The  north-western  parts  of  the  duchy  have  been 
chiefly  noted  for  this  sort  of  stock.  The  common  breed 
generally  throughout  the  province  is  good  and  strong, 
though  not  of  the  largest  size.  Dairies  are  usual  here  of 
a  similar  description  with  those  of  Switzerland.  The 
number  of  horses  in  the  country,  at  the  period  alluded  to, 
was  stated  at  21,490.  Sheep  are  not  numerous,  nor  does 
the  pasture  in  this  quarter  seem,  in  general,  to  be  well 
adapted  to  the  maintenance  of  that  species  of  stock. 
Swine  are  raised  in  considerable  numbers  in  the  eastern 
parts  of  Carinthia  ;  and  in  the  forests  there  are  found 
wild  goats,  as  also  bears,  red,  brown,  and  white. 

The  climate  of  Carinthia  is  such,  as  does  not  prevent 
the  vines  and  corn  of  Turkey,  though  natives  of  a  region 
so  much  more  southerly,  from  arriving  at  perfect  matu- 
rity. The  air  is  somewhat  cold,  but  it  is  pure,  tolerably 
equal,  and  v^fholesome.  The  prevailing  winds  are  the 
west  and  the  north-west.  The  range  of  the  thermometer 
in  the  vallies  and  low-lying  grounds  is  from  35°  to  40°. 
This  extent  of  variation  is  not  considered  to  be  so  dan- 
gerous to  health  as  the  occasional  stagnations  of  the  air 
amongst  the  hills.  The  winter  season  lasts  here  for  the 
space  of  three,  sometimes  four  months.  The  spring  is 
mild  and  kindly,  rarely  very  wet.  The  summer  is  pretty 
warm,  but  attended  with  much  stormy  weather.  The 
most  agreeable  season  is  the  autumn,  reckoning  from  its 
commencement  till  the  end  of  the  vintage.  The  harvest 
is  usually  begun,  perhaps  even  far  advanced,  by  the 
middle  of  July. 

The  duchy  of  Carinthia  abounds  in  lakes,  brooks,  and 
rivers.  The  largest  of  its  lakes,  known  by  the  name  of 
Wordtsee,  is  eiglit  miles  long.  lis  principal  river  is  the 
Drave,  which  issuing  out  of  llie  Tyrol,  traverses  the 
whole  of  tliis  province  in  a  direction  from  west  to  east. 
Besides  it,  there  are  the  Gail,  the  Moll,  the  Lyser,  the 
filan,  the  Gurk,  and  the  Levant.  Both  the  rivers  and 
the  lakes  generally  abound  witli  fisii. 

Carintiiia  is  divided  into  the  Lower  and  the  Upper 
Carinthias.  In  the  former  division,  the  principal  towns 
arcKlagcnfurth,  St  Vcit,  I'riesach,  Volkcn,  StAndifec, 
Wolfsberg,  and  Gurk.  Those  of  Upper  Carinthia  are 
Villach  and  Gmund.  The  states  are  constituted  here  as 
in  Austria,  their  assemblies  being  held  at  Klagenfurlh, 
which  is  considered  as  the  capital  of  the  wliole  province. 
This  is  the  seat  also  of  the  ordhiary  administration  for 
one  part  of  the  duchy;  that  for  the  other  is  at  Villach. 


The  military  establishment  of  Carinthia  is  under  a  gO' 
vernor  or  land-captain.  A  regiment  of  foot  is  usually 
quartered  here  ;  and  to  the  military  state  of  the  house  of 
Austria  it  has  been  accustomed  to  contribute  annually  to 
the  amount  of  637,695  florins. 

Christianity  was  introduced  into  this  duchy  in  the  7th 
century.  The  system  of  religious  belief,  and  practice 
generally  acknowledged  over  the  whole  of  it,  is  that  of 
the  Roman  Catholic  Church,  which  i^roperly,  indeed,  is 
the  oidy  one  that  is  tolerated,  though  there  are  also  found 
in  the  country  many  Protestants  and  adherents  to  the 
Lutheran  doctrines.  There  are  here  two  bishoprics,  nine 
chapters,  andjjineteen  convents.  The  bishops  are  those 
of  Gurk  ai^Lavant,  who  are  subject  to  the  archbishop 
of  Salzburg  ;  in  which  dignitary,  as  well  as  in  the  bishop 
of  Bamlierg,  there  is  also  vested  a  considerable  portion 
of  the  territory  of  this  country. 

In  regard  to  the  spirit  of  industry,  and  of  manufactur- 
ing and  commercial  enterprize,  the  people  of  Carinthia, 
compared  with  the  inhabitants  of  the  other  provinces  of 
the  empire,  hold  a  sort  of  middle  state,  having  their 
minds  less  directed  towards  such  objects  than  the  inhabi- 
tants of  Bohemia,  Moravia,  and  Austrian  Silesia ;  but 
in  a  proportional  degree  more  so  than  those  of  Hungary, 
the  two  Gallicias,  Transylvania,  and  Istria.  As  to  the 
matters  which  in  this  department  have  principally  excited 
their  attention,  this,  of  course,  fell  to  be  regulated  in  a 
great  measure  by  the  nature  of  their  produce.  The  mines 
are  the  great  source  of  the  riches  of  Carinthia  ;  and  its 
principal  manufactures,  accordingly,  are  those  of  steel 
and  iron.  In  1789,  Carinthia  is  reckoned  to  have  had 
149  wire-drawing  mills,  82  forges  for  nails,  and  267 
ordinary  forges.  Here  the  renowned  steel  denominated 
Brescia  is  made.  The  manufacture  of  arms  at  Fertlach 
occupies  500  persons.  There  is  also  at  Friesach,  in  this 
district,  a  great  manufactory  of  silver  lace.  From  the 
lead  that  is  furnished  here  in  such  quantity  and  perfec- 
tion, a  great  deal  of  ceruse  is  prepared.  Goats'  and 
chamois  skins  are  also  a  considerable  object  of  attention, 
and  the  workmen  in  tliose  branches  arc  in  high  reputa- 
tion. One  of  the  principal  branches  of  the  commerce 
of  Carinthia,  is  that  which  consists  in  the  transport  of 
those  vast  numbers  of  cattle  that  are  sent  from  that  coun- 
try into  the  states  of  Venice.  It  exports,  at  the  same 
tinic,  various  other  articles,  either  in  the  form  of  raw 
produce,  or  of  manufactured  goods.  These  are  chiefly 
its  iron,  steel,  lead,  copper,  calamine,  flax,  linen,  hides 
of  animals,  horses,  grain,  and  cloths.  Its  imports  are 
wines,  spirituous  liquors,  sugar,  cotton,  coffee,  drugs, 
corn,  cloths,  and  salt.  This  country  is  stated  to  sell,  in 
common  years,  to  the  amount  of  1,470,373  florins,  audit 
buys  to  the  amount  of  895,172  florins  ;  thus  obtaining  a 
balance  in  its  favour  to  the  amount  of  575,201  florins.  In 
a  more  general  view,  the  whole  extent  of  the  income  of 
the  ducliy  has  been  considered  to  amount  to  2,550,897 
florins;  its  annual  expenditure  to  2,342,564  florins;  thus 
leaving  to  it  disjiosable  funds  to  the  amount  of  208,333 
florins.  Of  the  whole  aggregate  of  the  returns  which 
this  duchy  obtains  annually  from  articles  exported,  more 
than  a  half  is  commonly  derived  from  the  produce  of  its 
mines.  The  trade  of  the  duchy,  in  general,  is  maintain- 
ed and  regulated  by  its  chamber  of  commerce. 

The  amount  of  the  sums  which  the  province  of  Ca- 
rinthia lias  contributed  to  the  general  funds  of  the  state, 
has  for   several  distinct   years  been  reckoned   to   stand 


•  The  quanlily  of  wine  produced  annually  in  Carinthia  is  estimated  at  100,000  cimcrs, 
inches. 


Tlie  eimcr  is  a  measure   of  2852  cubic 
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thus:  lluschinp;  estimates  tlic  contrilmtion  for  1770,  at 
:j,386,884  iloriiis.  Sclilaezcr  slutcs  its  contribulioii  for 
Uic  year  17B0,  to  liavi;  been  l,25U,OUO  lloriiis.  In  ia<)3, 
accorcliun;  to  tlic  niunual  of  Fraiicfort,  Carinlliia  eontri- 
buledlo  the  general  funds  of  llic  state  J,3U0,000  florins  ; 
or,  acconliii;;  l<>  ()(  kliarl,  3,600,000.  Tlie  annual  reluin 
ft'oin  tills  province  totliu  Monlanisliciini,  or  tlial  paili(,u- 
lar  revenue  wliicli  the  ein])eror  derives  from  all  the  mines 
lu  his  dominions,  is  ■18,531  florins. 

With  respect  to  the  situation  of  its  towns,  the  appear- 
ance of  its  l)uildin(;s,  or  olner  circumstances  chiefly  of  a 
local  nature,  Carinthia  offers  little  to  attract  ])arlicular 
attention.  Klaj^enfurth,  ihouy^h  it  cannot  be  called  hand- 
some, is  yet  a  large  and  pleasinj^  town,  and  contains 
several  considerable  edifices,  as  well  as  spacious  squares. 
This  is  the  residence  of  the  princes  of  I'orzia  and  Ilo- 
scnberjj;,  and  a  j^rcat  inimber  of  counts  ami  inferior  no- 
bility. The  streets  are  spacious,  intersecting  each  other 
at  right  angles  ;  and  the  public  monuments,  statues,  and 
fountains,  which  arc  generally  of  large  dimensions, 
thout',h  lliey  convey  no  very  favourable  idea  of  the  state 
of  the  arts  in  the  country,  yet  serve  to  give  to  the  place 
an  appearance  of  dignity  and  importance.  The  city  is 
surrounded  by  walls  and  a  ditch,  but  these  arc  not  in  any 
respect  of  such  a  nature  as  to  constitute  it  a  place  of 
strength.  St  Veil  is  a  pretty  town,  with  handsome  houses, 
and  a  spacious  market-place.  There  is  here  a  fine  foun- 
tain, the  water  of  whicii  falls  into  a  basin  of  good  form, 
hewn  out  of  a  single  block  of  wliilc  marble,  and  which, 
according  to  Busching,  is  five  fathoms  in  circumference. 
This  is  said  to  be  a  Roman  antiquity.  About  half-way 
between  these  towns  is  a  swampy  tract,  called  the  Saaler- 
moss,  which  iias  been  considered  by  some  to  be  the  site 
of  the  ancient  Tiburnia.  Busching  says,  that  on  this 
plain  there  arc  still  to  be  seen  the  ruins  of  an  ancient 
town;  but  Kutlner,  when  travelling  hi  that  (luarter, 
could  not,  it  seems,  discover  the  traces  of  any  such 
ruins,  nor  even  learn  by  tradition  any  thing  of  their  ex- 
istence. 

Wens  are  a  prevalent  disorder  in  Carinthia,  as  well  as 
in  the  adjoining  province  of  Styria.  When  these  have 
attained  a  certain  size,  they  may  generally  be  considered 
as  indicative  of  a  state  of  idiotcy.  Hence  it  is,  that  cre- 
tins, or  idiots,  arc  not  uncommon  in  those  parts.  Tiiere 
are  iliflcrent  gradations  of  them,  but  seldom  any  occur 
in  such  a  state  of  mere  vegctancy  as  those  that  are  met 
with  hi  the  Valais  in  Switzerland.  Various  causes  have 
been  assigned  for  this  melancholy  phenomenon.  Two 
of  these  niav  be  mentioned.  Tiiey  have  been  attributed 
by  some  writers  to  confined  air,  others  have  considered 
them  to  be  the  consequence  of  the  badness  or  the  scarcity 
©f  water. 

The  history  of  Carinthia  comprises  few  topics  of 
great  interest.  This  province  was  formerly  a  part  of 
Carnia  and  Noricuni,  and  it  derives  its  name  from  the 
ancient  inliabitants  of  those  regions,  the  Carni,  to  wit, 
who  were  a  colony  of  the  Celtes,  and  were  called  in  later 
times  Carantini  and  Carinthi.  The  present  population 
of  the  country  is  descended  partly  from  the  ancient  Ger- 
mans, and  parllv  from  tlie  Wends.  This  duchy  at  one 
time  formed  a  part  of  Bavaria.  In  1^82,  the  Kniperor 
Rodolph  I.  conferred  it  as  a  fief  on  the  Count  of  Tyrol. 
He  having  entered  into  a  compromise  with  Albrecht  of 
Austria,  in  respect  of  which  it  was,  on  the  extinction  of 
his  male  issue,  to  descend  to  the  heirs  of  Albrecht;  it 
was,  accordingly,  in  1335,  put  in  possession  of  the  Aus- 
trian Duke  Otto.  At  the  time  of  the  divi«>ion  of  the 
Vol.  V.    Part  I. 


Austrian  states,  in  1395,  this  duchy,  with  some  others, 
devolved  upon  ih',  Styrian  line,  and  was  held  by  the  Sly- 
rian  branch  of  that  line.  Undei-  .Maximilian  I.  it  formed 
one  pari  of  the  monarchy.  It  has  since  continued  to 
belong  to  the  Austrian  family,  and  of  course  is  at  present 
vested  in  the  eiiiperor  as  head  of  that  house.  This 
duchy  was  in  1797  over-run  by  the  l-'rcnch,  under  Bona- 
parte. 

'I'hc  following  interesting  particulars  arc  extracted 
from  the  latest  statistical  account  of  the  Austrian  mo- 
narchy. 

The  po])Mlalion,  in  1801,  of  the  circle  of  Klagcnfurth, 
176,762;  of  Villach,  117,815;  and  of  the  whole  duchy, 
300,000.  Number  of  marriages,  2912;  of  births,  8260  ; 
and  of  deaths,  7288. 
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11 
5 

2,301 
51,313 

60« 

505 

606 

4,998 

27,933 

31,399 

44,502 

139,028 

146,505 

48,266 

16 

15,355 

19 

250,000 

50,000 


Sec  Pcuchet's  Dictionnaire  Universel  de  la  Geogm- 
Jihie  Covi?nerfarilf  ;  Tableau  StatUtiquf  de  la  Monarchic 
.^utrichienne.,  par  Raymond  &  Roth  ;  ^nn.  des  Voyages 
de  la  Gcogr.  el  de  I'Hiil.  /lublieea  par  M.  Maltc  Brun; 
and  Kultner's  Travels,     (k) 

CARISSA,  a  genus  of  plants  of  the  class  Pcntandria, 
and  order  Monogynia.     See  Botany,  p.  137. 

CARLINA,  a  genus  of  plants  of  the  class  S)Tige- 
ncsia,  and  order  Polygamia  jEqualis.  See  Botamv, 
p.  286. 

CARLISLE,  a  city  of  great  antiquity,  in  the  north 
of  England,  and  the  capital  of  the  county  of  Cumberland, 
is  delightfully  situated  in  a  fertile  vale,  on  the  south  side 
of  the  river  Eden,  w  liieh  falls  into  the  Solway  Fiith,  five 
miles  below;  having  the  Pettrell  on  the  east,  and  Cal- 
dcw  on  the  west,  both  of  whicli  empty  themselves  into 
this  river,  the  former  about  a  mile  above  the  city,  and 
the  latter  about  half  a  mile  below  it.  It  was  till  very 
lately  surrounded  by  ancient  walls,  most  part  of  which 
have  been  removed,  in  order  to  afford  materials  for  the 
construction  of  the  new  court-houses,  and  to  enlarge 
the  town.  Various  opinions  have  been  entertained  by 
antiquarians  respecting  the  etymology  of  the  word  Car- 
lisle. It  was  called  by  the  Romans  and  Britons,  Lugu- 
vallium,  and  Luguballium,  or  Lugubaltia.  The  most 
probable  notion  is,  that  it  is  derived  from  the  Celtic, 
Caer,  a  citv;  and  /.ur/,  signifving  the  town  or  citv  of 
Lucl. 

The  history  of  Carlisle,  prior  to  the  time  of  the  R«- 
nians,  is  involved  in  much  obscuritv  ;  nor  have  we  anr 
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well  authenticated  account  of  the  size  or  form  of  the 
place  in  distant  antiquity.  Leland,  an  author  whose  ac- 
curacy and  veracity  can  hardly  be  disputed,  observes, 
« The  hole  site  of  the  towne  is  sore  chaungid.  For 
whereas  the  stretes  were,  and  great  edifices,  now  be 
vacant  and  garden  plottes.  The  cite  of  Cairluel  stond- 
eth  in  the  iforest  of  Ynglewood.  The  cite  ys  yn  com- 
pace  scant  a  myle,  and  ys  walled  with  a  right  fayre  and 
stronge  wal,  ea:  laftide  guadrato  subrufo.  In  diggyng 
to  make  new  buildyngs  yn  the  towne,  often  tymes  hatii 
bene,  and  now  alate  fownd  diverse  foundations  of  the 
old  cite,  as  paivmentes  of  stretes,  so  hold  and  mauldid, 
that  when  yt  was  strongly  touched  yt  went  almost  to 
mowlder."  After  the  departure  of  the  Romans,  it  de- 
clined till  tlie  7th  century,  M'hen  Egfrid,  king  of  North- 
umberland, rebuilt  it,  and  encompassed  it  with  a  strong 
wall  of  stone.  From  the  time  of  this  prince  to  the  ar- 
rival of  the  Danish  invaders,  it  is  supposed  to  have  been 
much  augmented  in  importance  and  power.  When, 
however,  those  barbarous  ravagers  had  possessed  them- 
selves of  the  northern  part  of  this  island,  it  appears  to 
have  undergone  a  destruction  so  complete,  that  it  con- 
tinued a  heap  of  ruins  till  the  tune  of  the  Norman  con- 
quest, when  one  of  William's  subjects  is  said  to  have 
built  some  parts  of  the  city.  But  it  was  not  till  the 
reign  of  King  William  Rufus,  that  the  ecclesiastical 
buildings  were  erected,  and  the  city  fortified.  Henry  I. 
erected  Carlisle  into  a  bishop's  see,  and  appointed  Ade- 
lulph,  his  confessor,  the  first  bishop ;  and  likewise  com- 
pleted the  monastery.  Stephen,  about  the  beginning  of 
his  reign,  gave  this  country  to  David,  king  of  Scotland, 
to  procure  his  aid  against  Henry  \l.  After  the  death  of 
David,  which  happened  not  long  after,  Stephen  took 
Carlisle  from  the  Scots,  and  granted  to  tlie  city  the  first 
charter,  which  was  afterwards  consumed  by  an  acciden- 
tal fire.  In  the  29th  of  Henry  VIII.  Carlisle  was  be- 
sieged by  an  army  of  8000  men,  and  being  repulsed  by 
the  garrison,  were  afterwards  intercepted  by  the  Duke 
of  Norfolk,  who  ordered  the  leaders  with  70  others  to  be 
immediately  executed  on  the  city  walls.  In  1644  this 
city  was  surrendered  to  the  parliament  forces  under 
General  Leslie,  after  a  siege  of  nearly  eight  months. 
In  1745,  Carlisle  was  taken  possession  of  by  the  rebel 
army,  commanded  by  Charles  Edward  Stuart,  and  after- 
wards retaken  by  the  king's  forces,  under  the  Duke  of 
Cumberland.  During  these  unhappy  times,  Carlisle 
was  a  place  of  considerable  military  importance,  and 
kept  up  the  appearance  of  a  formidable  place  ;  sentinels 
were  stationed  at  every  gate,  on  the  walls,  at  the  castle, 
&c.  and  the  gates  were  shut  and  locked  every  night  with 
much  military  parade  ;  and,  as  a  signal  when  to  shut  the 
garrison  gates,  a  gun  was  fired  in  twilight,  when  a  white 
horse  could  not  be  seen  at  the  distance  of  a  mile  from 
the  fortifications. 

So  late  as  the  beginning  of  the  last  century,  the  dwell- 
ings of  the  inhabitants  were  mere  hovels,  constructed 
principally  of  wood,  laths,  and  mud;  the  gabels  fronted 
the  streets,  the  doors  were  generally  in  the  centre,  and 
many  of  the  housci*  had  porches  projecting  two  or  three 
yards  uUo  the  streets.  The  front  door  was  arched  or 
Gothic,  to  correspond  with  the  gabcl,  and  the  diminutive 
windows  were  of  the  same  order.  The  doors  were  of 
oak,  remarkably  strong  and  clumsy,  p\il  together  with 
wooden  pins,  a  part  of  which  projected  a  considerable 
way  from  the  door,  and  sometimes  placed  in  figures  ro- 
mantically irregular.     The  streets  were  badly  paved, 


and  had  ditches  or  kennels  on  each  side,  which  being 
the  reservoirs  of  all  kinds  of  filth,  rendered  the  air  im- 
pure, and  consequently  the  city  very  unwholesome. 
But  as  the  prospect  of  future  warfare  vanished,  ti'ade 
and  manufactures  began  to  increase,  and  an  equal  aug- 
mentation of  wealth,  spirit,  and  taste  for  improvement, 
took  place ;  so  that  Carlisle,  at  the  present  day,  in  the 
openness  of  its  streets,  neatness  and  elegance  of  its 
buildings,'  and  respectability  of  its  inhabitants,  is  ex- 
celled by  few  towns  of  equal  size  in  Great  Britain. 
Carlisle  affords  several  commodious  inns,  and  maintains 
an  intercourse  with  other  parts  of  the  island  by  several 
regular  mail  and  stage  coaches,  waggons,  &c.  There 
is  a  stone  bridge  over  the  Caldew  on  the  west  side, 
leading  into  the  city,  and  two  on  the  north  side  over  the 
river  Eden,  one  of  four  and  the  other  of  eight  arches; 
all  of  which  are  extremely  narrow  and  ill  constructed. 
Parliament  have  very  recently  granted  the  sum  of 
10,000/.  to  the  county,  for  the  purpose  of  building  a 
new  bridge  over  the  Eden;  and  we  understand  that 
the  magistrates  have  ordered  it  to  be  immediately 
begun. 

From  the  market-place,  the  principal  streets,  called 
English-street,  Castle-street,  Scotch-street,  and  Fisher- 
street,  diverge  as  from  a  centre.  At  the  head  of  the 
latter,  is  the  ancient  Guild-hall,  a  mean  edifice,  built  of 
brick,  and  appropriated  to  the  meetings  of  the  eight  free 
trades,  viz.  merchants,  butchers,  tanners,  weavers,  tailors, 
skinners,  smiths,  and  shoe-makers. 

Carlisle  contains  a  few  public  buildings  deserving  of 
particular  notice.  The  Cathedral  church  of  St  Mary's, 
is  a  venerable  structure,  partly  of  Gothic  and  partly  of 
Saxon  architecture ;  where  is  performed  the  parochial 
and  cathedral  service,  and  in  a  part  of  it  the  chancellor 
of  the  diocese  holds  the  consistory  court.  The  choir 
and  aisles  of  this  building  are  of  beautiful  Gothic  archi- 
tecture, with  clustered  columns  ai.d  pointed  arches.  In 
the  aisles,  on  each  side,  are  many  singular  legendary 
paintings,  of  the  history  of  St  Augustine,  St  Cuthbert, 
and  the  Romish  St  Anthony.  In  the  Abbey,  contiguous 
to  the  church,  and  in  which  the  church  properly  stands, 
are  several  ancient  buildings,  the  deanry,  fratcry.  See, 
which  has  been  lately  considerably  improved  by  the 
dean  and  chapter.  St  Cuthberts,  the  other  parish 
church,  is  a  modern  edifice,  plain,  and  without  orna- 
ment. Besides  these  two  churches,  there  is,  in  Car- 
lisle, a  Quaker's  meeting-house,  a  Presbyterian  chapel, 
two  Methodist  chapels,  an  Anabaptist  chapel,  and  a  Ca- 
tholic chapel. 

The  castle  is  situated  on  a  gentle  eminence,  at  the 
north  west  extremity  of  the  city.  The  donjon,  or  great 
tower,  whose  walls  are  12  feet  in  thickness,  constructed 
agreeably  to  the  old  mode  of  defence,  was  formerly 
strengthened  by  a  draw-bridge  over  a  wide  ditch;  there 
is  also  a  half-moon  battery  mounted  with  cannon,  and  a 
large  platform  also  mounted  imder  cover  of  the  outer 
wall.  A  well  of  vast  depth,  within  the  tower,  supplied 
the  garrison  with  water.  In  the  outer  castle  is  a  fine 
grass  i)lot,  a  garden,  a  governor's  house,  and  an  armory 
lately  erected,  capable  of  containing  10,000  stand  of 
arms.  Here  the  dreary  dungeon  is  shewn  the  curious 
visitor,  where  Mary  queen  of  Scots,  whose  beauty,  mis- 
conduct, and  misl'ortvnies,  arc  alike  famous  in  history, 
was  confined,  alter  her  defeat  at  Langside.  During  her 
imprisonment,  the  royal  captive  used  to  walk  in  front  of 
the  castle,   which  yet  retains  the   name  of  the  Lady'a 
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Walk;  and  tradition  says,  that  with  hor  Iiand  she  plaiiK  d 
some  ash  trees,  whose  si)rcailinpf  branches  till  hitely 
sliaded  lliis  consecriited  walk. 

Thai  the  castle  of  C^arlisie  has  been  a  Roman  fortifi- 
cation, there  ciui  hardly  exist  a  doubt ;  but  havinfj  al- 
ways, in  tinii:s  of  rommotion  and  tumult,  been  the  as- 
sailable point,  it  has  underjjonc  so  many  alli  rations  and 
repairs,  that  lliere  is  scarcely  a  fraj^nient  of  the  orif^inal 
buildiii);  to  be  discovered.  'I'he  old  centre  tower,  or 
keep,  ap|)cars,  iVon>  tlie  stile  of  the  architecture,  to  have 
been  constructed  in  the  rci(;nof  I'^d\v;ii(l  I.;  and  at  some 
parts  of  the  basement  of  the  exteinal  buttresses  of  tin- 
north  wall,  where  the  n\()d<-rn  easinji;  of  stone  added  to 
it  in  the  reign  of  Henry  VIII.  is  broken  down  by  the 
decay  of  the  embankment  below,  a  part  of  the  original 
may  easily  be  observed.  The  stones  of  this  wall  being 
difi'erent  from  any  in  the  other  parts  of  the  building, 
and  coriesponding  exactly  with  the  materials  that  com- 
pose the  remains  of  the  great  Roman  wall  which  crossed 
the  northern  counties  of  England,  it  is  not  unreasonable 
to  suppose  the  castle  nearly  of  the  same  date,  and,  con- 
sequently, erected  by  tlie  Roman  emperor  Adrian.  The 
base  of  tiiis  still  extends  to  the  bottom  of  the  hill  on 
which  the  castle  stands,  and  has  been  erected  as  a  bul- 
wark to  defend  and  secure  the  fabric  against  the  Hoods 
of  Eden,  wiiicli  river  appears  to  have  formerly  run  under 
the  castle  walls.  The  various  alterations  and  ad<litions 
that  have  been  made  to  the  castle  at  difTcrent  periods, 
can  easily  be  traced  to  the  reign  of  Elizabeth,  when  it 
underwent  a  thorough  repair;  and  from  thence  to  the 
time  of  Oliver  Cromwell,  v  hen  the  keep  was  converted 
into  a  battery,  and  long  guns,  in  order  more  elTectually 
to  command  the  town,  mounted  on  the  roof. 

In  1 807,  an  act  of  parliament  was  obtained  for  erecting 
court  houses.  Sec.  on  the  site  of  the  citadel  adjoining  the 
English  gate.  The  work  was  immediately  begun,  on  a 
very  extensive  plan,  and  is  now  nearly  completed.  The 
citadel  was  a  very  large  building,  consisting  of  a  strong 
square  lower,  connected  to  two  large  bastions,  and  was 
built  by  order  of  Henry  VIII. 

The  county  goal  is  a  mean  edifice,  built  of  stone,  and 
situated  at  the  head  of  English  Street.  No  furniture  be- 
longs to  the  prison,  but  what  is  found  by  the  unfortunate 
pcrsons.confmcd  there,  who  are  allowed  merely  straw  for 
their  beds.  The  city  prison  is  placed  above  the  Scotch 
gates. 

The  town  hall,  or  Moot  Hall,  and  council  chamber, 
stands  in  the  centre  of  the  city,  where  is  held  the  courts 
of  assize,  the  cjuarter  sessions,  the  mayor's  court;  and 
there  two  members  of  parliament  are  elected  for  the  city. 
The  council  chamber  is  ornamented  with  a  cupola  and 
clock. 

Carlisle  contains  few  charitable  institutions.  A  dis- 
pensary was  first  established  in  1782,  where  the  medical 
gentlemen  are  in  the  hal)it  of  giving  their  advice  and  at- 
tendance gratuilo\isly.  The  apothecary,  whose  duty  is 
to  prepare  and  deliver  the  medicines  prescribed  by  the 
pliysicians,  has  a  salary  of  about  601. /ler  annum.  There 
are  two  workhouses  for  the  maintenance  of  the  indigent 
poor,  a  school  of  industry,  where  thirty  girls  are  taught 
sewing,  writing,  reading.  Sec.  and  two  schools  supported 
by  subscrii)tion,  one  on  Lancaster's  and  the  other  on  Bell's 
plan,  besides  Sunday  schools. 

The  corporation  consists  of  a  recorder,  twelve  alder- 
men, twenty-four  common  councilmen,  and  two  bailift's. 
One  ol  the  aldermen  is  annually  elected  mayor,  and  the 
oUier  annual  placemen  are  chosen  out  of  the  common 


council.  The  subordinate  oOicci*!,  are  tiircc  licrjcantit  at 
mace,  five  beadles,  or  town  scavengers.  The  Serjeants 
act  as  bailifVs  in  |)rocesses  before  the  mayor'h  court ;  and 
to  them  is  connnitted  the  execution  of  summons  and 
writs  of  arrest  for  debt  issued  for  it.  Tiie  Serjeants  an<l 
beadles  wear  the  corporation  livery,  which  is  brown  turn- 
ed uj)  with  red  ;  and  their  places  are  generally  for  life. 
The  ollice  of  tlie  latter  is  to  keep  the  streets  clean,  and 
to  ])ut  into  execution  the  |>unishnienl  awarded  to  offend- 
ers within  the  nrayor's  jurisdiction.  The  liberties  of  the 
corporation  extend  a  few  yards  without  the  site  of  the 
city  walls,  and  are  ascertained  by  what  is  called  the  l-'rcc- 
lidge-stone. 

The  printing  or  stamping  of  cotton  was  first  establish- 
ed in  the  year  1761,  which  was  followed  by  weaving,  anti 
afterwards  spinning  ;  all  of  which  branches  have  been 
carried  on  to  a  very  great  extent.  Carlisle  was  fonTierly 
celebrated  for  its  manufacture  of  fish  hooks  and  whips, 
though  not  much  so  at  present.  There  are  four  public 
breweries,  and  three  iron  and  brass  founderies.  It  also 
possesses  five  floin-ishing  bunks,  two  of  which  issue  notes 
on  their  own  aceoun*.  The  importations  to  Sandfield, 
commonly  called  Port-Carlisle,  consist  principally  of 
iron,  tar,  deals,  slates,  salt,  sugar,  rum,  See.  ;  and  the  cx- 
portations  consist  of  grain,  oak  bark,  flour,  timber,  lead, 
alabaster.  Sec. 

The  air  of  Carlisle  is  particularly  salubrious.  The 
population  of  the  city  and  suljurbs,  accurately  taken  at 
four  different  periods,  was  as  follows  : 

In   1763  there  were  1050  families,  and  4158  inliabitants. 
1780  1605  6299 

1796  2314  8716 

In  the  year  1802,  the  enumeration,  according  to  act  of 
parliament,  was  1420  houses,  and  10,875  inhabitants;  of 
these  5133  were  males,  5742  females.  Owing  chiefly  to 
the  establishment  of  cotton  mills,  and  the  spirit  of  ti-adc, 
the  population  has  of  late  years  been  rapidly  increasing. 
— The  following  arc  the  population  returns  for  1811: 


Inhabited  houses     . 

Families  which  occupy  them 

Houses  Iniilding 

Houses  uninhabited 

Eamilics  employed  in  agriculture 

Ditto  in  trades,  manufactures,  &c. 

Ditto  in  neither  of  these  classes 

Number  of  males 

Number  of  females 

Total  population 


1,658 

2,829 

7 

51 

134 

2,301 

394 

5,628 

6,903 

12,531 


The  market  day,  every  Saturday,  is  abundantly  sup- 
plied with  provisions  of  all  sorts,  and  is  considered  by 
the  farmers  as  one  of  the  best  corn  markets  in  England. 

Innncnse  strata  of  siliceous  sandstone,  usually  deno- 
minated freestone,  occtir  in  the  neighbourhood,  from 
whence  the  stones  employed  in  building  are  principally 
obtained.  Gypsum,  or  alabaster,  is  also  found  here. 
Several  Roman  coins  and  antiquities  have,  at  various 
times,  been  found  in  and  about  Carlisle.  Distance  from 
London  301  miles,  from  Edinburgh  96,  from  Dublin  200. 
For  fuither  information  on  the  subject  of  this  article,  see 
Hutchinson's  History  of  Cumberland.  Burns  and  Ni- 
cholson's History  of  Cumber/and.  Cannlen's  Britannia. 
Hook's  jircheologia.  Horslcy's  Britannia  Romana.  Le- 
land's  Itinerary.  Pennant's  Tour  from  Dovrning  to 
V  v2 
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Alston  Moor.     JoUie's  Cumberland  Guide  and  Directo- 
ry,    (j.  s.) 

CARLISLE,  New,*  the  principal  town  in  the  county 
of  Cumberland  in  Pennsylvania,  is  pleasantly  situated  in 
a  plain  near  the  southern  bank  of  Concdgwinet  creek,  a 
water  of  the  Susquehannah.  The  houses,  which  are  built 
of  stone  and  brick,  are  tolerably  good.  The  town  is  re- 
gularly built,  the  streets  intersecting  each  other  at  right 
angles  ;  and  the  principal  public  buildings  are  Dickin- 
son's college,  a  court  house  and  gaol,  and  four  places  for 
public  worship,  which  belong  to  the  Presbyterians,  Ger- 
mans, Episcopalians,  and  Roman  Catholics.  The  college 
was  founded  bv  John  Dickinson,  Esq.  the  author  of  seve- 
ral tracts,  and  its  revenue  arises  from  4000/.  on  funded 
certificates,  and  10,000  acres  of  land.  It  supports  a  prin- 
cipal, three  professors,  and  has  a  good  philosophical  ap- 
paratus, and  a  library  containing  more  than  3000  volumes. 
Mr  Ashe,  in  his  travels  recently  published,  remarks, 
that  "  Carlisle  has  a  college,  and  the  reputation  of  a  place 
of  learning.  This  maybe  so,  but  I  have  the  misfortune 
to  dispute  it ;  and  though  indeed  I  saw  an  old  brick  build- 
ing called  the  university,  in  whic';  the  scholars  had  not 
left  a  whole  pane  of  glass,  I  did  not  meet  a  man  of  decent 
literature  in  the  town."  Number  of  houses  400.  Popu- 
lation 1500.  West  Long.  77°  6',  North  Lat.  17°  47'.  See 
^ovie'%  American  GazfJ/cer,  and  Ashe's  Tra-vcls  in  Ame- 
rica in  180o,  Letter  1.     [w) 

CARLOVV,  or  Catherlogh,  a  county  of  Ireland,  in 
the  province  of  Leinster,  bounded  on  the  north  by  Kil- 
dare,  on  the  north-west  by  Queen's  County,  on  the  north- 
cast  by  Wicklow,  on  the  south-east  by  Wexford,  and  on 
the  west  and  south-west  by  Kilkenny.  The  part  of  the 
county  which  lies  to  the  west  of  the  river  Barrow,  is 
covered  with  high  and  rough  hills,  and  in  the  south-east- 
ern part  that  is  contiguous  to  Wexford,  there  is  another 
mountainous  district,  stretching  from  the  rocky  mount 
called  Leinster  to  another  eminence  called  Blackstairs. 
The  level  part  of  the  county  is  rich  and  fertile,  the  soil  is 
of  a  calcareous  nature,  and  in  many  places  the  cultivation 
has  extended  considerably  up  the  sides  of  the  mountains. 
Leases  which  formerly  ran  for  thirty-one  years  and  three 
lives,  have  been  of  late  granted  for  twenty-one  years  and 
one  life  ;  and  the  fee  has  been  more  transferred  here  than 
in  any  other  part  of  the  coimtry.  The  average  rents  in 
this  county  are  50«.  per  acre.  The  following  is  a 
statement  of  tiie  quantity  of  cultivated  and  uncultivated 
land. 


Baronies. 

vyuiiivaieu  L.ana, 
Acres. 

Aiuuiuuins  am 
Acres. 

Ruthvilly 

28,510 

Carlow 

18,487 

Forth 

31,601 

1,937 

Idi-onc 

38,615 

7,100 

bt  Mullins 

16,303 

3,171 

123,516 


12,217 


Carlow  is  reckoned  one  of  the  first  dairy  counties  in 
Ireland.  The  dairies  consist  of  from  20  to  50  cows,  and, 
during  the  season,  produce  1 J  cwt.  of  butter  per  cow. 
Barley  of  the  best  quality  is  raised  in  Carlow,  and  a  lar- 
ger quantity  is  sown  than  in  any  other  part  of  the  king- 
dom.    It  is  carried  by  the  canal  from  Carlow  to  Dublin  ; 


"  It  is  not  called  J\few  Carlisle,  but  simply  Carlisle. 


and  in  the  north  it  is  consumed  by  the  illicit  di-stillc- 
ries. 

Iron  ore,  a  considerable  quantity  of  oxide  of  manga- 
nese, limestone,  marie,  and  a  great  variety  of  clays,  are 
found  in  the  county;  but  its  mineralogy  has  not  yet  been 
carefully  examined. 

The  principal  river  in  Carlow  is  the  river  Bairow, 
which  traverses  the  county  from  north  to  south,  and 
forms  its  western  boundary  for  many  miles.  This  river 
is  navir:;able,  and  its  navigation  has  of  late  been  greatly 
improved.  The  river  Slancy  also  crosses  the  eastern 
part  of  the  countv,  and,  though  small  in  size,  it  contri- 
butes to  the  beauty  of  the  surrounding  districts. 

Carlow  is  about  33  English  miles  long  from  north  to 
south,  and  29  miles  broad  at  its  greatest  breadth.  It  con- 
tains 220,098  English  acres,  or  344  square  miles,  and  is 
divided  into  50  parishes.  The  principal  towns  are  Car- 
low,  Leighlinbridge,  Tallow,  Palatine  town,  and  Rutland, 
Hacketstown,  Clonegal,  and  Gousbridge.  The  number 
of  houses  is  8763,  which,  at  the  rate  of  five  to  each  house, 
gives  a  population  of  43,815.  See  Transactions  of  the 
Dublin  Society  ;  Young's  Tour  in  Ireland  ;  Beaufort's 
Hfcmoir  of  a  Map  of  Ireland  ;  and  Wakefield's  Statisti- 
cal and  Political  Account  o/" /rf.'anrf,  London,  1812.     (_;) 

CARLOW,  CATHERLOGH,  or  Catherloch,  a  word 
which  signifies  X\\a  fortress  in  the  lake,  is  the  capital  of 
the  county  of  Carlow,  and  is  situated  on  the  east  side  of 
the  river  Barrow,  in  tlu"^  north-west  part  of  the  county. 
The  town,  which  is  regularly  built,  is  superior  in  riches 
to  most  towns  in  Ireland,  and  has  some  good  public  build- 
ings. There  are  here  some  ruins  of  a  fine  abbey,  which 
was  built  in  A.  D.  634.  The  town  was  formerly  walled, 
and  defended  by  a  castle,  which  has  a  turret  situated 
upon  an  eminence  which  overh.angs  the  Barrow-.  Con- 
siderable quantities  of  coal  and  coarse  woollen  cloth  are 
exported  ;  and  its  trade  is  facilitated  by  the  improved  na- 
vigation of  the  Barrow,  which  communicates  with  Wa- 
terford  river,  and  with  the  grand  canal.  Coarse  imple- 
ments, such  as  reaping  hooks,  scythes,  or  sheers,  are 
manufactured  here.  There  is  a  large  seminary  in  Car- 
low  for  the  education  of  Roman  Catholic  priests.  The 
part  of  the  town  called  Graingc,  on  the  Queen  County's 
side  of  the  bridge,  contained,  in  1806,  1240  inhabitants, 
and  Carlow  5335,  in  all,  6575  inhabitants,  and  1^09  hou- 
ses. West  Long.  6°  58',  North  Lat.  52°  5(/.  See  Beau- 
fort's Book  of  Roads  ;  and  Wakefield's  Statistical  and 
Political  Account  of  Ireland,  hondonflSl 2.     (j) 

CARLSBAD,  or  Wary,  a  town  of  Bohemia,  in  the 
circle  of  Saatz,  situated  on  the  river  Eger,  and  celebrated 
for  its  hot  springs,  which  were  discovered  in  1370,  by 
Charles  IV.  while  he  was  hunting.  This  town,  which  is 
now  much  fre(|uented  as  a  watering  place,  contains  se- 
veral public  buildings,  such  as  the  church,  the  Hotel  de 
Ville,thc  new  theatre,  the  hall  of  Bohemia,  and  that  of 
Saxony.  The  part  of  the  town  called  the  ll'iese,  or  the 
Meadow,  is  the  most  healthy  and  agreeable  quarter  of 
the  town.  It  consists  of  a  long  range  of  houses,  before 
which  is  an  esjilanade  adorned  with  fine  chesnut  trees, 
and  which  stretch  even  to  the  banks  of  the  river  Tocpel. 
The  lower  story  of  the  houses  is  occupied  by  shops  and 
work  houses.  Carlsbad  is  most  frequented  in  the  months 
of  June  and  July.  The  principal  manufactures  of  the 
place  arc,  works  of  tin  and  Damascus  steel  ;  and  the 
arms  fabricated  here  arc  known  over  the  whole  of  Eu- 
rope. The  principal  spring,  called  the  Sfirudcl,  dis- 
charges, with  great  velocity,  about  352  cubic  feet  of 
water  hourly,  through  a  curious  natural  vault,  orincrvft- 
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(ation  of  stalactite,  and  has  a  temperature  of  165°  of 
Falircnheit.  Am  esplanade  and  a  line  salloon,  built  by 
M.  de  Saldcrn,  the  Hus/iaii  niinisler,  serves  as  a  ])ronie- 
nade  to  those  who  drink  the  waters.  The  jVnibniniicu, 
or  New  Sprinj^,  is  not  so  warm  a»»  the  former.  It  has, 
however,  been  in  j^reat  retpiest  for  some  years,  and  seve- 
ral changes  have  been  jjroposed  on  the  basin  which  re- 
ceives  it.  Here  is  the  MuhUnbacl  and  the  Thcmitn- 
britnnni,  with  a  liouse  built  by  the  Kmpiess  Maria 
Tlicresa,  the  lower  story  of  which  contains  very  fine 
baths  and  apartments  for  the  bathers.  The  Schhmi- 
brunnrn,  or  Spring  of  the  Castle,  has  been  more  recently 
discovered.  It  contains  more  fixed  air  than  the  rest,  and 
has  a  temperature  from  120°  to  125°  of  Fahrenheit. 
The  Kaltc  Haufsliiii,'-  is  another  excellent  sprinq;,  which 
issues  out  of  a  rock  of  j^ranitc  behind  the  brasiery,  but 
has  no  basin.  It  is  covered  witii  a  stratum  of  fixed  air, 
about  five  inclies  thick. 

Accordiii}^  to  tlie  experiments  of  Klaproth,  one  hun- 
dred cubic  inches  of  the  Carlsbad  water  contains, 


Dry  carbonated  soda  .  .  .  , 

E'|ual  to  107  J  strains  when  crystallised. 

Dry  sulphati' of  soda  ... 

KcprcU  to  1C8  grains  when  crystallised. 

Muriate  of  sotia  .... 

Carbonate  of  lime  ... 

Sllex. 

Oxide  of  iron  .... 

Of  carbonic  acid  32  cubic  inches. 


Grains. 
39 

70  J 

344 

12 

1 
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The  waters  of  Carlsbad  arc  used  in  a  great  variety  of 
disorders,  but  particularly  in  dyspeptic  complaints,  ob- 
structions of  the  abdominal  viscera,  diseases  of  the  uri- 
nary passages  and  kidneys,  and  in  the,  uterine  system  in 
females.  About  five  pints,  divided  into  fourteen  cups, 
arc  drunk  at  an  average  by  each  individual  every  day. 
Several  hundred  pounds  of  suliihate  t)f  soda  are  annual- 
ly prepared  from  the  water.  Tiie  regular  population  of 
Carlsbad  is  about  3000;  and  in  the  years  1799  and  1800, 
about  3000  strangers  came  to  take  the  benefit  of  the 
baths.  E.  Long.  12°  52',  N.  Lat.  50°  U'  58".  See  D. 
Bechcr,  .4bhandluiig  tiber  das  Carlsbad,  1789,  3  vols. 
8vo.  ;  Bcschrcibung  von  Carlsbad,  Prag. ;  Carlsbad  und 
die  umlicffcndc  Gegend  von  Hubert  von  Harrcr,  Prag. 
1801,  8vo. ;  and  Klaproth,  Kecherches  cinjmiqucs  sur  les 
eaux  dc  Carlsbad,  Berlin,  1770,  8vo.     (x) 

CARLSCRONA,  a  sea-port  town  of  Sweden,  in  the 
province  of  Blekingcn,  South  Gothland.  It  derives  its 
name  from  Charles  XI.  by  whom  it  was  founded  in  the 
year  1680,  as  a  station  for  his  ships  of  war.  He  removed 
them  from  Stockholm  to  this  place,  which  was  greatly 
jireferable,  both  on  account  of  the  convenience  of  its  si- 
tuation, and  the  safety  of  its  harbour.  And  it  has  conti- 
nued ever  since  to  be  the  grand,  or  rather  the  only,  de- 
pot of  the  Swedish  lleet. 

The  principal  part  of  the  town  sl.inds  on  a  small  rocky 
island,  which  communicates  with  the  main  land  by  a 
strong  dike  and  two  wooden  bridges.  The  mole,  too, 
which  lies  close  to  the  bason  where  the  fleet  is  moored, 
is  covered  with  houses ;  and  there  are  several  little 
islands  immediately  adjoining,  on  which  the  more  weal- 
thy inhabitants  have  their  covuitry-seats  and  gardens. 
These  suburbs  are  fortified  towards  the  town  by  a  stone 
wall.     The  town  is  extensive  and  spacious.     Most  of  the 


houses  arc  built  of  wood.  There  are  a  few  tolerable 
ones  of  brick.  The  new  town-house  is  a  very  handsome 
structure.  The  arsenal  is  a  spacious  and  well  furnish- 
ed edifice.  And  of  the  churciies,  one  or  two  are  rather 
elegant,  particularly  the  (ierman  cliurch,  which  lias  been 
recently  erected,  and  which  has  a  cupola  covered  with 
copper. 

Tiie  harbour  of  Carlscrona  is  very  large  and  commo- 
dious, being  capable  of  holding  100  vessels.  It  has  depth 
ol  water  sullieicnt  for  ships  of  the  largest  size  carrying 
their  lower  tier  guns ;  and  it  is  perfectly  protected,  both 
by  nature  and  art,  from  any  hostile  attack  by  sea.  Be- 
fore it  are  many  shallows,  and  nearly  100  inconsider- 
able islands,  which  render  the  navigation  (juite  imprac- 
tical)le  to  strangers.  Ships  of  war,  indeed,  can  only 
enter  the  harbour  in  one  way,  j.  e.  between  the  islands 
of  Aspo  and  Turko,  and  these  are  furnished  with  bat- 
teries which  comiilelcly  command  the  passage.  For- 
merly there  was  another  way,  but  it  has  been  shut  tip 
by  sinking  some  frigates.  There  is  still  another  en- 
trance, but  it  admits  of  no  vessels  except  those  of  light 
burden. 

The  new  docks  at  Carlscrona  give  to  this  town  its 
chief  interest  and  importance.  Originally  ships,  on  un- 
dergoing repair,  were  laid  on  their  sides  in  the  open 
harbour.  But  in  1714,  according  to  a  plan  of  Polhem, 
whose  mechanical  skill  is  celebrated  in  Sweden,  a  dock 
of  considerable  dimensions  began  to  be  formed,  by  hol- 
lowing out  the  solid  rock.  This,  however,  though  it  was 
not  finished  till  the  year  1724,  was  found  to  be  too  small 
for  men  of  war ;  and  therefore  it  was  afterwards  enlarged 
to  the  capacity  of  receiving  vessels  of  the  first  rate.  In 
length  it  is  190  Swedish  feet,  in  depth  33,  and  in  breadth 
46.  When  full,  it  contains  300,000  cubic  feet  of  water, 
and  is  emptied  by  means  of  chain  pumps,  w  hich  require 
the  labour  of  90  men  constantly  employed  for  ten  hours, 
and  relieved  every  half  hour.  A  dock  so  capacious, 
hewed  out  of  the  solid  rock,  was  unquestionably  a  bold 
and  grand  undertaking  ;  but  it  is  far  surpassed  by  the 
new  docks  which,  in  the  language  of  Coxe,  "  have  been 
begim  upon  a  stupendous  plan,  worthy  of  the  ancient 
Romans."  According  to  the  proposed  plan,  accommo- 
dation is  to  be  provided  for  twenty  ships  of  the  line, 
which  are  to  be  kept  dry,  and  under  cover.  As  these 
sliips  were  to  run  directly  from  the  sea  into  the  docks, 
it  became  necessary  to  erect  vast  works,  by  which  the 
violence  of  the  waves  might  be  prevented  from  doing 
them  injury.  For  this  purpose,  it  was  requisite  to  have 
a  solid  foundation  for  the  w'alls  and  dams,  and  also  for 
the  places  in  which  the  vessels  were  to  stand,  and  to 
provide  these  with  gates  of  large  extent,  and  great 
strength.  The  ground,  in  its  natural  state,  was  not  fa- 
vourable for  the  purposes  to  which  it  was  to  be  applied, 
some  parts  of  it  being  very  low,  and  other  pails  of  it 
very  high.  The  latter,  therefore,  consisting  of  granite 
rocks,  were  removed  by  means  of  gunpowder  introduced 
through  hollow  tubes;  and  the  former  were  filled  up 
with  massy  flat  stones,  cemented  with  puzzulana  brought 
from  Naples,  and  carefully  reduced  to  a  smooth  surface. 
The  form  of  the  new  docks  is  semicircular.  From  the 
centre  to  the  circumference  it  is  divided  into  four  divi- 
sions, each  division  having  separate  receptacles  for  five 
vessels, — a  distinct  gate,  48  feet  in  breadth,  and  nearly 
thiuy  in  height, — and  a  detached  edifice  over  it,  wiiii  a 
copper  roof.  The  walls,  like  the  bottom,  arc  of  hewn 
granite,  about  40  feet  thick,  and  filled  up  in  the  middle 
with  earth ;  and  the  roof  is  supported  by  rows  of  gra- 
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iiite  pillars,  -which  give  it  a  very  magnificent  a])pcai'ance. 
There  is  one  common  entrance  for  the  five  ships,  which 
each  of  the  principal  divisions  contains.  The  docks  and 
buildings  connected  with  them,  arc  separated  from  the 
town  by  a  lofty  stone  wall,  i-emarkable  for  having  been 
erected  by  the  Russian  prisoners  captured  by  Charles 
XII.  As  this  wall,  which  was  intended  to  provide  against 
the  communication  of  fire,  is  found  to  be  of  no  use,  Ad- 
miral Chapman  has  ordered  the  upper  part  of  it  to  be 
taken  down,  and  the  mateiials  thus  procured  to  be  em- 
ployed for  raising  more  necessary  structures.  The  pro- 
gress which  has  been  made  in  this  vast  undertaking,  has 
not  equalled  the  hopes  and  views  that  vferc  entertained 
at  the  outset.  It  w^as  begun  in  1757;  and  25,000/.  were 
annually  expended.  The  work,  however,  as  soon  as 
its  novelty  had  ceased  to  interest,  was  much  neglected. 
It  was  afterwards  warmly  patronized  by  Gustavus  III. : 
But  it  was  again  allowed  to  languish.  The  annual  ex- 
penditure was  reduced  to  6000/.  Instead  of  finishing  a 
dock  every  year,  as  was  proposed  and  expected,  nine 
or  ten  years  were  wasted  in  executing  the  first,  after  it 
had  fairly  commenced  ;  and  even  now,  of  all  the  four  di- 
visions of  which  the  plan  consists,  only  one  hriS  been  com- 
pleted since  the  year  1761;  and  in  this,  not  more  than 
three  out  of  the  five  docks  are  ready  for  use.  Of  the  other 
divisions  little  more  has  been  done  than  to  exclude  the 
water. 

The  ships  at  Carlscrona  are  built  chiefly  by  English 
workmen.  The  provinces  of  Blekingen  and  Scone  not 
affording  a  continued  supply  of  oak,  this  sort  of  timber 
is  partly  imported  from  Germany.  But  masts,  deals, 
pitch,  tar,  and  the  greatest  part  of  the  flax  used  in  the 
navy,  are  procured  from  the  Swedish  territories.  Ropes 
and  sails  are  manufactured  from  Riga  hemp.  Cannon 
is  cast,  and  gunpowder  made  with  Swedish  saltpetre. 
Carlscrona  is  the  place  of  residence  for  the  governor  of 
Blekingen,  and  is  the  tenth  in  order  of  those  towns  which 
vote  in  the  diet.  It  is  one  of  the  four  places  in  Sweden 
in  which  the  Jews  were  permitted,  by  a  decree  of  the 
state,  to  erect  synagogues  for  their  peculiar  worship. 
Of  the  population  of  Carlscrona  diff'erent  statements  are 
given  by  different  writers.  Catteau,  in  his  General  View, 
&c.  makes  it  only  9000  ;  but  in  his  Travels  in  Sweden 
he  makes  it  about  12,000.  Coxe  says  that  it  is  about 
18,000;  Riechard,  between  12,000  and  15,000;  Torn- 
quist,  from  15,000  to  18,000  ;  and  Kuttner  12,000.  But 
the  most  correct  information  on  this  subject  is  to  be 
found  in  a  work  entitled  Diurberg's  licskrifning  om 
Svcrike,  vol.  i.  p.  188  ;  in  which  the  population  of  the 
principal  towns  in  Sweden  is  given  from  the  best  au- 
thorities. Diurberg  makes  the  number  of  inhabitants  in 
Carlscrona,  in  the  year  1800,  to  be  13,800.  E.Long. 
13"  26'  15",  N.  Lat.  56°  20'.  See  Coxe's  Travels  in  Po- 
land, Russia,  and  Sweden,  is'c.  vol.  iv. ;  Catteau,  Voijage 
en  Allemagne  et  en  Suede,  'Cfc.  tom.  ii.  ;  Kiittner's  Tra- 
vels through  Denmark,  Sweden,  isfc.  in  1798  and  1799  ; 
Diurl)erg's  work,  c|Uoled  above  ;  and  Malte-Brun's  jln- 
mile  des  Voyages,  '(Sfc.  tom.  iii.  p.  332.     (t) 

CARLSRUHE,  or  Cari.skouhk  (signifying  jieacc 
or  repose  of  Charles),  is  a  town  in  Germany.  It  is  si- 
tuated in  the  circle  of  Suabia,  and  marquisate  (now  elec- 
torate) of  Baden,  was  founded  in  1715  by  the  Margrave 
Charles  William,  and  is  now  the  residence  of  his  suc- 
cessors, who  have  hen;  a  fine  palace  and  delightful  gar- 
dens. The  plan  on  wiiich  the  town  is  built  is  very  regu- 
lar;  and  it  is  also  very  singular,  being  in  the  form  of  a 
fan.     There  is  a  single  street,  about  an  English  mile  in 


length,  running  in  a  direction  parallel  to  the  front  of  the 
palace,  and  at  a  considerable  distance  from  it.  From 
this,  all  the  other  streets,  amounting  to  thirty-two,  go 
off  at  right  angles,  and  are  so  arranged  as  to  have  their 
view  terminating,  atj»one  end,  in  the  front  of  the  palace, 
W'hiie  the  other  penetrates  the  forest  by  which  the  town 
is  surrounded;  and  the  houses  are  constructed  with  as 
much  regard  to  uniformity  as  the  streets,  being  all  of 
equal  size  and  height.  The  cou/i  d'ant  from  the  top  of 
the  palace  is  said  to  be  extremely  beautiful  and  magnifi- 
cent. Of  churches,  there  are  four  ;  two  for  Protestants, 
and  two  for  Roman  Catholics.  There  is  also  a  Jewish 
synagogue.  The  literary  establishments  of  Carlsruhe  are 
chiefly  these  ; — the  Gymnasium  Illustre  ;  seminaries  for 
educating  village  curates  and  sclioolniasters ;  an  institu- 
tion for  the  deaf  and  dumb  ;  and  a  type-foundry.  There 
are  here  some  collections  of  natural  and  artificial  curio- 
sities, which  deserve  notice.  They  consist  of  the  libra- 
ry belonging  to  the  Margrave  ;  his  physical  cabinet ;  his 
cabinets  of  medals,  of  models,  and  of  natural  history ; 
in  which  last,  the  collection  of  tulips  is  uncommonly 
fine.  Besides  these,  there  is  a  botanical  garden  ;  Gme- 
lin's  cabinet  of  natural  history;  Boeckmann's  physical 
cabinet ;  and  Becker's  collection  of  prints.  There  is  a 
charming  promenade  in  the  garden  behind  the  palace^ 
where  there  is  a  green-house  that  is  reckoned  the  larg- 
est and  finest  in  Germany.  Many  attempts  have  been 
made  by  the  Margrave  to  introduce  manufactures  and 
industry  into  Carlsruhe,  and  he  has  had  considerable 
success.  He  has  induced  several  watchmakers  from 
Geneva  to  settle  in  it,  by  granting  them  peculiar  privi- 
leges ;  and  many  of  the  inhabitants,  instructed  by  Eng- 
lish mechanics  who  reside  there,  are  enga.ged  in  steel 
manufactures,  similar  to  those  which  are  carried  on  in 
Birmingham  and  Sheffield.  Meyer's  work  for  grind- 
ing and  polishing  is  deemed  remarkably  curious.  The 
population  is  espmated  at  10,000.  See  Rcichard's 
Guide  des  Vmjageiirs  en  Europe,  tom.  ii.  p.  57. ;  Stol- 
berg's  Travels  ;  and  Briefc  iiber   Carlsruhe  von  Brunn. 

CARLSTADT,  a  town  in  Sweden,  lying  in  the  pro- 
vince of  Woermeland,  West-Gothland.  It  is  situated 
on  an  extensive  island,  called  Tingwalla,  which  is  12 
miles  in  circumference,  and  is  formed  by  the  river  Cla- 
ra, dividing  into  branches,  and  afterwards  uniting  and 
falling  into  the  Wenner  Lake.  It  was  built  by  Charles 
IX.  in  the  year  1584.  All  the  houses,  excepting  the 
cathedral  and  the  school,  are  constructed  of  painted  wood. 
The  streets  are  broad  and  straight;  there  is  a  number 
of  spacious  buildings  ;  and,  upon  the  whole,  it  is  a  jiret- 
ty  place,  having  the  agreeable  features  of  cleanliness 
and  cliecrfulness  to  recommend  it  to  the  stranger's  eye. 
It  is  the  see  of  a  Bishop,  who  has  here  an  episcojjal  pa- 
lace; has  tlie  3Slh  vote  in  the  order  of  the  diet;  and,  ac- 
cording to  Uiurlierg,  contains  1800  inhabitants.  There 
is  a  mineral  spring  in  its  ncigiibourhood.  It  has  manu- 
factories of  linen  and  woollen ;  imports  sugar,  tea,  and 
spices ;  and  trades  in  iron  and  wood  across  the  Wenner. 
East  Long.  13°  18',  Nortii  Lat.  51°  21'.  See  Coxe's  Tra. 
vels  in  the  JVorth  of  I'luro/ie,  vol.  iv. ;  and  Kiittner's 
Travels  through  Denmark,  Sweden,  Isfc.  in  1798  and 
1799.     (t) 

CARMAGNOLA,  a  town  of  France,  in  the  depart- 
ment of  the  Po,  and  formerly  in  the  marquisate  of  Sa- 
luzzo,  is  situated  at  a  small  distance  from  the  riglit  bank 
of  the  River  Po.  In  tlie  year  1691,  the  Fiencii  fortified 
this  town  with  walls  and  ditches,  and  enlarged  the  cita- 
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Ucl.  Till;  l'auxljoiii(;;s,  wliicli  were  too  Uvff^c,  were  ilc- 
Diolibhed;  and  it  was  lliiis  iciuli  red  one  of  tlie  stron!<esl 
places  on  llie  frontiers  ol  I'iudnioiit.  'I'lie  same  niiiiilj<.r 
of  Faiixbourgs  were  afterwards  leljiiilt  at  the  distanee 
of  500  paces  from  the  town,  and  as  larjje  as  the  former. 
Ca^na^?nola  is  situated  in  a  fertile  country,  alxjundinij  in 
grain,  flax,  and  silk;  and  its  market  is  niueli  fre(|uented 
not  only  by  llie  I'iedmonlese,  but  by  the  inhabitants  of 
Dauj)hiny,  Nice,  and  the  country  of  (Jenoa.  'I'hcre  is 
only  one  parish  within  the  walls  of  Carniatjiiola,  and  four 
in  the  ^auxbour^;3.  The  population  of  the  town  and 
l-'auxbours<s  amounts  to  12,000.  East  Imwk-  7°  43',  Xortli 
Lat.  'I'l*^  50'.  See  Tynna's  jilmanach  clu  Commerce,  /tour 
181  1,  p.  779;  Denina  Tablraii  J/intori</uc,  Statistique,  tt 
morale  de  la  Haute  Italic.,  p.  17,   I'aris,    IKOj.     (^iv) 

CARMATHIANS,  or  Kaumathia.ns.     Sec  the  ar- 
ticle Akahia,  vol.  ii.  p.  280. 

CAKMEL,  a  celebrated  moimtain  in  Palestine. 
Though  spoken  of  in  t^eneral  as  a  siuj^lc  mountain,  it  is 
in  fact  rallier  a  mountainous  rejfion,  the  whole  of  which 
is  known  by  the  name  of  Carniel,  while  to  one  of  the 
hills  more  elevated  than  the  rest,  that  name  is  commonly 
applied  by  way  of  eminence.  It  has  the  plain  of  Sharon 
on  the  south;  overlooks  the  bay  of  Acre  on  the  north; 
and  is  bounded  on  the  west  by  the  Mediterranean,  form- 
injj  one  of  the  most  remarkable  promontories  that  are  to 
be  seen  on  the  shores  of  that  extensive  sea.  John  Phocas, 
a  Greek  monk,  who  visited  Mount  Carmel  in  the  twelfth 
century,  describes  it  as  havini^  the  forn\  of  a  ridge,  ex- 
tending from  the  bay  which  winds  by  Ptoleniais  and  Cai- 
phas,  to  the  Galilean  territory.  Josephus  says,  {ile  Bell. 
1.  iii.  c.  3.)  that  Carmel  was  a  mountain  of  Galilee.  In 
another  place,  (jintii/.  lib.  v.  c.  1.)  he  states  that  Issachar, 
in  length,  had  for  its  limits  Mount  Carmel  and  the  river; 
and  that  the  tribe  of  Zabulon's  lot  included  the  land  which 
belonged  to  Carmel  and  the  sea.  Theodoret  (Comm.  ad 
c.  32.  Jesaie)  places  Carmel  in  Samaria.  Hieronynnis 
(/n  Comment,  ad  Jes.  29.)  describes  it  as  situated  on  the 
confines  of  Phoenicia  and  Palestine,  and  overlooking 
Ptolemais.  In  a  passage  of  the  4th  vol.  of  Hudson's 
Minor  Geogra/iltcrs,  it  is  represented  as  lying  immediate- 
ly to  the  north  of  Dora.  It  belonged  to  llic  tribe  of  Ashcr 
and  Manasseh,  according  to  the  division  made  by  Joshua 
of  the  Holy  Land.  (Sec /os/*.  xix.  26.  \{c\m\A.  Palxst. 
Illtist.  torn.  ii.p.  539,  and  Calmet's  Dictionary.')  St  Je- 
rome informs  us,  that  this  tribe  having  remained  in  cap- 
tivity with  the  other  tribes,  Carmel  returned  hito  the 
possession  of  the  Phoenicians,  its  original  masters.  It  is, 
according  to  Voliiey,  about  two  thousand  feet  in  height. 
It  has  the  shape  of  a  tlattened  rone.  Its  sides  are  sleep 
.uul  rugged.  Its  soil  is  neither  deep  nor  rich.  And 
among  the  naked  rocks,  stinted  plants,  and  wild  forests 
which  it  presents  to  the  eye,  there  are  few  traces  of  that 
fertility  which  every  reader  of  scripture  naturally  asso- 
ciates with  the  idea  of  Mount  Carmel.  Yet  even  V'olney 
himself  acknowledges,  that  he  found  among  the  bram- 
bles, wild  vines  and  olive  trees,  which  proved  that  the 
hand  of  industry  had  once  been  employed  on  this  un- 
grateful spot.  Of  its  ancient  productiveness  there  can 
be  no  doubt;  the  etymology  and  ordinary  application  of 
its  name  being  siiflicicnl  evidence  of  the  fact.  Carmel 
is  not  only  expressly  mentioned  in  the  sacred  writings  as 
superior  to  other  districts  in  that  respect;  but  everyplace 
possessed  of  the  same  kind  of  excellence,  obtained  from 
it  the  same  appellation,  in  the  language  both  of  the  pro- 
phets and  the  people.     Some  accordingly  suppose  that 


Carnjel  vas  primarily  the  name  ol  tlie  moMnl;an,  and 
that  on  account  of  its  natural  or  superinduced  fertility, 
the  name  came  to  be  transferred  to  all  places  that  weru 
distinguished  by  u  similar  character  ;  while  others  think, 
that  as  the  original  signifiiation  of  the  woid  Carmel  is  a 
fei'tilc  place,  the  mountain  in  (question  got  that  appellation 
from  its  i>eculiar  and  acknowledged  fertility.  We  shall 
not  attempt  to  determine  which  of  these  opinions  is  Uic 
most  correct — Ben  David  himself  declines  the  task,  ou 
account  of  its  difhculty — but  each  of  them  implies  a 
testimony  to  the  ancient  fiuilfuhiess  of  Carmel.  And  it 
is  curious,  that  the  words  of  which  that  name  js  com- 
pounded, as  well  as  the  name  itself,  refer  not  only  to  the 
general  tjuality  ascribed  to  Momit  Carmel,  but  even  to 
the  particular  kinds  of  produce  in  which  that  cjuality  ap- 
peared. Thus  rn3  signifies  to  cut  olT,  to  prune,  'jo  or 
vhli  to  fill,  313,  a  vine,  and  Vma,  a  full  ear  of  corn,  a 
fruitful  field  or  country,  a  place  planted  with  fiuit-trccs. 
Tlie  word  Carmel  also  signifies  jjurple  or  crimson;  be- 
cause at  the  foot  of  the  mountain,  on  the  south  side,  a 
certain  shell-fish  was  caught  which  was  of  great  use  in 
dying  that  ccjiour.  See  So7ig  of  Solom.  vii.  5.  and  also 
Bochart  dc  minimal  Sac.  Scri/i. 

Mount  Carmel  is  celebrated  in  scripture  as  the  abode 
of  Elijah  and  Elisha.  It  was  here  that  Elijah  opposed  so 
successfully  the  false  prophets  of  Baal;  (I  Kings  xviii.) 
and  there  is  a  certain  part  of  the  mountain  facing  the 
west,  and  about  eight  miles  from  the  point  of  the  pro- 
montory, which  the  Arabs  call  Mansur,  and  the  Euro- 
peans the  Place  of  Sacrifice,  in  commemoration  of  that 
miraculous  event.  Here  also,  near  the  same  place,  is 
shown  a  cave,  in  which  it  is  alleged  the  prophet  had  his 
residence,  and  in  which,  according  to  Phocas,  "  that 
wonderful  man,  after  he  had  spent  an  angelic  life,  was 
translated  into  heaven."  There  is  a  small  spot,  too, 
which  tradition  represents  to  have  been  his  garden. 
Mariti  observes,  that  the  prophet  seems  to  have  inhabit- 
ed successively  every  part  of  Mount  Carmel ;  for  almost 
all  the  fields,  grottos,  and  fountains,  are  still  called  by 
his  name.  On  the  summit  of  the  mountain  there  is  a 
chapel  dedicated  to  Elijah,  which  commands  a  most  ex- 
tensive and  delightful  prospect.  It  is  certain  that  Mount 
Carmel  very  early  began  to  be  an  object  of  great  vene- 
ration among  both  Jews  and  Christians,  and  that  those 
parts  of  it  which  were  particularly  hallowed  by  his  pre- 
sence, have  been  always  regarded  by  them  with  the  most 
pious  emotions.  Chateaubriand  gives  an  animated  ac- 
count of  the  impression  made  upon  his  own  feelings  and 
on  those  of  the  pilgrims  who  accompanied  him,  by  the 
first  view  which  they  got  of  it.  (See  -his  Travels,  p.  358.) 
And  we  are  told  that  even  the  Mahometans,  forgetting 
their  principles  and  their  prejudices,  participate  occa- 
sionally in  the  reverence  which  is  felt  for  Mount  Carmel, 
and  invoke  the  images  of  the  Virgin  and  Elijah,  which 
are  worshipped  there  in  the  Carmelite  church. 

Carmel  is  mentioned  in  profane  history.  Suetonius 
tells  us,  that  Vespasian,  when  he  went  into  Syria  to  sub- 
due the  Jews  who  had  revolted,  ascended  this  mountain 
to  offer  a  sacrifice  lo  the  deity  of  the  place,  and  to  con- 
sult the  oracle  as  to  his  future  fortunes.  Tacitus,  (Hiit. 
I.  ii.  c.  78.)  in  relating  this  fact,  states,  that  the  name  of 
this  deity  was  the  same  with  that  of  the  mountain;  that 
there  was  no  image  or  statue  of  him,  and  no  temple 
erected  for  his  worship;  and  that  there  was  only  one 
altar,  on  which  sacrifices  were  devoutly  offered  to  him. 
Jamblichus,  however,  in  his  life  of  Pythagoras,  speaks 
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of  a  temple  there,  to  which  that  philosopher  frequently 
resorted,  for  the  purposes  of  solitary  meditation.  In 
the  writings  of  Scylax,  who,  according  to  Gronovius, 
flourished  in  the  reign  of  Darius  Hystaspes,  and  whose 
geographical  notices  have  been  much  restored  by  the  la- 
bours of  tlie  learned  Vossius,  we  read  of  Carmel  as  "  the 
mountain  and  temple  of  Jupiter" — "  Kaf/tii^^o?  o^o;  kxi  ii^on 
Aicf."  There  is  a  book  written  by  Mcndoza  a  Spaniard, 
and  translated  into  Latin  by  Papenbrochius,  which  treats 
particularly  of  the  god  Carmel,  and  contains  many  things 
in  proof  or  illustration  of  this  point. 

The  order  of  the  Carmelites  has  its  name  from  this 
mountain,  and,  if  we  may  believe  some  of  themselves, 
takes  its  origin  from  the  prophets  Elijah  and  Elisha. 
Phocas,  already  cjuoted,  gives  an  account  of  their  origin 
as  rational  as  any  other.  In  1185,  when  he  was  at  Car- 
mel, he  tells  us,  that  there  still  existed  the  remains  of  a 
large  monastery,  which  time  and  violence  had  reduced 
to  ruins;  and  that  a  few  years  before,  one  Berthold,  an 
aged  Calabrian  priest,  instructed,  as  he  said,  by  a  reve- 
lation from  the  propliet,  erected  a  small  temple  or  cha- 
pel, and  having  collected  about  ten  brothers,  took  up  his 
abode  in  that  holy  place.  He  was  in  this  situation  when 
Phocas  was  there.  These  Carmelites,  in  1205,  got  a 
verv  rigid  rule  from  Albert  the  patriarch  of  Jerusalem ; 
which,  in  1226,  was  confirmed  by  Pope  Honorius  III. 
and  afterwards  mitigated  by  Innocent  IV.  In  1229,  they 
left  the  Holy  Land  under  Alan,  the  5th  general  of  the  or- 
der. Some  of  tbem  were  sent  into  Cyprus  in  1238; 
some  went  to  Sicily;  and  some  were  brought  by  St  Lewis 
into  France.  They  came  into  England  in  the  year  1240, 
and  erected  a  great  number  of  monasteries.  In  the  16th 
century,  they  divided  into  two  branches,  viz.  Carmelites 
of  the  ancient  observance,  and  Cannelites  of  the  strict 
•observance,  or  bare-footed  Carmelites,  which  separation 
was  confirmed  in  1587  by  Sextus  V.,  and  completed  in 
1593  by  Clement  VIII.  The  Carmelite  order  has  al- 
ways been  eminent  for  its  missioPiS,  ajid  for  the  great 
number  of  saints  with  which  it  has  furnished  the  Romish 
calendar.  Its  members  received  from  several  of  the 
popes  the  title  of  Brothers  of  the  Blessed  Virgin. 

On  the  mountain,  the  Carmelites  have  still  a  convent, 
which  is  almost  wholly  indebted  to  nature  for  its  con- 
struction and  accommodations.  It  lias  a  small  chapel, 
containinv;;  two  altars,  one  of  which  is  consecrated  to  the 
Virgin  IVIary,  and  the  other  to  Elijah.  Two  priests  and 
(wo  Carmelite  laics  arc  here  almost  constantly  at  prayer. 
There  are  scveiul  cells  and  apartments  destined  for  the 
use  of  travellers,  ^nd  for  the  French  inhabitants  of  Acre, 
who  come  hither  sometimes  for  the  benefit  of  tlic  air. 
They  are  under  the  protection  of  the  consulship  of  x\cre, 
and  depend  upon  the  ci.arity  of  the  Mahometans,  who 
esteem  them  for  their  exemplary  life.  The  ruins  of  the 
monastery  formerly  mentioned,  which  are  as  thick  as  the 
walls  of  a  fortress,  and  have  every  appearance  of  solidity, 
hang  over  the  cells  of  these  Carmelites,  who,  afraid  of 
being  buried  under  them,  an  accident  not  tmlikely  to 
happen,  have  taken  a  great  part  of  them  down.  Some 
of  the  grottoes  have  been  converted  by  the  Mahometans 
into  a  mosque,  under  the  title  of  El  haden,  the  green,  in 
which  a  dervise,  wlio  with  his  family  lives  in  a  neigh- 
bouring hut,  rcjjularly  performs  divine  service.  Between 
this  place  and  the  convent  of  the  Caimelites,  along  the 
whole  declivity,  there  is  a  great  number  of  cisterns, 
some  of  them  very  spacious,  intended  to  hold  the  rain 
XtiXcv  which  is  collected  during  winter  for  the  use  of  the 


monks.  Most  of  them  are  now  insufficient  for  that  pUj-- 
pose,  but  there  are  some  excellent  springs  at  a  little  dis- 
tance, which  supply  their  place  in  the  summer  time  or 
dry  season.  From  one  of  these  flowed  a  stream  whicli 
passed  along  a  canal  cut  out  of  the  rock,  and  after  turn- 
ing a  mill  lost  itself  in  the  sea.  Both  canal  and  mill  are 
now  destroyed,  and  the  stream  is  applied  to  no  useful 
purpose.  From  the  foot  of  tlie  mountain  proceeds  the 
lake  Cendevia,  out  of  which  flows  the  Belus,  a  river 
mentioned  by  Pliny,  Tacitus,  and  Flavian,  as  famous  for 
having  its  sand  richly  intermixed  with  glassy  particles. 
This  sand  is  taken  away  by  foreign  vessels  as  ballast ;  and 
from  it  were  manufactured  those  fine  plates  of  glass  witli 
wliich  Venice  long  supplied  the  European  market.  The 
brook  Kishon,  which  issues  from  Mount  Tabor,  waters 
the  bottom  of  Carmel,  and  falls  into  the  sea  towards  the 
northern  side  of  the  mountain,  and  not  the  southern,  as 
some  have  erroneously  alleged. 

On  Mount  Carmel  there  are  the  remains  of  many 
magnificent  buildings,  which  are  calculated  to  give  a 
grand  idea  of  what  they  once  were.  Mariti  tells  us, 
that  he  saw  the  vestiges  of  many  convents,  and  some 
most  beautiful  columns  of  oriental  granite.  According 
to  Pliny,  {J\''at.  Hist.  1.  v.  c.  19,)  there  was  once  a  town 
here  anciently  called  Ecbatana,  and  more  recently  named 
Carmel.  Scarcely  a  relict  of  it,  however,  was  to  be  seen 
in  his  time.  The  Arabs  did  much  to  destroy  the  edifices 
on  Mount  Carmel,  the  materials  of  which  they  trans- 
ported to  Damietta,  where  there  were  no  stones  fit  for 
biulding.  At  one  part  of  the  mountain  there  is  a  field 
called  the  Field  of  Cucumbers,  because  it  contains  a 
great  many  round  stones,  the  inside  of  which  being  a 
sparry  substance,  resembles  the  pulp  of  that  fruit. 
Djezzar,  the  pacha  of  Acre,  under  whose  immediate 
dominion  Carmel  is  situated,  told  Dr  Clarke,  that  on  this 
mountain  "  he  had  found  several  thousand  large  balls, 
and  never  could  discover  a  cannon  to  fit  them."  Dr 
Clarke  supposed,  that  by  these  balls  the  Pacha  meant 
tlie  mineral  concretions  of  a  spheroidal  form  alluded  to 
above,  and  that  being  in  want  of  ammunition,  he  had  de- 
termined to  make  use  of  these  stalagmites.  (Clarke's 
Trai'cls  in  various  Countries,  part  ii.  p.  388.)  It  is  a 
fact  mentioned  by  Maimdrell  (Journey  from  Alepfxo  to 
Jerusalem,)  and  by  Egniont  and  Hey  wood,  {Travels 
through  part  of  Europe,  iJfc.,)  that  large  stone  bullets 
have  been  employed,  with  the  help  of  some  military 
engine  now  unknown,  for  the  purpose  of  battering  the 
besieged  cities.  And  Mariti  mentions,  that  "  abundance 
of  the  same  kind  of  stones  may  be  found  in  all  the  moun- 
tains of  Syria." 

Mount  Carmel  has  a  great  variety  of  plants  growing 
on  it,  for  the  sake  of  which  it  has  been  occasionally 
resorted  to  by  botanists  with  considerable  success.  Be- 
sides some  rare  plants,  it  produces,  without  cultivation, 
sage,  rue,  wormwood,  hyssop,  lavender,  and  parsley.  It 
also  produces  fine  flowers,  such  as  hyacinths,  anemonesj 
tu)ips,  and  ranunculusses.  It  abounds  in  fowls  of  dif- 
ferent kinds,  on  which  accoimt  it  is  agreeable  to  sports- 
men, who  will  also  meet  with  various  quadrupeds,  wild 
boars,  lynxes.  Sec.  Mariti  says  that  he  saw  some  tigers. 
See  Rclandi  Palastina  IlUistrata  ;  Egmont  and  Hey- 
wood's  Travels  through  part  of  Europe,  fSc.  vol.  i. ;  and 
Abbd  Mariti's  Travels  through  Cy/trus,  Syria,  and  Pales- 
line,  vol.  ii.  r.  4.     (t) 

CARMONE.\,  a  genus  of  phmts  of  the  class  Pcn- 
tandria,  and  order  Moiiogynia.     Sec  BoTAXv,  p.  IfS. 
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CARNATIC,  is  a  narrow  stripe  of  country  on  the 

eastern  side  ol  the  jKiiinsulii  of  India,  wliicli  anciently 
conipiisiil  all  ll.at  part  of  it  tliat  lies  south  of  tlit-  Oon- 
dejjania  an<l  'J"uii(j;cb;ulra  rivers,  from  the  coast  of  Coro- 
nianilel  casHvard,  to  tlif  (iliaut  mountains  westward ; 
and  was  (liviikd  into  I5alla-(iliaiit  and  Paycn-(iliaiit,  or 
the  Upper  and  Lower  (inaiits,  (that  is  passes  tlirou(;h 
mountains),  tlie  Ibrnur  heinj;  the  western  part,  and  the 
latter  tne  eastern  part,  or  the  Carnatic,  accordinjj  to  its 
present  delinilion. 

l-'roni  tlie  intercourse,  however,  which  has  subsisted 
between  Europeans  and  tlie  inhabitants  of  the  Carnalic, 
in  the  way  of  mercantile  siieculation,  and  the  numerous 
wars  by  which  that  line  country  has  been  infested,  wc 
are  as  well  actjuainted  with  this  part  of  Indoslan  as  any 
other  district  of  our  innnensc  possessions  in  India. 

The  Carnatic,  in  general,  is  even  and  dry,  and  pre- 
sents a  sameness  of  appearance,  of  wliich  those  who 
have  only  hau  an  opportunity  of  traversing  regions  that 
are  mountainous,  can  scarcely  form  any  adequate  idea. 
In  the  hot  season,  the  dreariness  of  llu-  prospect  forcibly 
strikes  eveiy  traveller.  He  has  notiiing  to  amuse  or  to 
witnnraw  his  attention  fiom  the  labours  which  neces- 
sarily accompany  the  fatigue  of  his  journey,  but  a  naked, 
brown,  dusty  plain,  and  now  and  then  small  villages, 
and  a  ridge  of  detached  hills.  Tiie  sameness  of  the 
appearance  of  the  whole  district  of  country,  seems  to 
have  inipresscd  every  one  who  has  had  the  curiosity  to 
visit  it.  In  the  rainy  season,  however,  a  most  remarka- 
ble change  takes  place,  and  the  inhabitants  of  those 
tropical  regions,  so  fertile,  that  the  i)r<jchice  of  the  earth 
seems  to  be  almost  spontaneous,  are  sul)jecled  to  srpcater 
and  more  sudden  transitions,  in  regard  to  climate,  than 
those  who  live  in  countries  where  more  labour  is 
requisite  for  the  cultivation  of  the  soil.  Those  altera- 
tions arc  indispensibly  necessary  for  promoting  vegeta- 
tion, and  the  natives  consequently  look  forward  to  the 
change  wiih  the  utmost  eagerness  and  anxiety. 

An  immense  ridge  of  mountains,  extending  13  de- 
grees of  latitude,  that  is,  from  Cape  Comorin  to  Surat, 
produces  the  most  iniporlaiil  effects  in  regard  to  the 
nature  of  the  seasons,  not  in  the  Carnatic  only,  but 
throughout  the  wiiolc  peninsula.  Although  the  altitude 
of  these  mountains  is  vmknown,  yet  it  is  sufficiently  great 
to  prevent  the  great  body  of  clouds  from  passing  over 
them;  and,  accordingly,  the  alternate  N.  E.  and  S.  W. 
winils  (called  the  monsoons)  occasion  a  rainy  season  on 
«ne  side  of  the  mountains  only  ;  that  is  on  the  windward 
side.  It  would  appear,  nevertheless,  that  a  sufficient 
number  of  clouds  pass  over  to  occasion  a  rainy  season, 
at  a  considerable  distance  to  leeward,  where  those  clouds 
descend,  as  we  may  suppos«  them  to  do  ;  although  at  the 
time  they  passed  over  the  Gauts  they  must  necessarily 
liavc  been  too  high,  and  of  course  too  light,  to  condense 
and  fall  in  rain  there.  Tlie  lidge  of  the  Gauts  shelters  a 
particular  tract  only,  beyond  which,  the  ligut  and  elevated 
clouds  that  pass  over  it  descend  in  rait).  Madras  is 
within  the  limit  of  the  sheltered  tract,  though  at  least 
300  miles  to  leeward  of  the  Gauts.  (See  Rennell's 
Memoir.) 

Though  an  immense  number  of  rivers  intersect  India 
in  every  direction,  yet  the  Carnatic,  properly  so  called, 
is  worse  supplied  with  such  as  arc  navigable  than  almost 
any  country  of  ecjual  extent.  Tliis  no  doubt  operates 
as  a  powerful  barrier  towards  promoting  the  facilities 
to  commerce,  and  conseciuently  to  the  pi'ogrcss  of  ma- 
nulactures,  which  it  would  otlicrwisc  have  enjoyed.  Lit- 
Voi,.  V.     Part  I. 


tic  or  no  internal  navigation  can  be  carried  on,  and  the 
difficulty  of  transporting  goods  from  one  place  to  another 
must  be  severely  fell.  All  the  rivers  on  the  coast  of 
Coromandel  are  subject  to  very  sudden  and  unforeseen 
alterations,  which  arc  occasioned  by  the  rains  that  fall 
on  the  mountains.  In  the  space  of  twenty-four  hours,  it 
often  hapjiens,  that  from  being  fordable,  they  become 
almost  impassable  even  by  boats,  on  account  of  the 
rapidity  of  the  current.  Considerable  inconvenience  to 
the  inhabitants  is  tiie  certain  effect  of  the  suddenness  of 
so  great  an  increase,  but  this  is  greatly  counterbalanced 
by  the  genial  influence  which  these  ovc^rflowings  have 
upon  the  soil,  from  which  tiKty  must  derive  their  sub- 
sistence. In  a  tropical  country,  the  heat  is  so  excessive, 
that  the  ground  is  riuite  parched  ;  and  had  not  nature 
made  the  wise  provision  of  periodical  rains,  common  to 
every  region  of  the  same  latitudes,  vegetation  could  never 
take  place  :  it  must  soon  have  become  altogether  unin- 
habitable, because  incapable  of  affording  sustenance  to 
man  or  beast. 

There  are  only  three  rivers  in  the  Carnatic,  properly 
so  called,  which  it  is  necessary  to  mention  in  this  place. 
The  Paliar  runs  past  the  cities  of  Vellore,  Arcot,  Con- 
jevcram,  and  Sadras.  At  the  last  mentioned  place,  it 
is  extremely  broad,  and  discharges  itself  into  the  sea. 
About  the  middle  of  October,  when  the  winter  com- 
mences, and  the  rain  pours  down  in  torrents,  it  is  some- 
times half  a  mile  broad,  and  flows  with  the  utmost 
violence  and  impetuosity.  The  second,  named  the 
Clionenbar,  falls  into  the  sea  on  the  south  of  Pondi- 
clierry,  after  having  united,  not  far  from  that  city,  with 
the  Gingce.  The  third  is  called  the  Pannar,  or  the 
Golden  River.  It  has  its  source  in  the  Gauts,  not  far 
from  Darampuri  in  Mysore,  runs  past  Tricalore,  and  on 
the  north  of  Cuddalorc  throws  itself  into  the  sea. 

It  is  a  singular  circumstance,  that  the  coast  of  the 
Carnatic  forms  nearly  a  straight  line,  and  that  it  has  ne 
port  for  shipping.  It  is  also  incommoded  with  a  high 
and  dangerous  surf  or  wave,  that  breaks  upon  it,  and 
induces  the  necessity  of  using  the  boats  of  the  countrj- 
to  land  in.  These  are  called  massoolah,  and  are  of  a 
singular  construction,  being  formed  without  ribs  or 
keel,  with  flat  bottoms,  and  having  their  planks  sewed 
together,  iron  being  totally  excluded  throughout  the 
wj-.ole  fabric.  By  this  construction  they  are  rendered 
flexible  enough  to  elude  the  effects  of  the  violent  shocks 
which  they  receive,  by  the  dashing  of  the  waves,  or  surf 
on  the  beach,  which  either  oversets  or  breaks  to  pieces 
a  boat  of  European  construction.  The  sides  of  tiicse 
boats  are  raised  remarkably  high,  and  sewed  together 
with  the  fibres  of  the  cocoa-nut  tree,  and  caulked  with 
the  same  material.  They  arc  remarkably  light,  and 
are  managed  with  great  dexterity  by  the  natives  ;  they 
are  usually  attended  by  two  cattamarans  or  rafts,  pad- 
dled by  one  man  each  ;  the  intention  of  which  is,  that 
should  the  boat  be  overset  by  the  violence  of  the  surf, 
the  persons  in  it  may  be  preserved.  No  port  for  large 
vessels  occurs  between  Trincomalce,  on  the  east  side 
of  Ceylon  and  the  Ganges,  which  is  an  extent  of  15  de- 
grees. 

The  coast  of  Coromandel  has,  at  a  distance,  the  ap- 
pearance of  a  green  theatre,  when  the  season  is  favour- 
able. The  sea-shore  is  covered  with  white  sand  ;  and  a 
multitude  of  beautiful  shells  are  occasionally  to  be  seen. 
The  land  is  covered  to  a  considerable  distance,  with  a 
great  variety  of  trees,  and  particularly  tnat  called  by  the 
Europeans  the  real  Indian  palm,  or  the  cocoa -nat  tree. 
Z  z 
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The  natives  call  it  tenga,  and  make  much  use  of  it  in 
embellishing  their  gardens.  A  great  number  of  these 
are  planted  on  the  coast,  interspersed  with  hamlets  and 
villages,  and  afTord  a  most  delightful  prospect  to  the 
spectator. 

The  maritime  cities  and  towns  of  the  Carnatic  are 
Cuddalore,  Pondicherry,  Porlonovo,  Sadras,  St  Thomas, 
Madras,  and  Pullicate,  and  a  few  others  of  lesser  note. 
Cuddalore  is  naturally  a  very  strong  situation,  a  circum- 
stance of  great  importance  formerly,  when  war  was  so 
frequently  carried  on  in  India,  and  would  certainly  have 
been  more  commodious  for  tVie  British  settlement  than 
Madras,  at  the  time  that  the  Trench  were  in  possession 
of  Pondicherry.  The  Dutch  formerly  possessed  the 
towTis  of  Portonovo,  Sadras,  and  Pullicate ;  but  the 
valour  of  the  British  arms  has  wrested  these  from  them, 
and  rendered  us  independent  of  the  rivalship  of  any 
European  power  on  the  eastern  coast  of  India.  St 
Thomas  is  from  three  to  four  miles  to  the  southward  of 
IVIadras,  and  here  there  was  formerly  a  considerable  Por- 
tuguese settlement.  Madras,  or  Fort  St  George,  is  close 
on  the  margin  of  the  sea,  and  is  the  principal  settlement 
of  the  British  East  India  Company  on  the  east  side  of  the 
peninsula. 

The  nominal  capital  of  the  Carnatic  is  Arcot,  the 
residence,  or  rather  which  was  formerly  the  constant 
residence  of  the  nabob  of  that  name.  From  the  depen- 
dent state  of  its  old  possessor,  and  the  obligations  imder 
which  he  lies  to  the  British  government,  it  has  lost  much 
of  that  splendour  and  luxury  of  a  court,  by  which  it  had 
been  so  long  distinguished.  All  the  towns  throughout 
the  whole  Carnatic,  are  exceedingly  exposed  to  the 
attacks  of  an  enemy's  horse,  from  the  level  nature  of 
the  country.  This  has  rendered  it  an  object  of  indispen- 
sible  necessity  to  erect  forts,  and  to  improve  the  situation 
of  tlie  place,  and  in  general  to  remedy  the  disadvantages 
of  so  dry,  open,  and  unprotected  a  territory.  Accord- 
ingly the  fortress  at  Madras,  called  Fort  St  George,  is 
of  very  great  strength  ;  including  within  it  a  regular, 
well  built  city.  Upon  any  sudden  incursion  of  the 
enemy,  (as  in  1"80),  the  inhabitants  of  the  country  flock 
to  these  fortified  places,  and  carry  along  with  them  their 
families,  and  what  little  property  they  can  conveniently 
collect.  The  instances  of  the  most  excessive  cruelty 
that  have  occurred  in  the  Carnatic  wars,  have  not  been 
confined  to  its  Mahomedan  conquerors ;  for  so  late  as 
1761,  Pondicherry,  the  finest  city  in  India,  together  with 
its  citadel,  was  razed  to  the  groimd.  From  the  complete 
subjugation  of  the  native  princes,  and  the  ascendency 
of  the  British  arms,  it  is  not  considered  at  present  as 
of  any  importance  to  keep  in  constant  repair  any  forts 
in  the  Carnatic,  excepting  those  that  are  on  the  sea- 
coast,  or  command  some  of  the  great  roads  leading  into 
it.  Tlius  the  fortress  of  Arcot  is  in  bad  repair,  altho\igh 
the  nabob  maintains  a  garrison  of  his  own  troops  in  it ; 
whereas  that  of  Vellore,  being  a  post  of  great  impor- 
tance, and  the  most  direct  route  from  the  country  of 
Mysore,  is  justly  deemed  impregnable  to  an  Indian 
army.*  It  consists  of  three  strong  forts,  on  as  many 
hills.  That  part  of  the  Carnatic  v>'hich  more  peculiarly 
belongs  to  the  East  India  (Company,  is  called  Jaghire,  a 
tenn  which  generally  means,  a  grant  of  land  from  a 
sovereign  to  a  subject  revokablc  at  pleasure,  but  in  most 
instances  for  a  life  rent,  neither  of  which  apply  to  that 
under  considerution.   It  contains  2440  square  miles,  and. 


according  to  Rennell,  its  revenue  is  reckoned  at  about 
150,000/.  per  annum.  This  tract  of  country  extends 
from  Madras  to  the  Pullicate  lake  northward  ;  and  to 
Alamparue,  southwards ;  ai^d  westward,  beyond  Con- 
jeveram  ;  that  is  about  108  miles  along  shore,  and  47 
inland,  in  the  widest  part. 

The  inhabitants  of  the  Carnatic,  particularly  upon  the 
sea  coast,  consist  of  an  immense  variety  of  difl'erent 
tribes  of  men.  This  has  arisen,  no  doubt,  from  the  mar- 
ketable nature  of  the  commodities  which  it  has  produced 
in  every  age,  and  the  consequent  opportunity  that  was 
afforded  to  adventurers  to  acquire  wealth,  one  of  the 
leading  pursuits  of  the  generality  of  mankind.  The  po- 
pulation of  the  whole  district  has  never  been  accurately 
ascertained.  The  city  of  Madras  itself  is  extremely 
populous,  and  the  strange  medley  of  which  it  consists, 
is  well  calculated  to  convey  a  just  idea,  though  upon  a 
large  scale,  of  the  variety  of  inhabitants  in  the  rest. 
None  are  permitted  to  reside  in  Fort  St  George  but  the 
English,  and  it  is  called  the  White  town;  but  the  outer 
district  is  inhabited  by  Eui'opeans,  Armenians,  Benga- 
lese,  Chinese,  Peguans,  Arabians,  Jews,  and  black  and 
white  Indians,  of  all  classes  and  religious  sects,  kc;  it 
is  called  the  Black  town. 

It  would  be  improper  to  enter  here  into  a  long  detail 
respecting  the  ditl'erent  races  of  men,  their  dress,  cus- 
toms, manners,  peculiar  institutions,  or  religion,  as  a  full 
exposition  of  those  different  particulars  will  be  given 
under  the  article  India.  It  may  be  necessary  to  ob- 
serve, however,  that  throughout  the  whole  of  India,  a 
very  great  similarity  exists  in  all  these  respects.  They 
have  very  generally  been  arranged  under  Hindoos,  Ma- 
homedans,  and  Christians  ;  their  religion  conveying  a 
pretty  accurate  idea  of  the  tribes  which  compose  those 
different  orders.  The  complexions  of  the  people  on  the 
coast  of  Coromandel  are  considerably  darker  than  those 
to  the  novtliward ;  and  the  native  Hindoos  are  generally 
darker  than  the  Mussulman,  wlio  originally  came  from 
Tartary  and  Persia.  They  all  wear  white  cotton  dresses, 
and  made  almost  in  the  same  manner.  To  distinguish 
the  Hindoos,  therefore,  you  must  look  very  closely  at 
their  forehead  or  breast,  because  they  have  certain  marks 
which  they  consider  as  sacred,  and  by  which  it  mav  be 
discovered  to  what  sect  they  belong,  and  what  Deity 
they  worship. 

It  is  well  known,  that  the  Hindoos  are  divided  into 
casts.  Four  of  these  are  esteemed  pure :  that  of  the 
Brahmins,  the  Kshatriyas,  the  Vaishyas,  and  the  Sudra. 
Every  other  member  of  the  community,  who  is  not  con- 
nected with  one  or  other  of  these,  is  reckoned  impure. 
The  divisions  of  the  tirs^  class,  however,  in  the  Carna- 
tic, are  different  from  what  they  are  in  Bengal.  They 
are  divided  into  three  sects,  and  thotigh  they  admit  the 
divine  authority  of  the  same  purans  or  religious  books, 
they  interpret  them  diflerently,  and  have  each  their  fol- 
lowers. They  consider  the  second  class  as  having  been 
quite  extinct  for  many  centuries.  Another  very  singu- 
lar difference  also  exists  in  this  country,  nu  Brahman 
officiates  in  any  of  the  temples  of  the  inferior  gods,  whose 
altars  arc  stained  with  blood. 

The  food  of  the  natives  of  India  is  well  known  to  be 
very  similar  throughout  the  whole  continent.  A  vege- 
table diet  and  milk  constitute  the  whole  of  it.  In  so  ex- 
tensive a  tract  of  coimlry,  it  must  naturally  be  expected 
that  a  difference  of  taste  will  exist.     The  tari,  or  for- 
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meiUed  juice,  and  U\c  jatrory,  or  inspissated  juice  of  ihc 
/laimira  Irce,  (Jtorasaua  I'labclliformis,)  arc  more  eslo-ni- 
cd  ill  llic  CaiMiitie  lliuii  llios<'  dI'iIk;  wild  diili:,  to  wliicK 
tho  Uei)gal>;sc  j;ive  the  dciitled  piel'ereiice.  They  pre- 
tend to  be  very  nioili  rati:  in  tlic  use  of  the  tari^  l)ut  con- 
sume fjreal  <|u;iiililies  of  thcy«,5-</ri/.  Ilsellsiin  the  coun- 
try for  about  nine  shillinijs  anil  live  pence  pur  huiuliid 
weight.  Tlie  pcnplc  viU<j  mwkv  jagory  from  palm  trees, 
follow  no  other  |)rolcssion.  Tlic  cant  is  called  H/iauar, 
but  the  individual  in  the  T.miul  lan!;ua);e  is  H/ianan. 
He  ascends  tin:  palniira  tree  niornint!;  and  evening,  in 
order  to  collect  tiie  exuded  juice,  und  through  the  day 
he  ami  his  family  boil  it  down  into  jagory.  The  tree 
produces  at  all  seasons,  and  one  man  can  take  care  of 
200  trees,  from  which  he  can  extract  about  482  pounds 
ofjaffory. 

A  great  variety  of  languages  are  spoken  in  the  Car- 
natic.  The  Tamul,  thcllindostaniicc,  the  Persic,  and 
the  Arabic,  ice.  Many  of  tlie  names  of  remarkal)le 
places  and  objects  (e.  ff.  the  word  Gliaut,)are  of  Arabic 
extraction,  or  at  least  arc  to  be  found  in  t!iat  language. 
Whether  these  words  were  borrowed  in  the  same 
manner,  as  we  in  modern  tiilies  borrow  the  names  of 
arts,  sciences,  &c.  from  the  Greek,  or  from  what 
other  cause  it  proceeded,  it  would  be  presumptuous  to 
affirm  positively.  Similarity  of  sound,  even  when  ac- 
conipanied  with  identity  of  meaning,  is  an  exceedingly 
uncertain  fotmchuion  upon  which  to  assert  a  priority  of 
claim  upon  the  one  side  or  the  other.  The  early  litera- 
ture of  the  natives  of  India,  as  well  as  their  knowledge 
of  the  more  tvbstruse  sciences,  have  been  frequently  the 
subject  of  panegyric.  The  inhabitants  of  the  Carnatic 
have  laid  claim  to  a  considerable  share  of  tlie  fame  which 
they  conceive  their  ancestry  to  have  ac<piired  in  the  cul- 
tivation of  learning,  and  in  the  opinion  of  competent 
judges  have  made  good  their  title.  It  would  be  idle  to 
launch  into  the  regions  of  uncertainty,  upon  a  subject 
which  the  hand  of  time  has  now  consigned  to  impenetra- 
ble darkness.  One  thing,  however,  seems  to  be  placed 
beyond  the  shallow  of  doubt,  that,  at  a  period  how  re- 
mote soever,  the  sovereigns  of  the  Carnatic  must  have 
been  possessed  of  great  wealth  and  power,  and  the  coun- 
try in  general  must  have  made  extraordinary  advances 
in  population,  industry,  and  in  the  arts,  before  they  could 
have  left  so  magnificent  monuments  of  their  architectu- 
ral profusion  and  skill.  Tlie  number,  variety,  extent, 
and  elegance  of  their  pagodas  and  otiier  public  Iniildings, 
cannot  be  exceeded,  and  scarcely  etpialled  in  nations  that 
have  attained  to  a  very  high  degree  of  civilization.  The 
duration  of  those  remains  of  ancient  grandeur  has  been 
accounted  for,  or  at  least  attemiited  to  be  accounted  for, 
from  the  nature  of  the  cement  employed  in  building  in 
India,  (it  is  composed  of  a  mixtiu'C  of  oil  and  viscous 
sul)stances,)  and  from  the  nature  of  the  climate. 

It  is  perhaps  inipossil)lc  for  an  European  to  judge  of 
the  true  genius  of  Indian  poetry,  or  to  enter,  with  the 
spirit  of  an  Asiatic,  into  the  productions  of  their  bards. 
Tiic  superiority  of  the  knowloilge  of  the  language,  aided 
by  many  fabulous  traditions  which  the  natives  consider 
as  canonical,  render  them  much  more  inclined  to  peruse, 
with  enthusiasm,  the  works  of  their  favourite  authors. 
Their  painting,  it  must  be  confessed,  bears  little  or  no 
resemblance  to  nature;  and  of  their  music  perhaps  no 
high  encomium  can  be  pronounced.  Dr  Buchanan  re- 
marks, "  that  the  nmsic  of  the  jVabiit,  or  state  baud  of 
the  nabob  of  Arcot,  is  much  superior  to  any  thing  he 


had  ever  heard  among  the  natives,  and  is  not  much 
harsher  than  our  clarionet." 

The  first  and  the  nio»t  important  of  all  arts  is  that  of 
agriculture,  ami  civilization  can  have  made  but  very  in- 
considerable progress  where  it  is  not  cultivated.  Man- 
kind have  a  powerful  stimulus  to  employ  every  exertion, 
in  order  to  innease  the  means  of  sui)^,istence.  The  de- 
gree of  exerlioii,  however,  whii.h  in  actually  made,  de- 
pends upon  many  adventitious  circumstances,  such  as 
the  climate,  the  soil,  the  spontaneous  productions  of  the 
earth.  See.  The  progress  of  agriculture  in  the  Carnatic 
has  been  very  small,  like  that  of  every  other  country  in 
India.  It  may  be  said  to  have  been  stationary  for  ages. 
Tin;  soil  in  many  places  is  line,  and,  when  the  proper 
cpranlity  of  rain  falls,  reciuires  very  little  labour  to  pro- 
duce a  most  abundant  crop.  In  others  the  soil  is  very 
indifl'erent.  Rocks,  or  large  detacheil  masses  of  granite, 
are  very  common  in  many  lields,  even  in  those  district;: 
that  are  considered  as  the  most  fertile.  In  other  places, 
again,  there  are  immense  beds  of  granite,  or  of  that  rock 
decomposed  into  harsh  coarse  sand.  Many  of  the  hills 
are  composed  of  the  same  substance,  which  alone  ren- 
ders cultivation  totally  impracticable.  From  the  iritense- 
ness  of  tiie  heat  of  the  climate,  even  the  best  and  most 
favourable  soils  require  a  very  great  quantity  of  water, 
in.  order  to  promote  vegetation.  Nature  most  common 
ly  sup])lies  abundance  of  this  necessary  manure  in  the 
rainy  seasons,  and  in  that  case  two  crops  are  produced. 
If  tl-iis  be  withlield,  scarcity,  and  even  famine,  is  the 
certain  consequence.  The  natives,  however,  have  at- 
tempted to  provide  what  is,  in  a  small  degree,  a  substi- 
tute for  this  invaluable  blessing.  Throughout  the  whole 
of  India,  what  is  called  tanks,  or  reservoirs  of  water,  have 
been  formed.  In  Bengal,  this  is  generally  effected  by- 
digging;  but  in  the  Carnatic,  where  the  situation  is 
more  favourable,  they  shut  up,  with  an  artificial  bank, 
an  opening  between  two  natural  ridges  of  ground.  Some 
of  tl.ese  tanks  extend  from  seven  to  eight  miles  in  length, 
and  three  in  breadth  ;  and  are  said  to  be  sufficient  to  sup- 
ply with  water  the  lands  of  thirty-two  villages  for  eigh- 
teen months,  should  the  rains  fail.  In  the  villages  thus 
watered  by  Saymbrurnbacum  tank,  there  are  5000  per- 
sons employed  in  agriculture.  But  the  bounty  of  Nature 
renders  this  seldom  necessary.  The  water  which  is  col- 
lected is  generally  employed  in  the  dry  season,  and  let 
out  in  small  streams,  without  the  aid  of  machinery,  as 
wanted  for  cultivation.  The  genial  nature  of  the  soil 
and  climate,  assisted  by  moisture,  is  all  that  is  requisite 
to  produce  the  most  luxuriant  crop.  When  the  water 
of  a  fan/c  is  exhausted  before  the  rice  of  the  fields  water- 
ed by  it  is  ripe,  the  crop  must  either  perish,  or  they 
must  use  the  yatam-,  or,  as  the  English  call  it,  the ^acofa. 
One  acre  and  nearly  one-fifth,  reipiire  the  constant  la- 
bour of  four  men  to  supply  it  with  water  for  the  cultiva- 
tion of  rice.  The  same  number  of  men  are  able  to  wa- 
ter three  times  the  same  quantity  of  garden  ground, 
because  a  smaller  supply  is  required.  When  there  is  a 
necessity  for  watering  by  machinery,  a  deduction  from 
the  rent  is  generally  allowed.  The  machines  are  exceed- 
ingly rude,  and  discover  very  little  enterprizc  or  know- 
ledge of  the  mechanical  powers  in  those  who  have  for 
ages  employed  them. 

The   instruments  of  husbandry  arc  of  the  same  rude 

construction ;  and  were  it  not  for  the  excellence  of  the 

soil  and  climate,  they  never  could  dress  the  ground  so  as 

to  render  it  capable  of  producing  what  could  indemr.iiy 
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the  labour  bestowed  upon  it,  or  even  support  the  labourer 
himself.  It  is  not  the  want  of  an  inventive  genius,  to 
which  we  ought  to  ascribe  the  small  progress  that  they 
have  made  in  improving  the  instruments  employed  by 
them.  There  are  few  inventions  in  the  arts  that  have 
not  been  dictated  by  necessity,  and  have,  either  in  imagi- 
nation or  in  reality,  been  considered  as  contributing  to 
that  love  of  ease  which  is  so  natural  to  man.  Every  im- 
plement of  husbandry  they  make  use  of  would  be  totally 
useless  in  a  different  region  of  the  earth.  The  spade, 
hoe,  harrow,  and  plough,  are  equally  bad,  and  scarcely 
deserve  the  names.  The  great  additional  labour  which 
thus  devolves  upon  the  husbandman  is  inconceivable  ; 
but  custom  and  ancient  usage  reconcile  them  to  any 
thing. 

In  the  Carnatic,  the  greater  part  of  the  Brahmans  en- 
gage in  secular  professions.  Besides  being  officers  of 
the  revenue,  and  employed  in  administering  justice,  &c. 
they  rent  a  great  deal  of  land,  but  they  never  put  their 
hand  to  the  plough.  Two  unfortunate  and  miserable 
races  of  men  are  doomed  to  discharge  this  laborious 
duty.  These  are  the  Sudra  and  Panchum  Bundum.  The 
latter  are  by  far  the  most  hardy  and  laborious  people  of 
the  country;  and  Hyder  discovered  his  sagacity,  when 
he  shewed  them  such  particular  marks  of  his  preference, 
as  to  settle  them  in  many  parts  of  his  dominions  as  far- 
mers, and  interdicted  his  subjects  from  calling  them  by 
any  other  name  than  that  of  cultivators.  There  are  a 
few  Mussulmen  who  cultivate  their  farms  by  means  of 
slaves,  but  they  are  not  numerous  in  this  part  of  Hin- 
dostan.  Some  of  the  Sudra  cast,  who  have  acquired  a 
little  property  by  their  industry,  have  also  purchased 
slaves,  whom  they  employ  in  agriculture  ;  but  in  gene- 
ral their  lands  are  cultivated  with  their  own  hands. 

The  staple  graui  of  the  country  is  rice.  It  forms  the 
favourite  beverage  of  the  Hindoos,  whose  religion  for- 
bids them  the  use  of  animal  food  ;  and  their  agriculture 
is  chiefly  directed  to  its  production.  They  bestow  also 
considerable  care  on  the  cultivation  of  maize,  the  sugar- 
cane, and  cocoa-nut  tree.  Tlie  wheat  that  is  raised, 
whether  from  tlie  climate  or  injudicious  treatment,  or 
from  both,  scarcely  deserves  to  be  mentioned.  The 
cotton-tree,  however,  is  widely  diffused,  and  in  no  part 
of  India  does  it  thrive  better  than  on  the  dry  coast  of  Co- 
romandel. 

The  narrow  policy  of  the  proprietors  of  the  ground 
has  produced  very  injurious  effects  in  many  parts  of 
India.  Thus,  when  the  tenant  is  unable  to  pay  his  rent, 
it  is  usual  in  Bengal  to  prevent  the  crops  from  being  cut 
down.  In  the  Carnatic,  however,  the  custom  is  to  col- 
lect the  grain  in  stacks,  or  heaps,  after  it  has  been  thrash- 
ed out  in  tlic  field.  To  guard  against  embezzlement, 
several  pieces  of  clay  stamped  with  a  seal,  an:  tlien  put 
on  the  surface  of  the  heap;  and  to  prevent  injury  from 
the  weather,  it  is  tluitcl>ed.  The  grain  continues  in 
these  heaps  till  the  cultivator  is  able  to  satisfy  the  renter, 
cither  by  advancing  money,  or  by  dividing  (he  ])roduce. 
In  every  village  a  particular  officer,  called  talliari,  keeps 
watch  at  night,  and  is  answerable  for  all  that  may  be 
stolen.     See  Buchanan's  Traveln. 

There  are  no  markets  in  the  Carnatic,  similar  to  the 
fairs  or  hauls  of  Bengal.  The  shopkeepers  purchase 
what  thty  liave  occasion  foi'  from  the  farmers  and  ma- 
nufacturers, and  retail  the  articles  thus  procured  in  the 
tazars,  or  towns.  Milk,  a  favourite  beverage,  is  sold 
in  all  its  different  preparations  by  women  on  the  road 
side. 


The  animals  in  the  Carnatic  are  nearly  the  same  as 
are  to  be  found  m  the  other  countries  of  Hindostan. 
It  would  exceed  our  limits  even  to  attempt  an  enuhnera- 
tion  of  them.  These  shall  be  noticed  under  the  article 
India. 

The  roads  through  the  Carnatic  are  in  general  tolera- 
bly good.  That  from  Pondicherry  to  Madras  is  excel- 
lent. In  many  places  it  is  bordered  by  bushy  trees,  un- 
der the  shade  of  which  the  traveller  is  protected  from 
the  scorching  heat  of  the  sun.  Every  two  or  three  miles 
there  are  choultries,  or  taverns,  in  which  comfortable 
accommodation  may  in  general  be  obtained.  Of  these, 
however,  there  are  two  sorts ;  one  for  the  convenience 
of  travellers,  and  another  for  the  reception  of  those 
images  that  may  happen  to  be  carried  in  procession. 
If  not  occupied  by  their  idols,  persons  of  all  descriptions 
are  admitted  into  them.  These  charitable  foundations 
bear  a  great  resemblance  to  institutions  in  the  Romish 
church,  and  to  the  caravanseras  in  Turkey  and  Persia. 
The  accoimts  given  by  different  authors  of  the  hospita- 
lity of  the  natives  of  the  Carnatic  are  very  various.  They 
run  into  extremes ;  and  perhaps  a  whole  people  have 
been  characterised  only  from  the  comparatively  few  in- 
dividuals with  which  they  may  have  each  happened  to 
have  had  intercourse. 

The  maiiufictures  of  the  Carnatic  are  chiefly  those 
of  cotton,  which  is  wrought  into  an  immense  variety 
of  different  articles.  From  the  earliest  times,  the  Hin- 
doos have  excelled  in  this  species  of  manufacture,  and 
for  ages  supplied  the  whole  of  Europe,  a  great  part 
of  Asia,  and  the  shores  of  Africa  upon  the  Mediter- 
ranean and  the  Red  Sea,  with  cotton  goods,  whether  for 
the  purposes  of  dress,  or  of  iiouseiiold  furniture,  &c. 
Madras  and  Pondicherry  have  always  taken  the  lead  of 
all  the  other  towns  and  cities  on  the  coast  in  regard  to 
commerce.  The  foreign  trade  was  formerly  i)artitioned 
principally  among  tlie  Portuguese,  the  Dutch,  the 
Danes,  the  French,  and  English.  The  latter,  how- 
ever, have  at  present  a  mor.opoly  of  the  wiiole  trade 
with  India.  What  is  called  the  country  trade,  is  carried 
on  in  ships,  the  property  of  merchaiUs  who  reside  on  the 
spot. 

There  is  a  very  great  difference  in  the  value  of  the 
coin  used  in  the  Carnatic,  as  well  as  in  other  parts  of 
Hindostan.  The  East  India  Company  have,  however, 
co-operated  with  the  natives  in  bringing  the  weights 
and  measures  to  a  much  greater  degree  of  accuracy; 
and  hi  the  Jaghirc  they  are  permanently  fixed.  See 
Renncl,  BartoUmeo,  Buchanan,  Sonncrat,  and  Hodges  ; 
see    also    the    articles    India,    Madras,   and    Pondi- 

CHEURY.      (u) 

CARNEAIJES.     See  tlie  article  Academics. 

CARNICOB.VR,  the  northernmost  of  that  cluster  of 
islands  in  the  bay  of  Bengal,  called  tlie  Nicobars.  It  is 
about  40  miles  in  circumference,  of  a  circular  figure, 
and  elevated  little  more  than  six  feet  above  the  level  of 
the  sea.  So  much  does  it  abound  in  wood,  that  at  a  dis- 
tance it  appears  to  contain  nothing  else,  though  there 
are  several  spots  upon  it  well  cleared,  and  very  delight- 
ful. The  trees  are  chiefly  the  barriongloiiia,  cocoa  nut, 
tournefortia,  borassus,  and  areca ;  the  aletris  fragrans, 
and  various  other  shrubs,  arc  to  be  met  with  :  nuts  of 
different  kinds,  pine-apples,  plantains,  limes,  &:c,  are 
produced  in  great  plenty:  there  arc  also  wild  ginger, 
excellent  yams,  and  a  root  which  the  natives  call  cachu, 
and  which  is  obviously  a  species  of  arum.  All  these 
grow  abundantly,  and  with  very  little  care,  the  climate 
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being  genial,  and  the  soil  rich.  Lord  Valcnlia,  how- 
ever, wlicn  lie  visited  the  island  in  1802,  could  get  no 
yams,  and  did  not  si;c  a  sinj^le  piiie-applc.  'I'lic  tim- 
ber, which  is  |)lentilul,  afi'ords  excellent  materials  for 
biiildini;  and  ri|);iiriin;  ships,  and  some  ol  it  is  of  very 
lar^e  dimensions.  No  grain  of  any  sort  is  pi'oduccd  on 
the  island.  Tlure  are  great  numbers  of  |)igeons,  poul- 
try, and  pigs.  'I'he  latter  are  of  the  species  called  sua 
babyrusna.  It  is  probable  that  now  there  arc  also  go.its, 
as  Lord  Vakntiu  left  a  male  and  female  of  thai  useful 
animal,  of  which  the  natives  promised  to  lake  great 
care.  The  other  (|Uadrupeds  arc  do;^s,  ruts,  and  a  large 
animal  of  the  lizard  kind,  called  by  the  natives  tolongui. 
Serpents  are  numerous,  and  their  bite  is  frequently  fatal 
to  Uie  inhabitants. 

The  houses,  or  huts,  in  this  island,  arc  generally 
erected  upon  the  beach,  which  is  sand,  intermixed  with 
coral  rock;  and  form  villages,  each  consisting  of  fifteen 
or  twenty  of  them,  and  every  house  containing  a  family 
of  about  twenty  persons.  They  are  of  a  round  shape, 
elevated  upon  long  wooden  pillars,  covei'ed  with  thatch, 
and  having  no  windows,  so  that  they  very  much  resemble 
bee-hives.  The  entrance  to  them  is  by  a  trap  door  be- 
low, and  the  inhabitants  mount  by  means  of  a  ladder, 
which  is  drawn  up  at  night.  For  the  admission  of  light 
and  air,  the  flooring  is  made  of  liiin  slips  of  bamboo, 
laid  at  certain  distances.  Tlie  inside  is  finished  oH'  with 
neatness,  and  usually  decorated  with  nets,  hshing  lances, 
and  otiicr  implements  of  that  kind.  The  inhabitants 
sleep  in  little  liammocks  made  of  matted  grass,  or  the 
rind  of  trees;  the  males  on  one  side,  and  the  females  on 
the  other.  To  prevent  the  rats,  and  especially  the 
snakes,  from  getting  in,  the  pillars  on  which  the  houses 
stand,  arc  covered  with  a  very  smooth  sort  of  leaf;  and 
still  farther  to  increase  security,  there  is  a  flat  broad 
piece  of  wood  made  to  project  from  each  pillar,  near 
the  top  of  it,  which  it  is  impossible  for  the  noxious  ani- 
mals to  pass. 

The  inhabitants  of  Carnicobar,  though  of  small  sta- 
ture, arc  well  made,  very  muscular,  uncommonly  active, 
and  in  general  healthy.  T.ieir  complexion  is  of  a  coj)- 
per  colour,  and  their  features  have  a  resemblance  to 
those  of  the  Malays,  excepting  that  their  noses  are  not 
so  flat.  They  have  large  mouths  and  irregular  teeth, 
which  the  practice  of  chewing  betel  rcndeis  black  and 
disgustini;.  The  men  have  their  hair  cut  short,  while 
the  women  have  their  heads  shaved  ciuite  bare.  Both 
sexes  get  their  cars  pierced  when  very  young,  and  con- 
trive, by  squeezing  large  pieces  of  wood  iijto  the  holes, 
and  suspending  heavy  weights  from  them,  to  render 
them  hideously  wide,  and  very  disgusting  to  the  eye. 
From  the  accounts  which  have  been  given  of  them,  it 
woidd  appear  that  their  countenance  is  far  from  being 
handsome  or  elegant.  The  women,  in  particular,  Mr 
Hamilton  says,  are  extremely  ugly.  Lord  \'alentia, 
however,  tells  us,  that  their  features,  though  the  very 
reverse  of  beautiful,  have  a  pleasing  expression.  Though 
fond  of  European  apjiarcl  when  they  can  get  it,  their 
native  dress  has  all  the  simplicity  of  savage  life  in  a 
warm  climate.  The  men  wear  nothing  but  a  narrow 
strip  of  cloth  wrapped  close  and  tight  about  t^e  middle. 
Tl  e  women  have  only  a  short  pettii  oat  made  of  rushes, 
or  liry  grass,  reaching  half  way  down  the  thigh,  and 
hanging  round  them  like  the  thatching  of  a  house. 
They  speak  a  mixture  of  broken  English  and  barbarous 
Portuguese,  which  Lord  Valenlia  tells  us  prevented 
Irim  from  having  any  difhculty  iii  coniiniuiiciilinij  with 


them.  But  their  original  tongue  is  that  of  Pegu,  from 
which  the  Nicobar  islands  were  peopled  ;  though  their 
frequent  intercourse  with  strangers  has  made  them  in  a 
great  measure  renounce  or  forget  it.  They  have  this  pe- 
ciiliai'ily  in  their  utterance,  which  is  the  principal  fti.turc 
that  they  have  retained  of  their  native  language,  that  tliey 
pronouiK  e  their  words  with  a  sort  of  stop  or  catch  ui 
the  throat,  at  every  syllable. 

In  eating  and  drinking,  they  go  to  great  excess. 
Their  favourite  food  is  poik,  which,  with  them,  is  re- 
markably fat,  and  of  which  they  devour  immense  quan- 
tities at  their  village  feasts.  They  like  to  sit  at  table 
with  Europeans;  and  they  eat  every  thing  that  is  set 
befoi'c  them  with  the  most  voracious  and  indiscriniinating 
appetite.  As  might  be  expected,  they  are  by  no  means 
nice  in  the  cooking  of  their  victuals.  Their  pork  gets 
nothing  more  than  a  hasty  grill  over  a  quick  fire,  and  is 
swallowed  by  them  almost  raw.  Their  method  of  roast- 
ing a  fowl,  is  by  running  a  wooden  spit  through  it,  and 
holding  it  over  a  brisk  fire  till  all  the  feathers  are  burnt 
ofl',  when  it  is  quite  prepared  to  their  taste.  They  also 
make  use  of  small  shell  lish,  of  which  they  have  great 
lilcnty,  and  which  they  kill  by  means  of  lances,  with 
wonderful  dexterity.  Their  drink  consists  of  cocoa  nut 
milk,  and  a  liquor  called  aoura.  The  soura  is  a  juice 
which  exudes  from  the  cocoa-nut  tree,  after  cutting  off 
the  young  sprouts  or  llowers,  and,  being  allowed  to  fer- 
ment, acquires  an  intoxicating  quality.  This  they  suck 
slowly  through  a  small  straw,  whieh  method  of  taking 
it,  increases  its  power  of  inebriation.  They  are  also  very 
fond  of  arrack,  which  they  obtain  in  presents  or  by  bar- 
ter. They  will  continue  drinking  bumpers  of  it  till  they 
are  completely  drunk.  Besides  feasting,  in  which  they 
take  great  pleasure,  their  chief  amusement  is  dancing. 
After  eating,  the  young  men  and  women,  fancifully 
dressed  with  leaves,  engage  ui  this  exercise  ;  while  tlie 
old  people  sit  around  them,  smoking  tobacco  and  drink- 
ing soura.  The  only  musical  instiument  which  they 
have  on  such  occasions,  is  made  of  a  hollow  bamboo, 
about  21  feet  long,  and  3  inches  in  diameter,  along  the 
outside  of  which,  from  end  to  end,  a  single  string,  made 
of  the  threads  of  a  sjilit  cane,  is  stretched,  with  a  liollow 
groove  immediately  under  it,  to  prevent  it  from  touch- 
ing. The  instrument  is  played  on  like  a  guitar.  It 
has  of  course  but  few  notes.  The  performer,  however, 
improves  its  effect  by  accompanying  it  with  his  voice; 
and  the  whole  is  said  to  be  tolerably  agreeable,  as  tlic 
dancers  all  the  while  sing  tunes,  which  are  not  des- 
titute of  harmony,  and  to  which  they  move  in  exact 
time. 

The  Carnicobarians  have  no  notion  of  a  God ;  or  rather 
their  god  is  the  devil,  in  whose  existence  they  firmly 
believe,  and  to  whom  they  pay  a  most  servile  worship. 
They  have  assigned  him  the  best  habitation  in  the  place, 
in  the  front  of  which  they  have  suspended  offerings  of 
various  kinds.  On  the  approach  of  a  storm,  or  of  any 
similar  calamity,  in  which  they  recognise  the  immediate 
agency  of  the  evil  spirit,  they  perform  many  supersti- 
tious ceremonies,  such  as  marching  round  llie  bounda- 
ries of  tJieir  respective  villages,  and  fixing  up  at  iliffer- 
ent  intervals  small  sticks  split  at  the  top,  into  which  they 
inserted  a  piece  of  cocoa  nut,  a  wisp  of  tobacco,  and  the 
leaf  of  a  certain  plant.  It  is  dillicult  to  determine  whe- 
ther these  are  intended  to  propitiate  the  object  of  their 
fear,  or  to  frighten  him  away.  It  appears,  however, 
that  in  every  village  a  higli  pole  is  erected,  with  strings 
of  ground-rattans  hanging  from  it,  and  that,  in  their 
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opinion,  this  pole  has  virtue  sufficient  to  keep  him  at  a 
distance.     Indeed,  they  seem  to  place  much  confidence 
in  charms  of  this  sort;  for  Lord  Valcntia  tells  us,  that 
near  the  shore  he  saw  a  range  of  small  cleft  sticks,  with 
a  piece  of  flesh  stuck  in  each,  which  served  as  a  talisman 
to  keep  off  death,  that  had  visited  them  most  destruc- 
tively in  the  form  of  the  small-pox.     In  the  moral  cha- 
racter of  the  Carnicobarians,  there  are  some  respectable 
qualities,  which  place  them  far  above  many  tribes  in  the 
same  stage  of  society.     In  their  intercourse  witti  stran- 
gers who  visit  them,  they  are  at  first  shy  and  suspicious, 
probably  from  the  experience  or  the   tradition  of  some 
acts  of  treachery;  and  this  suspicion  they  shew  by  ap- 
pearing every  one   of  them   with  some  weapon  in  his 
hand,  which  he  never  quits  for  a  moment;  but  as  soon 
as  they  see  that  there  is  no  ground  for  jealousy,  their 
apprehensions  are  easily  dispelled,  and  they  appear  frank 
and  good  natured,  civil  and  inoffensive.     Their  aversion 
to   dishonesty  is   remarkable.     Theft  or   robbery    very 
seldom  occurs  among  them ;  is  so  rare,  indeed,  that  a 
man  when  he   goes  from  home  never  thinks  of  using 
the  ordinary  precautions  for  securing  his  property,  hav- 
ing no  fear  of  any  depredations  being  committed  by  his 
neighbour.     Nor  is  it  alleged,  so  far  as  we  know,  that 
their  conduct  in   this   respect  is  in  any  degree  different 
in  the   intercourse   and   dealings   which  they  have  with 
those   strangers,   by  whom  they  are    frequently  visited. 
It  is  to  be  observed,  too,  that  their  ideas  of  property  are 
sufficiently  strict ;  for  tliough  they  are  very  willing  to 
impart  to  one  another,  yet  each  has   his  own  personal 
possessions,    consisting    of    live    stock,    fishing-lances, 
hatchets,  &c.  to  which  his  right  is  universally  acknow- 
ledged, and  which,  if  not  witli  the  design,  at  least  with 
the  happy  effect  of  preventing  disputes  among  his  sur- 
viving relations,  are  all   buried  in  the  same  grave  with 
himself.     They  have  an   uncommon  disregard  for  any 
thing  like  ceremony  or  compliment.     When  travelling 
to  any  distant  place,  on  business  or  for  amusement,  they 
will  pass  through  many  villages  without  speaking  to  a 
single  person,  unless  they  arc  charged  with  some  special 
communication.     If   tired  or  hungry,  they  go  into  the 
first  house  they  come  to,  help  themselves  freely  to  what 
they  need,  remain  till  they  are  refreshed  for  their  jour- 
ney, and  then  quietly  take  their  departure,  without  ex- 
changing a  word,  or  taking  the   smallest  notice  of  any 
of  the   family.     They  are   united,  indeed,  by  a  mutual 
and  constant   hiterchange  of  good   offices ;  and   neither 
feel,  nor  even  show,  any  of  that  deference  which  cha- 
racterises the  more  refined  .stages  of  civilization.     No 
authority  is  claimed  by  oneNOver  another,  and  no  pecu- 
liar honour  is  paid  to  any  elates  of  individuals,  except  to 
the  old,  who,  merely  on  account  of  their  age,  are  treated 
with  a  little  more  respect  than  others.     We  are  not  in- 
formed in  what  light  they  regard  the  virtue  of  chastity. 
But  Mr  Hamilton  tells  us,  that  polygamy  is  not  known 
among   them  ;    and   that  they  punisli  adultery   with   so 
much  severity,  as  to  render  tliat  crime  of  rare  occur- 
rence.    The  punishment  consists  in  cutting  off  a  piece 
of  the   foreskin    proportioned   to  the   enormity    of   tiie 
offence,  or  to  the  frequency  with  which  it  has  been  com- 
mitted. 

The  inhabitants  of  Carnicobar  enjoy  good  health,  and 
meet  will-,  few  accidents;  and  tlu  ir  skill  in  medichie  and 
surgery  is  not  greater  than  their  need  of  it.  Tl'.eirmodc 
of  curing  the  sling  of  a  scorpion,  or  ceniiped,  is  this: 
They  take  the  under  jaw  of  a  small  tish,  having  two 
rows  of  teeth  as  sharp  as  needles :  these   arc    forcibly 


struck  with  a  piece  of  wood,  by  way  of  hammer,  into 
the  swelling,  till  it  bleed  freely,  and  tlie  diseased  part  is 
then  boinid  up  with  certain  leaves  till  the  cure  is  com- 
pleted. Mr  Hamilton  mentions  an  instance  of  this  mode 
of  treatment  which  he  witnessed,  being  attended  with 
perfect  success  in  the  course  of  twenty-four  hours. 
When  a  man  dies,  all  his  moveables,  as  has  been  alrea- 
dy stated,  are  buried  with  him ;  his  death  is  mourned  by 
the  whole  village,  and  his  wife,  according  to  custom, 
must  either  consent  to  have  a  joint  of  one  of  her  fingers 
amputated,  or  submit  to  have  a  deep  notch  cut  in  one 
of  the  pillars  of  her  hut.  Mr  Hamilton  gives  the  follow- 
ing account  of  the  funeral  of  an  old  woman,  at  which  he 
was  present.  "  When  we  went  into  the  house,  which 
had  belonged  to  the  deceased,  we  found  it  full  of  her 
female  relations  ;  some  of  them  were  employed  in  wrap- 
ping up  the  corpse  in  leaves  and  cloth,  and  others  tear- 
ing in  pieces  all  the  cloth  which  had  belonged  to  her.  In 
another  house  hard  by,  the  men  of  the  village,  with  a 
great  many  others  from  the  neighbouring  towns,  were 
sitting  drinking  soura  and  smoking  tobacco.  In  the 
mean  time,  two  stout  young  fellows  were  busy  digging 
a  grave  in  the  sand  near  the  house.  When  the  women 
had  done  with  the  corpse,  they  set  up  a  most  hideous 
howl,  upon  which  the  people  began  to  assemble  round 
the  grave,  and  four  men  went  up  into  the  house  to  bring 
down  the  body  ;  in  doing  this,  they  were  much  interrupt- 
ed by  a  young  man,  son  to  the  deceased,  who  endeavour- 
ed with  all  his  might  to  prevent  them,  but  finding  it  in 
vain,  he  clung  round  the  body,  and  was  can  ied  to  the 
grave  along  with  it;  there,  after  a  violent  struggle,  he 
was  turned  away  and  conducted  back  to  the  house.  The 
corpse  was  now  put  into  the  grave,  and  the  lashings 
which  bound  the  legs  and  arms  cut.  All  the  live  stock 
which  had  been  the  property  of  the  deceased,  consisting 
of  about  half  a  dozen  hogs,  and  as  many  fowls,  was 
killed  and  flung  in  above  it.  A  man  then  approached 
with  a  bunch  of  leaves  stuck  upon  the  end  of  a  pole, 
which  he  swept  two  or  three  times  gently  along  the 
corpse,  and  then  the  grave  was  filled  up.  During  the 
ceremony  the  women  continued  to  make  the  most  horri- 
ble vocal  concert  imaginable  ;  the  men  said  nothing.  A 
few  days  afterwards,  a  kind  of  n\onimient  was  erected 
over  the  grave,  with  a  pole  upon  it,  to  which  long  strips 
of  cloth  of  diflcrent  colours  were  hung."  Lord  Valen- 
tia  saw,  around  tlie  village  which  he  visited,  tall  pieces 
of  bamboo  stuck  into  the  ground,  each  of  which,  he 
was  told,  marked  the  spot  where  a  person  had  been  in- 
terred. 

The  Carnicobarians  carry  on  some  trade.  Their  cocoa- 
nuts  are  reckoned  the  finest  in  that  part  of  India,  and 
there  is  a  regular  demand  for  them  from  Pegu,  and  va- 
rious other  quarters.  The  articles  which  they  require 
in  return  are  cloth  of  different  colours,  hatchets,  and 
hanger  blades.  These  last  they  use  in  cutting  down  the 
nuts.  They  usually  purchase  a  greater  quantity  of  cloth 
than  is  necessary  fortlicir  own  consumption,  which  they 
carry  to  Chowry,  a  small  island  to  the  southward,  and 
exchange  it  for  canoes,  which  they  cannot  make  for 
themselves.  For  this  purpose  they  send  a  large  fleet  of 
boats  every  year  in  the  month  of  Novonilicr,  and  these 
they  navigate,  not  by  a  compass,  of  wliich  they  know 
notliing,  but  by  the  help  of  the  sun  and  stars.  They  are 
very  anxious  to  procure  tobacco  and  arrack;  but  these, 
along  with  knives,  handkerchiefs,  and  otiicr  useful  arti- 
cles, they  generally  expect  to  receive  in  presents.  Lord 
Valcntia  says,  that  they  required  money  for  the  provi- 
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•>ions  wliidi  were  obtained  from  thcin.  To  the  coin  ol' 
oilier  countries,  liowcvcr,  lor  llicy  have  none  of  their 
own,  they  do  not  attach  any  value  as  a  circulaliuj^  me- 
diuin.  They  regard  it  merely  as  furnishin)^  them  with 
ornaments,  which  they  esteem  beautiful :  and  this  is  cor- 
roborated by  what  liis  lordship  adfls  respecting  their 
preference  for  dollais;  strings  of  which,  Mr  Hamilton 
informs  us,  arc  worn  by  the  young  women  about  their 
necks.  They  are  said  to  be  goorl  judges  of  silver  and 
gold,  which  they  very  readily  distinguisli  from  the  baser 
metals  tliat  are  sometimes,  in  the  course  of  trade,  at- 
tempted to  be  sid)stiluted  in  their  ))lace.  See  Mr  Ha- 
milton's Sliort  Dcscri/ition  of  Camicohar^  in  the  Aniadc 
Kescarclun,  vol.  ii.  p.  3.57,  cc  sctj.  Lord  V'alentia's  foy- 
agea  and  Travels,  p.  53,  wliicii  is  accompanied  with  a 
view  by  Mr  Salt  of  one  side  of  the  island  of  Carnicobar. 
Mr  Dalrymple,  in  his  Orictilal  Kc/icrtory,  vol.  i.  p.  104, 
mentions,  that,  in  1687,  Cajjtain  Weldon  surveyed  the 
Nicobars;  "which  survey,"  he  adds,  "with  the  history 
of  them  by  a  Spanish  priest,  who  had  resided  there 
many  years,  was  sent  to  tiie  company,  and  may  possibly 
be  still  extant."     (t) 

CARNIOLA,  a  duchy  of  Germany,  in  the  circle  of 
Austria :  bounded  towards  the  north  by  Carinthia  and 
Styria;  on  the  west  by  Triuli,  the  country  of  Gorz,  and 
the  Adriatic  Sea;  on  the  south  by  the  same  sea,  and  the 
part  of  Istria  possessed  by  the  republic  of  V'enicc  ;  and 
on  the  cast  by  Ualmatia  and  Cioatia.  This  province  is 
situated  in  latitude  between  4-1°  48'  and  46°  T  north,  in 
longitude  between  13°  33'  and  15°  40/  cast.  Its  greatest 
length,  from  west  to  cast,  is  about  120  miles.  Its  great- 
est breadth  is  about  100.  The  face  of  this  country  is  for 
the  most  part  mountainous.  Some  of  its  mountains  are 
more  or  less  cultivated  and  inhabited,  others  are  altoge- 
ther in  a  desert  state:  Some  of  them  arc  naked,  others 
clothed  with  wood.  The  sunmiits  of  several  of  them, 
especially  in  Upper  Carniola,  are  continually  covered 
with  snow.  One  of  the  loftiest  mountains  in  the  Austrian 
dominions  occurs  in  this  quarter,  namely  the  Tcrklou, 
which  rises  to  the  height  of  10,194  feet  above  the  level 
of  the  sea.  This  is  tlie  principal  summit  in  the  southern 
chain  of  the  Alps,  which  traverse  this  duchy  in  a  direc- 
tion from  west  to  cast ;  and  which,  to  the  westward  of 
this  central  or  tlinding  point,  arc  known  by  the  name  of 
the  Carnatic  Alps  ;  to  the  east  of  it  by  that  of  the  Julian. 
Other  considerable  mountains  in  these  jiarts  are  the 
Caleberg;  the  Lobcl,  which  separates  Carniola  from 
Carinthia,  and  aflbrds  from  its  summit  a  very  fine  pros- 
pect;  the  Kum-berg,  the  Karst,  and  the  Nanas.  Among 
these  mountains  are  interspersed  many  fruitful  vallies 
and  fields,  which  form  an  agreeable  variety,  and  are  of 
the  greatest  consequence  to  the  subsistence  and  comfort 
of  the  inhabitants.  The  declination  of  the  duchy  of  Ca- 
rinthia, as  Well  as  generally  of  the  immediately  adjoining 
provinces,  is  for  the  most  part  from  west  to  cast.  This 
is  evinced  by  the  circumstance,  that  the  rivers  in  these 
parts  chiefly  run  in  that  direction.  The  same  thing  is 
evident  from  the  aspect  of  the  mountains,  which  obvi- 
ously decrease  in  elevation  as  they  are  situated  more  to 
the  eastward.  Thus,  in  thcline  of  the  Alps  before  men- 
tioned, tlie  summits,  after  the  Tcrklou  is  passed,  de- 
cline mucli  in  heiglu,  and  no  longer  exhibit  any  thing 
but  the  appearance  of  calcareous  rocks,  curiously  chap- 
ped and  hollowed  out;  in  some  places  rising  into  steep 
and  inaccessible  points;  in  others  sinking  down  into  deep 
taverns,  or  pierced,  in  a  horizontal  direction,  into  far 
extending  grottos'. 


The  aspect  of  this  country  externally,  is  altogether 
such  as  should  give  reason  to  cxjiect  ati  abundant  supply 
of  valuable  mineral  substances.  Here  accordingly  are 
mines  of  iron,  lead,  and  copper.  Quicksilver  also  and 
cinnabar  arc  found  in  great  quantity.  The  most  ancient 
and  the  most  noled  of  the  mines  from  which  the  iron  is 
drawn,  is  situated  in  the  moimtain  of  liiscnberg,  oi 
Naseleiro.  At  Ainem,  orSelelniko,  there  is  also  an  ex- 
cellent iron  mine,  and  one  at  Janerbourg,  which  is  of 
im|)ortance  by  furnishing  materials  for  the  manufacture 
of  steel  in  this  countiy.  There  are  not  in  Carniola  any 
mines  of  gold  or  silver;  but  those  which  it  has  are  per- 
haps hardly  less  profitable  to  it.  The  quicksilver  mines 
in  Idria  are  of  great  celebrity,  and  ecpially  valuable.  They 
are  the  richest  of  this  descri|)tion  in  I'^urope,  yielding 
annually  to  the  amount  of  12,000  (|uintals  of  pure  r|uick- 
silver,  besides  about  6000  or  7000  quintals  of  native  cin- 
nabar. The  Spaniards  have  been  accustomed  to  pur- 
chase the  half  of  the  mercury  procured  here,  at  the 
rate  of  two  piastres  per  quintal.  These  mines  were  ac- 
cidentally discovered  in  1497.  They  have  been  hollowed 
out  to  the  depth  of  about  900  feet,  and  the  mercury  is 
obtained  from  the  numerous  subterranean  cavities  that 
have  been  opened  in  them  in  great  abundance,  being 
found  ill  stones,  in  a  sort  of  clay,  and  sometimes  in  a  dis- 
engaged state,  issuing  from  tlie  rocks,  and  dropjiing 
spontaneously  on  the  ground  below.  There  are  here  va- 
rious other  sorts  of  mineral  produce,  some  of  greater, 
others  of  less  consideration.  The  Carniola  marble  is 
reckoned  beautiful,  and  it  is  found  in  great  abundance 
and  variety  in  different  parts  of  the  country.  There  is 
found  here  also  alum,  nitre,  vitriol,  bolar  earth,  and 
fullers'  earth.  Rock  crystals  are  frequent,  likewise 
beautiful  hyaciiitlis,  eagle-stones,  and  blootl-stones. 

The  vegetable  productions  of  Carniola  are  of  the  same 
kinds  that  prevail  generally  in  the  surrounding  district  of 
country.  Wheat,  barley,  rye,  various  leguminous  crops, 
and  others  which  contribute  most  directly  and  essentially 
to  the  support  of  human  life,  are  raised  here  in  consi- 
derable quantity  and  jierfection.  Millet  also  is  a  usual 
crop,  as  is  buckwheat,  especially  in  the  sandy  plains. 
Various  and  excellent  fruits  are  produced  in  this  country, 
such  as  peai  s  and  apples, oranges,  citrons,  pomegranates, 
almonds,  figs,  chesnuts,  walnuts,  olives,  and  lemons. 
Carniola  does  not  yield  a  great  deal  of  wine ;  but  what 
it  has,  both  wliite  and  red,  is  of  a  superior  f|uality.  A 
great  deal  of  cider  is  prc])ared  in  the  province;  and, 
with  a  view  to  this,  much  attention  is  paid  to  the  propa- 
gation and  the  management  of  the  apple  trees;  indeed, 
the  fruit  trees  in  general  arc  well  attended  to,  and  in  this 
department  a  great  number  of  the  inhabitants  find  em- 
ployment. Flax  is  raised  here,  and  a  little  hemp.  The 
llax  is  esteemed  to  be  particularly  good.  Artificial  mea- 
dows are  frequent,  from  wiiich  fodder  is  procured  forthe 
maintenance  of  domestic  animals.  The  ground  in  this 
province  that  is  capable  of  bearing  cultivated  crops  is 
generally  fertile,  and,  from  the  management  that  is  adopt- 
ed, is  often  made  to  yield  two  harvests  in  tnc  year ; 
buckwheat  being  commonly  sown  after  the  removal  from 
the  fields  of  the  other  descriptions  of  grain,  and  millet  in 
the  places  which  had  been  previously  occupied  with  flax 
or  hemp.  Truffles,  and  a  variety  of  medicinal  plants, 
occiir  in  this  district ;  and,  in  general,  many  parts  of  t;ie 
mountains,  by  which  so  much  of  the  whole  surface  is 
occupied,  present,  even  in  the  midst  of  arid  rocks,  a 
brilliant  vegetation,  which,  joined  to  the  imposing  aspect 
ei'  the  extended  lakes  and  rapid  rivers  in  the  vicinity, 
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forms  the  most  picturesque  views,  and  recals  to  the  re- 
collection some  of  the  noted  scenes  of  Switzerland. 

There  is  found  in  Carniola  an  abundance  of  good  pas- 
turage, by  means  of  which  there  are  maintained  numer- 
ous herds  of  a  tOicrably  good,  though  not  the  largest 
breed  of  cattle.  The  number  of  horned  animals  stated 
to  be  in  the  country  in  the  year  1780,  was  44,098.  The 
number  of  horses,  at  the  same  period,  is  estimated  at 
16,232.  A  very  fine  race  of  horses  is  not  to  be  ex- 
pected in  mountainous  districts  like  this;  yet,  on  the 
mountain  of  Karst,  in  this  duchy,  and  in  the  valley  of 
Geil,  in  Carinthia,  more  attention,  it  may  be  observed, 
is  paid  to  the  horses,  than  is  usually  given  in  other  con- 
tiguous parts;  and  the  horses  of  Carniola,  though  gene- 
rally only  of  a  middle  size,  arc  yet  known  to  be  strong, 
and  very  sure  footed,  and  consequently  well  adapted  for 
carrying  burdens  over  those  mountainous  grounds. 
Asses  and  mules,  which  are  in  this  respect  so  well  cal- 
culated to  be  useful  in  such  districts,  and  may  therefore 
commonly  be  expected  in  them,  are  here  pretty  numer- 
ous. There  are  also  considerable  flocks  of  sheep,  which 
have  been  noted  for  the  delicacy  and  tenderness  of  their 
flesh.  Tiie  rams  are  without  horns;  and  the  fleeces 
which  are  borne  by  the  breed  of  sheep  in  this  duchy, 
are  not  inferior  in  quality  to  those  of  Padona.  Game 
and  poultry  abound  here,  as  also  fish.  Numerous  bees 
are  reared;  likewise  silk  worms:  both  which  classes  of 
industrious  insects,  from  the  returns  which  they  have 
yielded,  have  been  found  objects  well  deserving  the  care 
of  those  wno  have  directed  to  them  their  attention. 

The  principal  rivers  of  Carniola  are  the  Save,  the  Lay- 
bach,  the  Gurk,  and  the  Culpa.  Of  these,  the  most  con- 
siderable is  the  Save,  which  takes  its  rise  in  Upper  Car- 
niola, near  to  the  village  of  Ratschach,  and  in  its  course 
receives  the  waters  of  all  the  other  rivers  that  have  been 
mentioned.  This  river,  though  it  flows  very  rapidly,  is 
yet  navigable ;  it  discharges  itself  into  the  Danube  at 
Belgrade,  in  Servia.  The  chief  lakes  of  the  duchy  are 
the  Fcldesser,  the  Wochein,  and  the  Zirknitz  Sea. 
Both  the  rivers  and  the  lakes  generally  abound  with 
fish. 

The  duchy  of  Carniola  is  subdivided  into  several  infe- 
rior districts.  These  are  the  Upper,  Lower,  Middle, 
and  Inner  Carniolas,  and  the  Austrian  Istria.  Certain 
lines  of  distinction  have  been  traced,  by  which  it  has 
teen  considered,  that  those  divisions  of  this  territory 
might  appropriately  be  marked  out,  and  separated  from 
one  another.  These  distinctions  are  not,  however,  in 
every  case  very  clear,  or  very  significant;  and,  indeed, 
any  thing  of  inqjortance  relative  to  this  matter  might  be 
comprised  within  very  narrow  limits.  With  respect  to 
Upper  Carniola,  it  is  observed,  that  the  air  of  that  dis- 
trict is  pure  and  wholesome, — that  there  is  every  where 
found  in  it  an  abundance  of  good  spring-water, — and  that 
this  division  of  tlie  country  raises  commonly  a  sufficient 
supply  of  corn  for  the  support  of  its  inliabitants.  Vines 
succeed  here,  but  they  are  not  found  in  great  quantity. 
Tiie  more  usually  cultivated  crops  are  raised  with  ease, 
and  yield  an  early  and  ab\nidant  return.  Yet  the  district 
is  iMoimtainous,  and  the  air  on  tne  upper  grounds  so 
chill,  that  Ihc  inhabitants  are  exposed  to  degrees  of  cold 
not  inferior  to  lhos<j  that  are  experienced  in  the  higher 
parts  of  Scotland.  Lower  Carniola  contaii.s  many  fruit- 
ful vallies  and  tracts,  and  yields  an  excellent  wine  called 
Marchevin.  Middle  Carniola  is  mountainous,  and  more 
nated  for  the  number  of  its  villages,  which  seem  to  im- 


ply an  abundant  population,  than  for  the  production  of 
the  crops  that  miglit  appear  necessary  for  t.icir  subsis- 
tence. Inner  Carniola  is  also  mountainous,  and  yitlds 
little  corn.  Both  of  these  districts,  however,  produce 
considerable  quantities  of  wine;  and  the  latter  is  noted 
for  its  breed  of  horses,  which  find  a  ready  market  in 
Austria  and  Italy.  Istria  is  very  fertile  in  wine,  oil,  com, 
and  other  articles  of  subsistence.  Indeed,  in  the  southern 
parts  of  Carniola  in  general,  the  olive,  rice,  and  other 
productions  peculiar  to  the  warm  climates,  succeed  per- 
fectly, and  arrive  at  maturity.  But  it  is  a  material 
drawback  upon  the  greater  part  of  this  whole  province, 
that  water  is  extremely  scarce  in  it,  or  of  very  bad  qua- 
lity. 

The  capital  of  Carniola  is  Laybach.  This  is  a  hand- 
some town,  containing  a  great  number  of  elegant  struc- 
tures, and  amongst  these  several  public  buildings.  Some 
of  its  churches,  especially  in  tlie  interior,  are  in  a  far 
better  taste  than  is  usually  found  in  Germany.  The 
river  of  the  same  name  runs  through  the  town ;  but, 
though  navigable,  is  not  turned  to  any  very  considerable 
account.  Trieste  is  more  a  seat  of  trade.  Indeed,  this 
is  what  may  be  called  the  main  rendezvous  of  the  Aus- 
trian marine.  Here  there  is  a  harbour,  at  once  secure 
and  commodious,  which  is  frequented  by  a  great  deal  of 
shipping.  The  number  of  vessels  that  depart  from,  or 
come  into  this  port  annually,  is  reckoned  to  be  from 
5000  to  6000;  and  the  value  of  the  merchandise  exported 
or  imported  is  estimated  at  from  fourteen  to  fifteen  mil- 
lions of  florins.  It  is  chiefly  by  way  of  this  port  that  the 
trade  between  the  different  states  of  the  empire  and  the 
Levant,  or  other  maritime  parts,  is  conducted,  the  ne- 
cessary communication  for  that  purpose  with  the  inte- 
rior being  maintained,  either  by  the  public  roads,  which 
are  here  generally  good,  or  by  the  navigable  rivers. 
Trieste,  is  a  town,  contains  a  great  number  of  well 
built  houses  of  stone  :  the  streets  are  wide,  and  paved 
with  very  large  flag-stones.  The  thriving  state  of  the 
place  is  evinced  by  the  face  of  activity  which  every 
where  appears,  and  by  the  rapidly  increasing  population. 

In  the  duchy  of  Carniola,  in  general,  the  spirit  of  in- 
dustry and  exertion  in  the  departments  of  manufactures 
and  commerce  is  by  no  means  dormant ;  and  if  the  state 
of  society,  or  tlie  progress  of  improvement,  seem  hardly 
to  be  adecjuate  to  what  might  have  been  expected,  from 
a  consideration  of  the  natural  riches  and  advantages 
which  this  province  enjoys,  its  situation  in  these  respects 
is  yet  far  from  being  wretched  or  contemptible.  One 
great  source  of  the  mdustry  of  Carniola  is  furnished  by 
its  mines.  There  are  here  several  considerable  iro7l 
manufactories.  There  is  one  wire-drawing  mill,  tlircc 
forges  for  steel,  and  six  for  nails;  in  which  last  there 
are  made  annually  from  8000  to  10,000  quintals  of  nails, 
in  value  from  150,000  to  200,000  florins.  There  are  in 
Carniola,  besides,  two  great  glass-works ;  in  one  of 
which  a  sort  of  Tuscan  vessels  are  made,  resembling  iji 
their  appearance  delft  or  Dutc'n  ware.  There  is  here, 
also,  a  manufactory  of  pipes.  Carniola  has  a  woollen 
manufacture.  A  great  deal  of  clolli  is  prepared  at  Liy- 
bach,  and  woollen  hosiery  is  manufactured  in  considera- 
ble quantity  at  Weichselhurgh,  at  Strachina,  and  at 
Newnuuktl.  A  spinning-work  has  likewise  been  esta- 
blished, a  lace  manufactory,  and  a  manufactory  of  linen. 
The  most  esteemed  luien,  jjiocured  from  this  (luarler, 
is  made  al  Bischoflack,  in  the  environs  of  Laybach,  and 
at  Dobronina.     There  arc  several  bleacjiing  fields  here. 
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'i'he  nvinibev  of  looms  in  the  province  is  cstinial<:fl  at 
ftOO;  and  tlic  valiu;  of  all  tlic  cloth  annually  made  nv  it 
has  been  rated  at  600,000  florins. 

'I'lic  exports  from  Inis  |)rovincc  are  chiclly  iron,  slix-l, 
mcrciiry,  wines,  olive-oil,  olives,  chesnuts,  and  various 
other  fruits,  horses,  eattic,  linen,  woollen  stull's,  cheese, 
leatlier,  honey,  sliip-tiniher,  with  all  sorts  of  little  works 
in  wood,  such  as  boxes,  dislies,  spoons.  Sec.  One  of  the 
most  material  articles  of  import  is  corn,  of  which  the 
native  soil  does  not  iii  ordinary  years  raise  enonj^h  to  an- 
swer to  the  consumption  of  the  inhabicants,  Tliis  pro- 
vince is  also  without  the  fossil  salt  or  salt-sprin};s,  which, 
found  in  other  situations,  are  reckoned  among  the  trca- 
s\ires  of  Austria.  Whatever  salt  therefore  is  rctjuircd, 
in  addition  to  the  quantity  of  sea-salt  manufactured  in 
the  province,*  must  be  obtained  from  the  sovereign's 
nia);azincs. 

Sonic  idea  of  the  relative  iniportance  of  this  duchy  may 
perhaps  be  formed,  from  a  consideration  of  the  amount 
of  its  contributions  at  diflorent  periods  for  the  support  of 
government.  This  province,  according  to  Ikisching, 
advanced  for  that  purpose  in  1770,  2,089,95:2  florins. 
In  1780,  according  to  Schljczer,  its  contribution  was 
1,650,000  florins.  It  contributed  in  1803,  according  to 
the  manual  of  Frankfort,  1,300,000  florins;  according  to 
Oc.khart,  2,100,000.  That  its  mines,  generally  taken, 
are  not  of  the  most  considerable  ordei-,  may  reasonably 
be  inferred  from  the  circumstance,  that  it  is  not  rated  as 
contributing  any  thing  to  the  montanisticuni,  or  the  le- 
venue  accruing  to  the  emperor  from  the  produce  of  all 
the  nunes.  Its  wealth  in  this  department  has,  however, 
been  of  not  a  little  importance  towards  the  enlargement 
of  the  public  revenues.  The  quicksilver  mines  of  Idria 
yield  annually  to  the  emperor  nearly  1,000,000  of  floriiis. 

Carniola  possesses  a  robust  and  hardy  peasantry.  With 
the  common  people  of  this  country,  it  is  usual  to  go 
barefooted  in  winter  through  the  snow  with  open  breasts, 
and  to  sleep  on  a  hard  bench  without  bed  or  bolster. 
The  food  of  this  order  of  people  is  very  coarse  and  mean. 
In  winter,  when  the  snow  lies  deep  on  the  groimd,  the 
mountaineers,  in  the  manner  of  the  Laplanders,  bind 
either  small  baskets,  or  long  thin  narrow  boards,  to  their 
feet,  on  which,  with  the  help  of  a  stout  staff,  they  de- 
scend with  great  velocity  from  the  mountains.  When 
the  snow  is  frozen,  they  make  use  of  a  sort  of  skaits  for 
the  same  purpose. 

In  this  duchy  there  occur  numerous  natural  curiosi- 
ties. The  vast  grottos  with  which  Carniola  so  much 
aboimds,  are  such,  that  nothing  similar  to  them  is  found 
in  Europe.  The  principal  tract  of  the  grottos  is  in  what 
is  called  the  Pear-tree  Wood,  which  is  one  of  the  most 
considerable  forests  in  the  empire,  but  marked  through- 
out by  a  face  of  the  most  inhospitable  desolation.  Some 
of  these  grottos,  or  subterraneous  caverns,  arc  said  to  be 
upwards  of  four  miles  in  length.  They  rise  also,  in 
some  instances,  one  tier  above  another;  every  several 
grotto  extending  in  breadth  and  height  from  12,  perhaps 
to  20  feet,  and  exhibiting  in  the  interior  a  great  variety 
of  stalactites  of  singular  form  and  appearance.  The 
most  noted  of  these  grottos  are  the  Magdalen  grotto 
near  Adelsberg,  that  of  Lueg,  that  of  St  Servio  near 
Trieste,  the  grotto  of  Corgnale,  and  those  of  the  lake  of 
Zirknitz.  Amongst  these,  the  grotto  of  Corgnale  is 
particularly  striking,  both  in  respect  of  the  magnificence 


and  the  variety  of  its  stalactites,  and  the  length  and  mas* 
sincKHof  the  columns  on  which  the  vaulted  roof  seems  to 
ivpose.  Zirknitz  is  not  more  remarkable  on  account 
of  the  grottos  in  that  q\iaiter,  than  for  other  natural  phe- 
nomena of  a  vei-y  singular  kind,  by  which  it  is  distin- 
guished. This  place  has  indeed  many  attractions.  The 
mountains,  the  rocks,  the  woods,  the  smiling  plains,  the 
fertile  fields,  and  the  villages  sca(t(  red  here  and  there, 
which,  in  various  directions,  bound  this  line  sheet  of 
water,  or  oH'er  theuiselves  to  the  eye  in  striking  contrast 
or  connection  with  it,  or  with  one  another,  form  a  scene 
highly  picturescpic  and  agreeable.  The  prospect  is  far- 
ther enriched  and  animated,  by  the  beautiful  and  well 
cultivated  islands  which  rise  from  the  bosom  of  the  lake; 
and  by  the  restless  activity  of  several  rivulets,  which,  iji 
different  quarters,  hasten  to  convey  to  it  the  tribute  of 
their  streams.  The  usual  egress  of  the  waters  of  this 
lake,  is  by  two  openings  which  nature  has  formed  for 
them  through  one  of  the  adjoining  rocks.  Hut  besides 
these  two  cavities,  by  means  of  which  the  lake  is  pre- 
vented from  rising  above  a  certain  level,  th.ere  are  seve- 
ral others  in  the  bottom  of  it,  (and  this  is  what  has  been 
most  noted  in  these  parts,)  through  the  eflect  of  which 
it  evei'y  now  and  then  disappears  entiiely.  When  this 
event  is  about  to  take  place,  the  waters  crowd  in  succes- 
sion about  the  different  openings,  and  in  the  vicinity  of 
them  respectively  the  bottom  is  after  a  time  laid  bare, 
till  after  the  lapse  of  about  25  days  no  vestige  of  the  lake 
any  longer  rcmauis.  The  period  when  the  water  is 
about  to  depart  is  that  when  fishing  is  permitted  in  the 
lake,  and  at  those  seasons  accordingly,  there  is  procured 
an  abundant  supply  of  large  fishes,  chiefly  pikes.  After 
the  waters  are  gone,  a  field  is  presented,  in  the  channel 
that  they  had  occupied,  very  proper  for  cultivation,  which 
it  is  immediately  begun  to  labour  and  to  sow.  An  abun- 
dant vegetation  soon  covers  the  place.  Three  months 
afterwards  the  peasants  collect  from  it  crops  of  hay  and 
millet,  and  ganie  is  pursued  in  situations  where  so  short 
a  time  before  there  had  been  no  other  living  creature 
but  fishes.  There  is  no  precise  time  for  these  depar- 
tures of  the  lake.  It  has  been  known  sometimes  to  dis- 
appear and  to  return  thrice  in  the  course  of  a  year,  and 
some  years  it  has  not  disappeared  at  all.  Its  return, 
however,  uniformly  takes  place  after  a  space  of  not  more 
than  four  months.  Then  the  water  is  seen  fur  a  short 
time  rising  with  vigour  through  the  different  openings, 
and,  within  24  hours,  the  basin  is  completely  filled  as 
before  its  departuie.  This  singular  phenomenon  has 
naturally  attracted  a  good  deal  of  attention;  and  super- 
stition, as  usually  happens,  has  busied  itself  in  convert- 
ing it  into  a  source  of  alarm  and  terror.  It  may,  how- 
ever, without  difficulty,  be  accoimtcd  for  upon  natural 
principles.  The  Carniolian  Alps  in  general,  as  that  vast 
chain  of  mountains  is  called  which  traverses  this  coun- 
try from  Dalmatia  to  Carinthia,  may  in  fact  be  considered 
as  one  great  mass  of  calcareous  matter,  which  hol- 
lowed into  a  great  number  of  grottos  and  extensive  ca- 
vities, affords  opportunity  for  the  accumulation  in  parti- 
cular places  of  great  quantities  of  snow  or  rain  water. 
With  reservoirs  of  this  kind,  there  is  every  probability 
that  the  principal  cavities  in  the  bottom  of  the  lake  of 
Zirkititz  communicate;  whence  it  is,  that  when  the  wa- 
ter' in  these  receptacles  is  from  any  cause  considerably 
lowered,  the  water  of  this  lake  falls  down  to  fill  up  the 


•  Carniola  prepares  of  sea  salt,  amui.iUy,  from  "0,000  to  40,000  metzen  or  minots  of  Vienna.     This  is  a  measure  of  3.100  cubic 
inches. 
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vacuity ;  but  when,  from  other  contiguous  subterrane- 
ous lakes,  or  in  any  way  else,  more  water  is  brought  in- 
to them  than  they  are  capable  of  containing,  ihen  a  quan- 
tity of  it  is  forced  up  through  the  cavities  mentioned,  and 
thus  the  lake  of  Zirknitz  is  replaced  in  its  original  con- 
dition. In  connection  with  these  natural  curiosities,  there 
may  be  noticed  here  a  remarkable  work  of  art.  T.isis 
the  road  known  by  the  name  of  the  pass  of  Lobel,  by 
which  a  communication  is  formed  between  this  duchy 
and  that  of  Carinthia,  and  which,  in  respect  of  the  length 
that  it  has  been  carried  over  a  vei-y  elevated  tract  of 
ground,  is  certainly  not  equalled  by  any  thing  to  be 
found  in  Europe. 

Carniola  was  known  so  early  as  the  8th  century,  by  the 
same  name  wliich  it  still  bears.  Its  more  ancient  name 
appears  to  have  been  Crania.  It  was  at  the  period  allud- 
ed to,  that  the  Christian  religion  was  introduced  into  the 
country.  It  was  endeavoured,  in  the  16th  century,  to 
comiTiunicate  to  the  inhabitants  the  benefits  ot  the  Re- 
formation. The  success,  however,  appears  not  to  have 
been  considerable,  as  even  at  present  the  prevailing  sys- 
tem in  that  quarter  is  the  Roman  Catholic.  A  few  Wa- 
lachians,  or  Uskokes,  who  have  their  residence  here,  are 
of  the  Greek  church. 

There  is  a  matei-ial  difference  observable  between  the 
different  parts  of  this  country,  in  respect  of  manners, 
dress,  and  language.  In  Upper  and  Lower  Carniola 
long  beards  are  worn.  There  are  two  distinct  langua- 
ges spoken  in  the  country,  the  Sclavonian,  to  wit,  or 
Wendish,  and  the  German,  corresponding,  it  may  be  ob- 
served, to  the  diversity,  in  point  of  origin,  by  which  this 
people  are  distinguished,  of  whom  the  commonalty,  it  is 
understood,  arc  chiefly  of  Sclavonic  extraction,  the  no- 
bility of  German.  The  Slaves,  or  Wends,  are  said  to 
Iiave  taken  possession  oi  this  country  after  the  year  548. 
In  the  time  of  Charlemagne  and  his  posterity,  it  was 
governed  by  the  dukes  of  Friuli,  and  afterwards  by  those 
of  Carinthia.  Under  Otto  II.  it  became  a  distinct  mar- 
graviate.  It  finally  was  vested  in  the  House  of  Austria  ; 
and  from  a  marquisate,  which  it  had  long  been,  it  was,  in 
1231,  raised  to  the  rank  of  a  duchy.  It  participated  with 
other  provinces  in  the  effect  of  the  division  of  the  Aus- 
trian States,  from  1395  to  1496.  Otherwise,  it  has,  with 
little  interruption,  ever  since  its  first  accession  to  them, 
continued  to  form  a  part  of  the  Austrian  dominions.  To- 
wards the  maintenance  of  the  military  power  of  that  state, 
it  contributes  anriually  363,171  florins.  The  forces 
usually  quartered  in  it,  are  only  two  regiments  of  foot. 

The  following  particulars,  relative  to  this  duchy,  arc 
extracted  from  a  statistical  account  of  the  Austrian  mo- 
narchy, published  by  Messrs  Raymond  and  Rot!;,  1809  : 

The  population,  in  1783,  of  the  circle  of.  Lnybach, 
133,239  ;  of  Neustadt,  145,479  ;  of  Adclsberg,  133,085  ; 
and  of  the  whole  duchy,  433,000.  Number  of  marria- 
ges, in  1791,  including  Friuli  and  Trieste,  5533;  of 
births,  23,723  ;  and  of  deaths,  17,930, 
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The  principal  towns  in  Carniola,  are  Laybach,  which, 
in  1798,  contained  1300  houses,  and  20,000  inhabitants; 
and  Ydria,  which  contained  312  houses,  and  3500  inhabi- 
tants. See  Tableau  Statist,  de  la  Monarchic  jiutric/i.  iS'c- 
par  Raymond  and  Rotii ;  Annates  dcs  foyages,  de  la 
Geogr.  et  dc  V Hist.  Publices,  par  M.  Malte.  Brun  ;  Dic- 
tio7inairc  Universel  dc  la  Geogr.  Commeriante,  par  J. 
Peuciiet ;  and  Kuttner's  Travels,     (e) 

CAROLAN,  TwALOGH,  a  celebrttcd  poet  and  musi- 
cal composer,  justly  siilcd  the  Iris/i  Handel,  \va.h  born  in 
the  year  1670,  in  the  village  of  Nabber,  in  the  county  of 
Westmeath,  on  the  lands  of  Carolan's  town,  which  for- 
merly belonged  to  his  ancestors.  It  is  greatly  to  be  re- 
gretted, that  so  little  is  known  of  the  early  part  of  the 
life  of  this  eccentric  and  surprising  genius.  His  father 
was  only  a  poor  farmer,  the  proprietor  of  a  few  acres, 
which  yielded  him  a  scanty  subsistence.  The  cabin  in 
which  our  bard  was  born,  is  still  pointed  out  to  the  in- 
quiring traveller.  It  is  now  iri  a  ruinous  state,  and  must 
soon  become  a  prey  to  all-devouring  time ;  yet  the  spot 
where  it  stood  will  perliaps  be  visited  at  a  future  day,  by 
the  lovers  of  national  nuisic  and  song,  with  as  much  true 
devotion,  as  the  birth-place  of  Shakespeare,  or  the  cot- 
tage of  Burns.  The  small-pox  deprived  liim  of  his  eye- 
sight at  so  early  a  period,  that  he  retained  no  recollec- 
tion of  colours  ;  yet,  from  this  misfortune,  he  felt  no  un- 
easiness, and  was  never  heard  to  complain.  "  My  eyes," 
he  used  to  say,  "  are  transplanted  to  my  ears."  It  was 
early  discovered,  that  young  Carolan  had  a  genius  for 
music,  and  his  friends  determined  to  cultivate  it  by  every 
means  in  their  power.  Wiien  about  ten  years  of  age,  a 
proper  person  was  engaged  to  instruct  him  in  the  prac- 
tice of  the  harp  ;  but,  though  fond  of  that  instrument,  he 
never  struck  it  with  a  master's  hand.  It  has  been  justly 
remarked,  that  genius  and  diligence  are  seldom  united  ; 
and  yet  it  is  to  practice  alone,  that  we  owe  perfection  in 
any  art.  His  harp,  however,  was  rarely  imstrung ;  but, 
in  general,  he  used  it  only  to  assist  him  in  composition ; 
his  fingers  wandered  through  the  strings  in  quest  of  me- 
lody, while  his  mind  was  only  intent  on  the  musical  ex- 
pression of  the  then  vibrating  chord.  At  an  early  period, 
our  bard  became  enamoiu'ed  of  a  Miss  Cruise,  of  Cruise 
Town,  county  of  Longford  :  his  harp  now,  like  the  lute 
of  Anacreon,  would  sound  only  to  love.  His  [tassion  for 
this  lady  almost  exceeds  belief;  yet  she  never  gave  him 
her  hand,  though  it  cannot  be  doubted,  that  he  held  at 
one  time  the  first  place  in  her  breast.  The  song  which 
bears  her  name  is  his  master-piece;  it  came  warm  from 
his  heart,  while  his  genius  was  in  full  vigour,  and  inspir- 
ed by  her  whom  his  soul  adored.  A  very  extraordinary 
instance  of  the  effect  of  Carolan's  passion  for  this  lady  is 
related  by  one  of  his  biographers  :  He  went  once  on  a 
])ilgrimagc  to  St  Patrick's  I'urgatory,  a  cave  in  the 
island  of  Lough  Dearg,  county  of  Donegall.  On  his  re- 
turn to  tlie  siiore,  he  met  several  jjilgrims  waiting  the 
arrival  of  the  boat  that  conveyed  him.  In  assisting  some 
of  these  to  get  on  board,  Jie  chanced  to  take  a  lady's 
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hand,  and  instantly  exclaimed — "  By  the  head  of  my  f;os- 
sip,  this  is  llic  luuid  of  IJiidjifft  Cniisc  !"  His  sense  of 
feeliiij^  had  not  ik'ceivcil  liiiii  ;  it  was  the  hand  of  her 
whom  he  had  once  adored.  'I'his  anecdote  is  certainly 
curious,  and  cannot  fail  to  convey  a  stronj;  ini|)ression  of 
the  emotions  which  he  felt,  on  meeting  the  object  of  his 
early  aflections.  Cai-olan  had  heen  at  this  tnnc  many 
years  married,  and  was  in  the  middle  of  his  earthly  ca- 
reer. Our  bard  havinj^  at  lenj^lli  discovered,  that  it 
would  be  impossible  for  him  to  main  the  consent  of  Miss 
Cruise,  made  application  elscwiicrc  ;  and  after  a  long 
and  tedious  courlship,  obtained  the  hand  of  Mary 
M>(iuire,  a  young  lady  of  good  family,  in  the  coimty  of 
Fermanagii  ;  and  shortly  after  fixed  his  residence  on  a 
small  farm  near  Mossliill,  in  the  county  of  Leitrim.  Here 
he  l)uilta  neat  cottage,  wliere  he  lived  for  a  while  com- 
fortably, and  gave  every  friend  that  called  a  kind  and 
hearly  welcome.  His  ardent  hospitality,  however,  soon 
consumed  the  produce  of  his  little  farm;  he  ate,  drank, 
and  was  merry,  and  iinprvidcnlly  left  to-morrow  to  pro- 
vide for  itself.  This  mode  of  life  soon  occasioned  em- 
barrassments in  iiis  domestic  aB'airs  ;  but,  bke  too  many 
others  on  whom  nature  has  bestowed  strong  powers  of 
mind,  he  forgot  to  rellect  in  due  time,  that  nothing  can 
supply  the  want  of  prudence  ;  and  that  negligence  and 
irregularity  long  continued,  will  render  even  genius  it- 
self contemptible.  Carolan,  finding  he  could  not  sup- 
port his  family  in  tliis  way,  resolved  to  become  an  itiner- 
ant harper  and  bard,  (see  B.\«d,)  in  which  character  he 
continued  during  the  remainder  of  his  life  ;  travelling 
through  the  country,  mounted  on  a  good  horse,  attended 
by  a  domestic  on  another,  who  carried  his  harp.  Whcrc- 
cver  he  went,  the  gates  of  the  nobility  and  gentry  were 
thrown  open  to  him  ;  he  was  received  with  respect,  and 
a  tlistinguisiud  place  assigned  him  at  table.  At  the 
house  of  the  late  Colonel  Archdall  he  always  met  the 
most  Haltering  attention;  and  he  never  nicntioned  this 
gentleman,  but  with  the  most  profound  respect. 

At  Moncyglass,  near  Toom,  in  the  county  of  Antrim, 
The  hospitable  mansion  of  the  late  Mr  Jones,  he  spent 
many  a  pleasant  day  ;  nor  was  he  deficient  in  gratitude 
for  tae  many  civilities  he  experienced  dining  his  stay. 
He  has  enshrined  the  convivial  and  philanthropic  charac- 
ter of  Mr  Jones,  in  one  of  his  best  /ilamtiee  \  of  this,  the 
air  alone  remains,  tlie  words  are  now  forgotten.  The 
well-known  English  version,  called  "  Bumper  Squire 
Jones,"  being  written  by  Baron  Dawson,  and  is  one  of 
tlw  best  drinking  songs  extant,  and  well  adapted  to  the 
original  air  of  Carolan.  It  was  during  his  peregrina- 
tions, that  Carolan  composed  all  those  airs  which  arc  still 
the  delight  of  his  countrymen,  and  will  transmit  his  name 
to  the  remotest  posterity.  He  thouglit  tlK'  tribute  of  a 
^oiig  due  to  every  house  in  which  he  was  entertained, 
and  he  never  failed  to  pay  it;  generally  choosing  for  his 
subject  the  head  of  tlie  lamily,  or  the  loveliest  of  its 
branches.  The  sulijcct  of  one  of  his  favourite  and  most 
admired  compositions  was  a  Miss  Nugent,  who  lived 
near  iSclanagar,  in  the  county  of  Roscommon,  when  she 
inspired  our  bard  ;  and  he  has  endeavoured  to  do  justice 
to  her  merits  in  the  song  now  well  known  by  the  name  of 
Gracy  JViigent.  A  Miss  Fetherston,  of  the  county  of 
Longford,  wliom  he  accidentally  met  on  her  way  to 
church,  gave  rise  to  the  much  admired  composition  call- 
ed "  Carolan's  Devotion."  It  is  related,  on  good  autho- 
rity, that  Carolan  in  his  gayest  mood,  and  even  when  his 
genius  was  most  inspired  by  the  llowing  bowl,  could 
never  compose  a  planxty  on  a  Miss  Brett,  in  the  county 


of  Sligo,  whose  father's  house  he  frequented,  and  where 
he  always  met  a  reception  due  to  his  taste  and  endow- 
ments. One  day,  it  is  said,  after  an  uiisuccchsful  attempt 
to  compose  something  in  a  si)righlly  strain  on  this  amia- 
ble young  lady,  he  threw  aside  his  harp  in  a  mixture  of 
rage  and  grief,  and  addressing  himself  in  Irish  to  her 
mother,  "  Madam,"  said  he,  "  I  have  often,  from  my 
great  respect  to  your  family,  attempted  a  planxty,  in 
order  to  celebrate  your  daughter's  perfections,  but  to  no 
purpose.  Some  evil  genius  always  hovers  over  mc — 
there  is  not  a  string  in  my  harp  that  does  not  vibrate  a 
melancholy  sound  whenever  I  set  about  this  task.  I  fear 
she  is  not  doomed  to  remain  long  amongst  us."  Tra- 
dition says,  that  the  event  verified  the  melancholy  pre- 
diction, as  the  young  lady  did  not  survive  it  twelve 
months.  Carolan,  from  a  defect  in  education,  had  in  his 
early  days  contracted  a  fondness  for  spirituous  lif|Uors, 
which  never  forsook  him  during  the  remainder  of  his 
life  ;  but  inordinate  gratifications  always  carry  their  pun- 
ishment along  with  them  ;  nor  was  Carolan  exempt  from 
sufiering  his  full  share.  His  physicians  having  assured 
him,  that  unless  he  correctecl  this  pernicious  habit,  a 
scurvy,  which  was  the  consequence  of  his  intemperance, 
would  soon  put  an  end  to  his  mortal  career;  he  at  last, 
though  with  great  reluctance,  promised  to  obey,  and  se- 
liously  resolved  upon  never  again  tasting  the  seducing 
cup.  Tlie  town  of  Boyle  was  at  this  time  his  principal 
place  of  residence.  There,  whilst  under  this  severe  re- 
gimen, he  wandered  about  the  streets  ;  his  usual  gaiety 
forsook  him ;  no  sallies  of  his  once  lively  imagination 
broke  out ;  every  moment  was  laden  with  care,  and 
marked  with  a  dejection  of  spirits  bordering  on  the 
deepest  melancholy  ;  his  favourite  harp  lay  in  an  obscure 
corner  of  his  habitation,  neglected  and  unstrung.  In  this 
deplorable  situation,  passing  a  whisky  shop  one  day  in 
town,  after  having  abstained  six  weeks  from  tasting  spi- 
rits, he  was  tempted  to  step  in,  undetermined  whether  to 
yield  to  the  temptation,  or  adhere  to  his  late  resolutions. 
"  Well,  my  dear  friend,"  said  he  to  the  young  man  who 
stood  behind  the  counter,  "  you  see  I  am  a  man  of  con- 
stancy ;  for  these  six  lont;  weeks  I  have  refrained  from 
ivhisky — was  ever  there  so  great  an  instance  of  self-de- 
nial ?  But  a  thought  strikes  me — you  will  surely  not 
deny  me  the  favour  I  am  about  to  solicit.  Bring  me  a 
measure  of  my  favourite  liquor,  that  I  may  just  smell  it, 
and  I  assure  you  I  will  not  put  it  within  my  lips."  The 
young  man  complied  with  his  rcfiuest,  and  no  sooner 
did  the  fumes  ascend  into  his  brain,  than  every  latent 
spark  within  him  was  rekindled,  his  countenance  glowed 
with  unusual  brightness,  and  he  poured  forth  the  effu- 
sions of  a  heart  newly  animated,  in  wild  but  poetic  ex- 
pressions over  the  bowl  to  which  he  owed  his  inspira- 
tion. At  length,  to  the  great  peril  of  his  health,  and 
contrary  to  the  advice  of  all  his  friends,  he  once  more 
drank  the  prohibited  beverage,  renewing  the  draught 
until  his  spirits  had  fully  resumed  their  former  tone.  He 
then  immediately  set  about  composing  the  much  admir- 
ed and  far  fanied  song,  which  goes  by  the  name  of 
''  Carolan's  Receipt  for  drinking  Whisky."  He  com- 
menced the  words,  and  began  to  modulate  the  air  that 
evening  in  Boyle  ;  and,  before  ten  o'clock  the  next  niom- 
ing,  he  sung  and  played  this  noble  offspring  of  his  inia- 
gination  in  Mr  Stafford's  parlour  at  Elphin.  In  justice, 
however,  to  Carolan,  it  must  be  remarked,  that  notwith- 
standing his  fondness  for  spirituous  liquors,  he  yei7  sel- 
doTU  carried  his  drinking  the  length  of  intoxication  ;  but 
he  imagined  that  whiskv  assisted  him  in  his  musical  com- 


372 


CAR 


CAR 


position,  and  therefore  never  composed  •without  a  bottle 
of  it  beside  him.  To  deny  Cardan  his  favourite  bever- 
age, was  a  certain  method  of  rousing  his  satire.  Being 
one  time  in  the  liouse  of  an  old  lady,  who  was  remarka- 
bly parsimonious  in  this  way,  he  chanced  to  hear  the  but- 
ler, whose  name  was  O'Flinn,  open  the  cellar  door,  and 
laying  aside  his  harp,  followed  him  into  the  cellar,  re- 
questing a  cup  of  beer  ;  the  butler,  in  rather  an  insulting 
tone,  ordered  him  out,  declaring  he  would  give  him 
nothing  without  orders. 

Carolan  indignar.tly  exclaimed, 

"What  a  pity  Hell's  gates  were  not  kept  by  O'Flinn. 
So  surly  a  dog  would  let  nobody  in  !" 

The  fame  of  Carolan,  as  a  musician,  having  reached 
the  ears  of  an  eminent  Italian  music-master  in  Dublin, 
he  determined  to  put  Ids  abilities  to  a  severe  trial,  the 
result  of  which  convinced  him  how  well-founded  had 
been  whatever  was  said  iji  his  favour.  The  method  he 
made  use  of  was  this  :  he  selected  an  excellent  piece  of 
music  in  the  Italian  style ;  but  here  and  there  either 
altered  or  mutilated  it  in  such  a  way,  that  none  but  a 
real  judge  could  detect  the  alterations.  Carolan  be- 
stowed the  deepest  attention  on  the  performer,  while 
he  was  playing  it,  not  knowing  it  was  intended  as  a  trial 
of  his  skill,  and  that  the  critical  moment  was  at  hand 
which  was  to  determine  his  reputation,  as  a  musician, 
for  ever.  He  declared  it  to  be  an  excellent  piece  of 
music,  but  to  the  astonishment  of  all  present,  he  said, 
very  humorously,  in  his  own  language,  la  se  air  clwis  air 
bacaighc,  that  is,  literally,  "  Here  and  there  it  limps  and 
stumbles."  He  was  then  requested  to  rectify  the  errors, 
which  he  accordingly  did ;  and  in  this  state,  the  piece 
was  sent  from  Connaught  to  Dublin.  The  Italian  no 
sooner  saw  it,  than  he  pronounced  Carolan  to  be  a  true 
musical  genius. 

In  1733,  Carolan  experienced  a  severe  dotnestic  afflic- 
tion in  the  death  of  his  wife,  which  had  a  visible  efl'ect  on 
his  constitution.  His  spirits  greatly  forsook  him,  and 
the  only  piece  of  composition  that  he  attempted  from 
that  to  his  death,  was  a  monody  on  her  death,  known  by 
the  name  of-'  Mary  M'Guire."  Carolan,  while  on  a  visit 
at  Mrs  M'Dermott's  of  Alderford,  in  the  county  of  Ros- 
common, was  taken  suddenly  ill,  and  died  there  in  the 
month  of  March  1738,  in  the  68th  year  of  his  age  ;  and 
was  interred  in  the  parish  church  of  Kilronan,  in  the 
diocese  of  Ardagh.  But  no  memorial  exists  of  the  spot 
in  which  his  remains  were  laid.  He  had  seven  children 
by  his  wife,  six  daughters,  and  one  son,  who  studied 
music,  and  went  to  London,  where  he  taught  the  Irish 
harp.  Before  his  departure,  he  published,  in  1747,  a 
collection  of  his  father's  music  ;  but  omitted,  through 
mercenary  motives,  some  of  t!ie  very  best  of  his  pieces. 
It  was  republished  in  Dublin,  by  John  Lee,  in  1780. 

Carolan,  as  a  musician,  stands  in  tiie  very  first  class, 
and  has  added  considcralily  to  the  ancient  stock  of  Irish 
music,  for  which  his  country  has  been,  from  the  earliest 
times,  so  celebrated.  Many  of  his  pieces,  it  is  to  be 
feared,  arc  now  lost ;  but  we  hope,  that  most  of  them 
may  yet  be  recovered,  through  the  indefatigable  exer- 
tions of  the  ingenious  Mr  Bunting  of  Belfest.  Sec  his 
General  collcetion  of  the  Jncient  Music  of  Ireland  ;  and 
the  Dclfam  Monthly  Maffazine,  No.  12,  vol.  iii.     (g) 

CAROLINA,  NoHMi,  one  of  the  United  States  of 
America,  is  bounded  on  the  north  by  Virginia,  on  the 
cast  by   the  Atlantic  Ocean,  on   the  south  by  South 


Carohna  and  Georgia,  and  on  the  west  by  the  state  of 
Tennessee.  According  to  its  charter  limits,  i.owever, 
it  extends  much  farther  on  the  west,  incluaiug  the  state 
of  Tennessee,  as  far  as  the  river  Mississippi.  By  t.'ie 
treaty  of  1763,  Great  Britain  pi  ve  up  her  claim  to  all 
territory  westward  of  the  Mississippi;  and  the  courts 
of  France  and  Spain,  at  the  same  time,  gra.ited  her  the 
free  navigatioiv  of  that  river.  At  the  termination  of  the 
American  war.  Great  Britain  transferred  her  interest  in 
that  river  to  the  United  States.  But  since  Spain,  for- 
getting the  treaty  of  1763,  row  claims  the  exclusive 
right  of  navigating  the  Mississippi,  North  Carolina 
resumes  her  claims  to  the  lands  beyond  it,  included 
witl.in  the  limits  of  her  original  charter.  By  that  char- 
ter, it  extended  758  miles  in  length,  and  1 10  in  breadth,, 
between  34°  and  36°  of  north  latitude,  and  76°  and  92° 
of  west  longitude,  As  these  boundaries,  however,  arc 
disputed  by  the  Spaniards  and  Carolinians,  it  is  safer  to 
adhere,  in  a  geographical  description,  to  the  limits 
wiiich  are  generally  recognised.  Exclusive  of  the  state 
of  Tennessee,  North  Carolina  is  situated  between  35° 
50'  and  36°  30*  north  latitude,  and  between  76°  8'  and 
83°  S'  west  longitude,  being  about  450  miles  in  length, 
and  180  in  its  greatest  breadth,  and  containing  about 
34,000  square  miles.  Its  districts,  eight  in  nu\nber, 
are  classed  in  three  divisions :  The  eastern  districts. 
Edenton,  Ncwbern,  and  Wilmington ;  the  middle  dis- 
tricts, Fayette,  Hillsborough,  and  Halifax  ;  and  the  ives- 
tern  districts,  Morgan  and  Salisbury.  Tne  eastern  dis- 
tricts stretch  along  the  sea  coast,  from  the  Virginian 
line  to  South  Carolina ;  the  other  five  include  the  whole 
state  west  of  the  maritime  districts,  and  the  greater  part 
of  them  extend  across  the  state,  from  north  to  south. 
These  districts  are  subdivided  into  fifty-eight  counties, 
in  the  following  order  :  In  Edenton  are  the  counties  of 
Chowan,  Churrituck,  Cambden,  Pasquotank,  Penqui- 
mins.  Gates,  Hertford,  Bertie,  and  Tyrrel  ;  in  Wilming- 
ton are  the  counties  of  New  Hanover,  Brunswick,  Ons- 
low, Duplin,  Bladen  ;  in  Newbern,  the  counties  of 
Craven,  Beaufort,  Carteret,  Pitt,  Hyde,  Jones,  Wayne, 
Glasgow,  Lenoir,  Johnston  ;  in  Halifax,  the  counties  of 
Northampton,  Halifax,  Martin,  Edgecomb,  Warren, 
Franklin,  Nash ;  in  Fayette,  the  counties  of  Moore, 
Cumberland,  Sampson,  Richmond,  Robeson,  and  Anson  ; 
in  Hillsborough,  the  counties  of  Granville,  Pearson, 
Caswell,  Orange,  Wake,  Chatham,  and  Randolph  ;  in 
Morgan,  the  counties  of  Burke,  W^ilkcs,  Rutherford, 
Lincohi,  and  Buncomb  ;  in  Salisbury  are  the  counties  of 
Rockingham,  Ciuilford,  Montgomery,  Stokes,  Surry, 
Iredell,  Rowan,  Cabarrus,  and  Mecklenburg. 

The  general  aspect  of  North  Carolina  is  by  no  means 
interesting.  In  its  whole  widtli,  for  about  sixty  miles 
from  the  sea,  it  is  a  dead  level,  varied  only  ])y  occasional 
openings  in  the  immense  forest  with  wliicli  it  is  covered. 
After  traversing  this  tedious  plain,  wc  are  at  length 
relieved  by  the  appearance  of  hills  and  mountains;  from 
the  siimniiis  of  which  we  behold  a  beautiful  country, 
stretching  west  far  beyond  the  range  of  vision,  watered 
by  the  broad  stream  of  the  Tennessee,  and  adorned  with 
forests  of  lofty  trees.  The  general  aspect  of  this  state, 
which  in  all  its  features,  resembles  that  of  South  Cauo- 
i,iNA,  will  be  found  more  minutely  described  under  that 
article. 

In  the  level  part  of  North  Carolina,  the  soil  is  but 
indilTcrent.  On  the  banks  of  some  of  the  rivers,  how- 
ever, and  particularly  of  the  Roanoke,  it  is  remarkably 
fertile.    Even  in  the  other  parts  of  tliis  champaign  coun- 
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try,  (jlailes  oi  rich  swainp,  unci  ridges  of  oak-lnnd,  of  a 
black  and  fniiti'iil  soil,  form  an  i:xccptioii  to  ils  (jtiu-ral 
sterility.  'I'iif  whole  of  this  level  tract  aboviuds  with 
marine  piodiiclions,  which  arc  found  by  <lij^(i;in}^  a  few 
I'ect  below  the  surfuce.  The  sea  coast,  the  sounds, 
inlets,  and  lowei'  |);u Is  of  the  rivers,  have  invariably  a 
soft  muddy  bottom.  Tiiat  part  of  the  stale  which  lies 
west  of  the  mountains,  extendinjj  in  leni^th  about  .'iuo 
miles,  and  upwards  of  lOO  in  breadth,  is,  with  a  few 
partial  exceptions,  remarkably  fertile,  and  abounds  with 
oak  trees  of  various  kinds,  walnut,  elm,  linn,  and  cherry 
trees;  the  last  of  which  (j;rows  liere  to  such  a  size,  that 
many  of  them  are  three  feet  in  diameter.  In  t!ic  hilly 
country,  tlie  soil  and  productions  arc  nearly  the  same  as 
in  the  northern  states.  Wheat,  rye,  barley,  oats,  and 
llax,  arc  the  crops  most  jjjcncrally  cultivated,  and  seem 
to  suit  well  the  nature  of  tnc  soil.  Throujjjhout  the 
whole  of  North  Carolina,  Indian  corn  and  pulse  of  all 
kinds  arc  reareil  with  success.  Here  is  a  species  of 
pulse,  pretty  common  in  this  country,  called  (ground 
peas,  which  run  on  the  surface  of  the  j^i'ound.  To  brinij 
them  to  perfection,  they  are  covered  with  a  lii^ht  n^ouid, 
and  tiie  potis  grow  under  jijround.  They  may  be  eaten 
cither  raw  or  roasted,  and  in  taste  resemble  a  hazel-nut. 
Cotton  is  planted  in  consideralde  quantities,  thouj^h  the 
culture  oi  this  plant  mij^ht  still  be  (greatly  increased. 
As  the  stalk  is  killed  by  the  frost,  it  is  necessary  to  plant 
it  yearly. 

Tiie  indigenous  productions  of  this  country  arc  not 
unworthy  the  attention  of  the  botanist  and  natural  his- 
torian. Of  the  plains  in  the  low  country,  the  large 
natural  growth  is  almost  universally  pitch-pine,  a  tall  and 
beautiful  tree,  which  grows  here  to  a  size  far  superior 
to  the  pitch-pine  of  the  northern  states.  This  valuable 
tree  affords  pitch,  tar,  turpentine,  and  various  kinds  of 
lumber,  which,  together,  constitute  at  least  one-half  of 
the  exports  of  North  Carolina.  It  is  of  two  kinds,  the 
common,  and  the  long-leaved.  The  latter  diflers  from 
other  pines,  not  in  the  shape,  but  in  the  Icngtii  of  its 
leaves,  which  arc  nearly  half  a  yard  long,  and  hang  in 
large  clusters.  This  country  produces  white  and  red 
oak  of  the  finest  quality,  and  its  swamps  abound  with 
cypress  and  bay  trees.  Oak,  walnut,  and  pine,  are  the 
most  common  species  of  timber  in  the  back  country. 
In  the  moist  gravelly  soil,  there  grows  a  kind  of  stunted 
oak,  called  by  the  inhabitants  black  jack,  which  seldom 
exceeds  eight  or  nine  inches  in  diameter.  The  trees  in 
the  low  country,  near  the  sea-coast,  are  loaded  with 
quantities  of  a  long  spongy  moss,  which,  by  absorbing 
the  noxious  vapour  exhaled  from  stagnated  waters,  is 
supposed  to  contribute  much  to  the  healthiness  of  the 
climate.  The  hypothesis  is  supported  by  experience  ; 
for  it  is  generally  observed  that  the  country,  after  being 
"leared,  is  less  healthful  than  before.  The  misletoe  fre- 
quently engrafts  itself  upon  the  trees  in  the  back  coun- 
try. Plums,  grapes,  strawberries,  and  blackberries, 
grow  spontaneously  in  this  happy  soil.  Besides  being 
covered  with  herbage  of  various  kinds,  and  with  a 
species  of  wild-grass,  it  abounds  with  medicinal  plants 
and  roots ;  the  most  valuable  of  which  are  the  ginseng, 
Virginia  snake-root,  Seneca  snake-root,  an  herb  of  emetic 
quality  resembling  ipecacuanha,  and  lion's  heart,  a 
sovereign  remedy  for  the  bite  of  a  serpent.  In  many 
places  there  is  fovnid  a  sensitive  briar,  which,  on  the 
slightest  touch  of  a  leaf,  turns,  and  clings  close  to  its 
stalk,  and  in  about  two  minutes  after,  perfectly  recovers 
its  former  situation.     Tht  stalk  of  this  plant  dies  in  win- 


ter, but  its  root  survives,  and  shoots  forth  a  new  stalk  in 
spiiiig.  'i'o  this  lihl  of  indigenous  plants  and  herbs,  wc 
may  add  the  iVIusoipula  veneris.  The  rich  bottoms  arc 
ovcrgrcjwn  with  canes,  the  leaves  of  which  cor.tinuc 
green  all  winter,  and  ad'ord  excellent  pasture  for  cattle. 

Of  all  the  United  Slates,  North  Carolina  seems  to  be 
farthest  removed  from  that  pcifection  of  culture,  which 
is  necessary  to  give  it  the  full  advantage  of  the  natural 
riclmcss  of  its  soil,  and  the  value  of  its  productions. 
One  great  cause  of  its  backwardness  in  agricultural 
improvements,  is  the  want  of  inl'^nd  navigation,  and 
of  proper  harbours.  The  first  impediment  arisi  s  not 
so  nmch  from  the  smallncss  or  shallowness  of  the 
rivers,  as  from  the  bars  of  hard  sand  which  block  up 
their  mouths. 

The  Chowan  river,  formed  by  the  confluence  of  three 
streams  w'-.ich  rise  in  Vii  giiiia,  is  three  miles  wide  where 
it  fails  into  Albemarle  Sound,  bul  r.arrows  very  rapidly 
in  its  ascent.  Tne  Roanok;',  t>.ough  a  i-iver  of  great 
length,  is  so  extremely  rapid,  and  so  fuil  of  wattr-fails, 
that  it  can  be  navigated  oiily  by  shallops,  nor  by  these 
more  than  sixty  or  severity  miies  from  its  t.ischarv;e  into 
Albemarle  Sound.  The  i'amiico,  or  Tar  river,  flowing 
into  Pamlico  Sound,  is  navigable  for  vessels  drawi.ig  nine 
feet  of  water,  as  far  as  the  town  of  Washingto  i.  about 
forty  miles  from  the  coist ;  and  for  scows  or  flui„  to  the 
town  of  Tarborough,  fifty  miles  farther  up.  The  Neus 
river,  falling  likewise  into  Paniiico  Sound,  is  navigable 
for  ships  of  considerable  burden,  about  twelve  miles 
above  the  town  of  Newbern,  for  scows  fifty  mUes,  and 
for  boats  two  hundred  miles.  Besides  these,  there  are 
many  smaller  rivers,  all  of  which  arc  navigable  so  long 
as  they  continue  broad  enough  for  a  vessel  to  turn.  The 
Tennessee,  too,  rolls  part  of  its  majestic  stream  through 
this  state,  and  receives  in  its  course  several  t:ibutary 
waters.  In  bursting  through  the  Cumberland  or  Laurel 
Mountains,  it  occasions  a  remarkable  whirlpool.  From 
an  expanse  of  half  a  mile,  it  is  here  confined  to  the 
width  of  about  100  yards.  Just  as  it  enters  the  moun- 
tain, a  large  rock,  projecting  obliquely  from  the  noilh.ern 
shore,  renders  the  channel  of  the  river  still  narrower,  and 
causes  a  sudden  bend.  The  water,  thrown  witii  great 
force  against  the  southern  shore,  rebounds  around  the 
point  of  the  rock,  and  produces  the  whirl,  which  is  about 
eighty  yards  in  circumference.  In  less  than  a  mile  be- 
low this  whirl,  the  river  expands  into  its  usual  breadth, 
and  continues  to  flow  in  placid  beauty,  till  it  mingles 
with  the  Ohio.  These  rivers,  if  accessible  to  ships  of 
any  magnitude,  would  greatly  facilitate  the  internal  com- 
nuicc  of  North  Carolina  ;  but  they  are  unfortunately 
rendered  almost  useless  in  that  respect  by  the  sand  bars 
at  their  entrance. 

Nor  is  this  inconvenience  compensated  by  any  fine 
harbours,  spacious  bays,  or  bold  inroads  of  the  ocean 
into  the  country.  It  has,  indeed,  some  extensive  sounds, 
such  as  Pamlico,  Albemarle,  and  Core  sounds ;  but  these 
may  be  regarded  as  mere  lakes,  for  the  inlets  by  which 
they  are  connected  with  the  ocean  arc  so  small,  as  to  be 
navigable  only  to  boats  or  small  vessels,  and  admit  so 
little  of  the  tide,  that  the  rivers  which  flow  into  the 
sounds  receive  not,  even  at  their  mouths,  the  sliglitcst 
taste  of  brine.  This  state  cannot  boast  of  one  good  har- 
bour throughout  the  whole  extent  of  its  coast.  It  is  said 
that  there  was  formerly  an  excellent  haven  in  Cape 
Lookout,  which,  since  the  year  1777,  has  been  complete- 
ly filled  up  with  land.  The  best  of  the  bad  harbours 
liow  to  be  met  with  in  North  Carolina,  is  Wilmington, 
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which  admits  vessels  of  300  Ions  burden ;  but  the  en- 
trance to  it  is  rendered  extremely  dangerous  and  difficult, 
by  a  large  shoal,  to  which  mariners  have  given  the 
name  of  Cape  Fear.  The  north-eastern  branch  of  the 
river  Fear  is  navigable  as  far  as  Fayetteville,  one  hun- 
dred miles  beyond  Wilmington,  for  vessels  of  eighteen 
or  twenty  tons  burthen.  This  is  the  greatest  river  na- 
vigation in  the  state,  and  serves  greatly  to  enliven  the 
trade  of  Wilmington.  A  considerable  traffic  is  carried 
on  between  this  port  and  the  Antilles ;  and  European 
goods  are  conveyed  thither  from  Charleston,  Baltimore, 
and  Norfolk.  The  exports  of  Wilmington  amount- 
ed, in  \T9\,  to  258,728  dollars;  in  1792,  to  262,498  dol- 
lars; in  1793,  to  171,569  dollars;  in  1794,  to  133,167 
dollars;  and  in  1795,  to  254,151  dollars. 

Next  to  Wilmington,  the  most  considerable  ports  are 
Newbern  and  Edenton.  Newbern  is  seated  on  the  river 
Neus,  at  its  confluence  with  the  Trent,  about  one  hun- 
dred miles  from  the  sea,  from  wliich  the  wnole  coast  of 
North  Carolina  is  separated  by  long  and  small  islets  from 
Cape  Lookout  to  the  borders  of  Virginia.  The  exports 
of  Newbern  amounted,  in  1791,  to  105,685  dollars;  in 
1792,  to  101,367  dollars;  in  1793,  to  60,695  dollars;  in 
1794,  to  69,617  dollars;  and  in  1795, to  73,652  dollars. 

Edenton  is  situated  on  the  river  Roanoke,  near  the 
point  of  Albemarle  Sound,  about  150  miles  from  the 
islet  which  takes  its  name  from  the  Roanoke.  Ships 
of  150  tons  burthen  can  sail  a  few  miles  above  Eden- 
ton. Its  exports  amounted,  in  1791,  to  92,306  dollars; 
in  1792,  to  87,203  dollars;  in  1793,  to  59,576  dollars  ; 
in  1794,  to  50,648  dollars;  and  in  1795,  to  77,907 
dollars. 

From  the  books  of  the  custom-house,  it  appears, 
that  in  1791,  the  total  amount  of  tne  exports  from 
North  Carolina  was  524,548  dollars ;  in  1972,227,899 
dollars;  in  1793,  365,414  dollars;  in  1794,  321,587 
dollars;  and  in  1795,  492,161  dohars.  Of  the  produce 
of  the  back  country,  a  great  proportion  is  conveyed  to 
South  Carolina  and  Virginia;  the  southern  interior  coun- 
ties send  their  produce  to  Charleston,  and  tne  nortnern 
to  Petersburg  in  Virginia.  The  exports  from  the  low- 
er parts  of  the  state  are  tar,  pitch,  turpentine,  rosin,  In- 
dian corn,  boards,  scantling,  staves,  shingles,  furs,  to- 
bacco, pork,  lard,  bees-wax,  myrtle-wax,  witli  a  few  other 
articles.  The  commerce  of  North  Carolina  is  chiefly 
with  the  West  Indies  and  the  northern  states.  From 
the  former,  it  receives  rum,  sugar,  and  colTee  ;  from 
the  latter,  flour,  cheese,  cider,  apples,  potatoes,  iroiiwarc, 
cabinet  articles,  hats,  teas,  and  dry  goods  of  all  kinds 
imported  from  Great  Britain,  France,  and  Holland. 

Like  all  the  southern  states  of  United  America,  North 
Carolina  has  a  considerable  diversity  of  climate,  occa- 
sioned by  the  pliysical  peculiarities  of  its  ditVerent  parts. 
In  the  level  part  of  the  country,  inlermittcut  fevers  arc 
frequent  during  summer  and  autumn  ;  which,  though 
seldom  immediately  dangerous  to  tnose  whose  constitu- 
tions are  not  injured  by  intemperance,  yet,  if  neglected 
at  first,  invariably  bring  on  other  disorders,  which  destroy 
the  vigour  both  of  mind  and  body,  and  generally  termi- 
nate in  death.  During  these  sickly  seasons,  the  counte- 
nances of  tlic  inhabitants  have  a  pale  ycllowisli  hue,  oc- 
casioned by  the  prevalence  of  bilious  affections.  Yet 
more  fall  victims  during  winter,  to  pleurisies  and  perip- 
ncumonies,  than  to  the  fevers  occasioned  by  tho  lieats  of 
.sununcr.  Physicians  allege,  that  these  fatal  diseases, 
which  arc  generally  brought  on  by  intemperance,  and 
an  imprudent  exposure  to  the  weather,  raiglit  in  general 


be  escaped  by  sobriety  and  caution.  The  use  of  flannel 
next  to  the  skin,  they  recommend  as  an  excellent  pre- 
ventative of  the  diseases  incident  to  this  climate  and  sea- 
son. In  tiie  western  hilly  parts  of  the  state,  the  air  is  as 
pure  and  salubrious  as  in  any  part  of  America,  and  the 
inhabitants  in  general  live  to  a  great  age.  The  heat  of 
the  summer's  day  is  succeeded  in  the  evening  by  a  grate- 
ful and  refreshing  coolness  ;  autumn  is  temperate  and 
serene  ;  and  in  some  years  the  winters  are  so  mild,  that 
autumn  may  be  said  to  continue  till  spring.  Wheat 
harvest  commences  in  tlie  beginning  of  June,  and  that  of 
Indian  corn  early  in  September. 

When  the  conduct  of  the  British  government  had 
roused  tiie  Americans  to  an  assertion  of  their  indepen- 
dence, a  constitution  was  framed  for  each  individual  state, 
by  its  representatives  assembled  in  congress.  The  con- 
stitution of  North  Carolina,  ratified  in  I3ecember  1776, 
vests  all  legislative  authority  in  two  distinct  branches, 
both  dependent  on  the  people,  viz.  a  Senate,  and  House 
of  Commons.  Each  county  in  the  state  is  represented 
in  the  Senate  by  one  member,  chosen  annually  by  ballot; 
and  in  the  House  of  Commons  by  two  members,  elected 
in  the  same  manner.  The  towns  of  Edenton,  Newbern, 
Wilmington,  Salisbury,  Hillsborough,  and  Halifax,  have 
each,  likewise,  the  privilege  of  having  one  representative 
in  the  House  of  Commons.  The  Senate  and  House  of 
Commons,  assembled  for  the  purpose  of  legislation,  are 
styled  the  General  Assembly.  No  person  can  be  elected 
a  senator  who  has  not  resided  at  least  one  year  immedi- 
ately before  the  time  of  election  in  the  county  which  he 
wishes  to  represent,  or  who  does  not  possess  there  300 
acres  of  land  in  fee  ;  and  those  who  vote  for  his  election 
must  be  freemen,  not  below  twenty -one  years  of  age,  who 
have  i-esided  in  the  state  one  year  previous  to  tlie  day  of 
election,  and  have  possessed  a  freehold  of  fifty  acres  of 
land,  for  at  least  the  last  six  months  of  that  time.  The 
candidate  for  a  seat  in  the  House  of  Commons  must  have 
resided  one  year  previous  to  the  election  in  the  county 
which  he  is  to  represent,  and  must  have  possessed  for  at 
least  six  months,  and  continue  to  possess,  not  less  than 
100  acres  of  land  in  fee,  or  for  the  term  of  his  life ;  his 
election  is  decided  by  a  majority  of  the  freemen  in  the 
county,  not  under  twenty-one  years  of  age,  who  have  re- 
sided in  the  state  a  year  before  the  time  of  election,  and 
have  contributed  their  portion  of  public  taxes.  These 
two  houses,  when  convened,  choose  each  its  own  speak- 
er, and  decide  on  the  qualifications  and  elections  of 
their  respective  members.  At  their  first  meeting,  after 
each  annual  election,  they  jointly  choose  by  ballot  a  go- 
vernor for  one  year,  who  is  not  eligible  to  that  ofticc  of- 
tener  than  thrice  in  six  successive  years.  The  governor 
must  possess  a  freehold  of  more  than  1000/.  and  must 
have  resided  in  t)\c  state  at  least  five  years.  At  the  same 
time,  and  in  the  same  manner,  they  elect  a  council  of 
state,  consisting  of  seven  persons,  to  assist  the  governor 
in  discharging  the  duties  of  his  office.  They  appoint 
one  or  more  treasurers  for  the  state  ;  a  state  secretary, 
who  conliinies  in  oflice  for  three  years;  judges  of  the 
supreme  courts  of  law  and  equity,  judges  of  admiralty, 
and  an  attorney-general,  who  are  commissioned  by  the 
governor,  and  hold  their  offices  during  good  behaviour. 
Intended  laws  must  be  proposed  in  the  form  of  bills,  which 
nnist  be  read  three  times  in  each  house,  and  signed  by 
the  speakers,  before  they  can  be  enacted. 

Judges  of  the  supreme  court,  members  of  council, 
judges  of  admiralty,  treasurers,  secretaries,  attorney-ge- 
nerals for  the  stale,  clerks  of  record,  clergymen,  receiv- 
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crs  of  public  money  whose  accounts  arc  unsettled,  niili- 
tary  oflkcrs  in  actual  service,  and  persons  who  deny  the 
beinp;  of  (iod,  the  truth  of  the  Protestant  relij^ion,  and 
the  divine  <iiii;in  of  the  Old  and  New  Testaiiient,  cannot 
hold  a  seat  either  in  the  Senate  oi-  House  of  Commons. 
No  business  can  proceed  in  eitlier  liouse,  unless  a  ma- 
jority of  its  members  be  present. 

We  are  not  able  to  state  precisely  wirjl  the  pul)lic 
expenditure  of  tliis  slat(r  may  be  at  present.  A  few 
years  a^jo,  it  llui  tuated  from  al)out  ."8,000,  to  45,000 
dollars.  The  public  debt,  which  was  chiefly  contracted 
durinj;  tiie  revolutionary  war,  consists  in  bills  of  credit 
to  the  amount  of  1  jO,000/.,  which  arc  either  in  the  trea- 
sury, or  in  circulation.  IJy  the  determination  of  the 
commissioners,  the  debt,  which  the  Union  owes  to  this 
state,  amounts  to  500,882  dollars,  or  200,752/.  sterling. 
The  money  necessary  for  the  exigencies  of  the  state  is 
raised  by  the  followini;  taxes  :  1.  Eit^ht-pencc  for  every 
hundred  acres  of  land,  whatever  its  situation  or  ([uality 
may  be.  2.  Two  shillins^s  for  every  hundred  pounds  of 
taxable  projierty,  in  town  lots.  3.  Two  shillings  for 
every  inhabitant,  whether  white  or  black,  freeman  or 
slave,  from  12  to  15  years  of  age.  4.  Ten  shillings  for 
every  stallion.  5.  Forty  shillings  for  the  licence  to  k^ep 
a  tavern,  or  for  selling  s])irilwous  !i(|uors.  6.  For  every 
sentence  or  decree,  from  eight  to  twenty  shillings,  ac- 
cording to  the  difltrent  courts  by  wliich  it  is  pronounced. 
The  justices  of  the  peace  are,  in  virtue  of  their  office, 
collectors  of  the  taxes;  they  receive  six  percent,  on  the 
amount  of  the  taxes  which  they  collect,  and  sixpence  for 
every  mile  which  they  travel  on  that  errand.  In  1795, 
the  taxes  amounted  to  18,447/.,  4s.  sterling,  or  39,200 
dollars,  in  the  following  proportions:  The  taxes  on  town 
lots,  to  2500  dollars;  on  lands,  to  6386/.  \0s.  sterling; 
the  poll-lax,  25,400  dollars;  the  taxes  on  law  suits, 
billiartls,  and  horses,  2500  dollars;  making  in  all  46,1 18 
dollars,  or  18,447/.  4s.  sterling.  Deducting  from  this 
sum  the  expences  of  collecting  the  taxes,  and  the  loss 
arising  from  defaulters,  there  remains  a  neat  surplus  of 
15,681/.  sterling,  or  39,200  dollars. 

In  North  Carolina,  as  in  all  the  other  states  of  the 
Union,  the  establishment  of  any  religioussect  or  denomi- 
nation, in  preference  to  others,  is  expresslv  prohibited 
by  the  constitution.  The  western  parts  of  the  state, 
which  have  been  settled  within  the  last  50  years,  are 
chiefly  inhabited  by  Presbyterians  from  Pennsylvania, 
the  descendants  of  people  from  the  north  of  Ireland. 
The  Moravians  form  a  very  numerous  sect,  and  have 
many  flourishing  settlements  in  the  state,  particularly  in 
Surry  county,  between  the  rivers  Dan  and  Yadkin.  The 
Quakers  have  a  settlement  in  New  Garden,  in  tlic  coun- 
ty of  Guilford,  and  several  congregations  in  Perquiniins 
and  Pasquetank.  The  Methodists  and  Baptists  are  nu- 
mcro\is,  and  are  daily  making  converts.  In  tlie  districts 
of  Wilmington,  Newbern,  Edenton,  and  Halifax,  the 
inhabitants,  amounting  to  about  three  fifths  of  the  popu- 
lation of  the  state,  profess  themselves  of  the  Ejjiscopal 
persuasion.  At  present,  however,  they  have  no  house 
for  public  worship,  nor  is  there  much  external  appear- 
ance of  rclit^ion  among  them  in  gencial. 

The  character  of  the  North  Carolinians  is  neither  re- 
spectable nor  engaginp;.  Indolence  and  indiflcrcncc  arc 
their  prevailing  dis])ositions;— dispositions  which  display 
themselves  not  only  in  the  slovenly  and  inactive  mav.ncr 
in  w!  icii  tlicy  conduct  their  secular  business,  but  in  their 
general  neglect  of  rclii,'ion.  The  Sabbath  is  disregarded, 
or  is  distinguished  only  by  the  convivial  mirth  of  the 


white  inhabitants,  or  the  noisy  diveritionH  of  the  negroes. 
The  women,  though  remarkably  affectionate,  mingle  but 
little  in  society;  nor  are  they  treated  with  that  respect 
and  attention  which  is  universally  paid  to  their  sex  in  more 
civilized  countries.  The  men,  of  course,  want  that  po- 
lish and  refinement  of  manners,  whicii  the  society  of  the 
fairer  part  of  our  s|)ecies,  and  an  anxiety  to  win  their 
r<'gard,  alone  can  impart.  Living  on  their  plantations, 
at  a  consideralde  distance  from  each  other,  and  in  a  state 
of  seclusion  from  the  world,  they  delight  to  meet  toge- 
ther in  convivial  parties,  and  enjoy  the  visit  of  a  stranger 
with  a  relish  which  disjjlays  itself  in  the  most  utibounded 
hospitality.  But  even  in  their  hosj)itality  there  is  a  coarse- 
ness, which  can  only  be  redeemed  by  the  benevolence 
which  it  indicates;  and  their  conviviality  almost  invaria- 
bly degenerates  into  gross  intemperance.  Drinking, 
gambling,  and  every  species  of  dissipation,  engross  the 
time  and  the  attention  which  should  be  employed  in  the 
culture  of  their  plantations,  or  the  improvement  of  their 
minds.  To  the  amusements  of  cock-fighting  and  horse- 
racing  they  arc  as  passionately  addicted  as  our  keenest 
British  sportsmen;  and  enjoy  the  spectacle  of  a  boxing- 
match,  in  a  style  of  perfection  of  which  our  most  know- 
iiiji;  ones  have  scarce  an  idea.  When  two  Carolinian 
pugilists  have  exhausted  their  strength  in  fair  bruising, 
they  have  at  length  recourse  to  /rong-hirf,  which  is  thus 
performed.  Each  of  the  combatants  endeavours  to  twist 
his  fore-fingers  in  tlie  ear-locks  of  his  antagonist.  When 
these  are  fast  clenched,  the  thumbs  arc  extended  each 
way  to  the  nose,  and  the  cyen  gently  turned  out  of  their 
sockets.  The  victor,  for  his  expcrtness,  receives  shouts 
of  applause;  while  his  eyeless  antagonist  is  laughed  at 
for  his  misfortune.  We  regret,  for  the  honour  of  hu- 
manity, to  state,  that  this  shocking  entertainment  is  not 
confined  to  North  Carolina,  but  is  sometimes  enjoyed  by 
the  lower  classes  in  its  sister  province  and  in  Georgia. 

From  this  siiort  sketch  of  the  manners  of  the  North 
Carolinians,  it  will  easily  be  perceived  that  the  educa- 
tion of  their  youth  is  an  object  of  little  attention.  There 
is  not,  in  the  wliole  state,  a  single  college  or  university; 
a  defect  which  is  the  less  excusable,  as  it  is  expressly 
enjoined  in  the  original  constitution,  that  '*  there  shall  be 
one  or  more  seminaries  of  learning  maintained  at  the 
public  expcnce."  Academies  or  schools,  however, 
have  been  established  at  Newbern,  Salisbury,  and  Hills- 
borough. The  academy  at  Salisbury  had,  in  1786,  about 
fifty  scholars,  under  the  tuition  of  a  clergyman.  The 
number  of  students  in  Hillsborough  may  be  from  60  to 
80  :  what  number  there  may  be  in  Newbern  wc  have  not 
been  able  to  ascertain. 

The  increase  of  population  in  Noith  Carolina  has  been 
amazingly  rapid.  In  the  year  1710,  it  contained  no  more 
than  1200  fencible  men:  and  in  18 10,  it  contained  563.516 
inhabitants,  and  is,  in  regard  to  population,  the  fourth 
state  in  the  union.  To  tiiis  rapid  increase  of  numbers, 
successive  emigrations  from  Pennsylvania,  Virginia,  and 
other  states,  have  greatly  contributed.  Now,  however, 
the  increase  arises  more  from  its  own  stock  than  from 
emigration  ;  for,  though  colonists  do  arrive  from  these 
quarters  as  formerly,  many  settlers,  on  the  other  hand, 
cn)iL':rate  again  to  Georgia,  South  Carolina,  Kentucky, 
andTe.ncssce. 

Tlie  tow:is  in  this  state  arc  few,  and  of  little  importance. 
Newbern,  Edenton.  Wilmington,  Halifax,  Hillsborou.i;h, 
and  Fayettoville,  are  the  most  considerable,  and  have 
each,  i'!  its  turn,  been  regarded  as  the  capital.  Since  178S, 
the  seat  of  goverumcnt  has  been  fixed  at  Raleigh.  (•*) 
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CAROLINA,  South,  one  of  the  United  States  of 
America,  is  bouiicled  on  the  north  and  north-cast  by- 
North  Carolina,  on  tlie  south  and  south-west  by  Geor- 
gia, and  on  the  east  by  the  Atlantic  ocean;  extending 
from  the  32°  to  the  35°  of  north  latitude,  and  from  the 
78°  to  the  81°  of  west  longitude  from  London.  Its  limits 
may  be  more  minutely  traced  as  follows.  Its  northern 
frontier  is  determined  by  a  line  commencing  at  a  cedar 
stake,  marked  with  nine  notches,  on  the  shore  of  the 
Atlantic  ocean,  near  the  mouth  of  Little  River.  It  then 
pursues,  by  many  traverses,  a  course  W.  N.  W.  till  it 
reaches  the  fork  of  Catauba  river ;  and  next  runs  due 
west  to  a  point  of  intersection  in  the  Apalachian  or 
Alleghany  mountains.  It  thence  takes  a  southerly  di- 
rection, till  it  meets  the  Chatuga,  the  most  northern 
branch  of  the  Tugoloo  river,  and  then  proceeds  along 
the  Tugoloo  to  its  confluence  with  the  Kcowee.  From 
this  pohit  it  stretches  along  the  Savannah,  till  that  river 
flows,  by  its  most  northern  mouth,  into  the  Atlantic  ocean. 
It  then  runs  north-east  along  the  Atlantic,  including  the 
islands  which  stud  its  shore,  till  it  intersects  the  northern 
boundary,  near  the  entrance  of  Little  River.  These 
boundaries  include  an  area,  somewiiat  triangular,  of 
about  2480  square  miles. 

South  Carolina  is  divided  by  nature  into  two  parts, 
which,  from  their  physical  situation,  have  been  called 
Ufifier  and  Lower  Carolina.  Towards  the  coast,  the 
country  is  a  level  plain,  extending  more  than  one  hun- 
dred miles  westward  from  the  ocean.  Here  the  eye 
finds  no  relief  from  the  dull  uniformity  of  boundless 
forests,  swamps,  and  level  fields.  This  fatiguing  plain 
is  succeeded  by  a  curious  range  of  little  sand-hills,  ex- 
actly resembling  the  waves  of  an  agitated  sea.  This 
singular  country  occupies  an  extent  of  about  sixty  miles. 
It  is  extremely  barren, — enlivened  here  ai.d  there  by 
spots  of  verdure,  or  by  some  straggling  pines  ;  and  its 
few  inhabitants  earn  a  scanty  subsistence  by.the  cultiva- 
tion ot  corn  and  sweet  potatoes.  After  passing  these 
sana-hii.b,  we  come  next  to  a  remarkable  tract  of  ground, 
■wliicn,  on  its  approach  from  the  sea,  is  lofty  and  bold, 
but  on  the  north-west  is  level  from  its  summit.  This 
tract,  called  the  Ridge,  is  a  fine  belt  of  land,  extending 
from  the  Savannah  to  Broad  River  ;  fertile,  well  culti- 
vated, and  watered  by  some  considerable  streams.  Tiie 
country  beyond  this  ridge  resembles,  in  its  scenery,  the 
most  interesting  of  the  northern  states.  The  traveller  is 
perpetually  gratified  by  the  pleasant  alternation  of  hill 
and  dale ;  the  lively  veidure  of  the  hills  is  contrasted 
wiih  tlie  deeper  tints  of  extensive  forests  which  decorate 
their  sides;  and  hi  the  vallies,  broad  rivers  roll  their 
shining  streams  through  the  varied  beauti-  s  of  luxuriant 
and  liighly  cultivated  fields.  From  these  delightful  re- 
gions, the  ground  still  continues  to  ascend ;  every  hill 
wc  pass  yields  in  height  to  its  successor  : 

"  Hills  peep  o'er  hills,  and  Alps  on  Alps  ai-ise  ;" 

till,  after  many  a  toilsome  step,  we  reach  at  length  the 
western  terminating  point  of  the  state. 

As  the  coast  of  South  Carolina  forms  the  base  of  the 
triangle  which  its  boundaries  describe,  only  its  apex, 
containing  four  of  the  25  districts  into  which  the  state 
is  divided,  can  properly  be  called  mountainous.  The 
districts  of  which  this  apex  consists,  are  Pendleton, 
Greenville,  Spartanburg,  and  York.  Here  seven  or 
eight  mcjuntains  run  in  regular  direction,  the  most  dis- 
tinguished of  which  is  Tabic  Mountain,  in  the  district  of 


Pendleton.  This  stupendous  mountain,  towering  to  the 
height  of  3000  feet  fiom  its  base,  and  4000  above  the 
level  of  the  sea,  presents  on  one  side  an  abrupt  preci- 
pice of  solid  rock,  nearly  perpendicular;  at  the  bottom 
of  which  is  a  dismal  valley,  apparently  sunk  as  much 
below  the  level  of  the  surrounding  country,  as  the  moun- 
tain rises  above  it.  The  precipice,  viewed  from  the 
valley,  appears  like  an  immense  wall  stretching  up  to 
heaven;  and  the  awe  which  it  inspires  is  considerably 
increased  by  the  quantities  of  bones  which  lie  whitening 
at  its  base,  the  remains  of  various  animals  which  had  in- 
cautiously approached  too  near  its  edge.  The  summit  of 
this  niouiitahi  is  frequently  enveloped  in  clouds.  In  win- 
ter, prodigious  masses  of  snow  tumble  from  its  sides, 
the  sound  of  which  is  heard  at  the  distance  of  seven 
miles.  Its  forests  produce  excellent  mast.  They  are. 
frequented  by  wild  pigeons  in  such  flocks  as  sometimes 
to  break  the  limbs  of  the  trees  on  which  they  alight. 
The  upper  regions  are  the  resort  of  deer  and  of  bears 
Oolenoy  Mountain,  in  the  vicuiity  of  the  Table  Mountain, 
is  remarkable  for  a  cataract,  the  descent  of  which  is 
from  600  to  700  feet.  Oconee  mountain,  near  the  head- 
waters of  the  rivers  Keowee  and  Tugoloo,  is  five  or  six 
hundred  yarils  above  the  adjacent  country.  Between  this 
and  Table  Mountain  the  country  is  generally  wild,  but 
the  vallies  are  highly  cultivated,  and  so  fertile  as  to  pro- 
duce, in  many  instances,  100  bushels  an  acre.  On  a 
stream  which  flows  among  these  mountains,  there  are 
several  fine  waterfalls.  From  one  of  tliem  in  particular, 
which  is  about  130  feet  high,  the  water  dashes  with  such 
violeiice,  as  to  occasion  a  current  of  air  which  keeps  the 
leaves  in  perpetual  agitation,  and  to  scatter  a  spray,  like 
rain,  to  a  considerable  distance  around.  The  other  con- 
siderable mountains  of  South  Carolina  are  Paris's  moun- 
tain, in  Greenville  district,  from  which  issues  a  spring 
impregnated  with  iron  and  sulphur,  said  to  be  efficacious 
in  curing  ring-worms,  and  other  diseases  of  the  skin  ; 
the  Glassey  and  Hogback  mountains,  situated  near  the 
boundary  line  of  Greenville  and  Spartanburg,  from  which 
issue  the  streams  which  form  the  sources  of  the  Tyger 
and  Pacolet  rivers ;  and  King's  mountain,  in  York  dis- 
trict, on  which  has  been  discovered  the  real  limestone 
rock.  Tiiese  mountains  aff"ord  a  profusion  of  rich  grass, 
and  are  clothed  to  their  summits  with  lofty  forests.  Copi- 
ous streams  of  the  finest  water  pour  from  their  sides  ; 
and  the  intermediate  vallies,  though  small,  are  amazingly 
fertile.  The  boundless  view  of  the  champaign  country, 
becoming  more  level  as  it  approaches  the  sea,  is  finely 
contrasted  with  the  wild  irregularities  of  those  immense 
heights  which  diversify  the  western  extremity  of  Caro- 
lina. 

Though  but  a  small  part  of  this  country  is  occupied 
with  mountains,  every  part  of  it  is  intersected  by  rivers. 
Towards  the  sea  it  is  watered  by  the  Waccamaw,  Pedec, 
Black  River,  Santcc,  Wandow,  Cooper,  Ashley,  Stono, 
Edislo,  Ashcpi)o,  Combakec,  Coosaw,  Broad  and  Savan- 
nah rivers.  Most  of  these  rivers  have  a  margin  of 
swamp,  extending  from  half  a  mile  to  three  miles.  All 
of  them  lun  in  a  south-eastern  direction  from  their  heads 
to  the  sea.  Broad  river,  Coosaw,  Port  Royal,  and  other 
short  rivers,  arc  properly  arms  of  Ijie  sea,  deep,  and  of 
easy  navigation.  Broad  and  Port  Royal  Rivers  can  ac- 
commodate a  large  navy  with  convenience  and  safety. 
VVandow  river,  which  flows  into  the  Cooper  about  three 
miles  above  Charleston,  is  navigable  for  about  twenty 
miles.  Cooper  river  may  be  navigated  for  about  fifty 
miles  by  schooners  and  sloops;  and  its  eastern  branch  'w. 
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navigable  for  a  consiikrablc  way  to  vessels  of  a  similar 
destripliuii.  Wlicrc  it  umplics  ilsclT  into  (;liarliston 
harbour,  it  is  about  oiii;  lliousaiitl  loiii'  liuii<h'i-cl  yards 
l)roail.  Tlic  liarboiir  is  formed  by  the  juiiclioii  of  the 
Cooper  with  the  Ashley  river,  which,  risiiii;  ui  the  Cy- 
press, and  other  coiuitjiious  swamps,  expands  opposite 
Charleston  to  a  width  of  two  thousand  one  hundred 
yards.  To  vessels  of  considerable  burthen  it  is  navij^a- 
ble  for  only  a  few  miles,  but  admits  of  sloops  and  seiioon- 
ers  for  many  miles  higher.  The  Savannah  liver  is  bold 
and  deep,  liouts  of  seventy  tons  burthen  can  advance 
un  mis  river  from  the  sea  to  Auj^usta,  in  the  upper  dis- 
trict ol  Georgia,  liei'e  the  falls  of  the  river  commence, 
beyonil  which  the  navigation  continues  for  boats  of  30 
tons  to  Vienna,  sixty  miles  higher.  The  Sanlee  is  na- 
\igal)le  Ironi  the  sea  to  the  fork  of  tlie  Congaree  and 
Wateree  rivers;  thence  up  the  Waterec  to  Camden  on 
one  side,  and  u|)the  Congaree  to  Granby  on  the  other, 
for  boats  of  seventy  tons.  At  these  places  the  falls  and 
rapids  conunciice;  the  upper  branches  of  the  rivers  are 
dispersed  extensively  ovi.rtne  country.  Tiiough  some- 
times obstructed  by  rocks,  their  current  is  in  general 
deep  and  gentle.  In  full  rivers,  light  boats,  containing 
several  hogsheads  of  tobacco,  have  been  lloated  down 
their  streams  with  safety.  The  Pedee  river,  stretching 
from  the  sea  towariis  tne  mourituins,  through  the  north- 
ern part  of  the  stale,  is  navigable  to  vessels  of  seventy 
tons  as  far  as  tircenville  to  Chatham.  Tiiere  the  navi- 
gation is  obstructed  by  rocks  and  shallows,  though,  in 
full  rivers,  boats  of  light  burden  descend  with  the  stream 
from  North  Caroli,.a.  Tue  Siono,  Aslieppo,  Comba- 
kce,  Ethsio,  and  Biack  rivers,  tnough  inucn  inferior  to 
those  Which  we  have  mentioned,  are  all  navigable  for 
some  miles,  anu  greatly  facilitate  the  internal  communi- 
cation of  difl'ereiu  parts  ot  tiie  country.  Tne  laige 
rivers  spread  themselves,  by  in.itimerable  tributary 
streams,  throughout  trie  upper  country.  Some  of  their 
branciics  are  even  wider  than  the  rivers  themselves. 
Keowee,  though  two  hundred  yards  wide  for  several 
miles  above  its  confluence  witii  the  Tuguloo,  is  tne 
narrowest  of  these  two  streams,  whose  uuiied  waters 
takv  lae  name  of  Savannah  river. 

In  most  oi'  the  upper  districts,  but  especially  in  those 
at  a  moderate  distance  uoin  the  mountains,  amazing  fa- 
cilities arc  aiVordcd  for  mills,  and  other  machinery.  The 
springs  wiiich  issue   from  the   sities  of  the  mountains, 
after  running  sixty  or  seventy  miles,  become   streams 
from  U)0  to  200  yards  in  breadth.     These,  as  they  spread 
wide,  have    many  si:oals,  and  are  so  shallow  as  to  be 
general. y  loru.ible.     At  many  of  those  shoais  the   falls 
are  suliicienl,  with  the  the  aid  of  a  small  dam,  to  impel 
the   most   weighty   machhiery.     At   some   of  them  the 
falls  are  so  great  and  so  abrupt,  as  to  admit  twenty  feet 
wheels   upon   the    overshot    construction,    without    any 
races,  or,  at  most,  with  very  short  races ;  and,  at  others, 
the  ledges  of  rocks  form  a  natural  dam,  ciuite  suflicient 
for  oostructihg  as  much  water  as  is  necessary  to  drive 
any  kintl  of  mill.     Besides  these  rivers,  smaller  streams 
called  creeks  spring  from  the  foot  of  tlie  hills;  and  with 
the  anvantage  of  their  falls,  are  sufhcientiy   powerful  to 
impel   machinery  of  any    magnilitde.     The   inhabitants 
are  how  beginning  to  avail  themselves  of  these  natural 
adv.ihtages.     Many  vamable  machines  have  been  erect- 
ed for   improving  and    lacilitating    labour,   particularly 
saw-mills  und  corn-mills ;   though    it    must   be  owned, 
that  their  improvement   in  manufactures  have  by  no 
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means  kept  pace  with  tlieir  |)rogrCss  in  wealth,  and  are 
far  from  being  adc(|uate  to  their  opportunities. 

Almost  thi;  only  lake  of  which  South  Carolina  can 
boast,  is  a  sheet  of  water  in  Barnwell  district,  nearly  a 
mile  in  circumference.  In  several  places,  the  large 
rivers  have  broken  through  peninsulas  formed  by  their 
streams,  and  work  a  channel  as  wide  and  deep  as  the 
circuitous  channels  in  which  they  formerly  flowed. 
When  the  mouths  of  these  channels  are  partly  choked 
up,  and  the  streams  in  them  become  slow,  they  arc  de- 
nominated lakes.  Such  is  Lowder's  lake  on  Pedee  river, 
over  which  the  surrounding  lands  project  elevations  of 
near  one  hundred  feet. 

Along  the  coasts  of  South  Carolina,  neap  tides  rise, 
in  common  weather,  from  six  to  eight  feet ;  and  spring 
tides  from  eight  to  ten.  They  are  much  influenced, 
however,  by  the  wind  ;  for,  witli  a  south-easterly  wind, 
neap  tides  rise  higher  than  spring  tides  when  it  blows 
from  the  northwest.  The  depth  of  water  for  some  miles 
from  the  shore,  is  from  two  to  five  fathoms.  In  rivers. 
Whose  streams  are  not  impetuous,  the  tides  ascend  from 
tliirty  to  thirty-five  miles  in  a  direct  line  from  the  sea. 
In  the  Santee  and  Savannah,  the  influence  of  tlie  tide  is 
not  perceptible  for  more  than  fifteen  miles ;  and  the 
powerful  column  of  water  which  they  pour  down,  makes 
them  retain  their  freshness  till  within  two  miles  of  their 
disemboguement. 

The  mineral  productions  of  this  country  have  not  yet, 
perhaps,  been  sufficiently  explored  ;  but  those  which 
are  known  are  of  considerable  importance.  Asbestos  is 
found  near  the  sources  of  Lynche's  creek.  Soap-stones, 
steatites,  rock  crystal,  white  flint,  fuller's  earth,  clays  of 
diflerent  kinds  and  of  beautiful  colours,  potter's  clay, 
isinglass,  ochres,  chalks,  and  marls,  have  been  found  in 
dillercnt  parts  of  the  state.  At  Beaver's  creek,  there 
is  a  quarry  of  grey  stone  resembling  freestone,  which 
works  well,  and  splits  easily.  Rocks  suitable  for  mill- 
stones are  common  in  the  upper  country ;  good  sUte 
has  been  found  in  some  places  ;  and  some  fine  clay  was 
brought  to  Charleston,  about  the  year  1760,  from  the 
Cherokee  country,  which,  being  sent  to  England  by  I)r 
Garden,  was  manufactured  into  a  tea  equipage,  ciual 
to  the  finest  imported  from  China.  The  upper  country, 
particularly  the  mountainous  districts,  abound  with  iron 
ore  of  so  good  a  quality,  as  to  yield  a  fourth  of  its  weight 
in,  excellent  iron.  The  Cherokee  mountains  furnish 
great  abundance  of  lead  ore,  so  rich  as  to  produce  two- 
thirds  of  its  crude  weight  in  pure  lead.  Specimens  of 
copper  and  of  several  other  metals  have  likewise  been 
found,  and  mines  of  these  metals  might  perhaps  be 
wrought  with  advantage.  There  arc  many  valuable 
meilieinal  springs  within  this  state,  some  of  which  are 
rising  into  fame;  but  their  component  parts  and  real 
^■il■tues  have  not  hitherto  been  ascertained  with  satisfac- 
tory precision. 

Many  circumstances  concur  to  render  it  probable,  or 
rather  certain,  that  all  the  low  country  of  Carolina  has 
once  been  under  the  dominion  of  the  ocean.  In  the 
deepest  descent  into  the  ground,  neither  stones  nor  rocks 
are  ever  discovered.  The  strata  generally  consist  of 
rocks  or  beds  of  shells,  with  which  petrified  fish  are 
sometimes  found  intermixed  at  a  considerable  depth 
from  the  surface.  Extensive  beds  of  oyster  shells  have 
been  discovered  at  a  great  distance  from  the  present 
limits  of  tiiC  sea  shore.  Tne  most  remarkable  of  these 
extends  from  Nelson's  ferrv  on  the  Santee  river,  sixty 
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miles  from  the  ocean,  in  a  south  west  direction,  passing 
through  the  intennediate  country,  till  it  crosses  the 
Savannah  river  in  Burke  county,  and  continuing  on  to 
the  Oconee  river  in  Georgia.  These  shells  are  un- 
commonly large,  and  quite  different  in  kind  from  the 
oysters  now  found  on  the  shore  of  Carolina.  They  lie 
about  seven  feit  below  the  surface  :  the  incumbent  stra- 
tum consists  of  common  earth:  below  the  oysters,  the 
soil,  for  the  next  four  feet,  is  a  whitish  coloured  mass, 
intermixed  witli  shells;  a  blue  hard  substance  resem- 
bling stone  succeeds  for  the  next  three  or  four  feet; 
and  under  this  is  sand,  the  depth  of  which  is  unknown. 

In  the  cuts  which  have  been  made  across  peninsulas, 
for  the  purpose  of  facilitating  inland  navigation,  prodi- 
gious quantities  of  cypress  timber  are  sometimes  dis- 
covered, affording  unequivocal  evidence  that  the  country 
had  formerly  been  covered  by  immense  forests  of  that 
species  of  wood.  A  circumstance  still  more  calculated 
to  excite  the  wonder  and  curiosity  of  the  naturalist,  is 
the  discovery,  in  these  excavations,  of  the  bones  of  mon- 
strous animals,  unlike  to  any  which  are  now  known  to 
exist.  These  bones  were  found  in  digging  the  Santec 
canal,  about  eight  or  nine  feet  under  the  ground,  and 
lying  so  near  together,  as  to  render  it  probable  that  they 
originally  belonged  to  the  same  animal.  The  enormous 
dimensions  of  this  animal  may  be  conjectured  from  the 
size  of  its  ribs,  one  of  which,  when  dug  up,  was  nearly 
six  feet  long,  and  from  one  of  its  jaw  teeth,  which  was 
8i  inches  long,  3A  inches  wide,  and  its  root  llA  inches 
long.  The  depth  of  the  tooth,  from  its  surface  to  the 
bottom,  was  6^  inches.  The  other  parts  of  the  skeleton 
were  in  a  relative  proportion.* 

The  coast  of  Carolina  is  intersected  by  inlets,  creeks, 
and  marshes,  from  the  meanderings  and  jimctions  of 
which  many  islands  are  formed.  Of  those  islands  some 
are  increased  on  their  western  extremities  by  accretions, 
and  diminished  on  their  eastern  border  by  the  dashing 
of  the  ocean.  On  those  which  are  contiguous  to  the 
main,  monuments  of  Indian  antiquity  are  occasionally 
discovered.  There  are  other  islands  entirely  of  marine 
origin,  which  appear  to  be  accumulations  of  recrements 
thrown  up  by  the  action  of  the  Atlantic  waters.  The 
mainland,  contiguous  to  these  islands,  has  a  surface  of 
light  black  eartli  upon  a  stratum  of  sand.  For  80  or  100 
miks  it  is  quite  free  of  stones  ;  and  has  a  gradual  ascent, 
which,  at  least  for  a  considerable  distance  from  Charles- 
ton, has  been  ascertained,  with  mathematical  precision, 
to  be  three  f;et  in  a  mile. 

Tl;c  soil  of  Soiitii  Carolina  is  naturally,  as  well  as 
politically,  divided  into  six  classes:  I.  Tide  swamp. 
2.  Inland  swamp.  3.  High  river  Swamp,  or  low  grounds, 
distinguished  by  the  name  of  second  low  grounds. 
4.  Salt  marsh.  5.  Oak  and  hickory  high  land.  6.  Pine 
barren.  The  two  first  classes  are  peculiarly  adapted  to 
the  culture  of  rice  and  hemp  ;  the  tliird  is  most  favoura- 
ble to  tne  growtli  of  hemp,  corn  and  indigo.  The  salt 
marsh  has  hitherto  been  much  neglected,  though  there 
is  every  reason  to  believe  that  it  would  ampiy  repay  the 
trouble  of  cultivation.  The  oak  and  hickory  land  is  re- 
markably fertile,  and  is  well  adapted  to  the  culture  of 
corn,  as  well  as  of  indigo  and  cotton.  Tlic  pine  barren, 
though  the  least  productive,  is  so  much  more  salubrious 
than  the  other  soils,  that  a  proportion  of  pine  barren  is 
an  appendage  indispensably  necessary  to  every  swamp 


plantation.  It  is  remarkable,  that  this  species  of  soil, 
though  comparatively  barren,  bears  pine  trees  of  the 
largest  growth,  which  maintain  their  verdure  through 
winter,  and,  as  Dr  Ramsay  justly  observes,  administer 
more  to  the  necessities  and  comforts  of  mankind,  than 
any  otiier  species  of  tree  whatever.  The  cause  of  this 
seems  to  be,  that  the  pine  land  is  only  superficially 
sandy  ;  for, on  digging  into  it  a  few  feet,  the  soil  is  fovnid 
to  change,  in  many  places  at  least,  from  sand  to  clay. 
The  tide  swamps  are  so  level,  that  a  few  inches  of  water 
can  frequently  cover  them  sufficiently  for  agricultural 
purposes.  In  the  legal  valuation  of  the  land  for  taxa- 
tion, these  lands  hold  the  first  rank.  As  the  swamps 
above  the  influence  of  the  tide  are  subject  to  river  floods, 
which  the  Americans  call  freshets-,  they  are  somewhat 
precarious,  but  in  other  respects  are  of  immense  value. 
The  sand  hills  in  the  middle  country  are  so  extremely 
barren,  as  to  produce  scarcely  a  pile  of  grass.  On  the 
low  grounds  between  them,  however,  a  rich  mould  is 
frequently  deposited ;  and  the  margins  of  the  rivers 
which  flow  among  them  are  always  abundantly  fertile. 
The  hills  of  Santee,  situated  likewise  in  the  middle 
country,  are  elevated  two  hundred  feet  above  the  adja- 
cent lands.  Their  soil,  which  is  a  mixture  of  sand,  clay, 
and  gravel,  is  admirably  adapted  to  the  culture  of  high- 
land grain  and  cotton ;  and  affords  to  the  inhabitants  the 
pleasures  of  health,  and  the  various  comforts  of  life,  in  a 
greater  combination  than  is  common  in  the  southern 
states. 

Agriculture,  though  the  grand  business  of  Carolina, 
is  far  from  having  reached  the  perfection  of  which  it  is 
susceptible.  The  art  of  manuring  land  is  little  under- 
stood, and  even  less  practised.  Most  of  the  planters, 
relying  on  the  fertility  of  the  soil,  of  which  they  have 
generally  extent  enough  to  enable  them  to  change  what 
begins  to  fail  for  that  which  is  fresh,  seldom  give  them- 
selves nmch  trouble  to  keep  their  fields  in  heart.  So 
little  was  the  value  of  manure  understood  only  twenty 
years  ago,  that  it  had  no  fixed  price  in  Charleston,  but 
was  often  given  to  the  first  who  chose  to  carry  it  off. 
To  their  cattle,  hogs,  and  sheep,  they  pay  little  attention. 
Allowed  to  roam  at  large  in  the  woods,  where  they  find 
abundance  of  excellent  food  and  shelter,  they  depend 
but  little  on  the  care  of  their  owners,  and  can  hardly  be 
regarded  as  domesticated  animals.  Hence  it  often  hap- 
pens, that  a  planter,  who  possesses  twenty  or  thirty 
milch  cows,  derives  less  advantage  from  them,  than  cot- 
tagers derive  in  other  countries  from  two  or  three, 
which  they  tend  with  proper  care.  Much  valuable  high 
land  remains  yet  unbroken.  Extensive  marshes,  which 
niii^ht  easily  he  converted  into  productive  rice  swamps, 
arc  left  in  a  state  of  nature.  Indeed,  it  is  only  a  small 
proportion  of  the  ground  lying  on  the  margins  of  rivers 
and  of  swamps,  that  has  yet  been  brought  under  proper 
cultivation.  Immense  forests  of  pine  land,  which  have 
hitherto  produced  little  else  than  lumber,  might,  with 
the  help  of  manure,  be  made  to  produce  abundance  of 
kitchen  vegetables,  with  good  crops  of  corn,  potatoes, 
and  turnips;  and,  instead  of  remaining  unproductive 
deserts,  might  be  improved  to  the  support  of  a  numerous 
and  healthful  peasantry.  Ilice,  which  is  the  most  nu- 
tricious  and  useful  aliment  made  use  of  by  man,  is  the 
grand  staple  in  the  agriculture  of  Carolina.  It  was  in- 
troduced into  that  country  about  the  year  1693,  by  Land- 


*  Similar  bones  have  been  fuund  in  Vftrious  parts  of  America ;  as  Kentucky,  the  banks  of  the  Ohio  and  Missoure,  and  the  norths 
western  territory. 
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grave  Tliomus  Smith,  who,  having  ])rocurcd  a  ba^  of 
rice  from  Uic  cook  of  a  vessel  from  Madeira,  thai  an- 
chored near  Sullivan's  isU\M(l,  sowed  it  in  a  spot  of  moist 
low  ground  at  the  bottom  of  his  (;;ar(len.  It  >;rew  luxu- 
riantly. The  crop  was  distrilniled  amoiit;  his  plantiii)^ 
friends  ;  and  in  a  few  years  rice  became  the  chief  sup- 
port of  the  colony.  The  variation  in  the  amount  of  the 
crops  of  this  valuable  aliment  forms  an  important  docu- 
ment in  tiie  liisloi'y  of  South  Carolina  ;  for  it  has  been 
materially  alfected,  not  only  by  the  iTitroduction  of  other 
staples,  but  by  the  political  chanj^es  of  the  country. 
When  it  was  first  inlioduccd,  the  number  of  nej^roes  in 
the  province  was  small,  the  government  was  unsettled, 
and  the  kind  of  soil  and  mode  of  cidlurc  most  favourable 
to  its  growth  were  unknown.  For  twenty  years  after  its 
introduction,  its  exi)ortalion  was  rendered  so  hazardous 
by  the  ravages  of  [lirates  on  the  coast,  that  it  was  not 
cultivated  to  any  great  extent.  In  the  year  I  "24,  about 
six  years  after  the  suppression  of  the  Buccaneers,  18,000 
barrels  of  rice  were  exported  ;  and  each  succeeding 
year  brought  an  additional  (|uantity  to  market.  The 
quantity  exported  in  1740  was  y  1,1  10  barrels;  in  1754 
it  amounted  to  104,682  barrels.  Hitherto  rice  had  been 
the  chief  article  of  exjjort  from  Carolina;  but  soon  after 
the  middle  of  the  18th  century,  much  of  the  attention  of 
the  planters  was  transferred  from  it  to  indigo.  The  cul- 
ture of  rice,  however,  continued  to  advance,  though 
slowly,  till  the  commencement  of  the  American  revolu- 
tion, when  the  average  quantity  annually  exported  was 
about  140,000  barrels.  In  1783,  the  first  year  after  the 
evacuation  of  Charleston,  the  crop  of  rice  amounted  to 
only  61,974  barrels.  From  that  time  its  cultivation  was 
resumed  with  vigovn-,  and  the  annual  exportation  of  it 
continued  to  increase  till  the  year  1792,  when  the  quan- 
tity exported  amounted  to  106,419  barrels.  The  cul- 
ture of  cotton  now  began  to  employ  so  much  of  the  agri- 
cultural force  of  the  state,  that  the  crops  of  rice  since 
that  period  have  rarely  exceeded  what  they  were  about 
the  middle  of  the  18th  century. 

Next  to  rice,  the  most  important  article  of  agricultu- 
ral produce  in  South  Carolina,  for  a  long  time  at  least, 
was  indigo,  which  was  first  introduced  about  the  jear 
1742.  Tlie  cultivation  of  this  plant  went  on  with  such 
spirit  and  success,  that,  in  the  year  1747,  a  considerable 
quantity  of  it  was  sent  to  England  ;  and,  in  the  following 
year,  a  bounty  was  obtained  from  parliament  of  sixpence 
per  potmd  on  indigo,  raised  in  the  British  American 
plantations,  and  imported  directly  into  Britain  from  the 
place  of  its  growth.  Thus  encouraged,  the  planters  of 
Carolina  proceeded  in  the  cultivation  of  indigo  with  such 
spirit  and  success,  that  the  export  of  this  article  amount- 
ed, in  17o4,  to  216,924  lbs.;  and  before  the  revolution, 
it  had  risen  to  1,107,660  lbs.  Though  neglected  du- 
ring the  war,  the  cultivation  of  it  was  eagerly  resum- 
ed after  the  restoration  of  peace;  and  it  continued  for 
some  years  to  form  a  valuable  export,  till  its  price  was 
greatly  lowered,  by  large  importations  of  the  same  com- 
modity from  the  East  Indies  into  England.  The  at- 
tention of  the  planters  was,  towards  the  close  of  the 
18th  century,  directed  to  cotton  ;  and  as  the  same  soil 
was  adapted  to  the  cultivation  of  both  it  and  indigo,  the 
latter  was  in  a  great  measure  neglected  for  the  new  staple. 

Though  the  climate  of  Carolina  was  known  to  be  si- 
milar to  that  of  the  East  Indies,  where  cotton  had  grown 
abundantly  for  many  centuries  ;  though  Dr  Hewat,  in 
his  valuable  history  of  South  Carolina,  had  declared,  so 
t'arly  as  1719,  that  the  climate  and  soil  of  the  province 


were  favourable  to  the  culture  of  <  otton  ;  an<l  though  the 
first  provincial  congress,  held  in  January  1775,  had  rc- 
commciiiled  to  the  inhabitajits  the  raising  of  that  useful 
plant ;  yet  a  very  trilling  quantity  ordy  was  i-aised  for  do- 
mestic man\ifaclurcB,  previous  to  the  year  1795.  In 
that  year,  however,  cotton  was  cx])oiled  to  the  amount 
of  1,109,653/.  Since  that  time  the  quantity  of  cotl<in 
raised  has  been  annually  increasing ;  and,  in  the  first 
year  of  the  present  century,  eight  millions  of  potmds  of 
it  were  exported  from  South  Carolina.  Two  kinds  of 
cotton  are  raised  in  South  Carolina.  On  the  level  lands 
of  the  low  country,  the  kind  chiefly  cultivated  is  the 
black  seed,  or  long  staple  cotton,  which  is  admirably 
adapted  to  the  finest  manufactures.  The  wool  is  easily 
separated  from  the  seed  by  roller-gins,  which  do  not  in- 
jure the  staple.  In  the  middle  and  upper  country,  the 
cotton  universally  cultivated  is  the  green  seed  kind,  which 
is  less  silky,  and  adheres  so  tenaciouly  to  the  seed,  that 
it  cannot  be  separated  without  the  action  of  a  saw-gin. 
This  cuts  the  cotton  exceedingly  ;  but  as  this  kind  is 
unfit  for  the  finer  fabrics,  the  cutting  is  scarcely  consi- 
dered injurious.  Though  the  wool  of  the  green  seed  cot- 
ton be  cheaper  than  the  other,  it  grows  likewise  more 
luxuriantly.  An  acre,  which  will  produce  150  lbs.  of 
black  seed  cotton,  will  generally  yield  200  lbs.  of  the 
green  seed  kind. 

These  staple  articles  have  so  engrossed  the  attention 
of  the  planters,  that  the  culture  of  wheat,  barley,  oats, 
and  other  crops,  equally  useful  but  less  profitable,  has 
been  almost  wholly  neglected.  So  little  wheat  is  raised 
throughout  the  state,  that  considerable  C|uantitics  of  it 
are  annually  imported.  Barley  has  occasionally  been  cul- 
tivated with  such  success  on  the  low  grounds  that  seven- 
ty bushels  have  been  procured  from  an  acre  ;  and  as  it 
ripens  there  early  in  May,  another  crop  might  easily  be 
raised  on  tlic  same  ground  in  the  course  of  the  year. 
Nothwilhstanding  these  advantages,  however,  the  cul- 
ture of  this  grain  has  not  been  pursued  with  any  degree 
of  spirit.  Hops  are  annually  raised  in  small  quantities, 
and  the  cultivation  of  them  might  easily  be  carried  so 
far  as  to  answer  any  probable  demand.  As  mulberry 
trees  grow  in  Carolina  spontaneously,  and  native  silk- 
worms, producing  well-formed  cocoons,  are  often  found 
in  its  woods,  there  can  be  no  doubt  that  the  countiy  is 
naturally  adapted  to  the  raising  of  silk.  For  a  consider- 
able time  the  culture  of  silk  was  carried  on  by  the 
Swiss  colonists  near  Purysburgh,  and  occasionally  by 
private  persons  as  late  as  the  year  1787.  At  present  it 
is  successfully  continued  at  New  Bourdeaux  in  Abbe- 
ville ;  but  the  conviction  that  greater  profits  may  be  ob- 
tained more  easily  by  other  means,  has  prevented  the 
cultiu-e  of  this  commodity  from  being  carried  to  any  great 
extent. 

The  soil  is  well  adapted  to  the  cultivation  of  the  vine 
and  olive  trees  ;  for  the  woods  abound  with  native  grapes, 
from  which,  as  well  as  from  the  fruit  of  imported  \incs, 
wine  has  been  occasionally  made ;  and  from  the  olive  trees 
which  have  been  naturalised  in  Carolina,  olives  arc  pre- 
pared and  preserved  equal  to  any  that  can  be  imported. 
The  culture  of  these  excellent  fruits,  however,  has  been 
almost  entirely  neglected,  in  the  general  eagerness  of 
the  planters  to  have  extensive  crops  of  the  more  profit- 
able articles,  rice  and  cotton.  Hemp  and  flax  have  been 
raised  in  considerable  quantities,  and  in  the  year  1784 
werenotedasarticlesof  export,  though  only  to  the  trifling 
amount  of  three  tons  of  the  former,  and  171  casks  of  the 
latter.  Tobacco,  which  is  an  indigenous  plant  of  Ame- 
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vica,  thrives  remarkably  well  in  Carolina.  The  expor- 
tation of  it  amounted  in  1799,  to  9646  hogsheads,  and 
it  might  be  raised  to  any  extent ;  but  the  superior 
value  of  cotton  has  left  the  culture  of  tobacco  compa- 
ratively ncgkcled.  The  soil,  both  of  the  swamps  when 
completely  drained,  and  of  the  highlands,  is  admi- 
rably adapted  to  the  growth  of  maize  or  Indian  corn. 
But  the  culture  of  tiiat  grain,  which  is  considered  as  a 
more  nutritious  aliment  for  labouring  people  than  even 
rice,  has  given  place  to  that  of  cotton,  and  it  is  even  im- 
ported in  great  quantities  on  the  sea-coast  for  domestic 
use. 

Such  are  the  articles  of  agricultural  produce  in  Caro- 
lina, with  the  relative  importance  assigned  to  them  by 
the  planters.  The  geiiial  soil  of  that  country  is  equal 
to  almost  any  production,  and  with  proper  cultiu'e  might 
be  made  to  yield  at  least  ten  times  its  present  value.  A 
society  was  incorporated  in  1785,  for  the  purpose  of  pro- 
moting the  improvement  of  agriculture.  Their  object 
•vvas  to  appropriate  a  farm  to  agricultural  experiments, 
to  import  and  circulate  such  exotics  as  were  suitable 
to  the  climate  of  Carolina,  and  to  award  premiums  to 
those  who  introduced  any  important  improvement  into 
the  art.  Till  lately  their  efforts  were  much  restrained 
by  the  want  of  funds,  but  this  obstacle  has  been  removed 
by  the  successful  issue  of  a  lottery,  established  for  the 
benefit  of  the  institution.  Tiie  society  is  now  clear  of 
debt,  and  possesses  a  farm  of  forty-two  acres  in  the  vici- 
nity of  Charleston,  in  which  agricultural  experiments 
are  occasionally  made.  It  consists  of  forty  members, 
whose  annual  subscription  of  twenty-five  dollars  each, 
added  to  the  proceeds  of  the  late  lottery,  will  enable 
them  to  proceed  with  vigour  in  the  objects  of  their  asso- 
ciation 

The  period  of  vegetation  in  Carolina  comprehends, 
in  favourable  years,  from  seven  to  eight  months,  com- 
mencing in  January  and  February,  and  terminating  in 
October  or  November.  The  frosts  which  generally 
prevail  in  the  months  of  November,  December,  Janua- 
ry, and  February,  are  too  severe  for  the  delicate  pro- 
ductions of  more  southern  latitudes.  Carolina  cannot 
be  reckoned  a  remarkably  good  fiuit  country,  yet  there 
is  scarcely  a  month  of  the  vegetating  season  which  does 
not  furnish  some  species  of  fruit.  Blackberries,  straw- 
berries, raspberries,  and  apricots,  are  ripe  in  April  and 
May  ;  plumbs,  blackberries,  early  pears,  apples,  peaches, 
figs,  and  nectai-ines  follow  ;  water  melons  and  musk  me- 
lons continue  from  June  to  October;  pomegranates,  late 
peaches,  pears,  apples,  grapes,  and  winter  plumbs,  come 
in  towards  the  termination  of  the  hot  weather ;  haws, 
sloes,  and  fox  grapes,  in  October ;  chinquapins,  ches- 
nuts,  and  pcrsimons,  still  later.  Gooseberi  ies,  currants, 
and  cherries,  have  never  grown  to  any  purpose  in  the 
low  country.  Wild  cherries  are  common  in  the  woods, 
but  in  gardens,  chcriy  trees,  though  they  grow  well, 
have  never  good  crops  of  fruit.  Figs,  apricots,  nectarines, 
apples,  pears,  peaches,  olives,  pomegranates,  almonds, 
and  the  pechan  or  Illinois  nut,  though  exotics,  have 
been  iraturaiizcd  to  good  ])urpose  in  Carolina,  and  en- 
dure all  the  varieties  of  season ;  orange  trees  can  stand 
the  frosts  of  ordinary  winters,  but  in  very  severe  seasons 
their  stems  are  occasionally  destroyed.  No  species  of 
fruit  thrives  so  well  in  this  country  as  pears,  pomegra- 
nates, and  water  melons;  the  latter,  in  particular,  grow 
to  an  enormous  size,  and  are  superior  perhaps  to  any  in 
the  world. 

The  forests  of  South  Carolina  abound  with  many  va- 


luable species  of  timber  ;  and  its  fields  yield  a  profusion 
of  plants,  whose  curious  structure,  singular  beauty,  or 
medicinal  virtues,  render  them  alike  interesthig  to  the 
botanist  and  physician.  Of  these  Dr  Ramsav  has  given 
an  extensive  list,  which  we  regret  that  our  limits  will 
not  allow  us  to  transcribe. 

Of  the  aboriginal  animals  of  South  Carolina,  several 
species  have  disappeared.  Of  tnose  which  remain,  the 
most  remarkable  are  the  bear,  panther,  wild  cat,  wolf, 
beaver,  grey  fox,  red  deer,  otter,  wild  rat,  black  squir- 
rel, grey  squirrel,  flying  squirrel,  ground  squirrel,  pole- 
cat, mink,  opossum,  racoon,  lizard,  alligator,  scorpion, 
toad.  The  following  animals  have  been  imported  and 
domesticated :  the  cow,  horse,  ass,  hog,  sheep,  dog,  and 
cat. 

Of  the  imtnense  variety  of  birds  with  which  South 
Carolina  abounds,  the  inost  remarkable  are,  the  bald 
eagle,  fishing  hawk,  pigeon  hawk,  grey  hawk,  swallow- 
tailed  hawk,  night  hawk,  turkey  buzzard,  carrion  crow, 
large  owl,  screech  owl,  Carolina  cuckoo,  perroquet, 
blue  jay,  purple  jackdaw,  red-winged  starlhig,  or  black- 
bird, rice  bird,  large  white  bellied  woodpecker,  gold 
whiged  wood  pecker,  red  bellied  wood  pecker,  hairy 
wood  pecker,  yellow  bellied  wood  pecker,  small  spotted 
wood  pecker,  nut  hatch,  great  and  small  sanguillah,  wild 
pigeon,  turtle  dove,  ground  dove,  May  bird,  robin, 
thrush,  Carolina  buli-iinch,  large  swamp  sparrow,  little 
sparrow,  snow  bird,  mocking  bird,  blue  grosbeak,  pur- 
ple finch,  painted  fincli  or  nonpareil,  blue  linnet,  chat- 
terer, blue  bird,  crested  fly-catcher,  black  cap  fly-catch- 
er, swamp  red  bird,  highland  red  bird,  summer  red  bird, 
crested  titmouse,  yellow  titmouse,  pine  creeper,  yellow 
throated  creeper,  humming  bird,  king  fisher,  chattering 
plover  or  kill  deer,  whistling  plover,  hooping  crane,  blue 
heron,  little  white  heron,  crested  bittern,  cormorant, 
white  curlew,  brown  curlew,  oyster  catcher,  Canada 
goose,  small  white  brant  goose,  great  gi'ey  brant  goose, 
duck  and  mallard,  canvas-back  duck,  (found  in  Carolina 
every  spring,)  gannet,  large  black  duck,  ball  neck  duck, 
round  crested  duck,  summer  duck,  little  brown  duck, 
blue  winged  teal,  white-faced  teal,  black  cormorant,  fla- 
mingo, water  pelican,  wild  turkey,  pheasant  or  mountain 
partridge,  small  partridge  or  quail,  wren,  swallow,  mar- 
tin, whip  poor-will  or  goat-sucker,  snipe,  wood  cock, 
marsh  hen,  Indian  pullet. 

Many  species  of  serpents,  some  of  them  of  the  most 
dangerous  kind,  are  natives  of  South  Carolina.  Among 
these  are,  the  rattle-snake,  water  rattle-snake,  sntall 
rattle-snake,  water  viper,  copper  belly  snake,  bluish 
green  snake,  hog  nose  snake,  wampum  snake,  horn  snake, 
thunder  snake,  black  snake,  little  brown  head  snake, 
ribbon  snake,  chain  snake,  mogason  water  snake,  coach 
wliip  snake,  corn  snake,  green  snake,  glass  snake,  bull 
snake. 

The  rivers  and  coasts  of  Carolina  teem  with  many  va- 
rieties of  lish,  some  of  them  of  the  most  delicate  kinds. 
In  the  fresh  water  are  found,  sturgeon,  jiikes,  trout, 
bream,  roach  or  silver  fish,  pearch,  sucking  fish  or  carp, 
herring,  cat-lish,  garfish,  rock  fish,  eel ;  and  of  shell 
fish,  the  soft  shelled  turtle,  terrepin,  and  cray  fish.  In 
the  sea  which  washes  the  coasts,  are  shark,  porpus, 
drum,  bass,  sailor's  choice,  shad,  sheep-head,  crocus, 
whiting,  |)orgy,  black  fish,  soles,  angel-fish,  mullet, 
herring,  skipjack,  yellow  tail,  alewife.  The  shell  fish 
found  in  the  salt  water,  are  some  kinds  of  large  and 
small  sea  turtle,  oysters,  crabs,  shrimps,  clams  and  mus- 
cles. 
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There  is  a  fi-C(|Ucnt  niulliplicalion  of  (ish  in  pailii  nlar 
circiinislaiu(-s,  wliich  loinis  u  icmaikablc  |)cciiliaiity  in 
the  naliiial  history  of  South  Carolina.  In  every  planta- 
tion, ^''^at  care  is  taken  in  makin;;;  drains  to  preserve 
water  for  overllowinj^  the  rice  fields  in  siiniiner.  Soon 
after  these  jionds  are  made,  they  swarm  with  various 
species  of  fisii.  Various  theories  liavc  been  devised,  to 
explain  in  wliat  maimer  ihey  breed,  and  whence  they 
come.  Some  suppose,  that  their  spawn  is  exhaled  from 
the  lurj^e  lakes  of  fresh  water  on  the  eontinent,  and  beiii}^ 
borne  along  in  thunder  clouds,  falls  with  tlie  drops  of 
rain  into  these  reservoirs  of  water.  Others  are  of  oijinion, 
that  the  spawn  has  remaini'd  nungled  every  where  with 
the  sand,  since  these  maritime  parts  of  the  continent  were 
relin(iuished  by  the  sea.  \Vhile  others  imagine,  that 
young  fish  arc  brought  by  water  fowls  from  one  pond  to 
anot.ier,  by  which  means  the  new  made  pools  receive  a 
plentiful  sui>ply.  Of  these  theories,  we  are  inclined  to 
give  tlic  preference  to  the  third;  for  we  do  not  believe, 
that  tiie  specific  levity  of  spawn  is  such  as  to  admit  of 
its  being  raised  in  vapour  to  the  clouds ;  nor  can  we 
easily  bring  ourselves  to  tliink,  that  it  could  remain  for 
ages  in  the  s.uid,  without  being  destroyed  by  putrefac- 
tion. None  of  these  theories,  indeed,  appears  to  us  at 
all  satisfactory;  but  as  the  fact  is  notorious  all  over 
the  country,  its  solution  is  worthy  of  the  allention  of  na- 
turalists. 

IJy  the  degree  and  duration  of  its  summer  heat,  South 
Carolina  is  allied  to  countries  wiliiin  the  torrid  zone  ; 
witii  those  within  the  temperate  latitudes,  it  is  still  more 
intimately  connected  by  its  winter's  cold,  and  its  general 
variableness.  In  tropical  countries,  the  extremes  of  heat 
and  cold  arc  not  removed  from  each  other  farther  than 
by  sixteen  degrees  of  rahrenheit's  thermometer,  so  that 
there  is  but  little  distinction  in  point  of  temperature  be- 
tween their  winter  and  summer.  In  South  Carolina, 
there  has  sometimes  been  a  difference  of  83  degrees 
between  the  temperatures  of  different  days  in  the  same 
year,  and  the  temperature  has  even  varied  46  degrees  in 
the  course  of  one  day.  I'rom  1791  to  1808,  the  differ- 
ence between  the  coolest  and  warmest  summers  ranged 
from  88"  to  93",  and  the  difference  between  the  mildest 
Hiul  coldest  winters,  on  a  few  particular  days,  from  50"  to 
17".  In  Charleston  and  the  low  coimtry,  the  degree  of  heat 
is  considerably  more  moderate  than  in  tlic  interior  parts 
of  the  state.  At  Columbia,  in  the  summer  of  1808,  the 
mercury  in  the  thermometer  freciuently  rose  to  96°,  97", 
and  sometimes  to  98",  wiiile  at  Charleston  it  did  not  ex- 
ceed 91°.  The  number  of  extreme  warm  days  in 
Charleston  is  seldom  above  thirty  in  a  year,  and  three  of 
such  days  scarcely  follow  one  another  in  succession.  On 
an  average,  there  are  about  thirty  sultry  nights  in  the 
low  country  in  the  course  of  the  year,  when  the  heat  and 
closeness  of  t'ne  air  is  such,  as  to  prevent  the  enjovment 
of  sound  sleep;  but  this  severe  heat  is  in  general  soon 
followed  by  cooling  siiowers.  Of  piercing  cold  days, 
there  are  in  general  a  greater  proportion  in  winter,  than 
there  is  in  summer  of  those  which  are  exceedingly  iiot ; 
but  of  these,  as  of  the  severely  warm  days,  more  than 
three  seldom  come  together.  XVitiiin  the  last  fifty  years, 
the  transitions  from  cold  to  heal  have  occasionally  been 
so  great  and  rapid,  that  the  tnermoineter  has  been  ob- 
served to  fall  more  than  fifty  degrees  in  less  than  fifteen 
hours.  The  hottest  day  in  the  year  is  sometimes  as 
early  as  June,  sometimes  as  late  as  September,  but  most 
Irequcnily  in  July  or  August.     A  stranger  going  to  Ca- 


rolina, should  study  to  arrive  there  cither  in  November  or 
December  ;  he  sliould  be  particularly  cautious  not  to 
make  his  first  a])pearance  there  in  summer,  or  in  the 
first  months  of  autumn.  September,  when  the  heat  be- 
gins to  abate,  is  more  sickly  than  the  preceding  months, 
and  the  heat  Ik  comes  then  more  o|)pre»sive.  Perspira- 
tion is  diminished  and  fre(|uently  iiiteri'U|)ted,and  the  sys- 
tem, relaxed  and  debilitated  by  the  relentless  fervency  of 
July  and  August,  feels  more  sensibly  and  fre<-|uenlly  an 
.  overpowering  lassitude.  The  coolness  of  the  evenings, 
and  the  heavy  dews  that  then  fall,  multiply  the  chances 
of  getting  cold,  so  that  it  is  u|)on  the  whole  the  most 
unpleasant,  as  well  as  the  most  dangerous,  month  in  the 
year. 

The  low  country  is  seldom  covered  with  snow  ;  but  the 
mountains  near  the  western  boundary  of  the  state  are 
often  mantled  in  that  wintry  lobe.  Frost  sometimes 
binds  up  the  earth,  but  seldom  peiurtrates  deeper  than 
two  inches,  or  lasts  above  three  or  four  days.  These 
transient  frosts  are  succeeded  by  weather  so  mild,  as  to 
render  fires  unnecessai'y  in  the  middle  of  the  day.  Such 
sudden  and  fre<|ucnt  changes  afTcct  the  feelings  and 
health  of  the  inhabitants  much  more  than  cfpial  or  greater 
degrees  of  cold  can  do  in  countries  where  the  climate  is 
more  steady,  and  the  transitions  more  gradual.  In  Fe- 
bruary the  weather  is  particularly  variable.  When  a 
clear  warm  day  has  called  forth  vegetation,  and  inspired 
the  hopes  of  an  early  spring,  a  north-west  wind  suddenly 
arises,  accompanied  with  frost,  and  blasts  the  pleasing 
expectations.  In  this  month  rains  are  frer|uent.  The 
planting  season  be  gins  in  March  and  April,  and  continues 
till  June.  In  July  and  August,  when  the  heats  arc  most 
severe,  heavy  rains  set  in,  accompanied  frequently  with 
violent  storms  of  tnunder  and  ligiUning.  Tlicsc  thunder 
storms  are  said  to  be  much  less  frequent  and  injurious 
now  than  they  were  about  iialf  a  century  ago.  Yet  dur- 
ing the  summer,  there  are  few  nights  in  which  lightning 
is  not  visible  in  some  part  of  the  horizon.  The  fury  of 
the  storm  is  generally  spent  on  the  lofty  trees  with 
which  the  country  is  covered  ;  but  the  lightning  some- 
times does  considerable  damage  to  ships  in  the  harbours, 
and  is  not  unfrequenlly  attended  with  showers  of  hail,  so 
large  as  to  break  down  the  crops  in  the  fields,  and  to 
shiver  windows  of  glass.  In  September,  which  is  the 
principal  harvest  month,  storms  of  rain  are  frequent,  and 
are  sometimes  accompanied  by  hurricanes,  which  prove 
extremely  destructive. 

The  hyp,-rometer  in  Charleston  shews  an  almost  con- 
stant humidity  in  the  air.  For  seven  years  previous  to 
1809,  it  had  not  marked  more  than  24  di-y  days  in  any 
one  year  ;  and  the  average  of  the  whole  seven  years  was 
less  than  16  dry  days  for  each.  The  variation  of  the  ba- 
rometer is  inconsiderable.  It  generally  stands  between 
30°  and  31°,  but  has  been  as  low  as  29°  7'.  and  as  higii  as 
31°  8'.  The  medium  temperatu.-e  of  well  water  in 
Cliarleston  is  65",  twelve  degrees  .ibove  that  of  well  wa- 
ter in  Philadelphia.  By  the  observations  of  the  medical 
society  in  Charleston  for  ten  years,  (from  1797  to  1807,) 
the  average  quantity  of  rain  in  a  year  was  found  to  be 
49.3  inches.  The  greatest  quantity  in  any  one  of  these 
years  was  83.4  inches,  and  the  siMallest  quantity  was  38.6. 
T;!e  greatest  quantity  in  any  one  month  of  these  ten 
yeurs  was  12.9  inches. 

The  climate  of  South  Carolina  is  generally  regarded 
as  unwholesome,  an  opinion  which  is  neltlicr  strictly 
true,  nor  entirely  false.     A  great  proportion  of  the  state, 
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particularly  of  the  low  country,  is  for  the  most  part  inun- 
dated ;  and  from  its  sluggish  rivers,  stagnant  swamps, 
ponds,  and  marshes,  which  are  perpetually  generating 
putrefaction,  the  seeds  of  febrile  diseases  are  widely  and 
profusely  disseminated,  particularly  between  the  months 
of  June  and  November.  The  sea  shore  and  islands,  and 
the  ridges  of  land  between  the  rivers,  extending  from  10 
to  40,  sometimes  50  miles,  are  for  the  most  part  salubri- 
ous. Bejond  the  swamps,  which  terminate  about  120 
miles  from  the  ocean,  the  blessings  of  health  are  gene- 
rally enjoyed,  except  on  the  margins  of  the  rivers,  and 
in  the  vicinity  of  ponds  and  mill  dams.  The  districts  of 
the  upper  country  enjoy  as  salubrious  a  climate  as  any 
part  of  the  United  States. 

The  low  country  of  South  Carolina  is  infested  with  all 
the  diseases  which  spring  froni  a  warm,  moist,  and  un- 
elastic  atmosphere.  Of  these,  the  most  frequent  are 
fevers,  from  which  the  inhabitants  of  Carolina  suffer 
more  than  from  any,  or  perhaps  than  from  all  other  dis- 
eases together.  In  their  mildest  aspect  they  appear  as 
intermittents  ;  in  their  next  degree  they  are  bilious  re- 
mittents ;  and,  in  their  highest  degree,  and  under  parti- 
cular circumstances,  they  are  converted  into  yellow  fe- 
ver. That  dreadful  distemper  has  made  frccjuent  rava- 
ges in  Charleston.  From  the  year  1700  to  1748,  it  ra- 
ged at  five  different  periods  in  that  town,  and  numbers 
perished  by  its  attacks.  For  44  years  after  that  period, 
there  was  no  epidemic  visitation  of  it,  though  it  appear- 
ed in  different  summers  in  a  few  sporadic  cases.  A  new 
aera  of  this  fever  commenced  in  the  year  1792.  It  raged 
in  Charleston  in  that  year,  and  in  1794,  1795,  1796,  1797, 

1799,  1800,  1801,  1802,  1804,  and  1807.  The  number 
of  its  victims  in  its  worst  years,  were,  in  1799,  239  ;  in 

1800,  184  ;  in  1802,  96  ;  in  1804,  148  ;  in  1807,  162  ;  in 
the  year  1793,  98.  In  1808  it  is  not  mentioned  at  all.  In 
1803  and  1805  it  appeared  slightly:  in  both  years  its 
victims  did  not  exceed  69.  In  1806,  it  is  mentioned  as 
having  occurred  in  a  very  few  rases  under  particular  cir- 
cumstances. In  its  visitations  it  extended  from  July  to 
November,  but  was  most  ripe  in  August  and  Septem- 
ber. With  a  very  few  exceptions,  chiefly  children,  it 
fell  exclusively  on  strangers.  Unseasoned  negroes  were 
not  safe  from  its  attacks,  but  they  escaped  oftener  than 
other  strangers.  When  attacked,  they  had  the  disease 
in  a  slighter  degree,  and,  with  proper  treatment,  were 
more  generally  cured.  The  variable  weather  of  Caroli- 
na often  produces  inflammatory  affections  of  the  throat. 
A  disease  of  that  organ,  accompanied  with  the  scarlet 
fever,  frequently  recurs,  but  is  seldom  fatal.  Measles, 
influenza,  hooping  cough,  and  small-pox,  are  the  other 
epidemic  diseases  of  South  Carolina.  The  practice  of 
vaccination  was  introduced  into  Charleston  by  Dr  Ram- 
say in  1 802  ;  and  we  are  happy  to  have  his  authority  for 
stating,  that,  among  many  thousands  who  have  been  ino- 
culated, no  instance  has  yet  occurred  of  a  clearly  marked 
small-pox  following  a  clearly  marked  case  of  vaccina- 
tion. 

The  colony  which  sailed  from  England,  under  the  aus- 
pices of  the  proprietors  in  1 669,  and  which  was  continu- 
ally increased  by  new  accessions  of  adventurers  from  the 
same  country,  was  tiie  stock  from  which  the  present 
population  of  South  Carolina  has  sprung.  On  this  stem, 
however,  several  foreign  brandies  have  been  at  various 
times  engrafted.  France,  Switzerland,  Holland,  and 
Germany,  have  each  contributed  largely  to  the  population 
of  this  country,  which  was  long  regarded  as  liie  best 
psylum  for  the  oppressed  and  unfortunate.     Of  these 


foreign  emigrants  by  far  the  largest  proportion  were 
French  Protestants  and  German  Palatines.  Ireland  sup- 
plied an  immense  number  of  adventurers;  Scotland  no 
inconsiderable  share  ;  and  many  likewise  emigrated  from 
the  more  northern  states  of  America.  In  the  course  of 
141  years,  the  populationof  South  Carolina  has  increased 
from  a  handful  of  adventurers  to  414,935  inhabitants,  its 
population  in  1810.  Now,  however,  the  new  states,  and 
territories  to  the  southward  and  westward,  draw  to  them 
so  many  of  the  inhabitants  of  South  Carolina,  that  any 
casual  accessions  to  its  population  are  more  than  coun- 
terbalanced by  its  emigrations  ;  so  that  its  future  popu- 
lation must  depend  chiefly  on  the  natural  increase  of  its 
own  inhabitants. 

A  population  derived  from  so  many  various  sources, 
cannot  yet  be  expected  to  present  such  an  uniformity  of 
manners  as  is  necessary  to  establish  a  national  character. 
The  various  groupcs  of  emigrants,  particularly  from 
foreign  countries,  having  settled  in  so  many  separate  co- 
lonies, still  retain  many  of  those  peculiarities,  in  manners 
and  habits,  which  characterized  the  nations  to  which 
they  originally  belonged.  As  the  connection  between 
tlie  different  parts  of  the  state  is  becoming  daily  more 
intimate,  these  peculiarities  are  gradually  disappearing. 
The  native  languages  and  dialects  of  the  different  colo- 
nies are  beginning  to  give  place  to  the  English  ;  and 
there  is  even  now  such  a  similarity  among  the  present 
inhabitants  of  Carolina,  that  a  stranger  would  find  it  dif- 
ficult to  ascertain,  from  the  language  or  manners  of  any 
portion  of  them,  from  what  country  their  ancestors  had 
emigrated.  People  living  under  the  influence  of  the 
same  climate,  and  the  same  govenmient,  must  necessa- 
rily, indeed,  acquire  a  strong  resemblance  in  many  of 
their  physical  and  moral  qualities.  While  there  prevails 
among  the  Carolinians  a  diversity  of  character,  which 
marks  them  out  as  the  descendants  of  different  races, 
there  are  at  the  same  time  a  few  general  properties 
which  they  all  possess,  and  which  may  therefore  be  re- 
garded as  the  endemic  qualities  of  the  nation.  Of  these 
qualities  the  most  pernicious  are  i)idolence,  intempe- 
rance, and  a  propensity  to  contract  debts;  all  of  which 
have  been  induced  either  by  the  influence  of  climate,  or 
by  some  peculiar  circumstances  in  their  condition. 

These  faults,  however,  are  more  than  redeemed  by- 
several  valuable  qualities,  though  some  even  of  these 
are  apt  to  be  carried  to  an  excess  that  becomes  culpable. 
A  jealous  regard  to  individual  and  public  liberty,  the 
surest  bulwark  of  their  civil  rights  and  privileges,  is  the 
leading  feature  in  the  character  of  the  Carolinians.  It  is 
only  to  be  regretted,  that  the  love  of  liberty  is  carried, 
particularly  by  the  young  Carolinians,  to  an  excess,  which 
seems  rather  to  threaten  the  subversion  of  public  order, 
than  to  promise  security  to  the  invaluable  rights  which 
their  ancestors  have  purchased  by  their  blood.  So  jea- 
lous are  these  republican  sparks  of  What  tlicy  conceive  to 
be  the  natural  privileges  of  men,  that  they  spurn  the  re- 
straints even  of  parental  authority  ;  and  are  so  impatient 
of  subordination,  that  many  |)iople  of  business  choose  to 
import  from  Europe  clerks  trained  to  obedience,  rather 
than  be  teazed  by  the  refi-aclory  insolence  of  the  saucy 
youths  of  Carolina. 

With  this  love  of  liberty  is  connected  a  nice  sense  of 
honour,  which,  though  favourable  in  general  to  polite- 
ness and  propriety  of  behaviour,  is  indulged  to  such  an 
extreme  sensibility,  that  the  slightest  breach  of  respect, 
however  unintended,  must  be  atoned  for,  cither  by  a  sub- 
missive apology,  or  by  a  meeting  in  the  field.     So  fiery, 
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indeed,  arc  the  Carolinians,  and  so  jealous  of  their  ho- 
nour, that  more  diiils  arc  rouj^lil  in  Carolina,  tliun  in  all 
the  nine  states  iiorlh  of  Maryland.  In  t;aroliha,  as  in  our 
own  country,  llie  tluclist  who  kills  his  antai^onisl,  may  he 
prosecuted  for  murder  ;  but  there  likewise,  as  with  us,  a 
verdict  of  simple  manslau^jhter  is  uniformly  t;iven  in  by 
the  jury,  and  the  criminal  who,  by  the  laws  of  (iod  and 
sober  reason,  is  condemned  as  more  i^uilty  than  the  ordi- 
nary murderer,  is  received  into  Society  without  any 
mark  of  abhorrence,  or  even  of  disapjjrobation.  Several 
strenuous  elVurls  liave  been  made  in  Carolina  to  repress 
this  pernicious  and  criminal  jM-acticc. 

Virtues  of  a  less  stern  complexion,  and  amiable  even 
in  their  excess,  form  the  n\ore  en^aj^ini;  features  in  the 
character  of  the  Carolinians.  Their  hospililality  to  stran- 
gers, and  charily  to  the  indii^ent  and  distressed,  are 
scarcely  limited,  even  by  their  pecuniary  circumstances. 
The  doors  of  every  Carolinian  are  opened,  not  without 
reluctance  merely,  but  even  with  eagerness,  to  decent 
travellers  ;  and  the  whole  state  may  be  traversed  at  very 
little  expence,  by  a  person  wlio,  with  or  without  letters 
of  introduction,  chooses  to  call  at  the  houses  of  private 
genliemen  on  his  way.  Amon^  this  (generous  people, 
the  voice  of  misery  is  never  raised  in  vain.  Whatever 
can  relieve  tlie  wants  of  poverty,  or  heal  the  pangs  of 
distress,  is  administered  with  an  unsparing;  bounty  and 
affectionate  sympathy,  which  would  cover  more  numer- 
ous and  more  enormous  sins  than  any  which  can  be  iairly 
Jaid  to  the  charge  of  the  Carolinians. 

The  prevalence  of  these  amiable  ([ualities  may  per- 
haps be  ascribed,  in  no  inconsiderable  degree,  to  the 
iniluence  of  the  ladies,  whose  character  shines  forth  in 
Carolina  with  peculiar  lustre.  Cienerally  well  educated, 
their  inlorniation,  without  fostering  their  vanity,  enables 
them  to  maintain,  with  dignity  and  spirit,  a  refined  and 
rational  conversation.  The  politeness  and  elegance  of 
their  manners,  imparls  to  all  taey  say  and  do  a  charm, 
■which  is  the  mort  irresistible,  as  it  seems  to  proceed  less 
from  art  and  culture,  tnan  from  the  native  goodness  of 
their  hearts.  With  the  vivacity  and  love  of  pleasure 
natural  to  their  sex,  tncy  unite  a  sweetness  of  disposi- 
tion, and  a  discretion,  which,  while  they  delight  and 
animate  every  social  circle,  save  the  hearts  of  their 
friends  from  all  feelings  of  anxiety  with  regard  to  the 
propriety  of  their  behaviour.  It  is  in  the  bosom  of  their 
own  families,  however,  that  their  amiable  (lualities  arc 
most  endearingly  displayed.  To  soothe  the  cares  and 
increase  the  comforts  of  a  father,  to  administer  with 
affectionate  attention  to  the  happiness  and  respectability 
«f  a  brother,  are  the  favourite  occupations,  from  which 
no  allurements  of  pleasure  can  witndraw  a  young  lady 
of  Carolina.  In  the  discharge  of  their  duties  as  wives 
and  mothers,  they  are  particularly  assiduous  and  faith- 
ful ;  and  tiieir  prudent  management  and  kind  attention, 
render  home  a  must  pleasing  refuge  from  the  bustle  of 
business,  and  the  jarring  contentions  in  which  the 
rougher  sex  are  too  frequently  engaged. 

In  Carolina,  the  subordinations  of  rank  which  prevail 
in  other  countries,  are  almost  unknown.  Among  the 
•white  people,  the  relation  of  master  and  servant  is 
scarcely  to  be  found  ;  and  the  i  elation  of  master  and 
tenant  is,  in  the  couhtry  at  least,  e(|ually  rare.  The  most 
obvious  subdivision  of  its  inhabitants  is  into  planters, 
farmei  s,  cottagers,  and  squatters.  Each  of  these  classes 
has  a  peculiar  character. 

The  pijiiters,  who  have  in  general  large  incomes,  live 
in  a  luxurious  and  splendid  style,  devoting  much  of  their 


time  to  the  pursuit  of  pleasure,  engaging  in  no  employ- 
ments which  re(|uirc  great  or  conliiiued  exi-rtions  of  mind 
or  body,  and  possessing  much  of  tiiat  pride  and  dignity 
of  spirit,  which  characterises  an  independent  country 
genticinan. 

The  virtues  of  the  farmers  arc  less  brilliant,  but  more 
substantial,  and  their  vices  fewer  than  those  of  the  plan- 
ter. More  dependent  on  their  own  exertions,  they  are 
consequently  more  active ;  their  desires,  like  their  in- 
comes, are  more  limited ;  in  the  reverses  of  foitune, 
they  exhibit  greater  fortitude,  and  have  ampler  internal 
resources  to  meet  extraordinary  emergencies. 

The  cottagers  long  continued  in  a  slate  of  depression. 
Unwilling  to  mingle  in  the  labours  of  the  field  with  the 
slaves  of  other  people,  and  unable  to  procure  the  situa- 
tion of  overseers,  many  of  them  were  compelled  to 
engage  in  some  trivial  business,  which  atfordcd  them 
only  desultory  employment.  Without  the  incitements 
of  regular  gain  to  stimulate  their  exertions,  the  sole  end 
of  their  labours  was  to  earn  a  supply  of  the  plainest 
necessaries  of  life,  which,  in  a  country  like  Carolina, 
was  so  easily  obtained,  that  much-of  their  time  remained 
unemployed,  and  all  the  vices  which  result  from  idleness 
of  course  disgraced  their  character.  Of  late,  however, 
both  their  condition  and  their  character  have  been  con- 
siderably improved.  The  culture  of  cotton  holds  out 
to  this  class  of  the  community  strong  inducements  to 
personal  industry.  It  enables  them  to  work  their  own 
lands,  to  procure  a  large  share  of  the  comforts  of  life, 
and  daily  to  acquire  conse(|uencc  in  society. 

The  squatters  have  been  at  all  times,  and  still  con- 
tinue, great  nuisances  to  the  public.  Settling  on  any 
man's  land,  paying  no  rent,  cultivating  no  ground,  they 
lived  by  their  guns  ostensibly  in  hunting,  but  often  in 
shooting  down  the  domestic  animals  of  their  industrious 
neighbours.  In  the  vast  tracts  of  poor  and  unoccupied 
land  with  w  hich  Carolina  abounds,  these  people  found 
it  easy  to  make  temporary  settlements.  From  these,  as 
centres,  they  made  their,  excursions,  returning  to  them 
regularly  with  their  booty  and  their  game.  In  several 
places,  the  Methodists  have  had  such  influence  on  many 
of  this  class,  as  to  induce  them  to  engage  in  regular 
industry.  The  number  of  squatters  has  thus  been  con- 
siderably diminished,  and  of  industrious  cottagers  or 
farmers  increased. 

Since  the  cstablishiTient  of  the  E^leral  constitution  of 
the  United  States,  the  government  TO  South  Carolina  has 
become  somewhat  complex.  Acknowledging  a  federal 
legislative,  executive,  and  judicial  authority,  and  ceding 
to  the  union  every  power  tiiat  is  necessary  to  a  common 
national  government,  it  restricts  these  powers  to  objects 
of  a  general  nature,  and  reserves  for  its  own  local  juris- 
diction the  management  of  every  tl-.ing  that  is  purely 
domestic  in  its  operation  and  consequences.  By  a  con- 
vention of  ihe  people,  held  in  1790,  the  constitution  of 
South  Carolina  was  new  modelled,  so  as  to  harmonise 
with  the  general  constitution  of  the  United  States.  The 
legislature,  as  in  the  other  states,  is  composed  of  a 
senate  of  45  members,  and  a  house  of  representatives  of 
121  members,  elected  by  the  inhabitants  of  the  districts 
whicii  they  represent.  The  governor  is  elected  for  the 
term  of  two  years;  ai  d,  after  an  interval  of  four  years 
from  the  expiration  of  his  authority,  may  be  elected 
again.  The  governor  ai.d  lieutenant-governor  are  nomi- 
nated by  tiie  legislative  bociy,  and  botli  at  the  same  time. 
T:  e  same  body  r.oininates  tne  judges,  commissioners  of 
tnc  revenue,  the  secretary  of  state,  the  commander  in 
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chief,  and  the  sheriffs,  all  of  whom,  except  the  judges, 
hold  their  offices  for  the  term  oi  lour  years.  Bilis  can- 
not be  passed  uito  laws  till  they  have  been  read  three 
times  on  three  different  days  in  each  house,  and  have 
been  agreed  to  by  both,  deliberating  apart.  To  expound 
these  laws,  and  apply  them  to  particular  cases,  is  the 
duty  of  the  judtjes,  wlio,  thougi;  commissioned  by  the 
lesislature  during  good  behaviour,  are,  immediately 
after  their  appointment,  rendered  independent,  both 
of  the  legislature  and  the  people.  Tl-.e  law  of  England 
is  adopted,  witli  a  few  variations,  as  the  common  law  of 
Sout  >  Carolina. 

For  ninety-nine  years  after  the  colonization  of  South 
Carolina,  no  courts  were  held  beyond  the  limits  of 
Charleston,  and  no  officer  but  the  provost-inarshal  could 
serve  a  process  in  any  part  of  the  province.  For  two- 
thirds  of  that  time  the  courts  of  common  pleas,  and  of 
kind's  bench,  were  held  by  the  same  judge,  from  whose 
decision  tiiere  lay  no  appeal,  but  to  himself  on  a  new  trial. 

Tnere  are  now  twenty-live  districts,  in  each  of  wi.ich 
there  is  u  circuit  court,  invested  with  complete  powers, 
both  of  original  and  final  jurisdiction.  Tliese  districts 
are,  1.  Abbeville.  2.  Edgefield.  3.  Newbury.  4.  Lau- 
rens. 5.  Pendleton.  6.  Greenville.  7.  Spartanburg.  8. 
Union.  9.  York.  10.  Chester.  11.  Lancaster.  12. 
Fairfield.  13.  Kershaw.  14.  Chesterfield.  15.  Marl- 
borough. 16.  Darlington.  17.  Sumpter.  18.  Marion. 
19.  Horry.  20.  Georgetown.  21.  Charleston.  22. 
Colletown.  23.  Beaufort.  24.  Barnwell.  25.  Orange- 
burgh.  For  these  twenty-five  districts,  six  judges  are 
appointed,  to  each  of  whom  is  granted  an  annual  salary 
of  600^  sterling,  to  enable  them  to  devote  themselves  to 
the  ciuties  of  their  office.  In  addition  to  the  courts  of 
common  pleas  and  of  sessions.  South  Carolina  has  always 
had  its  courts  of  ordinary,  of  admiralty,  ar.d  of  chancery. 
The  two  first  of  these  courts  have  been  held  by  governors 
or  judges  appohited  by  the  proprietors,  the  sovereign, 
or  the  state  ;  but  since  the  establishment  of  the  national 
government  in  1789,  causes  in  the  court  of  admiralty, 
and  tl;e  appointment  of  judges  for  that  court,  have  been 
transferred  to  the  United  States,  as  appertaining  to  the 
general  government.  The  court  of  chancery  was  like- 
wise held  by  the  council  of  the  proprietors,  the  king, 
and  the  state,  in  succession,  till  tlie  year  1784,  when  it 
was  new-modelled,  and  three  judges  were  appointed  to 
preside  over  it.  Since  the  year  1791,  wlien  it  received 
some  new  modificaffons  for  the  more  speedy  advance- 
ment of  justice,  it  has  been  called  the  court  of  etpiity. 
Before  the  revokition,  there  was  but  one  ordinary  for  the 
whole  state  ;  but  since  the  peace  of  1783,  an  ordinary  has 
been  appointed  to  each  of  the  districts. 

Under  all  the  governments  to  which  South  Carolina 
has  been  successively  subject,  it  was  a  received  princi- 
ple, that  every  subject  or  citizen  should  also  be  a  soldier. 
Till  lately,  however,  their  military  regulations  were  ex- 
tremely incomplete.  By  some  new  arrangements  which 
took  place  in  the  year  1794,  the  whole  state  is  now 
divided  into  two  parts,  one  of  which  comprehends  five 
brigades,  and  the  other  four.  Each  brigade  is  divided 
by  the  commanding  oflicer  into  as  many  regiments  as 
the  population  will  admit.  The  two  majors-general 
■who  command  the  two  divisions,  the  nine  brigadiers 
under  wliom  arc  placed  the  dilferent  brigades,  and  the 
adjutant-general,  are  all  appointed  by  the  legislature. 
Tiie  other  oHlcers  are  nominated  by  the  regiments,  bat- 
talions, and  companies,  to  which  they  belong  j  but  they 
are  promoted  Li  the  order  of  their  service. 


Since  the  termination  of  the  revolutionary  war,  annual 
taxes  have  been  imposed  on  the  innauitants  to  defray  the 
current  expences  of  the  state.  Till  the  year  1790,  the 
state  had  the  income  of  the  impost  duty,  and  from  that 
fund  paid  its  civillist ;  but  tl.e  general  government  of 
the  United  States  has  now  the  command  of  that  fruitful 
source  of  revenue.  The  state  now  depends  for  the 
support  of  its  government  on  taxes  imposed  on  lands, 
negroes,  money  at  interest,  stock  in  trade,  factorage, 
employments,  faculties,  and  professions  ;  and  a  few 
incidental  sources  of  revenue,  such  as  duties  upon  sales 
at  public  auction,  on  licenses  granted  to  hawkers,  ped- 
lars, and  theatrical  performers,  the  interest  of  the  paper 
medium  loan,  the  interest  and  instalments  of  tiie  debt 
due  to  the  state  from  the  United  States,  the  dividends 
from  its  shares  in  the  state  bank,  fines,  forfeitures,  &c. 
Ti.e  average  amount  of  taxes  annually  collected,  is  about 
1 35,000  dollars ;  and  the  state  receives  from  otlier  sources 
about  175,000  dollars.  The  appropriations  of  revenue 
are,  first,  for  paying  the  expenees  of  the  civil  list,  and 
other  incidental  expences  of  government,  both  of  which 
amount,  in  common,  to  a  sum  between  70,000  and  80,00Q 
dollars ;  and,  secondly,  for  pay  extraordinary,  expences, 
and  contingent  accounts.  These  are  so  variable,  that 
they  cannot  be  stated  with  precision  :  on  an  average, 
they  amount  to  about  145,000  dollars  per  annum.  From 
the  last  report  of  Mr  Hamilton,  the  comptroller  of  re- 
venue, made  in  1804,  it  appeared,  that  there  is  a  balance 
due  to  the  state  of  754,755  dollars. 

The  internal  resources  of  South  Carolina  are  so  great, 
and  its  population  is  so  rapidly  increasing,  that  it  ranks 
among  the  first  commercial  states  in  America.  Of  the 
amount  of  its  exports  for  the  first  fifty  years  after  its 
settlement,  nothing  is  known  with  certainty.  Tiiere  is 
reason  to  believe,  that  it  began  to  export  rice  about  the 
beginning  of  the  18th  century  ;  for  Anderson  states,  that 
between  the  years  1720  and  1729,  264,488  barrels  were 
exported  to  England,  and  that  429,525  barrels  were 
exported  in  the  course  of  the  ten  following  years.  About 
the  year  1740,  the  trade  of  the  province  began  to  be  con- 
siderable. It  then  contained  about  4000  negroes  ;  for 
whom,  and  for  all  other  articles  of  importation,  payment 
must  have  been  in  rice,  naval  stores,  lumber,  peltry,  and 
furs.  To  these  articles  of  export  was  added,  indigo' 
from  1747,  tobacco  from  1782,  and  cotton  from  1792. 
The  minor  articles  of  export  are,  iTidian  corn,  coco- 
pease,  beef,  pork,  leather,  shingles,  staves,  rosin,  tur- 
pentine, &c.  The  aggregate  value  of  exports  was  in 
a  course  of  such  rapid  increase,  that  in  the  last  year  of 
the  ISth  century,  it  amounted  to  10,554,842  dollars,  and 
in  the  first  year  of  the  19th  century,  to  14,304,045  dollars. 
Previous  to  the  revolution,  all  the  trade  of  South  Carolina 
centered  in  Great  Britain  and  her  dependencies  ;  with 
the  exception  of  as  much  rice  as,  under  a  special  act  of 
parliament,  was  exported  to  the  southward  of  Cape  Finis- 
terrc.  During  that  period  the  trade  of  Carolina  was 
daily  increasing  in  prosperity  ;  and  notwitiistanding  the 
many  circumstances  of  exasperation  wnich  necessarily 
occurred  in  a  country  which  was  long  the  scene  of  civil 
contention,  peace  was  no  sooner  restored  than  the  com- 
merical  intercourse  with  Great  Britain  was  renewed,  and 
carried  to  a  greater  extent  than  it  had  ever  reached  at  ^ 
any  former  period.  We  cannot  ascribe  this  to  any 
friendly  disposition  on  the  part  of  Carolina,  for  no  state 
of  the  union  was  more  inveterate  or  inorc  determined  in 
its  enmity  to  tlic  country  by  wiiich  it  had  been  long  and 
peculiarly  cherished.     Interest  is  the  only  tie  which  now 


CAR 


CAR 


385 


r.onnccts  this  state  with  Great  Britain.  The  ingenuity 
of  our  manuracturcrs,  the,  lotij;  credit  which  our  mer- 
chants can  afVoril  to  (^ive,  and  the  facility  of  luakini^ 
rciuiltances  to  this  country  as  the  purchaser  of  a  f;reat 
poition  of  tl>e  native  commodities  of  Carohna,  have 
secured  to  us  all  tlie  advantajjcs  which  we  could  have 
derived  from  that  slate,  had  she  continued  in  her  former 
relation  of  provincial  dependence.  She  has  of  late, 
indeed,  been  more  j)rolitable  to  us  than  she  would  ever 
have  been,  perhaps,  in  that  relation  ;  for  while  we  arc 
freed  from  the  rcs|)onsibiliiy  of  (^overninj;,  and  the  cx- 
pcncc  of  protectinjj  and  fostering  her,  her  exports  to 
Great  Britain  far  surpass  their  former  amount,  and  her 
own  politicians  acknowledge,  that  the  trade  between 
the  two  countries  for  a  single  year  of  general  peace, 
woultl  now  be  of  greater  value  to  England  than  all  she 
derivid  from  Carolina  for  tlie  first  half  of  her  colonial 
existence. 

Few  colonies  have  ever  been  established  under  cir- 
cumstunces  more  favourable  to  their  literary  improve- 
ment than  those  enjoyi'd  by  the  first  settlers  in  South 
Carolina.  Tue  comilry  from  which  they  emigrated  was 
then  in  the  full  meridian  of  literary  splendour;  and  the 
facilities  for  the  ditVusion  of  knowledge  were  greater  than 
they  had  ever  been  at  any  previous  period  in  the  history 
of  the  world.  Tiiough  in  the  first  years  of  their  settle- 
ment their  attention  must  have  been  chielly  occupied  hi 
preparing  the  soil  for  cultivation,  and  providing  the  ne- 
cessaries of  life,  this  was  no  sooner  accomplished  than 
they  began  to  adopt  measures  for  their  own  literary  im- 
provtnient,  and  for  bequeathing  to  their  posterity  the 
inestimable  blessings  of  knowledge.  So  early  as  the 
year  1700,  we  find  a  law  enacted,  "  for  securing  the  pro- 
vincial library  in  Charleston."  Libraries  were  soon 
after  formed  in  the  difVercnt  parishes,  though  chiefly  for 
the  use  of  the  rectors  and  ministers.  A  free  school  was 
erected  in  Charleston  about  the  year  1712;  another  was 
established  at  Childsbtiry,  in  St  John's  parish,  in  1733; 
and  a  third,  at  Dorchester,  in  1734.  Besides  these,  se- 
veral other  seminaries  were  instituted  and  supported  by 
general  contribution,  or  by  the  donations  and  legacies  of 
public  spirited  individuals.  The  corporations  of  these 
schools  were  cherished  by  government.  T.iey  were  fa- 
voured in  taking  up  lands,  which  have  ever  since  been 
incrcasmg  in  value.  They  were  enriched  by  the  gifts 
and  bi'ciuesls  of  the  charitable,  and  from  the  triple  source 
of  tuition  money,  public  money,  and  private  liberality,  a 
fund  was  created  which  diffused  the  means  of  education 
far  beyond  what  could  have  been  effected  by  uncombined 
and  desultory  exertions. 

In  1795  the  citizens  of  Beaufort  obtained  a  charter  for 
the  establishment  of  a  college  in  their  vicinity,  with  the 
privilege  of  siw.h  funds  as  tliey  could  collect  from  the 
sale  of  esclieated  and  confiscated  property  in  the  district, 
and  of  vacant  lots  in  the  town  of  Beaufort.  These  funds 
turnetl  out  extremely  valuable, and  there  isevery  reason  to 
expect  that  the  scminarv  will  in  time  realize  the  warmest 
hopes  of  its  founders.  By  far  the  most  important  litera- 
ry institution  in  South  Carolina  is  the  state  college  esta- 


blished at  Columbia,  the  seat  of  govcnnnent,  by  an  act 
of  assembly  in  1801.  This  college,  though  yet  in  its 
infancy,  jjossesses  a  select  and  extensive  library,  and  a 
philosophi<  al  apparatus,  not  inferior  to  any  on  the  Ame- 
rican continent,  l-'ei-sons  of  any  country  or  of  any  reli- 
gious denomination,  if  (pialified  by  their  literary  or  sci- 
entific attainments,  are  eligible  to  the  office  of  professors 
in  this  seminary.  The  number  of  students  at  this  col- 
lege in  1809  was  eighty-seven;  and  two  classes  had  at 
that  time  graduated  to  the  numlier  of  about  foity.  Stu- 
dents at  Columljia,  if  not  wanting  to  themselves,  may 
be  amply  instructed  in  eveiy  language,  art,  and  seiencc, 
necessary  to  prepare  them  for  the  service  of  their  coun- 
try. Though  such  exertions  have  been  made  for  the 
advancement  of  learning,  its  progress  in  South  Carolina 
has  not  hitherto  been  great.  In  genius  its  natives  arc 
far  from  being  deficient;  tiieir  apprehension  is  quick, 
their  imaginations  lively,  their  enthusiasm  ardent.  But 
they  arc  too  apt  to  shrink  from  that  steady  persevering; 
exertion,  by  which  alone  the  candidates  for  literary  fame 
can  overcome  the  difficulties  which  they  meet  with  in 
their  progress,  and  securing  the  ground  over  which  they 
have  already  passed,  prepare  themselves  for  farther  ad- 
vances and  acquisitions. 

For  almost  all  our  information  relating  to  South  Caro- 
lina, we  arc  indebted  to  a  valuable  history  of  that  sljte, 
published  by  Dr  David  Ramsay  of  Charleston,  so  late 
as  the  year  1809.  Of  that  history,  yet  unknown  iii  Eu- 
rope, v.'C  procured  a  copy  directly  from  Cnarleston, 
through  the  kindness  of  Mr  Robert  Hein-y  of  Cnarles- 
ton,  now  studying  at  the  university  of  Edinburgh,  who, 
uniting  genius  with  invincible  industry,  promises  one 
day  to  be  an  ornament  to  his  native  land.  See  also 
Chalmer's  Political  Annah  of  the  United  Colonies ; 
Hewat's  History  of  South  Carolina  and  Georgia  ;  Drjy- 
ton's  Vieiu  of  South  Carolina  ;  Travels  in  A'orth  America 
by  Liancourt,  Duke  de  m  RocNc/oucalt ;  Morse's  Ame- 
rican Giograt'lrj  ;  Morse's  .^mmcafj  Gazetteer;  Ogil- 
by's  Geografihiral  Account  of  America  ;  and  CatnpbcH's 
Historu  of  America,     (k) 

CAROLINE  IsLA.NDs.  See  Philippine  Islands, 
New. 

CAROLINEA,  a  genus  of  plants  of  the  class  Mona- 
delphia,  and  order  Polyandria.     Sec  Bot.^ny,  p.  263. 

CAROTID  AnTEiuES.     See  Anatomy. 

CARPATHIAN  Mountains,  or  Krapack  Moun- 
tains, is  the  name  of  an  extensive  and  interesting  chain 
of  mountains,  which  bounds  Hungary  on  the  north  and 
east.  A  very  full  and  recent  account  of  this  range  will 
be  found  in  our  article  on  Huncary.  In  the  mean 
time,  the  reader  may  consult  Townson's  Travels  in 
Hungary  :  Demian's  Tableau  Gcogra/ifiiijue  el  Politi'iue 
des  Royaumes  de  Hongrie,  D'Esclavonie,  de  Croatie,  &c. 
Paris,  1809.  (This  work  is  translated  from  the  German.) 
Esmark,  Journal  dcs  Mines,  No.  47.  p.  8 1 9  ;  Lefebrc,  Id. 
No.  12.  p.  39;  Schedius,  Journal  de  Hongrie,  No.  III. 
Art.  6 ;  Stutz,  Descrifition  dcs  Mines  de  A'agyag,  Vienne, 
1803,  in  German;  Hassel  Tab.  StatUj ;  and  Liechten- 
stern  Tab.  Stalistigvc.     (o) 
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CARPENTRY. 


Carpentry  is  the  art  of  fashioiiing  and  framing  timber 
for  the  purposes  of  architecture,  machinery,  and  the  like. 
It  is  distinguished  from  Joinery,  whicli  considers  only 
the  fasiiioning  and  adaptation  of  the  smaller  and  more 
curious  works  in  wood,  where  the  chief  requisites  are 
convenience,  neatness,  or  elegance  of  form  ;  whereas 
carpentry  is  applied  to  the  fitting  together  of  the  greater 
masses,  so  as  to  combine  with  magnitude,  strength,  du- 
rability, and  economy. 

It  is  evident,  therefore,  that  the  intelligent  carpenter 
would  require  an  intimate  acquaintance  with  the  strength 
of  the  materials  he  employs ;  the  cohesion  and  corpus- 
cular force  of  their  particles;  the  principles  of  statics 
and  mechanics,  to  enable  him  to  discover  what  may  be 
the  stress  acting  upon  his  work  ;  and  the  mode  in  which 
strains  are  propagated  through  the  different  parts  of  his 
flaming,  that  he  may  be  thereby  enabled  effectually  to 
resist  them. 

Carpentry,  therefore,  is  an  important  department  of 
physics.  It  constitutes  one  of  the  most  beautiful  and 
useful  applications  of  the  liberal  sciences  to  the  arts  of 
life,  and  is  a  necessary  part  of  the  learning  of  the  en- 
gineer. 

The  performances  of  the  ancients  in  this  art  have  none 
of  them  reached  our  times.  But  the  works  of  modern 
carpenters  are  such  as  leave  us  little  room  for  regret. 
They  might  many  of  ther.i  challenge  comparison  with 
any  thing  that  has  ever  appeared  in  the  world. 

Among  modern  nations,  the  value  of  the  art  is  univer- 
sally acknowledged.  But  perhaps  there  was  never  a 
nation  upon  earth  to  which  the  science  of  carpentry  w-as 
of  such  immense  consequence  as  our  own.  Thousands  of 
our  ships,  those  noble  specimens  of  art,  traverse  the  ocean. 
We  have  risen  at  home  to  a  pitch  of  wealth  and  prospe- 
rity unequalled  in  the  history  of  the  world.  We  have 
attained  it,  by  the  extent  of  our  commerce,  the  superi- 
ority of  our  manufactures,  and  the  improvement  of  our 
agriculture.  And  this  chiefly  by  the  wonderful  multi- 
plication of  machinery,  and  its  application  to  almost  eve- 
ry description  of  labour.  Our  many  great  works  of  pub- 
lic utility,  or  private  magnificence,  have  rendered  our 
country  the  scat  and  theatre  of  art.  Add  to  all  this,  that 
our  declared  enemy,  by  endeavouring  as  far  as  in  his 
power  to  prevent  our  usual  supplies  of  timber,  has 
threatened  to  cut  off  the  very  sources  of  our  prosperity. 
]n  such  a  nation,  where  the  physical  sciences  have  been 
..uccessfully  and  diligently  cultivated,  which  possesses 
many  men  of  sufficient  genius  and  ability,  ardently  desi- 
ro\is  to  proniote  the  prosperity  of  their  covuitry,  it  were 
natural  to  think  that  this  important  science  (for  it  well 
deserves  the  name)  would  have  received  the  greatest 
attention,  would  have  been  prosecuted  to  the  utmost  li- 
mits of  investigation,  and  would  long  ago  have  been 
arranged  into  a  body  of  doctrine,  founded  ion  the  exten- 
sive experience  of  our  great  masters,  and  illuminated 
by  the  powerful  torch  of  mathematical  and  physical  learn- 
ing. But,  strange  to  tell,  we  may  search  through  the 
compass  of  English  literature,  and  scarcely  find  a  sin- 


gle work  which  professes  to  treat  of  the  science  of  car- 
pentry. 

The  books  which  are  usually  in  the  hands  of  the  work- 
man are  totally  destitute  of  any  thing  like  principle,  and 
content  themselves  with  showing  the  method  of  forming 
the  draft  which  is  to  guide  the  saw  or  the  chisel.  Nei- 
ther the  Royal  Society  of  London,  or  any  other  of  our 
learned  societies,  has  ever  published  a  single  paper  for 
the  instruction  of  the  public  in  these  matters.  Indeed, 
almost  the  only  information  our  language  can  produce,  is 
the  result  of  the  labours  of  a  single  individual,  detailed 
in  a  work  like  our  own. 

A  work  of  much  merit,  which  appeared  from  the  pen 
of  a  member  of  our  national  school  for  engineers,  contains, 
on  this  subject,  little  more  than  we  find  delivered  two 
centuries  ago  by  the  learned  Galileo. 

To  look  for  any  thing  of  the  same  nature  in  the  flimsy 
productions  of  our  itinerant  lecturers,  and  popular  books 
of  philosophy,  were  to  search  for  knowledge  and  learn- 
ing among  the  school-books  of  children. 

In  the  present  article,  we  pretend  not  to  give  a  com- 
plete treatise  on  the  science  of  carpentry.  Such  an  un- 
dertaking would  far  exceed  the  limits  of  a  work  like 
ours.  But  we  can  give  a  compendium  of  the  most  use- 
ful  information  respecting  the  strength  of  timber,  and 
endeavour  to  elucidate  the  mode  of  action  in  some  of  the 
more  simple  cases,  that  we  may  from  thence  draw  some 
practical  maxims  of  construction,  which  may  be  of  use 
to  the  inquisitive  but  inexperienced  carpenter.  It  is  mat- 
ter of  regret,  that  almost  the  whole  of  our  knowledge  of 
this  useful  science  is  due  to  the  labours  of  several  learn- 
ed foreigners,  to  whose  works  alone  we  must  have  re- 
course for  any  thing  like  profound  investigation.  But 
these  are,  in  a  great  measure,  locked  up  from  the  access 
of  our  national  artists,  and  they  have  been  lefi  by  intui- 
tive feeling,  as  it  were,  to  elicit  those  principles,  and 
establish  those  maxims,  which  might  have  been  expect- 
ed from  the  speoilations  of  their  learned  countrymen. 
Their  success  has  shown  us,  that  the  efforts  of  genius 
rise  superior  to  the  defects  of  education.  Although  we 
are  very  far  from  wishing  to  decry  the  well-earned  fame 
of  the  great  masters  of  our  day,  yet  it  is  not  to  be  doubt- 
ed, that  even  their  own  confidence  in  their  undertakings 
would  be  greater,  and  their  success  more  certain,  were 
their  experience  digested  and  regulated  by  scientific 
principles. 

We  should  wish  to  call  the  attcnlion  of  some  of  our 
learned  countrymen,  who  have  leisure  and  opportunity, 
to  the  prosecution  of  these  investigations.  There  is  a 
wide  field  for  research,  and  their  labours  cannot  fail  of 
being  well  received  in  this  age  of  improvement.  It  is 
hard  that  the  nation,  which  boasts  of  Newton  and  Wren 
as  the  very  fovmd^rs,  so  to  speak,  of  the  modern  mecha- 
nics, should  neglect  the  path  which  originally  led  it  to 
distinction  among  the  scientific  people  of  Europe.  Our 
workmen  are  acknowledged  to  be  the  ablest,  the  most 
scientific,  and  intelligent,  in  the  world.  Tliey  well  de- 
serve to  have  their  labours  assisted,  and  their  di;sire  for 


•  The  F.dllor  lias  been  indebted  for  llic  Theoretical  part  of  this  v.iluable  article  to  Ai.exandeh  Nimmo,  Ksq.  F  R.  S.  V..  Civil  En- 
gineer, and  lor  the  part  on  Constrvictive  Carpentry,  to  Mr  Peter  Nicholson,  Architect,  whose  attention  has  been  long  and  suc- 
cessfully directed  to  this  intei'estiiig  subject. 
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inf<jrmatJon  gratified  by  the  researches  of  speculative 
men.  Let  tht;  latter  cnlci-  llic  workshop,  the  Imihhng 
yard,  or  the  iiiuiiuractory,  ihc^y  will  find  tlicmsclvcs  in 
the  midst  of  an  asscmldy  of  men  of  science,  where,  en; 
they  can  pretend  to  communicate  instruction,  they  will 
perceive  that  they  themselves  have  a  >;rcat  deal  to  learn. 
It  is  to  be  hoped,  that  the  late  national  establishment 
for  the  education  of  master  shipwrights,  will  go  a  great 
way  towards  extending  our  knowledge  of  the  science  of 
carpentry.  VVe  were  glad  to  see,  that  a  superior  de- 
gree of  information  is  expected  in  the  candidates  for 
admission,  than  in  those  of  our  national  establishment 


for  engineers.  Tliis  is  as  it  should  he.  The  nation 
may  then  expect  those  only  to  be  admitted,  who  evince 
at  least  sonic  ability  for  the  office,  and  some  aptitude  for 
instruction;  and  who  will  acquire  under  its  cari;  that 
superior  knowledge  which  may  qualify  tliem  for  directing 
(he  labours  of  artists,  confessedly  the  first  in  ihe  world, 
instead  of  issuing  from  the  seminary  with  no  more  learn- 
ing or  experience  than  what  might  have  been  equally 
well  obtained  at  any  countiy  school. 

We  projiose  to  divide  the  present  article  into  two 
])arts;  the  first  containing  the  Theory  of  Carpentry,  and 
the  second  Constructive  Carpentry. 


PART  1.    THEORY  OF  CARPENTRY. 


The  science  of  carpentry  depends  on  two  principles : 
The  strength  of  the  timber  employed,  and  the  strains  to 
which  it  is  exposed. 

The  strains  to  whicli  timber  is  exposed  are  various. 
They  arc  simple,  when  the  energy  of  the  straining  force 
acts  directly  in  overcoming  the  cohesion  of  the  particles; 
or  they  are  compound,  when  it  acts  by  the  intervention 
of  a  lever,  or  otiier  mechanical  power.     • 

The  sim|)le  strains  are, 

1.  Tlie  piece  may  be  pulled  or  drawn  in  length,  as  in 
the  case  of  a  kingpost,  the  upright  rod  of  a  pump,  or  the 
like  ;  it  is  then  usually  named  a  tie. 

2.  It  may  be  compressed  in  length,  as  a  post  or  strut. 

3.  It  may  be  strained  laterally  or  crosswise,  as  when  a 
tenon  breaks  oW,  or  a  rafter  fails  at  the  wall. 

The  piece  of  timber  is  also  exposed  to  similar  strains, 
acting  on  the  softer  connecting  matter,  instead  of  the 
woody  fibre.  It  may  be  split  or  torn  asunder;  it  may  be 
('ompresscd  or  squeezed  as  a  wedge  or  tree  nail ;  or  it 
may  be  pushed  out  in  the  direction  of  the  fibre,  as  some- 
times happens  in  the  heel  of  a  mortice. 

The  compound  strains  of  most  importance  are, 

4.  The  piece  may  be  strained  directly  across,  as  a 
joist  or  lintel  ;  or  obliquely,  like  a  rafler. 

5.  It  may  be  twisted,  as  in  the  axles  of  mills,  ship- 
rudders,  and  screws. 

6.  It  may  be  bended  or  crooked,  and  then  subjected  to- 
any  of  these  strains,  or  to  several  of  them  together. 

I.   Of  the  Resistance  to  Distension  iti  Length. 

Substances,  of  which  the  texture  is  uniform,  such  as 
metal,  glass,  stone,  or  the  like,  resist  a  strain  which 
tends  to  pull  them  directly  asunder,  by  the  simple  force 
of  cohesion  among  their  particles  ;  and  supposing  the 
force  of  every  particle  to  be  the  same,  the  total  amount 
■will  be  as  the  miinber  of  particles,  that  is,  as  the  area  of 
the  section.  Hut  should  tlii^  body  be  of  a  fibrous  texture, 
as  timber  or  cordage,  tlic  disruption  may  take  place,  not 
only  by  the  snapping  of  each  individual  fibre,  but  also  by 
their  separation,  owing  to  one  parcel  being  torn  from 
among  tlie  others  with  which  it  is  joined.  The  resistance 
to  the  fracture  in  that  case  will  be  produced  by  the  fric- 
tion of  one  fibre  against  another,  increased  in  the  case  of 
ropes  by  twisting,  and  in  the  case  of  timber  by  the  softer 
connecting  matter  intermingled  with  the  ligneous  fibres. 

Should  we  suppose,  with  Galileo,  that  the  fibres  give 
way  all  at  the  same  instant,  then  it  is  perfectly  evident, 
that  the  direct  or  absolute  force  must  be  proportional  to 
the  area  of  the  section.     But  it  is  doubtful  hoV  far  we 


can  depend  upon  that  principle,  even  in  this  simple  case , 
for  it  was  long  ago  observed  by  Leibnitz,  Mariotte,  i/x. 
that  there  was  no  matter  how  hard  soever,  were  it  glass 
itself,  but  would  undergo  some  extension  before  abso- 
lute rupture.  There  is  little  doubt,  but  this  property 
may  have  some  efl'ect,  even  in  the  case  of  simple  dis- 
tension. It  certainly  produces  important  modifications 
in  every  other  case.  The  fibres,  in  extending,  may  com- 
press each  other,  at  least,  unless  tiicy  are  perfectly 
parajlcl  and  longitudinal — a  rare,  and  indeed  only  a  theo- 
retical case;  while,  even  there,  each  fibre,  by  the  dimi- 
nution of  diameter,  gets  loose,  and  is  deprived  of  the 
benefit  of  lateral  friction  ;  so  that,  by  sna|)ping  at  iheii- 
weakest  parts  and  tearing  out,  they  may  afford  us  a  sur- 
face of  fracture,  having  any  given  ratio  to  the  transverse 
section.  But  at  present,  perhaps,  it  will  be  more  use- 
ful to  the  practical  carpenter,  to  defer  our  inquiries  into 
this  department  of  our  subject  ;  we  shall  find  another 
opportunity  of  resuming  them.  This  is  a  subject  on 
which  theory  can  afford  us  little  real  information  ;  the 
absolute  strength  must  be  left  for  tlie  object  of  actual  and 
judicious  experiment. 

The  inquiries  which  have  been  instituted  for  the  dis- 
covery of  the  strength  of  timber  by  means  of  experiment, 
are  by  no  means  so  numerous  as  could  be  wished  ;  nei- 
ther have  they  always  lieen  conducted  with  due  attention 
to  those  numerous  precautions,  and  exact  historical  de- 
scription, which  are  absolutely  necessary  to  render  them 
useful.  Hence,  there  are  in  almost  all  of  them  great 
and  anomalous  diflerences.  Many  experiments  have, 
indeed,  been  made  on  the  transverse  strength  ;  perhaps 
the  most  magnificent  are  those  of  Buffon,  recorded  in 
tlic  .^nn.  Paris  Acad.  1741  and  1742.  Duhamel  has 
given  a  great  many  in  his  Traiti  stir  le  Conservation  de 
Bois  ;  but  they  have  omitted  that  primaiy  and  most  es- 
sential object  of  their  inquiiy,  the  direct  and  absolute 
strength  of  the  limber  employed,  by  which  it  resists  ex- 
tension and  compression.  Experiments  made  on  the 
transverse  strength  are  so  much  modified  by  the  differ- 
ent degrees  with  which  timber  resists  those  strains,  that 
little  satisfactory  reasoning  can  be  founded  on  them, 
however  numerous  tliey  may  be,  or  however  carefully 
performed  and  faithfully  described. 

Muschenbroek  is  almost  the  only  author  who  has  ena- 
bled us  to  judge  of  the  accuracy  of  his  experiments  ; 
he  details  those  on  the  ash  and  the  walnut,  stating  the 
weights  requisite  to  tear  asunder  slips  taken  from  the 
four  sides  of  tuc  tree,  and  on  each  side,  in  a  regular  pro- 
gression from  tl-.c  centre  to  tlie  circumference  ;  and  he 
savs  all  the  others  were  made  with  equal  care.  We  can- 
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riot,  therefore,  see  any  reason  tor  distrusting  the  results. 
Yet  they  are  considerably  higher  than  most  other  writers 
have  given.  The  probability  is,  that  they  were  made  in 
such  small  specimens,  that  any  want  of  soundness,  which 
would  of  course  be  easily  detected,  induced  him  to  reject 
the  example,  although  absolutely  requisite  to  give  a  fair 
average.  Perhaps,  too,  he  gives  us  the  utmost  load  which 
may  be  borne — rather  that  which  will  break  the  bar  in  a 
few  seconds.  This  is  much  more  than  can  be  safely 
trusted  to  the  beam. 

In  the  English  language,  we  have  hardly  any  tiling  to 
guide  us.  The  Royal  Society  appear,  at  an  early  period, 
to  have  paid  some  attention  to  the  subject ;  but  they  have 
recorded  nothing. — Emerson  gives  a  list  said  to  be  de- 
rived from  experiment ;  but  we  are  not  even  told,  whe- 
ther it  refers  to  the  transverse  or  the  longitudinal 
strength  of  the  material.  To  these  we  shall  add  some 
related  by  the  late  Dr  Anderson  of  Glasgow,  a  man  fond 
of  experiments,  and  probably  faithful  in  relating  them. 

Absolute  strength  of  an  inch  square  drawn  in  length, 


by  Muschenbroek. 

Emerson. 

Anderson. 

lbs. 

lbs. 

lbs. 

Locust  tree     . 

.      20,100 

Jujeb     .     .     . 

.      18,500 

Beech    .     . 

.      17,300 

6,070 

6,300 

Oak       ... 

.      17,300 

7,850 

6,114 

Orange      .     . 

.      15,500 

Alder    .     .     . 

.      13,900 

4,290 

5,094 

Elen      .     .     . 

.      13,200 

6,070 

4,455 

Mulberry  .     . 

.      12,500 

Willow      .     . 

.      12,500 

4,290 

Ash       .     .     . 

.      12,000 

6,070 

6,300 

Plum     .     .     . 

.      11,800 

7,850 

Elder     .     .     . 

.      10,000 

5,000 

Pomegranate 

.        9,750 

Lemon       .     . 

9,250 

Tamarmd 

8,750 

Fir    .... 

.        8,330 

5,000 

2,928 

Walnut      .     . 

8,130 

5,360 

Pitch  pine 

7,650 

Qumce        .     . 

.        6,750 

Cypress      .     . 

6,000 

Poplar        .     . 

5,500 

Muschenbroek.     Emerson.      Anderscai. 

lbs.  lbs.  lbs. 

Cedar    ....       4,880 

Box 7,850 

Yew 7,850 

Holly 5,000 

Crab 5,000 

Cherry 4,760 

Hazle 4,760 

Asp 4,290 

Birch 4,290 

According  to  Emerson,  a  cylindric  red  of  good  clean 
fir,  an  inch  in  circumference,  drawn  in  length,  bears 
400  lbs.,  and  a  spear  of  fir,  two  inches  diameter,  bears  7 
tons,  but  no  more  ;  a  rod  of  good  iron,  one  inch  in  cir- 
cumference, bears  nearly  3  tons  weight,  and  a  hempen 
rope  of  one  inch  in  circumference  carries  1000  lbs. 

He  also  gives  the  following  rule  :  Square  the  diameter 
expressed  in  inches,  and  multiply  for 
Fir,       by       81 
Rope,  by     22 
Iron,     by    106 
The  result  gives  the  load  in  cwts.,  which  may  be  safely 
trusted. 

It  is  to  be  observed,  that  all  these  results  are  derived 
by  proportion  from  the  strength  of  very  small  specimens ; 
and  this  may  account  for  such  great  anomalies.  It  is 
highly  probable,  that  the  cohesion  of  timber,  especially 
that  of  which  the  fibres  are  much  intertwisted,  such  as 
oak,  increases  in  the  thicker  pieces  in  a  ratio  which  is 
greater  than  that  of  the  area  of  the  section.  Such  fibrous 
bodies,  by  being  drawn  in  length,  are  strongly  compress- 
ed together,  and  those  weaker  fibres  are  more  firmly  re- 
tained, which,  by  breaking  at  their  finest  part,  might 
otherwise  tear  out. 

This  is  indeed  always  the  way  in  which  such  bodies 
fail,  viz.  by  the  fibres  sliding  out  from  among  each  other, 
and  not  by  an  absolute  snap.  In  this  respect,  therefore, 
timber  may  be  compared  to  cordage;  and  there  we  have 
several  examples  of  the  truth  of  this  principle. 

Duhamel  mentions,  that  a  6  thread  rope  bore  631  lbs., 
but  that  thicker  cords  bore  more  in  proportion.  We  have 
arranged  the  results  below. 


No.  of  threads. 

Weight  borne 
in  lbs 

Weight  which  is  as 
area  of  section 

Excess  of  tact 
above  theory. 

Ratio  of  excess. 

6 

9 

12 

18 

631 
1014 
1564 
2148 

631 

946 

1262 

1893 

68 
302 
255 

1.072 
1.238 
1.135 

Though  the  increase  in  these  experiments  be  not  re- 
gular, yet  it  may  be  sufficient  to  convince  us,  that  the 
larger  cords,  and  conseciuently  the  larger  timber,  other- 
wise equally  sound,  will  be  in  proportion  stronger.  But, 
as  in  great  works,  there  are  numberless,  and  often  imper- 
ceptible delects  of  solidity,  it  will  be  safest  not  only  to 
disregard  tlie  additional  sliength  arising  in  this  way,  but 
also,  even  in  this  simplest  kind  of  strain,  never  to  load  the 
piece  of  timber  above  one-half,  or  even  one-third,  of 
what  the  first  jiroportions  would  suppose  it  equal  to  bear. 

11.   Of  the  Reaistance  to   Comfiression  in  Length. 

Timber,  when  so  placed,  that  the  strain  tends  to  com- 
press the  piecQ  lengthwise,  is  perhaps  in  the  most  fa- 


vourable position  for  taking  advantage  of  its  strengtii. 
We  can  lie  absolutely  certain,  that  the  whole  of  the 
fibres  are  citlled  into  action,  and  we  may,  by  forming 
the  joint  exactly  at  right  angles  to  the  strain,  be  ensured 
of  the  uniform  action  of  each.  When  drawn  in  length, 
on  the  other  hand,  it  fVetiuently  happens,  Uiat  Ijolts,  jnor- 
lices,  or  joggles,  arc  the  only  way  in  which  we  have  a 
hold  of  the  beam  ;  and,  tliat  so  far  from  having  the 
strength  of  the  whole  transverse  section  to  depend  on, 
we  have  only  llic  lateral  cohesion  and  friction  of  those 
fiU'Cs,  which  form  the  Iicel  of  the  mortice,  or  siioulder 
of  the  joggle.  While,  tlicrcfore,  long  heels  and  joggles, 
deep  scarfing,  or  stout  bolts  and  straps,  are  the  chief 
objects  to  be  attended  to  in  the  one  case,  tlic  same  diffi- 


CARPENTRY; 


J89 


cultics  do  not  occur  in  the  other,  and  we  have  not  the 
same  chance  of  failure  from  defective  workmanship. 
We  liave,  therefore,  much  hesitation  in  admitting;  the 
maxim  of  an  autlior,  to  whom  lliis  department  ol'  tni^i- 
necriii}5  is  greatly  indebted,  that  lifs  arc  in  general  bctler 
than  utruts.  It  is  tiue  indeed,  as  lie  says,  that  a  small 
iron  lod  will  support  a  load  as  a  tie,  whicli  could  nut 
resist  a  moment  were  it  compressed  by  a  similar  strain. 
But  this  does  not  arise  from  tlie  mere  <  ircunistance  of 
its  actinj;  as  a  tie  ;  for  the  strenjjth  of  cohesion  must  be 
pretty  nnich  the  same  either  way  ;  it  is  only  from  the 
chance  of  bending-,  and  becoming  thereby  subjected  lo 
powerful  cross  strains,  wliere  Ihe  small  diameter  of  the 
iron  rod  enables  the  distant  sUain  to  act  by  tiie  energy  of 
a  powerful  lever.  When  bending  is  altogether  prevent- 
ed, as  in  the  case  of  an  iron  truss  inclosed  between  the 
two  halves  of  a  girder,  we  know  that  the  resistance  to 
compression  may  be  safely  relied  on.  And,  when  with 
the  same  area  of  section,  the  power  of  leverage  is  dimin- 
ished, as  by  shortening  the  length  of  the  strut,  or  by  in- 
creasing its  diameter,  as  by  deep  flanging,  or  forming 
the  rod  into  a  hollow  tube,  we  know  the  resistance  to 
compression  is  at  least  as  powerful  as  in  any  form  of  a 
tic. 

In  investigating,  therefore,  the  resistance  to  com- 
pression, and  especially  in  endeavouring  to  obviate  those 
imavoidable  weaknesses  which  this  position  involves, 
we  must  attend  carefully  to  the  mode  in  which  the  strain 
is  propagated  through  the  parts  of  the  beam.  We  would 
recommend  to  the  inf|uisitive  reader,  to  study  what  we 
have  said  in  the  article  Boscovich's  Theory,  on  the 
mutual  action  of  points  of  matter:  he  will  find  it  greatly 
facilitate  iiis  acquiring  correct  notions  of  this  subject. 
We  shall  hereafter  have  occasion  to  refer  more  particu- 
larly to  that  article  ;  but,  in  the  mean  time,  we  would 
wish  to  give  the  intelligent  practitioner  some  simple 
ideas  of  this  matter,  which  may  possibly  tend  to  assist 
and  direct  his  practice.  It  is  to  be  regretted,  that  the 
experiments  on  the  strength  of  timber  against  compres- 
sion, are  still  fewer  than  those  which  refer  to  the  first 
mentioned  strain,  although  they  arc  certainly  of  equal  im- 
portance. 

When  we  press  a  rod  of  soft  clay  or  wax  endwise,  it 
bulges  out  in  the  middle  ;  a  beam  of  wood  cripples, 
swells  out  in  the  middle,  the  fibres  lose  their  cohesion, 
rents  appear,  and  it  speedily  yields  to  the  strain. 

Take  a  bundle  of  small  rods,  or  even  rushes,  set  them 
on  end  loosely  and  compress  them,  they  will  separate 
from  each  other  in  the  middle,  bulge  out,  and  speedily 
give  way  ;  bind  them  firmly  at  two  or  three  places,  their 
strength  is  greatly  increased  ;  wrap  them  up  entirely 
from  end  to  end,  they  are  stronger  still :  the  resistance, 
therefore,  to  compression,  depends  intimately  on  the  la- 
teral adhesion.  Separate  the  whole  into  several  smaller 
parcels,  of  which,  while  some  are  firmly  wrapped  up,  let 
others  be  held  more  loosely  ;  place  the  loose  parcels  on 
one  side,  and  repeat  the  compression,  the  looser  part  will 
yield,  the  others  following  will  be  bent,  and  may  snap 
with  a  much  smaller  force  than  they  would  have  resist- 
ed alone,  because  the  bending  enables  the  strain  to  act 
witl)  the  energy  of  a  powerful  lever.  The  exterior  fibre, 
which  is  most  bent  and  strained,  gives  way  first,  ere  the 
strength  of  the  others  can  be  acted  on. 

It  is  evident  that  the  fibres,  which  are  twisted,  must 
resist  compression  much  less  than  those  which  are 
straight.  And  accordingly,  if  the  experiments  of  Mus- 
chenbroek  are  to  be  relied  on,  oak  will  hang  more  than 


twice  as  muc  h  au  fir,  yet  the  latter  will  support  nearly 
ihrcc  times  as  much  as  the  former. 

The  resistance  lo  compression,  therefore,  dci)end« 
greatly  on  the  power  by  which  bending  is  prevented, 
eithei-  in  the  individual  fibre,  or  in  the  entire  piece.  Now 
suppose  that  a  bar  of  an  inch  square  can  support  a  given 
quanlfty  M  as  a  ton,  (Plate  CXII.  Fig.  I.)  then  itis  evi- 
dent, that  before  we  produce  the  same  strain  in  the  fibrts 
of  a  bar  of  two  inches,  we  must  at  least  lay  <jn  four  ton* 
N.  But,  in  truth,  we  may  lay  on  a  great  deal  more  ;  for, 
supposing  this  smaller  beam  has  been  bent  a  little,  until 
the  fibres  on  the  weaker  side  were  just  as  much  com- 
pressed, and  those  on  the  stronger  just  as  much  dilated, 
as  could  be  done  with  safely,  then  we  may  say,  that  there 
is  some  intermediate  place,  which,  having  neither  suf- 
fered dilatation  nor  compression,  may  be  considered  as 
the  fulcrum  or  centre  of  conversion  about  which  this 
motion  has  taken  place.  Let  this  be  the  point  A,  or  a,  it 
is  evident,  that  the  distance  of  the  exterior,  or  any  other 
resisting  fibre  from  the  centre  A,  v.  ill  be  to  the  distance 
of  every  similar  fibre  from  a,  as  the  diameti:r  BC  lo  be. 
The  fibres  of  the  large  bar,  therefore,  in  so  far  as  bend- 
ing is  concerned,  are  not  in  the  same  situation  wiih  those 
of  the  smaller,  and  before  they  arrive  at  it,  the  weight  N 
must  be  farther  increased  in  the  ratio  of  the  diameters  of 
the  bars ;  that  is,  N  must  be  to  M  in  the  ratio  of  the 
cubes  of  BC  and  b  c.  Indeed  there  is  reason  to  believe, 
from  the  experiments  of  Musclienbroek,  and  the  inves- 
tigations of  Euler,  that  the  resistance  to  compression  in- 
creases in  a  still  higher  degree  than  this,  perhaps  in  the 
ratio  of  the  fourth  powers  of  the  diameters,  at  least  for 
those  of  whicli  the  fibres  are  ridged,  as  fir,  Sec.  and  which 
were  found  by  Musclienbroek  far  better  adapted  to  this 
purpose  than  the  oak,  and  others  of  which  the  fibres  are 
twisted. 

The  relative  strengths  arc  by  liim  for  a  bar  4  feet  long, 
•y'^  inch  square.  lbs. 

Fir  226 
Linden  206 
Beech  U6 
Oak  86 

which  are  very  dilTercnt  from  the  order  in  which  these 
woods  resist  being  drawn  in  length. 

Oak  has  borne  a  pressure  of  4000  lbs.  per  square  inch. 
Six  of  the  pieces  of  oak  in  Girard's  experiments,  broke 
with  2710  lbs.  pressure  per  square  inch  ;  but  15  others 
bore  much  more.  A  great  deal  depends  on  the  length 
and  uniform  soundness  of  the  pieces. 

Perronet  gives  the  following  proportions  from  experi- 
ment: 

Oak 

Willow 

lir 

Poplar         '-j- 

Ash  7| 

Elm  7 

His  expei'inients  were  made  on  short  specimens. 

Muschenbroek  says,  the  relative  strength  of  pieces  of 
wood  against  compression,  is  as  the  cube  of  their  diame- 
ter directly  and  iriversely  as  the  square  of  the  length. 
This  is  after  some  investigations  of  Euler.  They  ai-e 
founded  upon  principles  that  are  somewhat  dubious.  He 
merely  assumes  a  ceilain  value  for  what  he  calls  the  ri- 
gour of  the  beam  or  post,  without  much  inquiry  as  to  tlie 
way  in  which  that  rigour  is  effected. 

The  resistance  increases  much  faster  tlian  the  area  of 
the  section ;  and  in  so  far  as  the  failure  arises  from  bend- 
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ing,  this  observation  becomes  of  the  utmost  importance. 
We  can  frequently  confine  the  bending  to  one  direction 
only,  in  which,  by  placing  the  greater  dimension,  we  will 
vastly  strengthen  the  post  without  increasing  the  scant- 
ling. This  principle  has  been  forced  upon  the  attention 
of  the  carpenter  in  the  case  of  cross  strains;  and  joists 
and  rafters  have  gradually  become  thinner  and  deeper. 
But  we  doubt  whether  the  majority  of  carpenters  have 
even  thought  whether  a  square  upright,  in  a  partition  of 
6  inches,  or  one  of  4  inches  by  9,  is  the  best.  Yet  the 
latter  will  be  trussed  sidewise  in  the  building,  and  its  re- 
sistance to  bending  in  the  direction  of  its  breadth,  is  at 
least  three  times  as  great  as  the  other. 

We  shall  have  occasion  to  resume  this  subject.  Our 
investigations  respecting  it  can  be  pursued  with  much 
more  facility,  when  we  comprehend  the  principles  of  the 
ti'ansvtrse  strength  of  timber. 

Experiments  on  this  kind  of  strain  should  be  multi- 
plied. It  is  that  agairist  which  we  must  guard  in  the 
most  difiicult  and  delicate  cases  which  come  under  the 
consideration  of  the  engineer.  But  such  experiments 
must  be  entrusted  to  men  of  science ;  for  we  see  that  the 
modifications  arising  from  bending,  &c.  are  so  great, 
that  a  set  of  them  made  in  the  form  most  likely  to  be 
adopted,  would  be  so  completely  anomalous,  as  to  afford 
no  rule  of  practice  whatever.  We  must  attend  particu- 
larly to  the  manner  in  which  the  fracture  is  produced; 
we  must  endeavour  to  discover  the  means  of  opposing  it. 
Thus  we  know,  that  friable  matter,  as  stone,  cracks  ob- 
liquely under  pressure,  and  the  pieces  slide  along  the 
surface  of  fracture;  that  fibi-ous  matter,  as  wood,  splits 
longitudinally,  and  bulges  out.  Now,  both  of  these  may 
be  prevented  by  hooping,  and  that  even  loosely.  On  the 
other  hand,  sliouid  the  interior  fibres  of  the  timber  yield, 
by  penetrating  through  the  softer  parts,  we  may  condense 
the  whole,  by  driving  the  hoops  tight  along  a  very  gentle 
taper.  By  this  means,  again,  we  diminish  the  diameter 
of  the  strained  part,  and,  consequently,  expose  it  more 
to  the  risk  of  bending.  This  last  may  be  obviated  by 
thin  flanges,  cross  bridles,  and  trusses.  An  increase  of 
the  diameter  acts  both  as  a  hoop  against  bulging  out, 
and  as  a  truss  against  bending. 

If,  by  these  several  or  by  similar  precautions,  we  can 
reduce  the  strain  to  an  absolute  crush,  there  is  no  ques- 
tion but  we  shall  have  resistances  vastly  greater  than 
what  have  been  usually  experienced,  and  to  which,  in 
truth,  it  is  difficult  to  perceive  any  limit.  The  science 
of  carpentry  consists,  indeed,  entirely  in  the  reduction 
of  all  strains  to  this  one  ;  and,  after  all,  we  do  not  yet 
know  in  what  situation  this  resistance  acts  most  favour- 
ably. There  is  a  most  extensive  field  here  for  research, 
but  all  that  can  be  done  by  an  individual  is  to  regret, 
that  while  so  little  progress  has  been  made  in  forward- 
ing this  enquiry,  the  necessary  expci'iments  are  beyond 
the  means  of  a  jirivate  person.  Wc  shall  at  present, 
therefore,  take  it  for  granted,  that  the  resistance  to  com- 
pression among  the  particles,  is  much  the  same  as  that 
against  distension.  It  is  highly  probable,  that  this  is  the 
case  just  at  the  beginning  of  llie  strain.  And  althoiigh 
this  ])rinciple,  wlien  applied  to  practice,  becomes  liable 
to  great  modifications — for  the  strength  increases  rapidly 
with  an  increased  diametei',  while  it  diminishes  greatly 
by  increasing  the  length — yet  we  shall  perceive  the 
reason  of  these  modifications  much  more  distinctly, 
as  wc  proceed  in  our  investigations  respecting  other 
strains. 


in.  Of  the  Lateral  Reskiance. 

The  piece  may  be  crushed  across,  as  when  a  pin  or  a 
tenon  fails,  or  a  joist  gives  way  at  the  wall,  wliere  wc 
have  the  strength  of  one  section  to  overcome  ;  or  when 
a  piece  is  torn  out  crosswise  by  a  square  edged  tool  ;  in 
which  case  we  have  the  united  strength  of  the  two  sec- 
tions. Some  experiments  were  made  by  the  late  Dr 
Robison,  with  a  view  to  determine  the  resistance  to  this 
strain. 

Two  iron  bars  were  disposed  horizontally,  at  an  inch 
distance  ;  a  third  hung  perpendicularly  between  them, 
being  supported  by  a  pin  made  of  the  substance  to  be 
examined.  This  pin  was  made  of  a  prismatic  form,  so 
as  to  fit  exactly  in  the  holes  in  the  three  bars,  which  were 
made  very  exact,  and  of  the  same  size  and  shape.  A 
scale  was  suspended  at  the  lower  end  of  the  perpendicu- 
lar bar,  and  loaded  till  it  tore  out  that  part  of  the  pin 
which  filled  the  middle  hole.  This  weight  was  evidently 
the  measure  of  the  lateral  cohesion  of  two  sections.  The 
side  bars  were  made  to  grasp  the  middle  bar  pretty 
strongly  between  them,  that  there  might  be  no  distance 
interposed  between  the  opposite  pressures.  This  would 
have  combined  the  energy  of  a  lever  with  the  purely 
trans\  erse  pressure.  For  the  same  reason,  it  was  ne- 
cessary that  the  internal  parts  of  the  holes  should  be  no 
smaller  than  the  edges.  Great  irregularities  occurred 
in  the  first  experiments  from  this  cause,  because  the  pins 
were  somewhat  tighter  within  than  at  the  edges ;  but  when 
this  was  corrected,  they  were  extremely  regular.  He 
employed  three  sets  of  holes,  viz.  a  circle,  a  square, 
(which  was  occasionally  mad  a  rectangle  whose  length 
was  twice  its  breadth,)  and  an  equilateral  triangle.  In 
all  these  experiments,  the  strength  appeared  exactly 
proportional  to  the  area  of  the  section,  and  quite  inde- 
pendent of  its  figure  or  position:  but  it  was  considera- 
bly above  the  direct  cohesion;  that  is,  it  took  considera- 
bly more  than  twice  the  force  to  tear  out  this  middle 
piece,  than  to  tear  the  pin  asunder  by  a  direct  pull.  A 
piece  of  fine  freestone  required  205  pounds  to  pull  it 
directly  asunder,  and  575  to  break  it  in  this  way.  The 
difference  was  very  constant  in  any  one  substance,  but 
varied  from  -^ds  to  ^ds  in  difTerent  kinds  of  matter,  be- 
ing smallest  in  bodies  of  a  fibrous  texture.  But  indeed 
he  could  not  make  the  trial  on  any  bodies  of  considerable 
cohesion,  because  they  required  such  forces  as  his  ap- 
paratus could  hot  support.  Chalk,  clay  baked  in  the  sun, 
baked  sugar,  brick,  and  free-stone,  were  the  strongest 
that  he  could  examine. 

We  conceive  that  a  good  reason  may  be  given  why  the 
resistance  to  the  strain  should  be  greater  than  the  direct 
cohesion.  The  exterior  line  of  particles  is  supported 
by  those  behind.  Before  any  remarkable  shift  in  the 
place  of  the  exterior  line  takes  place,  the  cohcsivni  of 
the  whole  section  may  be  called  into  action.  This  will 
certainly  be  tlie  case  with  the  granular  and  less  conipres- 
silile  kinds  of  matter.  But  this  is  not  all.  The  lateral 
motion  of  the  first  partich;  will,  to  a  certain  degree,  be 
conmiunicated  to  that  adjoining  and  within  it ;  this  will, 
in  its  turn,  exert  a  similar  resistance,  and  communicate 
the  force  still  farther.  The  pressure,  therefore,  is  not 
confined  to  the  area  of  section,  but  is  propagated  into 
the  body  of  the  beam  ;  it  not  only  forces  each  particle  to 
slide  along  its  neighbour,  squeezing  and  crushing  those 
which  are  in  the  neighbourhood  of  the  section  of  fi'aclure, 
but  likewise  tearing  them  away  from  those  on  the   side 
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opposite  to  the  pressure.  Fibrous  matter,  such  as  tim- 
brr,  niiist  especially  act  in  this  way.  We  cannot  expect 
the  libies  to  snap  and  lly  at  once,  unless  where  the  mo- 
tion is  excecdin^ifly  lapid,  as  in  the  penetration  of  can- 
nim-sliot.  The  lil>rc  will  yield  gradually,  and  bend. 
The  bendinfj  «ill  he  i)ro])at;ated  into  the  beam,  to  a  dis- 
tance which  we  cannot  well  tell,  but  which  seems  pro- 
portional to  the  tenacity  of  the  ilbre.  At  length,  it 
will  yield  much  in  tlie  same  way  as  it  does  to  a  direct 
pull  ;  which  accounts  for  the  smaller  excess  of  strength 
found  in  fibrous  bodies. 

This  case  is,  therefore,  by  no  means  so  simple  as  may 
appear.  Although  there  be  reason  to  believe  that  the 
strength  is  proportional  to  the  surface  of  the  section,  we 
should  think  it  advisable  that  the  bearing  surface  should 
be  as  wide  and  Hat  as  possible,  for  all  matter  is  compres- 
sible, and  wood,  especially,  is  most  so  across  the  fdjrc. 
Should  the  part,  therefore,  which  first  receives  the 
strain  be  narrow  or  thin,  it  is  possible  that  the  front  fi- 
bres maybe  crippled  or  give  way,  ere  those  intended  to 
support  them  can  well  be  brought  into  action.  This 
principle  should  always  be  kept  in  view  in  the  formation 
of  tenons  and  mortices,  or  joints  of  a  similar  kind,  and 
appears  well  known  to  the  intelligent  carpenter.  The 
same  thing  is  frccpiently  aimed  at,  by  making  the  tenon 
long,  and  giving  it  a  deep  hold  in  the  mortice.  Such  a 
practice  gives  no  additional  strcnglh  whatever;  it  is  even 
injurious.  For  if  the  tenon  bear  upon  the  interior  part 
of  the  mortice  instead  of  the  outer  edge,  the  strain  comes 
to  act  upon  it  with  the  energy  of  a  lever,  and  may  thus 
be  increased  in  any  degree.  The  bearing  side  of  the 
tenon  being  no  longer  than  suflicient  to  give  a  firm  hold, 
the  end  may  be  bevelled  above,  till  tlush  with  the  upper 
side  of  the  beam.  We  may  trust  to  every  square  inch 
of  the  section  of  such  a  tenon  the  weight  staled  under  the 
first  head;  for  though  experiments  shew  it  to  bear  more, 
it  is  as  well  that  this  excess  of  strength  should  not  be  de- 
pended on. 

\Vhat  we  have  now  staleil  may  throw  some  light  upon 
the  resistance  which  a  wedge  or  tree  nail  affords  to  com- 
jircssion.  It  is  obvious  tliat  this  must  chiefiy  depend  on 
the  structure  of  the  timber ;  and  we  have  hardly  any  cx- 
perinients  worthy  of  memory  upon  the  subject. 

llespecling  the  resistance  to  splitting,  and  that  which 
hinders  a  piece  of  straight-grained  timber  from  sliding 
out  in  the  direction  of  the  fibre,  we  are  cciuully  at  a  loss 
for  iiiformation.  The  strength  is,  without  doubt,  pro- 
portional to  the  surface  of  fracture,  but  we  cannot  state 
its  amount.  Strait  fibred  timber  is  veiy  weak  in  this 
way,  and  the  reason  is  obvious  ;  it  is  the  cohesion  of  the 
soft  connecting  matter,  and  not  of  the  woody  fibre,  that 
we  have  to  resist  the  strain. 

Emerson  has  said,  that  tough  wood,  such  as  elm  or 
ash,  across  the  grain,  is  from  seven  to  eight,  or  even  ten 
limes  weaker  than  when  stiained  in  the  direction  of  the 
iibre.  These  woods  may  be  supposed,  therefore,  to  re- 
sist a  force  tending  to  split  them,  or  to  tear  out  the  heel 
of  a  mortice  with  about  700  lbs.  on  the  square  inch  of  tiic 
surface  of  fracture.  But  he  says,  that  the  wood  of  straight 
fibre  which  easily  splits,  such  as  _^r,  is  16,  18,  or  20 
times  weaker  than  in  llie  length  of  the  fibres.  Their 
resistance  will,  in  that  case,  be  from  250  to  300  lbs.  per 
square  inch  of  section. 

We  have  now  considered  those  strains  in  which  the 
cohesion  of  the  limber  is  directly  opposed  to  the  strain- 
ing force.  We  have  sound  reason  lo  regret,  that  the 
paucity  of  the  experiments  hitherto  made  on  the  direct 


cohesion,  has  prevented  us  from  giving  such  satisfactory 
information  respecting  the  corresponding  strength  as 
might  be  wished.  We  regret  this  the  more,  as  it  is  to 
some  one  of  these  simple  kinds  that  ihe  carpenter  should 
endeavour  to  reduce  every  other:  he  is  then  sure  of  be- 
nefiting by  the  cohesive  strength  of  his  materials.  In 
the  others,  or  compound  strains,  he  has  not  the  same 
advantage. 

Of  the  Compound  Stbaiss. 

The  variety  of  compound  strains  is  inexhaustible;  wc 
can  only  be  expected  here  to  treat  of  the  simplest  and 
most  important. 

IV.   Of  the  JieaUlance  to   Croea  Slraina. 

The  usual  form  of  this  strain  is  when  the  points  of 
bearing  are  at  some  distance  from  each  other,  and  the 
load  is  somewhere  applied  between  them.  This  case 
has  attracted  the  attention  of  many  writers,  and  has  been 
made  the  subject  of  numerous  experiments.  The  bene- 
fit derived  from  these  experiments,  however,  has  not 
been  so  great  as  might  have  been  expected;  and  we  are 
yet  very  far  from  being  able,  with  precision,  to  deter- 
mine the  strength  of  timber  against  a  cross  strain. 

The  first  who  attcmined  to  give  any  theory  for  the 
transverse  strength  of  timber  was  the  celebrated  Gali- 
leo, lie  su))poses  the  prismatic  body,  ABCU,  (Plate 
CXII.  Fig  2.)  is  fixed  at  one  end  into  a  wall,  from  which 
it  projects  horizontally,  and  is  acted  on  by  the  weight 
W,  hanging  from  the  farther  end.  Let  the  boily  be  sup- 
posed to  break  across  in  any  line  EF.  In  the  instant  of 
fracture,  tlic  surface  EF  is  supposed  to  exert  every 
where  an  equal  cohesion.  As  the  section  across  is, 
ther.efore,  e.very  where  the  same,  it  is  evident  that  the 
energy  of  the  weight  W  will  increase  with  the  length 
of  the  lever  CF,  and  of  course  the  greatest  strain  will 
be  just  at  the  wall,  and  in  the  line  DA.  The  actional 
the  point  C  tends  to  make  the  body  ABCD  turn  round 
die  point  D  as  round  a  centre;  and  therefore  the  parts 
at  AH  must  separate  from  each  other  in  the  hoiizontal 
direction.  If  we  suppose  all  the  particles  in  the  section 
AD  to  .be  exerting  an  equal  force,  and  that  the  disrup- 
tion takes  place  at  once,  then  the  total  force  may  be  sup- 
posed accumulated  in  the  centre  of  magnitude  or  gra- 
vity G;  and  the  energy  of  the  weight  W,  at  the  instant 
of  fracture,  will  be  to  the  absoUitc  strength  of  the  beam 
in  resisting  a  direct  pull,  as  the  distance  of  the  centre  G 
from  D,  to  the  length  DC. 

Now  if  the  beam  be  rectangular,  the  centre  of  mag- 
nitude G  will  be  in  the  middle  of  its  height  or  depth 
AD;  wherefore  we  should  have  for  the  strength  of  the 
beam  as  tlie  length  of  the  hearer  to  half  its  depth,  so  the 
absolute  cohesion  in  length  to  the  transverse  strength. 

It  will  bo  improper  for  us  to  pursue  tliis  view  of  the 
subject  any  fiuther.  It  has  led  to  very  erroneous  con- 
clusions: and,  from  being  ail  that  is  to  be  found  in  our 
common  treatises,  has  become,  in  them,  the  foundation 
of  very  false  maxims  of  practice. 

Succeeding  writers,  sucu  as  Mariottc,  Leibnitz,  &cc. 
have  perceived  that  this  supposition  of  equal  cohtbion, 
exerted  by  all  the  particles  in  the  instant  of  fracture,  was 
not  conformable  to  the  proceeding  of  nature.  We  know 
that  tiicre  is  no  body,  however  hard,  but  is  somewhat 
extended  before  breaking.  Whe.i  a  force  is  applied 
across  the  beam  at  C,  the  beam  is  bent  downwards,  be- 
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coming  convex  on  the  upper  side.  That  side  is  there- 
fore on  the  stretch,  and  the  particles  at  AH  being  farther 
removed  from  each  other,  are  exerting  greater  cohesive 
forces.  We  know  that  these  greater  forces  are,  while 
the  body  is  not  crippled,  proportional  to  the  extensions. 
Suppose,  then,  the  beam  to  be  so  much  bended,  that  the 
particles  at  AH  are  just  giving  way ;  it  is  plain  that  a 
total  fracture  must  immediately  ensue,  for  the  force 
which  exceeds  the  whole  cohesion  ot  the  particle  at  A, 
and  a  certain  portion  of  the  cohesion  of  the  rest,  will  still 
more  exceed  the  cohesion  of  the  particle  next  within  A, 
and  a  smaller  portion  of  the  cohesion  of  the  rest.  Now, 
since  the  force  of  any  fibre  is  as  its  distance  from  the 
fulcrum  D,  in  order  to  find  the  amount  of  the  whole,  take 
DM=x,  UA=a,  and  the  greatest  force  of  the  exterior 
fibre  AH=/,  then  the  force  of  any  fibre   MN,  being 
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xf 
if :) — ,  and  from  the  usual  fluxion- 
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ary  notation,  the  force  of  a  fibre  x  will  be"^ ,  this  re- 
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sists  the  strain  by  the  leverage  MD=x.     Its  energy 

f  X"   X 

therefore  is*- ,  and  that  of  the  whole  section,  or 
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/ 


X  \x',  which  when  a:c=a  is  \fa~.     Now 


a  a 

fa  is  the  force  of  absolute  cohesion,  and  therefore  the 
force  resisting  the  transverse  strain  is  the  same  as  if  the 
whole  absolute  cohesion  were  accumulated  in  a  point  G 
at  one-third  of  AD  from  D. 

This  hypothesis  assigns  a  smaller  relative  strength  to 
the  beam  than  the  hypothesis  of  Galileo.  In  that,  the 
section  is  supposed  to  have  an  energy  equal  to  half  the 
absolute  strength  of  the  rectangular  beam.  In  this  it  is 
found  to  be  only  one-third. 

But  ere  we  proceed  to  draw  any  conclusions  from  what 
Ave  have  now  stated,  it  will  be  proper  to  observe,  that 
even  this  supposition  does  not  fully  explain  the  mechan- 
ism of  the  transverse  strain.  The  force  bending  the  body 
ABCD,  not  only  stretches  the  fibres  on  the  convex  side 
of  the  beam,  but  compresses  the  lower  or  concave  side. 
There  must  be  some  material  support  as  a  fulcrum  for 
the  lever  when  it  stretches  the  fibres  or  tears  them  asun- 
der, and  this  can  be  found  in  no  other  way  than  from 
those  particles  which  are  thus  compressed.  Let  CDG 
(Plate  CXII.  Fig.  2.)  be  considered  as  a  bent  lever,  hav- 
ing the  fulcrum  DE,  by  means  of  which  the  weight  W, 
and  cohesion  of  the  surface  AD,  arc  in  equilibrio.  We 
know  that  the  pressure  on  D  will  be  the  same  as  if  the 
other  pressures  were  both  applied  to  that  point,  each  in 
its  proper  direction.  The  pressure  at  G  is  to  that  at  C, 
as  DC  to  DG.  Completing,  therefore,  the  parallelo- 
gram GC,  and  drawing  the  diagonal  KD,  it  will  express 
the  direction  and  magnitude  of  the  equivalent  pressure 
on  the  fulcrum  D.  This  pressure  is  opposed,  by  the 
resistance  to  compression  of  the  particles  towards  D, 
which  may  be  expressed  by  DC  ;  and,  again,  by  the  co- 
hesion of  the  particles  in  the  line  of  section  DA,  which 
of  course  is  expressed  by  DG.  The  particle  D  is  not 
only  pushed  backward,  but  drawn  downward.  This  last 
observation  is  easily  verified.  Take  a  stick  of  soft  wax 
and  bend-  it  gently,  tb.e  lower  or  concave  side  will  be  ob- 
served to  swell  out,  and  the  convex  side  to  get  flat,  be- 
fore it  cracks  and  gives  way.  Take  a  parcel  of  the 
leaves  of  this  book,  and  holduig  them  firmly  together  at 
two  parts  of  the  edge  so  as  to  give  them  adhesion,  attend 
to  the  effects  of  bending  them,  the  leaves  in  the  hollow 


side  will  bulge  out  and  separate,  those  on  the  opposite 
side  become  Hat  and  clap  closely  together.  Attend  now 
to  the  cracks  and  fissures,  that  is,  the  openings  which 
are  to  be  seen  among  the  leaves ;  they  afford  much 
room  for  observation,  and  will  be  found  to  give  good 
notions  of  the  effect  of  the  transverse  strain  ;  the  parcel 
may  be  bent  so  much,  that  every  leaf  Avill  separate  to  the 
very  last,  which  therefore  is  the  only  one  that  resists  the 
folding  by  its  cohesion.  The  open  part  of  the  rest  shows 
us  the  form  of  the  splinter  IRS,  (Plate  CXII.  Fig  3.) 
which  would  fly  off,  were  not  the  matter  so  coherent.  It 
is  somewhat  triangular,  and  the  direction  of  its  sides 
appears  to  be  much  the  same  with  KD,  and  its  corre- 
spondent on  the  opposite  side.  Slacken  tlie  parcel  on 
one  side,  and  pinching  again,  observe  the  slide  which 
has  taken  place  among  the  leaves.  Thus  the  cohesion 
of  the  ligneous  beds  has  an  important  effect  in  the  trans- 
verse strength  of  beams.  And,  of  balks  cut  out  of  the 
same  tree  in  different  ways,  that  in  which  the  layers  are 
placed  on  edge,  will  always  bear  much  more  than  that 
in  which  they  lie  on  their  sides.  This  cohesion  is  not 
only  useful  in  preventing  slipping,  but  also  in  preventing 
the  fibres  on  the  concave  side  from  parting  too  easily 
from  the  rest.  This  consideration  is  of  importance,  es- 
pecially in  the  building  up  of  girders,  and  the  formation 
of  masts.  It  shows  that  we  must  not  be  too  hasty  in 
saying,  that  fir  should  always  be  chosen  for  the  sides 
made  hollow  by  the  strain,  in  preference  to  oak,  merely 
because  it  is  stronger  as  a  pillar,  though  oak  be  tougher 
as  a  tie.  There  are  other  circumstances  to  be  thought 
of  The  fibres  of  fir  have  little  lateral  cohesion;  and 
unless  we  can  secure  them,  and  contrive  to  bring  them 
all  into  action,  we  may  be  led  into  serious  mistakes.  But 
let  us  now  examine  the  mathematical  consequences 
which  this  last  supposition  involves.  Let  ARSB,  Fig. 
4,  be  the  vertical  section  of  a  beam  so  constituted,  that 
when  the  beam  is  loaded  at  one  end  with  the  weight  W, 
the  fibres  in  CR  are  in  a  state  of  compression;  while 
those  in  CA  are  in  a  state  of  extension,  that  in  the  in- 
stant of  fracture  any  particle  in  CA,  as  E,  adheres  by  the 
force  E  e,  and  one  in  CR,  as  F,  resists  or  repels  with 
the  force  Y  f.  The  force  of  each  particle  being  ex- 
pressed in  this  way,  some  line  a  D  r,  limits  the  whole 
of  these  ordinates,  and  the  area  a  D  A,  expresses  the 
total  force  of  adhesion,  while  D  R  r  expresses  the  force 
of  repulsion.  Should  the  force  of  each  particle  be  pro- 
portional to  the  extension  or  compression,  which  is 
highly  probable,  at  least  for  the  safer  strains,  then  a  D 
and  Dr  will  be  straight  lines;  and  if  the  resistance  to 
compression  be  exactly  equal  to  the  resistance  to  a  si- 
milar extension,  a  D  r  will  be  one  straight  line.  But 
this  is  not  to  be  expected ;  for  in  most  bodies  which  are 
tolerably  firm,  the  resistance  to  compression  is  likely  to 
be  the  most  considerable;  and  therefore  the  ordinates 
Ee  arc  likely  to  be  smaller  than  F /.  But  since  the 
weight  W  is  understood  to  act  perpendicularly  to  the 
length  of  the  beam,  the  adhesion  and  repulsion  in  the 
section  of  fracture  must  be  equal,  and  therefore  the 
area  of  A  D  q  equal  to  the  area  D  R  r.  Now  we  have 
said,  that  in  firm  bodies,  for  the  most  part,  the  ordinates 
E<?  are  smaller  than  F /,  the  pcrpendimhir  AD  must 
therefore  be  longer  than  DR,  and  the  neutral  point  D 
nearer  tlie  lower  side  ol  the  beam. 

In  soft  and  rompressiblc  bodies,  RD  may  etiual  or 
even  exceed  AD.  The  experiments  of  Duhamel  show 
this  to  be  remarkably  the  case  in  willow,  and  even  in 
pine.     He  took  "4  pieces  of  young  willow,  nearly  of  the 
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Same  size,  and  Ibi'med  tlicm  into  bars  ol'  3  ffcl  long,  1  j 
inch  sqtiarc,  taking  care  to  liave  the  heart  of  the  tree  in 
tlie  centre;  supporting  these  by  props  ^ths  of  an  inch 
from  each  end,  he  broke  tliem  by  weiglits  hung  on  at 
the  middle. 

The  mean  Wciglit  borne  by  six  entire  bars  was  5'24^  ll>s. 

He  next  cut  two  of  tlie  bars  onc-thiril  through  with 
tlie  saw,  and  filled  up  the  draft  with  a  wedge  of  dry  oak. 
The  mean  of  these  was  5.')1  lbs. 

He  cut  two  others  one  half  through,  and  wedged  up 
the  cut  as  before  ;  and  although  one  (jf  then)  broke  short 
on  account  of  a  concealed  knot  on  the  lower  side,  yet  the 
mean  of  weight  borne  by  these  was  542  lbs. 

He  cut  another  set  of  six  bars,  three  (|uarlcrs  llu'ough 
in  the  same  way,  and  the  mean  weight  borne  was 
.-.oOf  lbs. 

It  is  worthy  of  remark,  that  one  of  these  last,  when 
loaded  witli  435  lbs.  was  \mloadcd,  and  a  thicker  wedge 
put  in  place  of  the  first  slip  of  oak,  it  then  broke  only 
with  576  lbs.  Had  it  been  successively  supplied  with 
thicker  wedges,  it  might  possibly  have  carried  a  great 
ileal  more. 

From  these  experiments,  it  is  evident  that  more  than 
two-thirds  of  the  thickness,  or  perhaps  three-fourths  of 
it,  does  not  contribute  by  its  tension  to  the  strength  of 
the  original  bar.  The  compressibility  of  this  kind  of 
timber,  appears  much  greater  than  its  dilatability,  and 
some  other  experiments  of  Duhamcl  seem  to  contirm 
this. 

He  has  also  given  us  some  experiments  on  Baltic  fir. 
The  battens  he  employed  were  three  feet  long,  fifteen 
lines  thick,  and  seven  broad. 

Two  such  bars,  when  entire,  bore  1 44  lbs.  9oz.  at  a 
medium ;  three  bars  sawn  one-third  through  in  four 
places,  and  tlic  cuts  fitted  with  slips  of  hard  wood,  bore 
132  lbs.  2  oz. 

Two  others,  cut  half  way  through  in  four  places,  bore 
146  lbs.  7Joz. 

Two  others,  cut  two-thirds  through  in  four  places, 
bore  136  lbs.  15^  oz. 

One  bar  had  a  cut  made  on  one  side  of  a  fool  long,  and 
half  an  inch  deep,  the  space  filled  with  a  piece  of  oak,  it 
bore  509  lbs. 

Another,  when  the  cut  was  oidy  one -fourth  of  an  inch 
deep,  bore  554  lbs. 

An  entire  bar,  of  equal  dimensions,  bore  576  lbs.  near- 
ly- 

Observe  that  the  oak  is  more  compressible  than  the 
lir. 

The  point  D  being  the  centre  of  fracture,  the  centre 
•nf  edbri  of  the  attractive  forces  will  be  found  as  in  the 
last  hypolliesis.  Let  this  be  E,  if  the  beam  AS  be  a  rec- 
tangular prism,  the  distance  DE  is  one-third  of  DA.  In 
like  manner,  the  centre  of  the  repulsive  forces  F  will  be 
bimilarly  situated  with  respect  to  the  line  AR.  The  dis- 
tance between  these  two  points  will  be  the  shorter  arm  of 
the  lever,  by  the  energy  of  which,  the  force  of  attraction 
resists  the  effort  of  the  weight  W,  while  the  centre  of 
repulsions  serves  as  the  fulcrum  ;  or  if  we  choose  to 
consider  it  so,  by  which  the  repulsions  oppose  the  ef- 
fort of  W,  the  centre  of  compressions  acting  as  a  ful- 
crum. Hi 

If  we  suppose  the  extension  in  the  instant  of  fracture 
to  be  equal  to  the  compression,  then  the  distances  of  the 
centres  of  efibrt  from  the  neutral  point  D  are  equal,  and 
the  sum  of  them,  or  lengtli  of  that  arm  of  tlie  lever  bv 
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which  the  cohesion  acts,  is  equal  to  one-third  of  the  whole 
depth. 

The  point  D,  thcMcfore,  becomes  the  virtual  fulcruni 
of  the  le\er-,  by  which  the  forces  of  attraction  and  rep\il- 
sion  in  the  s(M:iion  AR  resist  fraeiurc  :  the  action  of  the 
part  above  D  is  precisely  the  same  as  in  the  last  hypo- 
thesis; and  in  a  rectangular  beam,  upon  the  supposition 
of  the  force  increasing  as  the  extension,  (!ic  cfntrc  of 
edbrt  E  will  be  at  one-third  the  di.st;tnce  DA  from  D. 
iiut  in  addition  to  this,  the  resistance  to  compression  in 
the  pan  DR  acts  precisely  in  the  same  way.  arid  its  ef- 
fect may  be  sujjposcd  condensed  in  the  centre  F  at  one- 
third  of  DR  from  D  ;  the  whole  resisting  energy  will 
therefore  be  the  absolute  cohesion  of  D.\  diawn  into  one 
third  DA,  and  added  to  the  force  of  re])ulsion  in  DR 
drawn  into  one-third  DR.  If  we  sujjposc  the  forces  ol 
adhesion  and  repulsion  to  be  equal,  DR  and  DA  will  be 
e(|ual,  and  taking,  as  before;  a  the  whole  depth,  /  the 
force  of  a  fibre,  whether  against  compression  or  dilata 
tion,  the  energy  of  the  section  will  be-Jn  x  ia/+  ^ax  I 
aj=  J  a  y,  that  is,  the  whole  absolute  strength  may  bt- 
conceived  to  act  at  the  distance  of  one-sixth  of  the  depth 
of  the  beam  from  the  fulcrum  ;  or  the  absolute  .strength 
is  to  the  resistance  to  cross  strain  as  the  length  of  the 
beam  to  one-sixth  of  its  depth. 

We  have  found,  then,  that  the  principle  of  compres- 
sion makes  an  important  change  in  our  views  of  the 
strengtii  of  timber.  It  shows  the  transverse  strength  to 
be  only  one-half  of  what  the  supjjosition  of  Mariotte,  and 
only  one-third  of  what  the  hypothesis  of  Galileo  had  made 
it.  The  difference  might  be  still  greater,  were  the  body 
much  more  contractible  than  expansible.  For  in  that 
case,  the  quantity  of  fibres  in  a  state  of  expansion  being 
smaller,  would  not  only  have  less  force  in  themselves, 
but  would  act  with  a  shorter  arm  of  the  lever.  Thus, 
in  the  same  figure  as  before,  suppose  DA  =  -J.  AR,  and 
we  have  DE  =^  AR,  the  resistance  of  the  upper  or  di- 
lated part  would  be  ^a/x^(i,  and  the  resistance  of  the 
lower  part  being  the  same,  the  whole  is  ^jo  V,  or  near- 
ly f  of  the  strength  which  Mariottc's  supposition  would 
give. 

Observe,  that  although  a  body  may,  by  the  facili- 
ty of  extension,  be  readily  bent  or  broken,  though  not 
very  compressible,  yet  in  this  respect  the  other  two 
theories  would  not  be  found  so  very  erroneous,  as  it  is 
the  resistance  to  extension  alone  which  they  have  consi- 
dered. 

It  would  be  of  vast  service  in  calculating  the  strength 
of  timber,  if  we  could  distinguish,  even  with  tolerable 
correctness,  the  amount  of  the  fibres  under  compression 
from  those  which  were  in  a  state  of  dilatation  ;  or,  what 
would  be  mucii  the  same,  could  we  learn  what  propor- 
tion there  is  between  the  compressibility  and  extensibi- 
lity of  the  timber.  But  this  is  matter  of  fact,  and  not  to 
be  looked  for  as  the  result  of  any  theory.  The  strain 
now  under  consideration  seems  the  best  calculated  for 
prosecuting  this  research.  Thus,  if  we  find  that  a  piece 
of  fir  timber,  an  inch  square,  requires  9000  lbs.  to  pull  it 
directly  asunder,  and  that  150  lbs.  will  break  it  transverse- 
ly, by  acting  ten  inches  from  the  section  of  fracture,  we 
may  conclude  that  the  neutral  point  is  in  the  middle  of 
tiie  depth,  and  that  the  attractive  and  repulsive  forces 
are  equal. 

We  should  imagine  that  the  sensible  compressions  in 
fibrous  bodies,  as  timber,  are  likely  to  be  much  greater 
th^i  the  real  corpuscular  extensions.  An  undulated  fibre 
3  D 
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can  only  be  drawn  strait,  and  then  corpuscular  extension 
begins ;  but  it  may  be  bent  up  and  coiled  to  an  indefinite 
degree,  witliout  altering  much  the  situation  of  its  parti- 
cles, and  of  course  without  affecting  sensibly  the  corpus- 
cular compression. 

We  might  pursue  this  enquiry  to  a  great  extent,  but 
it  is  rather  foreign  to  our  present  object;  we  shall  find 
some  other  opportunity  of  returning  to  it ;  and,  in  the 
meantime,  hasten  to  draw  practical  inferences  frona  what 
we  have  stated. 

It  is  worthy  of  remark,  that  in  all  the  hypotheses  for 
expressing  the  resistance  to  fracture,  the  strength  of 
the  beam  is  as  the  breadth  and  square  of  the  depth  di- 
rectly, and  length  inversely  ;  the  only  difference  among 
them  being  in  the  value  of  the  constant  numerical  coef- 
ficient. 

The  strength,  therefore,  of  a  beam  depends  chiefly  on 
its  depth,  or  rather  on  thatdimension  which  is  in  the  di- 
rection of  the  strain,  and  this  is  confirmed  by  constant 
experience.  The  strongest  joist  which  can  be  cut  out 
of  a  round  log,  is  not  that  which  contains  the  greatest 
quantity  of  timber,  but  that  which  has  the  breadth  into 
the  square  of  its  depth  the  greatest  possible.  Take  AC 
the  diameter  of  the  log=a,  Plate  CXII.  Fig.  5,  the 
breadth  of  the  joist  DC=x,  its  depth  DA  will  be  = 

\/AC^ DC-=v'a^ x'^i  ^^"^1  the  product  AU'  x  DC, 

that  is  .r  (a~ — x^)  must  be  a  maximum,  and  therefore 

its  fluxion  a'^  x — ox^  x-=0,  or  a^  z=3x-  and  x=^—- 

"*     3 

=  a  ^ -  =  .S"?  a,  and  making  c  E  ^  ^  A  c,  the  perpen- 
dicular ED  cutting  the  circumference  in  D,  determines 
the  breadth  and  depth  of  the  joist.  The  triangles  ADC, 
AFC,  having  the  same  base,  they  are  as  the  altitudes 
FH,  DE ;  that  which  has  the  greatest  altitude  is  AFC, 
half  of  the  inscribed  square.  The  joist  ABCD  is  not 
only  stronger  than  AGCF,  but  is  also  lighter  and  cheap- 
er. The  strength  of  the  two  are  as  10  to  9.186, 
their  weight  and  bulks  are  as  10  to  10.607;  the  joist 
ABCD  is  therefore,  nearly  15  per  cent,  better  than 
AGCF. 

The  strongest  joist  which  has  a  given  girt,  is  that 
of  w-hich  the  depth  is  twice  the  breadth  ;  for  let  AD-j- 
DC  the  half  girt  =  c,  and  AD  the  depth  =  x,  then  the 
breadth,  or  DC  =  c — x,  the  strength  is  as  ax'^ — x^, 
and  when  that  is  a  maximum  2  a  j:  jr — 3  x^  ar  =r  0  or  2 
a  =  3x,  that  is,  the  depth  must  be  one-third  of  the  girt, 
or  twice  the  breadth.  In  joists  of  the  same  content  of 
timber,  the  thinnest  placed  on  edge  is  the  strongest. 

Upon  the  same  principles  hollow  tubes  are  stiffcr  than 
solid  rods,  containing  the  same  quantity  of  matter,  of 
which  principle  wc  have  some  beautiful  instances  in  the 
quills  of  birds,  the  bones  of  animals,  the  stalks  of  reeds 
and  grasses,  &c. ;  and  our  best  engineers  now  imitate 
this  procedure  of  nature  in  forming  their  mill  axles,  up- 
rights, and  the  like,  of  cast  iron  tubes. 

But  another  maxim  which  we  find  given  by  writers  of 
of  reputation  is  not  to  be  relied  on.  A  triangular  bar 
pojecting  from  a  wall,  with  a  wciglit  at  its  extremity,  is 
said  to  be  thrice  as  strong  when  one  side  is  uppermost 
as  it  will  be  when  one  angle  is  uppermost.  Tliis  is  only 
true  upon  the  first  and  second  hypotheses,  where  no 
account  is  taken  of  the  compression  of  tlic  concave  side. 
Having  already  shown  the  falsity  of  this  princii)lc,  we 
would  observe,  that  in  the  supposition  of  an  equal  resis- 
Isoicc  to  condensation  and  dilatation,  it  is  a  matter  of 


indifference  which  side  of  such  a  bar  is  uppermost ;  for 
if  the  broad  side  be  favourable  for  resisting  dilatation, 
the  opposite  angle  is  equally  unfavourable  for  resisting 
compression.  Should  the  resistance  to  compression  be 
very  great,  the  proposition  would  be  but  partly  true, 
for,  in  truth,  it  supposes  that  resistance  infinite.  Now 
we  know  that,  in  many  kinds  of  timber,  the  fibres  under- 
going compression  are  more  numerous  than  those  wliich 
are  in  dilatation.  In  such  cases  the  reverse  of  this  pro- 
position is  the  trutli,  and  the  bar  will  be  stronger  with 
the  broadside  to  resist  the  compression.  The  exact 
mode  of  action  is  by  no  means  so  readily  discovered  in 
this  particular  case  ;  but  as  this  theorem  has  given  rise 
to  several  erroneous  maxims  of  practice,  we  shall  endea- 
vour to  give  the  reader  a  correct  idea  of  it,  by  subjecting 
the  simpler  case  to  mathematical  investigation. 

Let  ABC,  Plate  CXII.  Fig.  6,  be  the  cross  section  of 
fracture  of  the  triangular  bar ;  MN  the  neutral  line,  or 
separation  between  the  parts  compressed  and  those 
dilated ;  o  fir  g  an  indefinitely  thin  slip  of  the  fibres. 
The  length  of  the  slip  o  fi  will  be  proportional  to  its  dis- 
tance from  the  angle  ;  the  stretch  or  compression  which 
it  undergoes,  will  be  proportional  to  its  distance  from 
the  neutral  line ;  and  upon  the  supposition  formerly 
made,  of  the  resisting  force  being  proportional  to  the 
tension,  being  the  law  of  elastic  bodies,  the  resistance  it 
makes  will  also  be  proportional  to  that  distance.  Lastly, 
the  lever  by  which  it  acts  in  resisting  a  bend  or  fracture, 
is  the  same  distance,  and  therefore  its  energy  is  as  the 
square  of  its  distance  from  MN.  Take  this  distance 
DE~x,  and  making  DC~a,  MN~6,  we  have  for  the 
length  of  the  slip  o  /;,  CD  :  MN  :  :  CE  ;  o /i,or  a  :  b  :  :  a 

bx 
—  X  :  b ,  Its  breadth  is  x,  its  magnitude  o  fi  g  r  \s 


b  X- 


b  XX 


;  and  making,  as  before,  f  the  force  of  each 
fibre  exerted  at  the  greatest  distance  n,  the  strength  of 
bfxr       bfx'^  X 


this  will  be  • 


at  the  distance  x ;  its  encr- 
bfx^  x 


gy  therefore  by  means  of  the  leverage  x,  is 
bfx^  - 


a' 
bfx^ 


■.     The  fluent  of  which,   or   total    energy,   is 
-J-,  which,  when  x  is~a,  becomes — ;; — — 


o  a  ia' 

—f-—  -hb  fa^—\ab  f  xi  a.     That  is,   z.%\abf 

represents  the  absolute  cohesion  of  the  triangle  CMN  ; 
the  actual  force  is  as  if  the  absolute  cohesion  of  MNc 
acted  at  the  distance  of  i  of  its  perpendicular  from  the 
neutral  line  MN,  which  is  the  solution  usually  given  for 
the  transverse  strength  of  the  triangle. 

Before  proceeding  farther  we  may  observe,  that  this 
shews  us  the  ratio  of  the  strength  of  a  square,  or  rhom- 
boidal  joist,  lying  on  edge,  compared  with  the  same  joist 
lying  on  one  side.  Upon  the  supposition  of  the  equality 
of  compression  and  dilatation,  the  triangle  below  will 
just  exert  the  same  strength  as  the  one  above,  and  the 
whole  will  b<ias  if  twice  the  absolute  cohesion  of  the 
half  beam,  that  is,  as  if  the  absolute  cohesion  of  the 
whole  beam  were  exerted  at  the  distance  of  one  sixth  of 
the  half  diameter  from  the  centre.  In  the  other  case  it 
will  be  as  if  the  absolute  cohesion  were  exerted  at  the 
distance  of  one-third  of  the   iide  from  the  centre,  and 
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therefore  ii  is  stronger  in  the  proportion  of  105  to  1 18. 

Biit  it  must  be  (jl>scivc(l,  that  the  sii|)positi(;ii  of  i-<|uul 

coiiipri'ssioii  and  (hiatalion  is  the  most  iiiifavoiirahic  for 

the  (lianoiial  position,  the  slrcnf^th  of  the-  broadest  part  of 

the  beam  l>i:ini^  lost  by  bciiii^  in  the  neutral  line. 

Let  us  next  incjuire  into  the  a<  lion  of  the  broader  part 

of  tlie   Iriani^rlis,   viz.    MAIiN. — Here,   as   before,    the 

length  of  the  sli|)  s  t  r  u  increases  with  the  distance  from 

C,  and  calling  DF  —  j-,  we  find, 

b  X 

a:  a  -\-  X  ::  b  :  n  r^b  -| ; 

a 

and,  by  reasoning  as  before,  the   energy  of  the  whole 
bfx^       bfx* 

MAUN  will  be -4 +— -r- 

i  a    ^   4  a'' 

It  is  evident  tliat  we  cannot,  in  this  case,  lake  ,r~a 
upon  the  supposition  of  equality  of  compression  and 
dilatation.  Let  us,  therefore,  assume  the  whole  energy 
of  the  side  AN,  to  be  equal  to   that  of  the  side  MCN, 

.1             1  •       */^'    ,    *./'"_   ,      2   ^  r         r     . 
then  making  — 1 — | — ^-n  -^.^  a    b  f,  wc  hnd 


3,a 


4  U' 


x^ 


■  +  -r-r=  "T;'  ^'"1  3  x<  +  4  a  J'  =  aS 
4  a*        \-i 

and  taking  the  root  of  this  cqiiation,  wc  get  x" 

or  nearly  |a,  in  which  case  it  must  be  observed  that  the 
fibres  of  the  broad  side  are  strained  little  more  than  one 
half  of  those  at  the  opposite  edge.  It  is  perhaps  pos- 
sible, therefore,  that  a  triangular  bar  may  fail  at  the 
edge,  and  yet  not  be  broken  by  the  strain  ;  it  would  be 
very  desirable  that  experiments  were  made  on  this  point. 
Upon  the  principle  of  equality  of  compression  and 
dilatation,  which  is  certainly  the  most  probable  at  the 
beginning  of  the  bending,  it  does  not  appear  how  the 
suijcrabundant  strength  of  the  broad  side  of  the  beam 
can  be  brought  into  action  ;  its  superiority,  therefore,  in 
one  position  over  another,  is  a  mere  deception  of  hypo- 
thesis. But  if  we  suppose  the  compressibility  and 
dilatability  difl'ercnt,  which  without  doubt  is  ultimately 
the  case  in  most  bodies,  (thus  oak  carries  less  tlian  fir 
as  a  pillar,  but  more  as  a  tie,)  then  we  may  suppose  the 
greater  breadth  of  the  side  of  the  bar  to  become  uscfui 
in  resisting  a  strain  ;  but  this  is  a  ([ucstioii  of  fi.ct  and 
not  ol  theory,  and,  according  to  circumstances,  tl'.e  bar 
may  be  best  situated  citlier  way.  In  the  mean  timu,  it  is 
a  question  of  high  importance  to  the  engineer;  for  until 
it  be  ascertained,  it  is  evident  that  the  form  of  flanges, 
scantlings  of  trusses,  &c.  must  be  left  entiiely  to  chance, 
and  in  making  t'lcm  he  may,  instead  of  strengthening  his 
work,  be  only  adding  a  cumbrous  load. 

We  may  collect  from  the  above  enquiry,  that  our 
triangular  section  will  begin  to  give  way  at  the  point, 
when  tlie  distance  of  the  neutral  line  from  the  base  is 
I  of  its  distance  fiom  the  vertex,  and  therefore  -^-  of  the 
altitude  of  the  triangle  :  At  that  time  the  vertical  part 
being  on  full  stretch,  we  have  its  energy  acting  at  ^  of 
"5^  of  the  altitude  of  the  triangle  from  tlu»  neutral  line 
IMN,  and  the  part  CMN  will  be  to  the  whole  bar  as  the 
squares  of  the  altitudes  CD  and  CR,  viz.  9*  :  14-^81  : 
196,  that  is,  the  energy  of  the  vertical  part  of  the  triangle 
is  -^^j  of  the  absolute  cohesion,  acting  at  the  distance  of 
■jSj  ol  the  depth  or  altitude  ;  the  other,  or  trapezoidal 
pail,  must  of  course  be  exerting  the  same  energy,  so 
that  ill  triangular  bars  we  may  suppose  The  absolute 
cohesion  acting  at  the  distance  of  .088,  or  about  ^  of  the 
depth  of  tlie  triangular  bar  from  the  ne»)''  W  line  :  or  the 
^ibsolutc  strength  is  to  the  resistance  to  cross  strain,  as  tlie 


length  of  tliis  beam  to  about  -j-^  of  its  depth,  &o  that  it  is 
little  more  than  half  the  strength  of  a  rectangle  of  equal 
depth,  and  the  same  contents. 

We  may  learn  from  this  case  of  how  much  importance 
it  is  that  the  compression  should  be  attended  to.  By 
neglecting  to  do  so,  some  wi-iters  of  reputation  have 
fallen  into  serious  mistakes.  There  is  another  case,  simi 
lar  to  this,  given  by  Kmerson  and  others  :  it  is  said  that 
a  hollow  tube  becomts  stronger  by  bringing  the  interior 
opening  nearer  to  the  side,  which  becomes  concave  by 
the  strain  ;  but  like  the  above,  this  depen<ls  entirely  on 
the  relation  between  the  comj)ressibilily  and  dilatability 
of  the  materials  of  the  tube.  In  like  manner  we  reject 
the  propositions  said  to  point  out  the  strongest  position 
of  abeam  havhig  a  trapezodial  section,  and  olheisof 
the  same  kind  usually  given  by  authors  ;  they  are  merely 
deceptions  of  hypotheses.  The  truth  is,  that  in  most 
kinds  of  timber  the  position  of  the  beam  is  just  the 
reverse  of  that  usually  recommended.  In  most  of  them 
wc  shall  find  the  compressibility  to  be  much  greater  than 
the  dilatation.  The  greater  dimension  must,  therefore, 
be  thrown  to  that  side  which  is  likely  to  be  compressed, 
and  a  beam  broader  on  one  side  than  the  other  will  be 
strongest  v/ith  the  broad  side  uppermost,  when  it  is  sup- 
ported at  the  two  ends. 

In  stone,  however,  the  reverse  is  most  likely  to  be  the 
case  ;  but  it  is  needless  now  to  go  farther,  the  reader  must 
perceive  that  the  whole  is  matter  of  experiment. 

We  may  see  the  propriety  of  several  maxims,  which 
have  been  long  familiar  to  the  experienced  workman.  If 
a  mortice  is  to  be  cut  out  of  a  beam,  the  worst  place  is 
to  take  it  out  of  that  side  which  becomes  convex  by  the 
strain,  as  (Plate  CXII.  Fig.  7.  No.  1.)  The  concave  side 
(as  No.  2.)  will  be  much  better,  since  its  place  w'ill  be, 
in  a  great  measure,  supplied  by  the  tenon  ;  but  towards 
the  middle  (No.  3.)  will  be  the  best  of  all,  since  the  parts 
near  the  neutral  line  are  suffering  little  or  no  strain,  and 
even  there  it  should  be  placed  towards  the  concave  side 
rather  than  the  convex. 

When  a  Jisb,  or  strap,  is  to  be  applied  to  a  pjiece  of 
timber,  it  must  be  applied  to  the  convex  side,  as  Nos.  4 
and  .5. 

Though  we  have  supposed,  hitherto,  that  the  beam  is 
fixed  in  a  wall,  and  strained  by  a  load  at  the  outer  end, 
it  is  not  diflicult  to  extend  the  results  we  have  got  to  the 
more  visual  case  of  a  beam  supported  at  both  ends,  and 
loaded  in  the  middle. 

Let  AB,  Fig.  8,  be  such  a  beam,  resting  on  the  props 
E,  F,  and  bearing  the  weight  W  on  its  middle  C.  It  is 
clear  that  the  props  E,  F,  between  them,  bear  the  whole 
v.cight  of  W  ;  and  that  the  resistance  of  E,  F,  produces 
a  strain  exactly  the  same  as  if  two  weights  e,/,  together 
equal  to  W,  were  hung  at  the  ends  of  the  beam  a  b, 
balanced  at  the  prop  c  ;  only  the  forces  will  have  the 
opposite  direction.  In  this  case,  we  know,  that  the 
weights  e  and  /will  be  to  each  other  inversely,  as  their 
distances  from  the  prop  c.  That  \%,  e  :  f :  :  b  d  :  d  a; 
the  ends  a  and  b  tend  to  descend,  and  the  beam  to  part 
in  the  section  DC.  The  situation  of  each  half  is  there- 
fore the  same  as  if  the  other  were  built  into  a  wall  as  far 
as  the  part  CD  ;  thence  we  conclude  that  a  beam,  which 
is  supported  at  both  ends,  and  loaded  in  the  middle,  will 
carry  twice  as  much  as  a  beam,  which  projects  half  its 
length  from  a  wall,  and  loaded  at  the  extremity. 

It  is  evident  that  the  cross  strain  produced  in  CD  is 
the   greatest ;  and  that  it  diminishes  as  wc  pass  towards 
the  end  of  the  beam.     For  the  same  force  /  acts  mg  h 
.->D  -Z 
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by  a  shorter  lever  b  g.  If  wc  suppose  the  weight  W 
shifted  off  to  G,  t.ien  the  pressure  on  A  is  as  GB,  and 
the  lever  by  which  it  acts  at  GH  is  AG ;  the  effort  is 
therefore  as  AG  x  GB,  or  as  the  product  of  the  two 
segments  of  the  beam. 

Again,  the  strain  at  CD  will  be  as  GB  x  AD,  which 
will  also  be  the  strahi  at  GH,  when  the  same  weight  is 
applied  at  CD.  We  are  now  therefore  sufficiently  in- 
formed as  to  the  strains  produced  on  one  part  of  the 
timber,  by  loads  laid  on  at  any  other  part. 

Suppose,  next,  the  ends  of  the  bea'U  prolonged  be- 
yond the  props  to  the  points  M  and  N,  and  to  be  there 
firmly  held  down,  the  beam  will  be  able  to  bear  twice 
the  load  W  that  it  carried  before.  For  suppose  the  part 
CD  to  be  sawn  through,  the  weight  W  is  just  sufficient 
to  break  it  at  A  and  B  ;  and  another  weight  of  equal 
magnitude  would  have  been  required  to  overcome  the 
coiiesion  at  CD,  independent  of  the  exterior  support. 

It  may  appear  from  this,  that  the  joists  of  floors 
would  be  stronger  by  being  built  firmly  into,  the  walls. 
But  the  hoid  that  is  thus  obtained  is  much  too  short  to 
be  of  great  service ;  and  besides,  it  acts  as  a  powerful 
lever,  in  tending  to  shatter  the  wall.  But  when  joists 
can  be  carried  across  partitions,  purlins  extended  to 
three  or  more  truss  frames,  or  rafters  extended  over  the 
purlins.  Sec.  it  is  of  great  importance  to  make  them  in 
one  piece,  as  they  are  then  of  double  the  strength. 

Let  us  now  proceed  to  the  strain  which  arises  from  a 
load  distributed  uniformly  over  the  beam  ;  of  which  kind 
the  weight  of  the  beam  itself  is  one  of  the  most  im- 
portant. 

We  must  suppose  the  whole  of  the  load  thus  diffused, 
to  be  united  in  its  centre  of  gravity,  which,  in  the  case 
of  uniform  distribution,  will  be  the  middle  of  the  piece. 

Thus,  to  find  the  strain  at  GH,  Plate  CXH.  Fig.  8. 
arising  from  the  weight  of  the  beam  AB,  we  may  sup- 
pose the  weight  of  the  beam  accumulated  in  the  point 
D,  and  tiie  strain,  which  the  weight  of  a  part  AD  pro- 
duces at  GH,  will  be  as  the  weight  ADxDAxGB. 

Therefore  the  strahi  on  the  middle  of  a  beam  uniform- 
ly loaded,  is  half  the  weight  of  the  load  acting  by  the 
lever  DB  ;  and  the  strain  at  G  is  half  the  load  acting  by 
the  lever  GB,  and  is  therefore  greatest  of  all  at  the  point 
D,  or  in  the  middle  of  the  beam. 

Since  the  strain  in  the  various  sections  of  the  beam  also 
varies  considerably,  it  becomes  of  importance  to  deter- 
mine the  various  proportions  of  the  beam,  so  that  it  may 
be  equally  strong  hi  every  part.  The  strength  must  be 
every  where  proportioned  to  the  strain  ;  should  it  be  any 
where  greater,  this  additional  power  will  be  useless,  for 
it  cannot  be  brought  into  action. 

Suppose  the  beam  fixed  in  the  wall,  and  strained  by  a 
load  at  the  extremity. 

If  tlie  upper  and  lower  sides  are  parallel,  i.  e.  if  the 
depth  be  given,  the  horizontal  section  must  be  a  trian- 
gle; or  the  two  sides  are  vertical  planes,  meeting  in  an 
edge  at  the,  extremity.  For  the  strength,  as  we  have 
shown  above,  is  as  the  breadth,  multiplied  into  the  square 
of  the  depth,  and  divided  by  the  length.  That  the  strength 
may  be  every  wliere  the  same,  the  breadth  must  therefore 
be  propoiiional  to  the  length,  for  the  depth  is  given.  See 
Fig.  9.  where  BC==CE. 

if  the  breadth  be  given,  we  must  have  the  length  pro- 
portional to  tlie  square  of  the  depth,  which  is  done  by 
making  the  depths  the  ordinates  of  a  common  semipara- 
hoia,  (Fig.  10.)  where  BC»=>C1)2. 

If  the  beam  be  pyramidal  or  conical,  having  its  base  in 


the  upright  wall,  i.  e.  if  its  vertical  sections  be  similar 
figures,  as  circles,  squares,  kc. ;  then  since  d^b  is  as 
rf  ,  we  must  form  the  diameter  or  side  so  as  to  have 
its  cube  proportion  to  the  lenth,  or  so  as  to  be  the 
ordinate  of  the  cubic  parabola,  (Fig.  1 1.)  BC==CD^. 

The  same  forms  are  proper  for  the  arms  of  a  lever, 
observing  that  the  greater  of  the  three  pressures  is  to  be 
applied  at  the  junction  of  the  bases,  or  thickest  places. 

It  is  worthy  of  remark,  that  although  the  different 
forms  of  Figs.  9,  10,  11,  are  all  equally  strong,  they  are 
not,  however,  equally  stiff;  Fig.  9.  having  the  upright 
end,  will  bend  least  on  the  whole  iFig.  10.  will  bend 
most,  a  property  which  may  have  its  use  in  forming 
springs,  &c. 

It  is  not  necessary,  theoretically  speaking,  that  the 
upper  or  under  side  of  Fig.  10.  should  be  straight.  The 
proper  depth  being  preseived,  we  may  place  the  beam 
cither  way,  divide  the  curvature  between  the  upper  and 
lower  sides,  or  give  the  beam  any  proposed  camber.  In 
straight-fibred  timber,  however,  we  will  naturally  put 
the  straight  face  to  that  side  which  is  stretched  by  the 
strain  ;  as  well  to  prevent  their  parts  from  tearing,  as  to 
procure  greater  stiffness.  The  same  remarks  may  be 
applied  to  the  other  figures.  They  will  occur  to  the  in- 
telligent engineer.  It  is  evident  that  the  same  remarks 
and  construction  will  apply  to  a  joist  which  is  loaded  at  a 
particular  point,  and  supported  at  both  ends.  It  is  in  the 
same  state  as  the  lever  above-mentioned. 

When  the  weight  to  be  supported  is  uniformly  dis- 
tributed over  the  beam,  the  forms  are  considerably  differ- 
ent from  these. 

The  strain  on  any  section  arises  from  the  weight  dis- 
tributed over  the  part  beyond  it.  This  weight,  being 
distributed  uniformly,  will  be  as  the  length  beyond  the 
section,  and  it  may  be  supposed  accumulated  in  the  cen- 
tre of  gravity,  which  will  be  in  the  middle  of  that  length; 
so  that  it  acts  with  a  leverage  also  proportional  to  the 
length;  and  the  strain  produced  is  therefore  proportional 
to  the  square  of  the  length.  Now  the  strength  of  the  sec- 
tion is  as  the  breadth  multiplied  into  the  square  of  the 
depth. 

If  the  breadth,  therefore,  be  given,  that  is,  if  the 
beam  must  have  upright  parallel  sides,  we  must  make 
the  square  of  the  depth  proportional  to  the  square  of  the 
length  beyond  the  section,  that  is,  the  depth  as  the  length ; 
and  the  beam  becomes  a  triangular  prism,  as  Fig.  9.  only 
having  the  extreme  edge  at  B  placed  not  vertically,  but 
horizontally. 

If  the  depth  be  given,  or  if  the  upper  and  undersides 
be  parallel  planes,  then  the  breadth  must  be  formed  pro- 
portional to  the  square  of  the  length  beyond  the  section  ; 
and  the  beam  becomes  the  same  as  Fig.  10.  only  placed 
on  the  flat  side,  or  the  horizontal  section  is  formed  by 
arches  of  the  common  parabola. 

If  the  beam  must  be  of  a  conical  or  pyramidal  shape, 
or  rather  if  the  vertical  sections  must  be  every  where 
similar  figures,  then  the  cube  of  the  diameter  must  be 
as  the  square  of  the  distance  from  the  end,  and  the  sides 
of  the  beam  are  arches  of  the  scmicubical  parabola. 

It  is  evident  tliat  the  same  observations  as  formerly 
made  respecting  camber  may  be  again  repeated  here. 

It  will  not  now  be  ilifficuit  to  apply  these  deductions  to 
the  form  of  a  joist  uniformly  loaded  through  its  whole 
lenglli. 

\Ve  have  already  shown  that  the  strain  on  any  point  C, 
Plate  CXII.  Fig.  8,  from  a  loud  laid  on  another  point  G, 
is  proportional  to  the  rectangle  GBx  AC,  being  the  dis- 
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tances  of  the  points  G  and  C  from  the  ends  next  each. 
The  strains,  therefore,  whicli  arc  produced  at  two  points 
on  the  same  side,  wili  be  to  each  otiier  as  tiieii-  ihstanccs 
from  the  end  ;  and  the  strain  under  llie  load  is  as  the 
rectanijle  of  the  set;;inenls  on  each  side,  and  is  tiierefore 
greatest  in  the  middle. 

For  the  strain  product-d  at  any  point  G  by  a  load  uni- 
formly dislribulid,  we  may  suppose  the  load  on  the  pan 
GW  accumulaled  in  its  centre  of  s;ravity,  which  will 
therefore  be  ilislant  JGH  fi'oni  \i  ;  its  eH'ort  at  CJ  will  be 
projiorlional  to  *CiBxG.\  ;  and  the  load  in  the  part  .\(; 
will,  for  the  same  reason,  produce  a  strain  us  \(i.\xGH  ; 
the  sum  of  these  will  therefore  be  likewise  proj)onioiial 
to  the  rcctanj^le  of  the  sei^nienls  AG  and  GB  ;  and  we 
liavo  the  same  proportion  of  strain  for  the  load  uniformly 
distributed,  as  for  a  load  laid  on  directly  at  the  point  G  ; 
wherefore,  to  make  a  joiat  equalhj  stroni^  in  alt  its  fiarla 
againnt  a  load  laid  on  at  any  /loinl  taken  at  random,  or 
against  a  load  uniformly  distributed  over  it,  we  must  have 
the  strength  at  each  fioint  /irofiortional  to  the  rectangle 
under  the  two  segments  of  the  beam. 

If  therefore  the  brcadtn  be  given,  the  square  of  the 
depth  must  be  every  where  proportional  to  the  rectangle 
of  the  segments,  that  is,  the  depliis  must  be  the  ordi- 
nates  of  an  ellipse. 

If  the  depth  be  given,  the  breadth  must  be  as  AG  xGB. 
If  the  beam  be  pyramidal,  or  have  its  cross  sections 
every  where  similar,  the    cube  of  the  diameter  must  be 
as  the  rectangle  of  the  segments  AG  xGB. 

The  joist  which  is  loaded  at  some  particular  point  will 
be  of  equal  strength  throughout,  when  the  strength  of 
each  transverse  section  between  the  load  and  either  end 
is  as  the  distance  from  that  end.  It  is  needless  here  to  re- 
peat the  forms,  being  merely  extensions  of  the  Figures 
9,  10,  11,  to  the  opposite  side,  at  the  point  of  support, 
which  here  becomes  the  point  loaded. 

The  strain  upon  a  beam  may  be  merely  that  arising 
from  its  ow  n  weight.  The  detcrmuiation  of  the  proper 
form  for  such  a  case  is  not  quite  so  simple  as  the  others, 
for  the  very  form  w  hich  is  sought  must  be  known  ere  wc 
can  discover  the  weight  to  be  resisted. 

To  consider  this  subject  in  a  familiar  way,  it  is  evident 
that  the  increase  of  breadth  merely  gives  no  additional 
strength,  since  the  load  to  be  resisted  increases  along 
with  it.  The  increase  of  length  diminishes  the  strength, 
first,  by  increasing  the  load  ;  secondly,  by  increasing  also 
the  leverage  with  which  it  acts. 

The  increase  of  the  depth,  though  it  brings  a  propor- 
tionally greater  load,  yet,  since  the  strength  also  increases 
as  tlic  square  of  the  depth,  the  resistance  to  fracture  in- 
creases with  the  depth  ;  ajid  we  may  on  the  whole  infer, 
that  the  power  of  a  beam  to  carry  its  own  weight,  is 
directly  as  its  depth,  and  inversely  as  the  square  of  the 
length.  We  must  therefore  make  these  two  dimensions 
proportional;  that  is,  the  depth  CU,  Plate  CXII.  Fig. 
10,  the  breadth  being  given,  must  be  proportional  to  the 
scpiare  of  the  distance  BC,  or  the  side  BUF  must  be  the 
ctirve  of  a  common  parabola. 

The  reader  acquainted  with  the  art  of  analysis  may 
wish  to  sec  this  problem  resolved  in  another  way.  Let 
the  distance  BC=r,  and  CD=i/,  CDrfc  an  indefinite 
small  increment  of  the  magnitude,  it  is  equal  to  yx. 
Its  momentum  round  the  fu'crum  B  is  xyx.  Suppose 
now  that  y  is  as  jr",  or  as  s(  me  Dower  of  x,  then   the 


of  which  the  fluent  or  whole  momentum  is  -.      The 

;n-f  2 

distance    of   the   centre  of  gravity  of  BCD    from    the 

point  B,  will  be   found  by  dividing  this  by  the   weight, 


rin+l 


the  residt  is 


Hi-}-  I 

same  point  from  c  is  x  • 


by  the  weight,  or 


xmH 


m-\-Z 
m+2    ""//i-f  2" 


and  the  distance  of  the 


Multiply  this 


contents,  or  weight  of  BCD  is 


7/1 -t-1 


also  xi/x=i-"'+>x. 


,  and  we  have  the  strain,  or  C  D  = 
m-\- 1 

:^ — :-.     This  strain  must  be  as  the  square  of 

the  depth,  toe  breadth  being  given,  or  cs  y',  or  as  x"", 
therefore  ni-f-2=2/H,  and  7/1 =2,  or  the  depth  is  as  the 
square  of  the  distance  from  the  extremity,  as  before. 

It  is  evident,  that  a  projecting  beam  becomes  less  able 
to  bear  its  weiglit  as  its  length  is  increased.  An  eidarge- 
ment  of  the  depth  gives  us  strength  only  proportioned  to 
that  enlargement,  while  a  proportional  enlargement  of 
the  length  gives  a  strain  which  is  as  the  square.  By  en- 
larging any  structure,  therefore,  we  weaken  it.  By 
diminishing  it  propoitionally,  we  strengthen  it.  This 
increase  of  i-elativc  strength  allows  a  reduction  of  weight 
and  stuff,  by  which  means  we  have  a  diminution  of  ex- 
pence,  and  an  increase  of  mobility.  Hence,  a  structure 
may  appear  very  strong  in  the  model,  which  will  not 
hang  together  in  the  great ;  and  there  seems  to  be  a  limit 
set  by  nature  to  the  increase  of  structures  composed  of 
given  materials.  The  cohesion  of  the  tree  is  greater 
than  that  of  the  shrub,  which  again  is  greater  than  that 
of  the  herb.  The  sapling  gets  firmer  as  it  increases  to 
the  oak,  which,  were  it  to  grow  50  times  bigger  than  it 
is,  could  not  stand,  though,  with  the  lightness  of  fir,  it 
shoidd  have  the  toughness  of  iron.  Were  a  man  twice 
as  long  as  he  is,  he  would  break  his  bones  by  falling 
along. 

We  have  hitherto  considered  the  strain  as  acting  per- 
pendicularly to  the  beam  :  This  is  the  simplest  case,  and 
one  of  most  frequent  occurrence  ;  but  it  often  happens 
that  the  load  acts  obliquely  to  the  beam.  The  slanting 
rafter,  for  example,  is  obli'iucly  strained  by  the  weight, 
of  the  roof,  since  gravity  acts  in  vertical  lines. 

It  is  not  difficult  to  compute  the  effect  of  this  modifi- 
cation, as  far  as  to  find  the  equivalent  perpendicular 
pressure.  Let  the  load  W,  Plate  CXII.  Fig.  2.  act  in 
the  line  CX,  and  be  represented  by  it. 

Then,  according  to  the  usual  theory  of  the  reduction 
of  pressures,  its  eficct  will  be  equivalent  10  two  others, 
viz.  CT  directly  across  the  beam,  and  CV  in  the  direc- 
tion of  the  beam  ;  CX  is  to  CT  as  radius  to  the  cosine  of 
TC,  wherefore  the  cross  strain  is  diminished  in  the  ratio 
of  the  cosine  of  the  angle  of  obliquity  from  the  perpen- 
dicular. This  is  all  that  is  usually  given  by  authors  on 
this  modification  of  strains ;  and  they  thence  infer,  that 
an  oblique  beam  OP  will  bear  as  great  a  load,  Plate 
CXIII.  Fig.  1.  as  the  horizontal  beam  MN,  of  which 
the  vertical  section  is  the  .same. 

But  this  is  a  very  imperfect  view  of  the  subject.  We 
might  as  well  infer,  that  a  beam  perfectly  upright  need 
have  no  thickness,  which  would  be  absurd.  There  is 
one  part  of  the  strain  kept  out  of  view.  The  beam  is 
loaded  lengthwise,  by  being  pressed  or  drawn  longitudi- 
nally by  the  force  CV.  We  must  provide  for  this  force, 
in  addition  to  the  strength  required  against  the  cross 
strain.  And,  independent  of  the  strength  which  this  load 
requires,  the  resistance  to  the  cross  strain  itself  is  great- 
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ly  modified  by  it.  The  quantity  of  the  beam  in  Plate 
CXII.  Pig.  4,  which  is  under  compression,  will  be  in- 
creased ;  when  XCV  is  an  acute  angle,  the  neutral 
point  D  will  therefore  be  nearer  the  upper  side,  and  the 
quantity  of  fibres  under  dilatation  will  be  diminished. 
The  reverse  will  be  the  case  when  the  oblique  force  acts 
in  any  direction  beyond  the  perpendicular  CW,  so  that 
vex  becomes  an  obtuse  angle.  The  dilated  part  will 
then  increase,  and  the  part  under  compression  will  di- 
minish. We  know  too  little  of  the  corpuscular  forces, 
to  say  exactly  what  may  be  the  effect  of  this  ;  but  it  is 
clear,  that  it  may  tend  inaterially  to  weaken  the  beam. 
The  compression  or  extension  may  be  so  very  great,  that 
a  very  small  cross  strain  may  suffice  to  complete  the 
rupture  ;  yet  tliis  is  a  case  which  is  sometimes  unavoid- 
able. The  most  enormous  strains  to  which  framings  of 
carpentry  are  subjected  are  of  this  kind  ;  and  the  skill 
of  the  engineer  is  particularly  shown  in  reducing  every 
load  to  a  direct  pressure  or  pull  in  the  length  of  the 
beam,  and  to  avoid  every  thing  which  may  tend  in  the 
smallest  degree  to  disturb  this  arrangement.  By  the 
settling  and  sagging  of  the  work,  pieces  come  often  to 
exert  very  various  and  yet  very  considerable  strains, 
which  were  originally  supposed  and  intended  to  be  inac- 
tive. 

When  the  oblique  load  upon  a  beam  is  such,  that  it 
increases  with  tlie  increase  of  length,  as  the  roof  over  a 
rafter  or  the  like,  we  have  another  reason  for  giving  the 
beam  a  greater  scantling.  If  MN  and  OP,  Plate  CXIII, 
Fig.  1,  be  loaded  equally  per  foot  in  length,  OP  carries 
more  in  the  ratio  of  PD  to  DN.  To  be  equally  strained, 
therefore,  DP  must  be  made  broader,  or  placed  nearer 
its  neighbours,  in  the  ratio  of  DP  to  DN  ;  or  its  depth 
increased,  in  the  ratio  of  the  square  root  of  DN  to  the 
square  root  of  DP.  In  the  case  of  a  rafter,  it  is  to  be 
observed,  that  the  weight  increases  as  we  pass  down- 
wards ;  and  hence  they  must  be  thickened  below.  In  a 
kingpost,  on  the  other  hand,  the  weight  of  the  post  itself 
is  a  load  which  increases  towards  the  top  ;  and  we  place 
the  thick  part  of  that  post  (as  it  is  improperly  called)  to 
the  upper  end. 

We  may  now  return  again  to  the  case  of  a  beam  com- 
pressed lengthwise,  which  is  liable  to  be  so  much  modi- 
fied by  the  resistance  to  bending. 

It  is  needless  to  inquire  how  a  pressure  actuig  on  a 
.straight  beam  or  post  in  the  direction  of  its  length  can 
bend  it.  It  is  evident,  that  the  case  arises  from  the  unc- 
(|ual  compressibility  of  the  sides.  One  side  of  the  beam 
must  be  supposed  to  act  as  a  fulcrum,  to  enable  the  in- 
cumbent weight  to  compress  the  otlier  side.  But  this 
state  of  the  case  soon  ceases.  As  tlie  compression  goes 
on,  the  fulcrum  or  centre  of  support  shifts  gradually  to- 
wards the  concave  side  ;  and  when  the  post  is  so  far 
bent,  that  the  line  of  direction  of  the  load  passes  with- 
(AJt  it,  the  concave  parts  must  be  in  a  state  of  compres- 
sion, and  if  the  post  supports  the  load,  the  convex  parts 
must  be  in  a  state  of  extension.  This  situation  of  things 
bears  an  intimate  resemblance  to  the  action  of  a  cross 
strain  on  one  end  of  a  beam,  of  which  tlic  other  end  is  built 
into  a  wall ;  we  may  s.-\y,  it  is  exactly  the  same  with  the 
condition  of  such  a  beam,  when  pulled  in  tlic  same  di- 
rection as  th.it  in  which  the  load  acts. 

Let  ACB,  in  Plate  CXIII,  Fig.  2,  represent  the  posi- 
tion of  the  neutral  fibre  ;  llu  ii  drawing  the  perpendicidar 
DC,  we  may  say,  that  the  strain  on  the  section  t  /is  the 
same  as  if  the  weight  A  were  applied  at  the  end  D  of  the 
lever  DC  c,  of  which  e  is  the  fulcrum,  and  balanced  by 


the  resistance  to  compression  in  the  part  C/and  to  di- 
latation in  the  part  C  e  ;  or  as  these  t\vo  resistances 
must  be  equal,  we  may  conceive  it  balanced  by  twice 
the  resistance  to  dilatation  in  the  part  C  e,  in  addition  to 
its  own  weight. 

If,  therefore,  we  knew  exactly  where  the  neutral  point 
C  was  situated,  we  would  thereby  be  enabled  at  once  to 
determine  the  strain  on  a  post  or  strut,  which  was  bent 
to  a  given  degree.  But,  unfortunately,  theory  seems 
here  to  fail  us.  The  proportion  between  the  extension 
and  compression  produced  by  equal  forces  can  only  be 
learned  by  experiment. 

We  may,  however,  draw  some  useful  general  infer- 
ences. 

I.  It  is  evident,  that  the  greatest  strain  will  be  at  the 
place  where  the  post  is  most  bent  from  the  straight 
line.  For  the  arm  of  the  lever  DC  will  then  be  the 
greatest,  and  it  is  not  likely  that  the  arm  C  e  will  be  any 
where  less. 

II.  The  strain  appears  to  be  nearly  proportional  to  the 
distance  of  the  section  from  the  line  AB. — But  we  cannot 
say  so  with  certainty,  as  there  may  possibly  be  the  same 
change  in  the  arm  beyond  the  neutral  line,  as  in  the  part 
CD,  by  a  shift  in  the  virtual  fulcrum.  Euler,  therefore, 
the  only  author  of  reputation  who  has  treated  of  this  sub- 
ject, and  after  him  Emerson  upon  Euler's  principles, 
have  fallen  into  considerable  errors,  when  they  say  the 
strain  is  proportional  to  the  ordinate  CD,  or  rather/D, 
as  they  have  it.  In  the  first  and  second  hypotheses  above 
mentioned  for  the  cross  strain,  this  would  be  uideed  true  , 
but  we  have  already  shown  the  falsity  of  these  hypothe- 
ses, and  the  necessity  of  attending  to  the  compression. 
If  that  be  necessary  in  treating  of  the  strain  directly 
across,  it  is  still  more  indispcnsible  here,  where  the 
very  essence  of  the  strain  consists  in  its  compressing 
the  timber. 

In  the  great  and  most  dangerous  loads,  as  the  trussed 
centres  for  heavy  vaultings,  or  the  like,  the  compressed 
part  occupies  the  greater  part  of  the  section,  which,  by 
removing  the  neutral  point  very  near  to  the  convex  side, 
not  only  increases  the  strain,  by  extending  the  arm  DC, 
but  diminishes  the  power  of  resistance,  by  leaving  fewer 
fibres  for  distension ;  and  these  few  acting  by  a  shorter 
arm  of  the  lever  than  before.  Upon  this  principle,  we 
may  again  account  for  the  facility  with  which  a  very  trifling 
cross  strain  is  enabled  to  break  a  beam  which  is  under  very 
great  compression. 

III.  At  the  p(jint  B,  where  the  crooked  beam  is  inter- 
sected by  the  line  of  direction  of  the  load,  tliere  is,  pro- 
perly speaking,  no  cross  strain  ;  it  does  not  follow,  how- 
ever, that  there  is  no  strain  at  all,  as  Euler  has  hastily 
supposed.  The  truth  is,  the  strain  is  of  the  simple  late- 
ral kind,  and  the  upper  part  AB  lends  to  part  from  the 
lower,  by  sliding  along  the  section  OP.  The  strain  is 
the  simple  load  A,  laid  on  at  the  point  O,  and  the 
strength  resisting  it  is  as  the  depth  or  area  of  the 
section  OP,  as  mentioned  in  the  section  on  lateral  re- 
sistance. 

We  would  have  proceeded  to  compare  the  theoretical 
investigation  just  given  with  the  results  of  experiment ; 
but,  as  we  have  already  stated,  there  are  fcwof  tliat  kind 
recorded,  which  can  be  turned  to  any  good  purpose. 
The  coiiipressihility  and  dilatability  of  the  timber  has 
been  seldom  thought  of,  at  least  so  far  as  to  subject  it  to 
experiment.  We  can  therefore  infer  little  from  the  nu- 
merous experiments  on  the  transverse  strength.  The 
various  series  of  experiments  by  Belidor,  Duhamel,  Buf- 
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iijii,  btc.  sccifi  in  general  to  confirm  the  tiulli  of  the 
strcnjjth  beirij^  in  proportion  to  the  breiidth  and  s(|uure 
of  the  dei)lh,  directly  und  inversely  as  the  lenj^lli.  Tlujse, 
indeed,  of  lUifl'oii,  by  f;ir  the  most  valuable  that  are  on 
record,  and  whi<  h,  by  bein^  made  on  larj^f-  scantlings, 
iverc  free  from  the  irrcfjularities  unavoidable  in  small 
specimens,  \vo\ild  show  that  the  strenj^th  diminishes  in  a 
ratio  greater  than  the  inverse  proportion  of  the  length  ; 
and  reasons  might  perhaps  be  given  why  it  should  be  so. 
llut  we  have  alrcatiy  occupied  too  much  lime  on  this  sub- 
ject ;  and  perhaps  it  w  ill  be  better  to  give  the  practical 
carpenter  a  simple  arithmetical  rule  derived  from  these 
experiments,  the  result  of  which  very  nearly  coincides 
with  them,  for  finding  ttie  weight  which  will  break  a  bar 
of  any  scantling. 

Divide  the  number  65  I  by  the  length  in  feet,  subtract 
10  from  the  (|uotienl,  multiply  the  remainder  by  the 
breadth  into  the  square  of  the  de|)th,  both  expressed  in 
inches.  The  result  is  the  grcatesiload  in  pounds.  This 
rule  applies  only  to  scantlings  of  oak. 

Examfile,  Refpiired  the  weight  necessary  to  break  an 
oak  beam  of  8  inches  square,  and  18  feet  long,  betwxcn 
the  supports. 

111— 10=26.16  and  26.16x8x8x8  =  13384. 
18 

The  experiments  of  Buffon  give  1 3200. 

Ex.  2.  Required  the  weight  for  a  4  inch  bar  of  7 
feet  long. 

r)65l(93 
10 

83x64=5312.  Buffon's  experiment  gives  5312. 

Observe,  that  this  weight  is  that  which  will  break  the 
beam  in  a  few  minutes.  One  half  of  this  load  may  be 
safely  laid  on  the  beam,  but  will  give  it  a  set  which  it 
does  not  recover.  One  third  may  be  laid  on  it  for  any 
length  of  time  without  injury. 

It  is  to  be  regretted,  that  we  have  no  series  of  experi- 
ments on  the  other  kinds  of  timber.  Fir  is  said  by  Duflbn 
to  be  -^^  of  the  strength  of  oak  ;  Emerson  makes  it  ^  ; 
I'arent  \^.  We  shall  adopt  the  proportion  ^ds  as  a  sort 
of  mean. 

Required  the  load  which  will  break  a  beam  of  fir  of  14 
feet  long  and  3  inches  broad,  by  5  deep. 

14)651(46.5 
10 

36.5X5X5X3=2737^  weight  to  break  an  oak 
2  beam. 


3)5475 
-f  of  this,  or    1825    lbs. 


to  break  the    fir 
beam. 


Required  the  load  which  may  be  borne  by  the  same 
"beam  with  safety  at  4  feet  from  one  end. 

4  X  10  :  7  X  7  ::  40  :  49  :  :  1825  :  2235  lbs.  will 
break  the  beam  there.  One  third  of  this,  or  745  lbs. 
may  be  borne  with  safety. 

According  to  Emerson's  experiments,  a  rod  of  good 
oak,  one  inch  square  and  one  yard  long,  supported  at 
both  ends,  will  bear  in  the  middle  a  load  of  330  lbs. 
avoirdupois  ;  but  this  only  for  a  short  time,  and  it  breaks 
with  more.  The  rule  above  mentioned  would  only  gi\e 
207  lbs.;  and,  as  Emerson  says,  that  i  or  -L  of  this  load 
only  may  be  depended  on,  we  think,  on  the  whole,  the 
rule  above  given  from  Buflbn  may  be  safely  trusted  to 
in  practice.  Emerson  also  states  tlie  relative  strength 
of  other  timber  as  follows  ; 


Oak,  ])lunib-trce,  yew. 

1 1 

Ash,  elm,             .          .                             .          . 

«i 

Thorn,  walnut,                                  .          . 

n 

Apple,  elder,  red  fir,  cherry,  and  plane, 

7 

Ueech,  cbei-ry,  hazic,            ... 

6| 

Alder,  asp,  birch,  white  fir,  willow. 

r/ 

He  adds  to  these — 

Iron,             ... 

1',- 

Brass, 

,  . 

Bone, 

Lead,           .         •          . 

^'i 

Fine  freestone. 

1 

V.  Of  the  ReaUtance  to  Twisting. 

This  is  the  strain  that  is  of  most  importance  in  the 
axles  of  mills  or  other  machinery,  in  screws  of  all  kinds, 
and  in  the  rudders  of  ships  ;  it  frequently  also  occurs  in 
masts.  If  we  suppose  the  twist  to  be  confined  to  one 
plane  of  section  passing  directly  across  the  axle,  as  to  the 
joints  between  the  two  parts  of  a  fiute,  we  must  suppose 
the  resistance  to  arise  from  the  force  of  cohesion  in  the 
particles,  and  to  have  some  relation  to  their  number.  It 
is  clear  that  the  particles  on  the  outside  of  the  axle  will 
be  more  strained  than  those  nearer  the  centre.  As  here- 
tofore, we  may  suppose  them  exerting  proportionably 
greater  forces.  The  section  will  give  way  wlien  the  ex- 
terior particles  begin  to  give  way ;  for  a  particle  nearer 
the  centre,  though  strained  to  the  same  degree,  acts  by 
a  shorter  leverage.  When  the  section  begins  to  give 
way,  therefore,  we  may  suppose  each  particle  to  be  ex- 
erting a  force  proportional  to  the  distance  from  the  cen- 
tre. The  number  of  particles  in  any  ring  or  circle,  is  as 
the  distance  of  that  circle  from  the  centre.  Wherefore 
the  eflect  of  each  ring  will  be  as  the  square  of  its  radius. 
But  the  number  of  rings  is  also  as  the  radius  of  the 
axle.  Wherefore  wc  find  a  very  simple  rule  for  the 
strength  of  axles,  viz.  It  is  proportional  to  the  cube 
of  the  diameter. 

We  may  draw  several  useful  conclusions  from  this 
principle,  even  before  we  endeavour  to  determine  the 
amount  of  the  resistance  to  twisting,  by  drawing  it  from 
the  direct  cohesion. 

It  is  plain  that  the  interior  parts  of  the  axle  are  not 
acting  so  powerfully  as  those  towards  the  outside.  Sup- 
pose we  bore  out  the  heart  of  the  axle  as  far  as  half  the 
diameter,  the  strength  of  the  remainder  will  be  as  the 
difference  of  the  cubes  of  1  and  2,  that  is,  it  will  be  |  of 
the  entire  piece,  but  the  stuff  is  diminished  one  fourth- 
A  saving  is  therefore  practicable  in  this  way,  since  a 
hollow  axle  may  be  formed,  wiiich,  with  the  same  degree 
of  strength,  would  contain  much  less  stuff  than  a  solid 
one.  The  hollow  axle  is  also  sliffer  than  the  other,  as  we 
have  shov.n  when  treating  of  cross  strains,  and  it  affords 
a  much  better  fixture  for  the  flanges  and  arms.  It  is 
with  good  reason,  therefore,  that  this  improvement  has 
been  of  late  introduced  in  the  formation  of  axles  and 
large  masts. 

The  whole  cohesion  of  the  exterior  circle  of  particles 
being  supposed  exerted,  the  force  of  any  interior  circle 
will  be  less  than  that  in  the  proportion  of  the  squares 
of  ttieir  diameters  or  radii.  The  effect  of  the  whole, 
therefore,  will  just  be  -fds  of  the  lateral  cohesion  of  the 
section,  or  one-third  the  force  rcquii-cd  to  cut  the 
piece  across,  bv  means  of  a  square  ed.;^ed  tool.  The 
force  required  for  this,  as  we  have  already  mentioned, 
appears  from  experiment  to  be  considerably  greater  ihau 
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that  which  ■would  pull  the   parts  of  the   beam  directly 
asunder. 

To  determine  the  efl'ect  of  this,  in  resisting  an  external 
force  which  tends  to  break  the  axle,  let  y  represent  the 
lateral  cohesion  of  any  particle,  r  the  radius  of  the  arch,  x 
the  distance  of  any  circle  from  the  centre  ;  then  oc  is  the 
fluxionary  increment  of  the  radius,  or  breadth  of  an  inde- 
finitely small  concentric  ring,  we  have  the  force  of  any 
particle  as  its  extension,  or  as  the  distance  x  from  the 

fx 
centre.     That  \s,r  ix  :  :f:  •<— ,  and  the  cohesion  of  the 

part  X  is" ;  taking  v  as  the  number  3.1416,  we  have 

r 

9r  f  x^  X 
the  cohesion  of  a  ring  =  ~ ;  its  energy  is  found  by 

multiplying  this  by  the  length  of  lever  or  distance  x,  and 


is  therefore  =: 


K  f  x- 


—  ;   the   fluent   of  this   is  \ 


^/^ 


which,  when  a;  =  r,  gives  for  the  m  hole  energy  of  the 
axle  J-  ■'^fr^.  Now  tt  r'  is  the  area,  and  nfr-  is  the  la- 
teral cohesion  of  the  section  ;  wherefore  the  energy  will 
be  found  by  supposing  the  whole  lateral  cohesion  exert- 
ed at  J  of  the  radius  from  the  centre. 

Example.  Required  the  weight  which  would  wrench 
off  an  axle  of  fir  1  foot  in  diameter,  acting  on  it  by  a  lever 
or  wheel  at  the  distance  of  3  feet  from  the  centre. 

Take  the  absolute  cohesion  of  fir  8000  lbs.  per  square 
inch. 

8000  X 144  X  -7854  =  904881,  the  cohesion  of  the  sec- 
tion; 
36  inc.  :  1  i  :  :  904781  :  37700  lbs.  weight  required. 

Though  the  length  of  the  axle  has  not  been  alluded 
to  in  these  deductions,  it  is  probable  that  a  considerable 
degree  of  importance  should  be  attached  to  it.  In  fibrous 
matter,  such  as  timber,  the  fibres  will  be  twisted  up  like 
a  skain,  and  made  to  close  upon  each  other.  The  dia- 
meter of  the  axle  will  be  somewhat  diminished,  and  with 
that  the  energy  of  each  fibre.  TIic  twisting  produces 
also  a  species  of  cross  strain  upon  them,  while  they  are 
violently  drawn  in  length ;  so  that  on  the  whole,  the 
length  of  the  axle  seems  to  have  somewhat  of  the  action 
of  a  lever  in  facilitating  the  disruption.  It  is  not  easy 
to  subject  this  to  calculation;  but  it  is  obvious  that  the 
result  for  a  simple  twist  will  be  thereby  considerably  re- 
duced. 

The  various  forms  into  wliich  timber  may  be  bent  arc 
innumerable,  and  to  discuss  completely  the  strains  to 
which  even  the  most  simple  and  common  may  be  sub- 
jected, would  l)c  occupation  for  volumes ;  nevertheless 
we  cannot  entirely  omit  them.  We  have  already,  in 
examining  the  effects  of  bending,  when  treating  of  cross 
strains,  stated  some  of  the  most  important  conclusions. 
We  shall  now,  therefore,  be' very  brief.  Let  ACB,  Plate 
CXIII.  Kig.  2,  be  the  piece  of  crooked  timber,  loaded 
at  A  to  the  utmost.  Join  AB,  draw  the  peipendicular 
'•  ^f^-  I-ct  ACB  represent  the  neutral  fibre.  It  is 
evident  that  the  first  change  likely  to  take  ]ilacc,  is  the 
slipping  of  the  fibres  on  each  other;  for  as  the  beam 
bends  under  the  load,  the  concave  parts  will  be  some- 
what protrndcd  beyond  the  convex  :  the  parts  Af  B  are 
stretched.  And  we  might  consider  the  whole  as  a  fram- 
ing, in  which  A/,/B,/c  are  struts,  and  A  e,  e  B  are  tics. 
But  this  would  necessarily  lead  us  to  anticijiate  oilier 
matter  ;  we  shall  therefore  consider  the  weight  A  as  ap- 


plied to  the  virtual  lever  DC  e,  of  which  the  fulcrum 
will  be  C.  The  weight  of  A  applied  to  D  will  be  ba- 
lanced by  the  resistance  to  extension  in  e  C,  an  equal 
resistance  to  compression  in  Cy,  added  to  the  weight 
of  A,  also  compressing  /C  ;  since  the  force  inyc  will 
l>e  equal  to  the  sum  of  the  other  two  in  the  opposite  di- 
rection. 

Now  the  weight  of  A  is  constant.  The  extension  in 
e  C,  and  equal  compression  in  Cy,  will  therefore  in- 
crease with,  and  be  proportional  to,  the  distance  CD. 
Its  amount  would  be  known  as  aforesaid,  did  we  know 
the  position  of  the  neutral  line.  The  part  C  has  a  ten- 
dency to  fly  out  from  AB,  which  is  resisted  by  the  ex- 
tension AD  ;  so  this  tendency  of  C  to  fly  out  is  mea- 
sured by  the  cosine  DC,  which  shows  also  the  strength 
of  the  bridle  that  should  prevent  it.  Hence  we  may 
observe,  that  cross  bridles  made  to  preserve  straight 
posts  from  yielding,  may  be  vastly  smaller  than  those  fir 
beams  which  have  already  taken  a  set,  or  were  original- 
ly crooked. 

If  the  piece  ACB  were  under  distension,  the  reason- 
ing and  magnitude  of  the  parts  would  be  the  same,  the 
mode  of  action  of  the  concave  and  convex  sides  only 
changing.  And  in  like  manner,  by  attending  to  the  vir- 
tual leverage,  it  will  not  be  difficult  to  form  a  conception 
of  the  mode  of  action  in  every  oblique  strain.  When  the 
beam  ACB  is  distended,  the  parts  C  e  and  Cy  will  tend 
to  pai-t  from  each  other,  and  hooping  the  beam  there 
may  have  a  good  effect.  The  same  thing  is  likely  to 
occur  in  various  other  instances. 

When  the  piece  is  exposed  to  a  cross  strain,  acting  in 
CD,  and  the  ends  A,  B  have  abutment,  each  part  is  un- 
dergoing a  longitudinal  strain,  the  amount  of  which,  in 
proportion  to  the  force  applied,  is  greater,  as  AD  to  DC 
nearly,  and  may  readily  be  discovered  by  the  resolution 
of  forces.  When  the  parts  A  and  B  have  no  abutment, 
then  the  parts  ByA  must  resist  by  being  extended,  and 
the  case  returns  to  one  in  which  the  parts  AB  are  dis- 
tended. It  is  evident  that  the  power  of  the  cross  strain 
will  be  greater  the  nearer  ACB  is  to  the  straight  line. 
In  such  a  case  again,  hoopuig  the  part  cymust  be  use- 
ful; and  the  carpeiiter  of  the  bridge  of  Sciiaffhausen  has 
very  properly  introduced  it.  And  upon  similar  principles, 
we  should  doubt  the  propriety  of  such  erections  as  the 
Coallirookdaie  biiilgc  and  otiicrs,  where  several  parallel 
and  curved  bars  are  exposed  to  strauis  of  this  kind,  with- 
out proper  pains  being  taken  to  secure  the  connection 
between  them. 

Of  Joints. 

Having  now  considered  in  general  the  various  kinds 
of  strains  which  occur  in  the  works  of  the  carpenter,  and 
having  endeavoured,  as  far  as  was  in  our  power,  to  shew 
how  the  strength  of  the  timber  is  made  to  resist  them, 
and  how  this  resistance  can  be  brought  under  calculation, 
we  proceed  to  examine  upon  similar  principles,  the 
modes  of  connection  by  which  these  strains  are  propa- 
gated througli  the  different  parts  of  a  framing.  Upon 
this  pprt  of  our  subject  we  shall  be  the  more  brief,  as  it 
is  handled  in  more  detail  in  the  practical  part  of  this  ar- 
ticle, by  a  gentleman  of  well  known  ability.  Another 
op|)ortunity  will  occur  for  treating  of  the  more  compli- 
cated framings,  as  trusses,  roofs,  centres,  bridges,  ship 
frames,  ixc.  where  we  can  consider  this  subject  upon 
principles  that  are  common  both  to  carpentry  and  iron 
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work.  In  the  latlcr,  wc  can  form  frames  composL-d  of 
one  single  pic-cc,  iind  wc  can,  in  like  manner,  accommo- 
date the  thickness  and  l)rcadth  of  the  parts,  or  their 
lenj^th,  to  the  slrent^lh  we  require,  or  the  uses  they  are 
applied  to,  willioiit  any  weaker  connectinj^  parts.  15ul 
in  the  former,  we  must  acconmiodate  our  framin^^s  to  tlie 
size  of  our  materials;  and  when  tiicse  arc  too  small,  we 
must  endeavour  to  join  or  pii^ce  them,  till  the  recpiisite 
magnitude  or  strength  be  attained.  The  best  method  of 
constructing  these  joinings,  is  one  of  the  most  delicate 
jjarts  of  the  art  of  carpentry. 

The  diflerent  forms  are  very  numerous.  Each  of 
them  has  its  advantages  in  particular  rases.  The  lead- 
ing principle  with  the  carpenter  and  joiner  should  be,  to 
make  every  joint,  even  those  iTitended  only  to  please  the 
eye,  as  strong  as  the  case  will  admit.  lie  w  ill  attend  to 
the  changes  that  may  take  place  in  his  work,  by  swell- 
ing, or  shrinking  ;  for  as  this  is  a  force  altogether  insu- 
perable, unless  the  change  in  the  whole  assemblage  be 
made  to  act  in  the  same  direction,  he  cannot  prevent  the 
smaller  parts  from  crushing  or  tearing  away. 

When  the  thickness  or  depth  of  a  beam  is  to  be  in- 
creased, other  pieces  are  applied  over  or  under  it.  If 
the  strength  of  the  beam  is  to  be  combined  wilii  plialii- 
lity,  these  pieces  arc  not  fixed  to  the  beam,  but  bend  and 
yield  gradually  like  tlic  plates  of  a  coach-spring,  Plate 
<.'\II1.  l'"ig.  3.  Where  the  assemblage  is  intended  to 
Vict  like  an  entire  log,  the  parts  must  be  attached  to- 
gether. Iron  or  wooden  bolts  may  be  driven  through 
them,  or  they  may  be  (towelled  within,  by  letting  pieces 
of  tough  wood  into  the  solid  on  each  side  of  the  joint, 
Fig.  4,  5.  The  pieces  may  be  fitted  into  the  face  of  the 
joint  like  tenons,  or  driven  across  it  like  keys  or  wedges. 
They  may  be  also  attached  by  cookings  or  tabling,  i''ig. 
6,  7,  Sec.  which  is  uniting  two  or  more  pieces  together 
jn  the  middle  by  small  tabular  parts  formed  from  the 
solid  of  one,  and  sunk  into  corresponding  cavities  hi  the 
Dlher :  the  butts  or  ends  of  these  prevent  the  pieces 
drawing  asunder  lengthwise. 

When  the  butting  surfaces  brought  into  action  are 
equal,  dowrlling  (Plate  CXIII.  Fig.  5.)  is  certainly  prc- 
ierablc  to  coaking  or  tabling,  for  this  obvious  reason, 
that  the  depths  of  the  two  beams  are  preserved  entire  ; 
and  we  know  that  the  thicker  beam  will  be  stronger,  in 
proportion  to  the  greater  distance  of  the  compressed  or 
dilated  fibres  from  the  neutral  line.  Observe,  however, 
that  the  beam  is  not  stronger  in  proportion  to  the  square 
of  this  greater  depth,  for  the  quantity  of  fibres  left  en- 
tire is  supposed,  in  both  cases,  to  be  the  same.  If  the 
fibres  which  are  cut  across  be  contained  within  that  part 
of  the  beam  that  is  compressed,  and  if  close  work  be 
made,  the  assemblage  will,  indeed,  be  nearly  as  power- 
ful as  a  solid  beam  of  equal  depth,  which  is  a  still  strong- 
er reason  for  preferring  the  method  of  dow  elling  ;  never- 
theless, perhaps,  because  it  appears  more  ingenious, 
many  carpenters  appear  to  prefer  the  other. 

The  intention  of  both  these  methods  of  joining,  is  to 
prevent  the  two  pieces  from  slipping  on  each  other. 
Where  there  is  no  great  risk  of  that,  the  indenting  need 
not  be  very  deep  ;  at  all  events,  when  the  butting  sur- 
faces arc  so  great  as  to  be  able,  without  crippling,  to 
shove  off  the  coak  along  the  plane,  there  can  be  nothing 
gained  by  making  them  deeper.  When  the  one  piece 
is  tabled  into  the  other,  we  have  an  increase  of  hold  and 
consequent  strength,  by  deepening  the  indenting  so  far ; 
hut  we  have  also  a  diminution  of  strength,  by  lessening 
the  scantling  of  the  beam.     There  is  thcr.'fore.  a  maxi- 
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numi  here,  oi'  certain  depth,  to  which  wc  should  cut,  an 
as  to  make  the  strongest  compound  beam  of  two  given 
balks.  Ouhamel  has  made  a  mnnbcr  of  exijerimentS; 
with  a  view  to  determine  this  ])oinl  j  and  it  a|)pears  from 
them,  that  the  depth  should  be  about  one-eighth  of  the 
depth  of  the  two  balks,  or  one  seventh  of  the  compound 
beam. 

Many  artists  use  an  oblique  scarfing,  instead  of  srjuarc 
tabling,  as  Fig.  8.  This  practice  does  not  appear  advi- 
sable ;  the  sharp  corner  is  apt  to  be  crippled.  Dove- 
tailing them,  as  in  Fig.  9.  seems  also  inju<Iicious ;  the 
pieces  are  then  a))t  to  tear  each  other  up.  Ti»c  cx])e- 
riments  of  Duhamcl  appear  clearly  to  favour  the  method 
of  square  tabling,  and  it  has  the  advantage  of  acting  both 
ways.  The  dovetailing  ap|)ears  intended  to  take  a  hold 
of  the  two  pieces,  and  prevent  them  from  parting.  There 
is  a  very  ingenious  method  of  fixing  dowel  pins  and 
tree  nails  in  that  way,  which  may  be  applied  to  other 
joints  in  carpentry.  A  little  split  is  made  in  the  end  of 
the  tree  nail,  and  a  small  wedge  struck  in  it ;  this  wedge 
is  driven  home  when  the  bolt  reaches  the  bottom,  ex- 
pands the  end  of  it,  and  squeezes  it  firmly  against  the 
side  of  the  hole. 

Two  beams  are  often  connected  side  by  side,  with  the 
intention  of  resisting  strains  in  the  direction  of  the  plane 
of  the  joining,  or  rather  w  ith  the  view  of  resisting  a  strain 
in  every  direction,  as  is  the  case  with  the  parts  of  a  mast, 
or  an  axle.  The  feather  and  groove,  used  in  flooring, 
is  of  the  first  kind,  and  it  is  sometimes  employed  in  join- 
ing beams.  The  feather  loosens  by  the  imequal  shrink- 
ing of  the  beams,  and  then  it  may  slide  in  the  groove. 
Besides,  this  form  gives  a  hold  only  in  one  way,  and  is 
therefore  unfit  for  masts  or  axles.  Tabling  the  pieces 
together,  or  keeping  them  throtigh  in  the  plane  of  the 
joint,  would  be  improper  here,  so  much  of  the  exterior 
fibres  as  arc  cut  across  by  the  tabling  are  inifit  for  dis- 
tension, and  therefore  the  compound  beam  will  be  weak- 
ened against  a  strain  in  the  direction  of  the  joining.  The 
one  piece  may  also  slide  on  the  other  in  that  line,  at  least 
so  far  as  to  admit  of  serious  I)endings,  and  the  form 
would  have  no  resistance  against  twisting. 

The  lateral  slide  is  j)rcvented  in  mast-making,  by  divid- 
ing the  joint  along  the  middle  of  its  breadth,  and  placing 
the  projecting  tablings  alternately  on  either  side  (Plate 
CXIII.  Fig.  10.)  Thus  a,  6,  c,  arc  projecting  parts, 
and  d,  e,  /,  arc  depressions,  the  other  piece  being  form- 
ed in  the  same  way,  the  projections  of  the  one  fit  into  the 
depressions  of  the  other,  viz.  a  into  rf,  b  into  e,  and  c  into 
/,  which  prevents  the  beams  from  sliding  on  each  other, 
cither  longitudinally  or  transversely,  and  resists  twisting 
completely. 

Even  this  form  is  not  without  its  defects ;  for,  inde- 
pendent of  the  jagged  appearance  of  the  seam,  which  is 
unsightly,  and  lodges  water,  that  part  of  the  exterior 
side  of  the  beam  which  is  occupied  by  the  tabling,  is  not 
capable  of  resisting  distension  ;  and  this,  in  the  case  of  a 
rotmd  mast  or  yard,  becomes  of  much  consequence,  as 
it  occupies  precisely  the  most  favourable  situation  for 
that  purpose.  The  mast-maker,  therefore,  perhaps 
with  no  other  view  than  to  make  a  fair  joint,  does  not 
carry  his  tabling  to  the  exterior  side,  but  leaves  two  or 
three  inches,  of  what  he  calls  good  wood,  keeping  the 
coaks  at  tliat  distance  from  the  edge  of  the  beam,  Fig. 
11.  This  is  certainly  a  good  practice;  and,  of  itsclfi 
sufiicient  to  prevent  the  lateral  slidinir.  The  cck  is 
thereby  placed  in  that  part  of  the  beam  which  is  near  the 
neutral  line.  It  is  not  subject  to  strains,  for  which  it  is 
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not  calculated,  yet  is  sufficient,  by  its  abutment,  both 
laterally  and  longitudinally,  to  make  a  good  connection 
of  the  pieces. 

Another  method,  called  a  running  coak,  is  in  frequent 
use  in  the  dock-yards.  The  coak  is  continued  the  whole 
length  along  the  middle,  but  the  butts  project  on  each 
side  of  the  middle  line  alternately,  so  as  to  be  one-third 
their  breadth  within  and  without  each  other.  This 
method  has  some  advantages,  as  the  coaks  have  a  hold 
both  by  the  bottom  and  one  side.  Fig.  12. 

There  is  still  another  method  of  forming  the  alternate 
tabling,  which  not  only  gives  a  smooth  seam,  but  is  also 
better  fitted  to  resist  twisting  than  the  running  coak. 
The  tables  have  their  full  depth  in  the  axis  of  the  join- 
ing, but  are  sloped  off  towards  the  outside  like  so  many 
wedges,  and  end  there  in  a  straight  edge.  This  form 
has  the  full  strength  of  its  fibres  at  the  exterior  side 
against  every  strain,  and  the  connection  formed  at  the 
axis  is  sufficiently  firm  to  make  the  parts  act  together. 
Fig.  13. 

All  these  forms  admit  of  hooping  well ;  and  by  mak- 
ing the  interior  part  somewhat  full,  we  may  compress 
the  soft  heart  of  the  tree  so  far  as  to  render  the  as- 
semblage much  stronger  than  an  entire  tree  of  equal 
size. 

Timber  is  also  pieced,  in  order  to  increase  its  length ; 
and  there  are  a  variety  of  methods  of  effecting  this, 
some  of  them  very  ingenious.  The  strongest,  and  at 
the  same  time  the  simplest,  method  of  lengthenhig  a 
beam,  whether  it  be  a  post,  a  tie,  or  a  rafter,  is  to  com- 
pose it  of  several  pieces,  which  are  so  placed  that  they 
may  break  joint,  to  use  the  mason's  phrase.  The  neces- 
sary connection  among  them  can  be  given  in  any  of  the 
ways  v/e  have  just  mentioned.  Fig.  14.  We  are  thus 
enabled  in  ties,  to  make  certain  of  the  cohesion  of  all  the 
pieces  but  one  ;  and  it  is  obvious,  that  the  strength  in- 
creases with  the  number  of  pieces.  Besides,  the  connec- 
tion among  them  becomes  the  more  certain,  in  conse- 
quence of  the  increase  of  the  surfaces  of  attachment. 

Fishing  a  beam  is  something  of  this  kind.  It  consists 
«)f  clapping  a  piece  of  solid  wood  over  a  joint,  and  attach- 
ing it  firmly  to  both  parts,  either  by  bolts  or  tabling. 
(Fig.  15.)  A  strap  is  frequently  placed  over  such  a  joint, 
connecting  the  l;cads  of  neighbouring  bolts.  This  is 
merely  a  Jinh  of  iron. 

An  eminent  writer  has  said,  that  no  tie  of  the  same 
thickness  of  timber  can  be  so  strong  as  two  pieces  laid 
over  each  other  for  a  certahi  length,  and  bolted  toge- 
ther. (I'ig.  16.)  Now  this  is  certainly  wrong,  for  that 
very  assemblage  may  be  made  stronger  by  dowclling 
across  the  joint  with  a  thin  key.  Neither  is  the  form 
of  Fig.  17.  No.  1.  so  strong  as  the  other  mode,  where 
the  pieces  have  a  square  abutment,  and  is  every  way 
stronger  than  No.  2.  But  as  a  tie,  the  case  is  very  dif- 
ferent. 

The  bolts  arc  the  only  means  of  connection,  and  as 
great  dependence  seems  frequently  had  upon  that  sort 
of  fastening,  it  may  be  worth  while  to  examine  it  a  little 
more  closely.  It  is  clear,  that  whenever  we  pass  the 
joint  RU,  we  can  have  only  the  tenacity  of  one  half  of  the 
be.'U)  ASTC.  F'ig.  17.  No.  3.  Now,  how  do  we  take  hold 
of  the  othei'  part  RUDB  ?  It  is  by  means  of  a  bolt,  and 
we  hold  this  by  means  of  the  bit  beyond  it.  This  piece 
is  only  kept  in  its  place  by  the  connecting  matter,  which 
allaf  lies  it  to  the  fibres.  Our  only  hold,  therefore,  is  a 
thin  plate  of  the  connecting  matter  on  each  side  of  the 
bolt,  aiid  parallel  to  it.    Tlic  second  boh.  gives  us  a  hold 


of  more  of  the  connecting  matter,  but  that  still  acts  by 
means  of  the  same  fibres ;  and  the  third  bolt  does  also 
the  same  thing,  which  shews,  by  the  way,  the  impro- 
priety of  placing  all  the  bolts  in  one  line  along  the 
fibres,  as  is  frequently  done.  But  besides  this,  when 
the  part  comes  to  be  stretched,  the  bolts  will  necessarily 
yield  a  little,  and  then  bear  only  on  one  side  of  the  holes  ; 
the  fibres  near  the  junction  may  be  expected  to  yield  ; 
their  number  resisting  an  iron  bolt  is  small,  and  the 
position  of  the  bolt  enables  it  to  act  as  a  lever  in  crip- 
pling them.  Accordingly,  such  bolts  quickly  work 
loose,  and,  in  reciprocating  strains  especially,  the  as- 
semblage is  very  apt  to  give  way  at  once.  Placing  a 
strap  over  the  joint  to  connect  the  various  bolt  heads, 
may  prevent  the  leverage  above  mentioned,  and  will  be 
an  unquestionable  benefit  against  a  transverse  strain. 
But,  even  with  every  precaution,  the  firmness  which  ap- 
pears to  be  produced  by  bolting,  when  carefully  con- 
sidered, is  by  no  means  so  great  as  is  generally  imagined. 
The  key  placed  across  the  joint  of  Figs.  18,  19,  brings 
as  many  fibres  into  action  as  a  bolt,  and  being  so  much 
shaken,  is  not  exposed  to  any  leverage,  and  consequently 
cannot  cripple  the  fibre  in  that  event.  This  key  need 
be  no  thicker  than  just  to  take  hold  of  the  wood,  with- 
out tearing  it  up  ,  the  greater  the  distance  between  these 
mortices,  the  deeper  they  must  be  cut,  since  the  greater 
will  be  the  lateral  adhesion.  As  to  the  breadth  of  the 
key  itself,  this  must  depend  on  its  hardness  ;  and,  in 
order  to  have  it  as  small  as  possible,  it  is  common  to 
make  it  of  some  much  harder  substance  than  the  beam, 
as  of  oak,  or  of  iron.  The  latter  is  said  to  be  apt  to 
cripple  the  fibre  ;  but  perhaps  this  is  more  to  be  ascribed 
to  injudicious  driving,  for  these  keys  are  usually  made 
with  a  small  taper,  and,  in  order  to  obtain  firmness  and 
closeness,  the  workman  is  apt  to  proceed  too  far.  Every 
species  of  connection  in  carpentry  is  liable  to  this  defect, 
and  the  necessity  of  guarding  against  it  must  be  carefully 
and  constantly  impressed  upon  the  workman.  The  joints 
should  be  close,  and  all  motion  prevented,  and  the  pieces 
made  firmly  to  adhere,  that  no  corner  or  single  fibre  may 
be  une(|ually  loaded  ;  hut  any  thing  beyond  that  is  useless 
and  dangei'ous. 

Since,  therefore,  the  apparent  firmness  of  adhesion, 
produced  by  bolts  and  screws,  does  not  communicate 
any  real  additional  strength,  and  that  an  equal  adhesion 
may  be  produced  even  by  a  wooden  connection,  the 
ingenuity  of  the  carpenter  is  left  more  at  liberty ;  and  it 
may  not  be  improper  to  inquire,  whether  stronger  modes 
of  adhesion  arc  not  to  be  found  than  those  either  of  Fig. 
17,  or  18.  It  is  miqueslionable,  that  if  the  two  surfaces 
of  No.  2.  Fig.  17.  were  tabled  together,  the  joint  would 
be  greatly  stronger,  and  this  can  be  done  with  very  little, 
if  any  loss  of  wood  ;  nay,  the  adhering  parts  near  the 
enils  of  the  joint  being  so  near  the  edge,  and  of  course 
so  much  farther  removed  from  the  neutral  fibre,  would 
render  the  assemblage  stronger  against  a  transverse 
strain  than  even  Plate  CXIII.  Fig.  17.  No.  I.  The 
tabling  will  be  more  perfect  by  lengthening  the  johit, 
that  is,  by  making  it  more  obliciue.  But  there  is  a 
limit  to  that,  inde])endent  of  the  waste  of  timber;  for 
when  the  distance  between  the  alternate  projections  is 
so  great,  as  to  tear  the  fibre  ere  the  connecting  matter 
part,  there  can  nothing  be  gained  by  increasing  the  sur- 
face of  attachment.  Fig.  20.  exhibits  another  method 
of  piecing  a  beam,  which  will  enable  it  to  resist  a  con- 
siderable transverse  strain ;  and,  as  a  tic,  it  is  at  least  as 
strong  as  any  such  form  as  Fig.  1 7.    The  lower  picQC 
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is  supposed  to  l)c  oak,  and  by  tightening  the  key  above, 
its  transverse  stifi)(^h  is  );i-cally  increased.  Dulianiel 
Ims  made  n)any  experiments  on  an  asscmblatje  somewhat 
similar  to  this,  and  lias  shown  us,  that  tliis  built  l)eani 
of  three  pieces  may,  in  some  cases,  be  much  stroni^er 
than  an  entire  one.  The  ingenious  carpenter  will  see, 
that  the  principle  is  capable  of  being  applied  in  many 
other  situations.    As  a  tie,  its  chief  value  consists  in  tak- 


ing hold  of  several  plates  of  fibres.  We  may  clap 
another  such  fish  on  the  top,  and  so  double  the  connec- 
tion. IJut  we  have  already  said  cnoufjli  on  this  subject, 
which  would  re(|uire  much  more  room  than  \vc  can 
spare  to  treat  of  it  completely.  Hereafter  we  shall  see, 
that  much  more  powerful  asscmblaf;cs  may  be  formed 
by  framing.     See  the  article  I-'kamikg.     (a.  k.) 


PART  II.  CONSTRUCTIVE  CARPENTRY 


Befohf.  wc  enter  upon  the  consideration  of  this  impor- 
tant subject,  Me  must  first  lay  before  our  readers  a  few 
priliminary  problems  of  a  geometrical  nature,  relating 
to  angles,  tangents,  arcs  of  circles,  elliptic,  parabolic, 
and  hyperbolic  curves,  circular  and  elliptic  polygons, 
concentric  ellipses,  and  other  subjects  which  arc  abso- 
lutely necessary  to  a  proper  understanding  of  the  art  of 
Carpentry.  From  these  preliminary  prol)li'ms,  the 
reader  will  be  naturally  led  to  the  Slereographical  Prin- 
ciples of  Carpentry,  which  are  also  of  indispensible  use 
in  Architecture,  Joinery,  and  Matonry. 

BOOK  I. 

Preliminary  Geometrical  Problemn. 

1.  From  a  given  point  A,  to  draw  a  tangent  to  the  arc 
of  a  circle  BD,  Plate  CXI V.  Fig.  1. 

Join  the  centre  C  and  the  point  A  ;  on  AC  as  a  dia- 
meter, describe  a  semicircle  CBA ;  draw  BA,  which  is 
the  tangent  required. 

'2.  From  a  given  point  A  in  an  arc  ABC,  to  draw  a 
tangent.  Fig.  2.  without  having  recourse  to  the  centre. 

F'rom  the  point  A,  with  any  rf.dius,  describe  the  arc 
DBE,  and  with  the  same  radius  from  B,  describe  an  arc 
at  C  ;  join  AEC  ;  make  BD  equal  to  BE,  and  draw  AD, 
which  is  the  tangent  required. 

3.  To  describe  the  segment  of  a  circle,  having  the 
chord  AB  and  the  versed  sine  CD  given  in  position, 
Fig.  3. 

Produce  DC  to  E,  and  make  the  angle  AED  equal  to 
the  angle  EDA  ;  from  E,  with  the  radius  ED  or  EA, 
describe  an  arc  ADB,  which  completes  the  segment. 

4.  To  describe  a  segment  by  means  of  an  angle,  the 
chord  AB  and  versed  sine  CD  being  given  in  position, 
Fig.  4. 

Fasten  two  rods  DE  and  DF  together  at  D,  so  as  to 
make  the  angle  ADB,  each  rod  not  being  less  than  the 
chord  AB  ;  fasten  the  rod  GH  to  the  other  two,  so  as  to 
keep  the  angle  ADB  invariable  :  Having  put  a  pin  at 
A  and  another  at  B,  bring  the  angle  at  D  to  A  ;  then 
move  the  apparatus  so  tliat  the  rod  DE  may  slide  ujion 
the  pin  A,  and  DF  upon  the  pin  B,  initil  the  point  D  ar- 
rive at  B,  <uid  the  point  or  pencil  at  D  will  then  have 
traced  out  the  arc  ADB.  This  apparatus  is  rather  cum- 
bersome ;  in  order,  therefore,  to  perform  the  operation 
more  conveniently,  let  the  same  data  be  given  Fiv,^.  ,5  ; 
join  BD,  and  diaw  DE  parallel  to  AB;  make  DK  at 
least  equal  to  DB;  form  a  triangle  BED;  put  a  pni  at 
A  and  another  at  D  ;  move  the  triangle  round,  keeping 
the  side  DE  upon  A,  and  the  side  DB  upon  D,  until 
the  point  B  arrive  at  A  ;  and  this  will  describe  one  half  of 
the  segment,  the  other  half  will  of  course  be  desciibcd 


in  the  same  manner.  In  many  situations  it  is  very  in- 
convenient, and  frequently  im|)ossible,  to  find  a  centre. 
These  two  last  methods  arc  well  adapted  for  this  pur- 
pose, particularly  the  last,  as  it  only  requires  half  the 
distance  at  the  ends  of  the  chord  that  the  former  re- 
quires; but  should  there  be  no  distance,  or  a  very  small 
space  at  the  ends,  the  following  method,  by  finding 
points,  will  then  be  most  convenient. 

5.  The  same  things  being  given  to  find  a  number  oi 
points,  in  order  to  trace  the  path  of  the  arc.  Fig.  6. 

Draw  AE  parallel  to  CD,  and  DE  parallel  to  CA  ; 
produce  DE  to  F;  join  AD,  and  draw  .\F  perpendicu- 
lar to  AD:  divide  AC  and  FD  each  into  the  same  num- 
ber of  equal  parts;  from  the  points  of  division  1,  2,  3,  in 
FD,  to  the  points  of  division  1,  2,  3,  in  AC,  draw  I  a  1, 
2  i  2,  3  c  3  ;  also  divide  AE  into  the  same  number  of 
equal  parts;  from  the  points  of  division  1,2,  3,  draw 
1  n  D,  2  4  D,  3  c  D,  and  trace  tiie  curve  A  a  6  c  D,  which 
will  be  the  one  half.  The  other  half  is  found  in  the 
same  manner. 

6.  To  trace  the  curve  of  an  ellipse  through  points,  the 
transverse  AB,  and  the  semiconjugate  axis  CD,  being 
given,  Fig.  7. 

Take  a  slip  of  paper,  the  edge  of  an  ivory  scale,  or  a 
rod  of  any  convenient  length,  and  mark  the  distance  f  c 
equal  to  the  semitransverse  C.\  or  CB,  and  the  distance 
gf  equal  to  the  semiconjugate  CD. 

In  DC  produced,  take  any  points,  and  apply  the  point 
c  of  the  slip  to  the  point  e  ;  cause  the  slip  to  have  an 
angidar  motion,  until  tlie  point  /  fall  upon  the  axis  .\B 
at/;  then  mark  the  pointy-  on  the  plane  of  description, 
and  the  point  g  will  be  in  the  curve  of  an  ellipse  :  in  like 
manner  all  other  points  h,  i  are  to  be  found.  If  AB  and 
CD  were  produced,  and  f  made  to  move  in  AB,  the 
point  g  will  describe  the  curve  BDA,  which  will  be  a 
scmiellipse.  This  last  method  is  the  operation  of  the 
trammel. 

7.  The  same  things  being  given  to  find  the  curve,  by 
another  method  bv  points.  Fig.  8. 

Draw  DE  pars'llel  to  CB,  and  BE  parallel  to  CD; 
divide  BC  and  BE  proportionally  at  5-  and/;  make  CI 
equal  to  CD  ;  draw  \gh  and /A  D,  and  the  point  h  will 
be  in  the  curve.  In  the  same  manner  may  other  points 
m,  n  be  found.  Perhaps  to  find  the  points  m,  h,  n.,  it 
would  be  easier  to  some  to  divide  the  lines  BC  and  BE 
each  into  the  same  number  of  equal  parts. 

6.  The  same  ti.ir.gs  being  still  given  to  describe  the 
representation  with  a  compass,  Fig.  9. 

Take  half  tlic  conjugate  CD,  which  apply  on  the  se- 
mitransversc  from  .A  to  E  ;  divide  EC  into  three  equal 
parts,  and  set  one  towards  A  from  E  to  F  ;  make  CG 
ec|ual  to  CF;  with  the  distance  FG  describe  an  equila- 
teral triangle  FHG  ;  produce  HF  to  I,  and  KG  to  K; 
3E2 
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from   II,  -with  the  distance  HD,  describe   an  arc  IK;  curve  of  a  parabola.  In  the  same  manner  all  othej  pointi 

from  G,  with  the  distance  GK,  describe  an  arc  KB,  and  h,  i  are  to  be  found. 

with  the  radius  IF  describe  an  arc  lA  ;  and  AIDKB  will  10.  To  describe  the  curve  of  a  hyperbola,  having  a 

be  the  curve  of  the  semiellipse  required.  double  ordinate  AB,  and  a  diameter  DE,  given  in  posi- 

9.     To  describe   the  curve  of  a  parabola,  having  the  tion,  Fig.  11. 

double  ordinate  AB,  and  abscissa  CD  given  in  position,  Draw  AF  parallel  to  CD,  and  FD  to  AB ;  divide  AC 

Fig.  10.  and  AF,  the  former  \nf,  and  the  latter  in  ^,  in  the  same 

Draw  AH  parallel  to  CD,  and  HD  to  AC  ;  divide  AC  proportion;  draw/  h  E  and  §•  h  D,  and  the  point  h  will 

and   AH  in  the   same  proportion  at  e  and/;  draw  eg  be  in  the  curve.     In  the  same  manner  all   other  points 

parallel  to  CD,  and  draw/^D,  the  point  g  is  in  the  i,  k  are  to  be  found. 

Demonstration  for  the  ellipse  and  hyfierbola,  Fig.  12,  18. 

Let  AB  be  the  diameter,  CD  the  ordinate,  AC  the  abscissa,  and  K  a  point  in  the  curve. 
Draw  KN  and  ^  M  parallel  to  CD,  cutting  AC  in  N  and  M. 

Then  because  of  the  similar  triangles \  ^xt^'^  aP  ""  ^^.  '  ??;  t^  '  '  ^5  '  ^9 

°  I  ANKjAM^- ...  AN  :  AM,  or  5-  E  :  :  NK  :  M  g,  or  CD 

And  by  constiuction j     .     •     .     .     .     .    ^  E  :  DE,  or  CA  :  :  CG  :  CD 

Therefore  by  multiplication  we  have         BN  x  NA  :  BC  x  CA  :  :  NK^  CD= 

A  well  known  property  of  the  ellipse. 

For  the  parabola,  Fig.  14. 

By  similar  triangles  ANK  and  AM  ^ •     .     .     AN  :  AM  :  :  NKiM^-,  orCD 

By  construction  AM:   AC::CG,orNK:  CD 

By  multiplication        AN  :  AC  :  :  NK^  CD" 

The  property  of  the  parabola. 

1 1 .  Upon  a  given  straight  line  AB,  to  describe  any  re-         15.  In  a  given  oblong  ABCD  to  inscribe  an  elliptic  oc- 
gular  polygon,  Fig.  15.  tagon,  Fig.  19. 

Produce  the   side  AB   to  H,  on  AH,  as  a  diameter.  Draw  the  diagonals  AC  and  BD,  cutting  each  other  at. 

describe  the  semicircle  ACH ;  divide  the  semicircumfe-  E  ;  make  IK  equal  to  IB,  and  join  KB,  cutting  FG  at 

pence  HCA  into  as  many  equal  parts  as  the  polygon  is  L;  make  EM  equal  to  LB,  and  EN  equal  to  KB  ;  OG, 

to  have  sides;  draw  BC   through  the  second  division;  GR,RH,  HQ,QF,  EP,  PI,  lO,  and  OIPFQHRGO  will 

bisect  AB  at  K,  and  BC  at  L  ;  draw  KI  at  right  angles  be  the  elliptic  octagon  required. 

to  AB,  and  LI  at  right  angles  to  BC  ;  from  I,  with  the  16.  Through  a  given  point  K,  to  draw  the  circumfe- 

distance  lA,  IB,  or  IC,  describe  the  circle  ABCD,  Sec.  rence  of  an  ellipse  concentric  with  a  given  ellipse  ABC 

to  A,  which  will  contain  the  side  AB  the  number  of  times  DEFGH,  Fig.  20. 

required.  Let  I  be  the  centre ;  take  any  number  of  points  A,  B, 

12.  To  cut  off  the  angles  of  a  square  ABCD,  so  as  to  C,  D,  E,  F,  G,  H,  in  the  circumference  of  the  given  el- 
form  an  octagon,  Fig.  16.  lipse  ;  draw  the  semidiameters  AI,  BI,  CI,  DI,  EI,  FI, 

Draw  the  diagonals  AC  and  BD,  intersecting    each  GI,  HI,  and  the  chords  AB,  BC,  CD,  DE,  EF,  FG,  GH, 

other  at  E;  through  E,  draw  FG  and  HI  parallel  to  the  HA  ;  parallel  to  these  draw  KL,  LM,  MN,  NO,   OP, 

sides  ;  make  EI,  EG,  EH,  EF,  each  equal  to  any  half  PQ,  QR,  meeting  the  semidiameters,  and  through  the 

diagonal  ED  ;  join  IF,  FH,   IIG,  and   GI,  cutting  the  points  KLMNOPQR  to  K  draw  a  curve,  which  is  the 

sides  of  the  square  at  P,  Q,  R,  K,  L,  M,  N,  O  ;  join  KL,  ellipse  required. 

LM,  MN,  NO,  OP,  PQ,  QR,  RK  and  KLMNOPQR  will  17.  Aliout  a  given  rectangle  ABCD,  to  circumscribe 

be  the  octagon  required.  an  ellipse  which   shall  have   its  axis   parallel  to,  and  in 

1.3.  To  inscribe  an  octagon  in  a  square   ABCD,  hav-  the  same  proportion  as  the  sides  of  the  rectangle.  Fig. 

ing  four  of  its  angles  in  the  middle  of  the  sides.  Fig.  17.  21. 

Draw  the  diagonals  AC  and  BD,  cutting  each  other  Draw  the  diagonals  AC  and  DB,  cutting  each  other 

at  E  ;  tlirough  E  draw  FK  and  HM  parallel  to  the  sides,  at  N  ;  through  N  draw  EF  and  GII  parallel  to  the  sides 

rutting  the  sides  of  the  stiuare  in  the  middle  at  F,  II,  K,  of  the  rectangle  ;  produce  GH  to  K,  making  IK  equal 

M  ;  make  EG,  EI,  EL,  EN,  each  equal  to  the  half  side  to  I  A,  or  IB  ;  join  K.\  and  KB  ;  from  K,  with  the  dis- 

of  the  square;  join  FG,  GH,  HI,  IK,  KL,  LM,  MN,  tance  KI,  describe  the  arc  LI,  cutting  KA  at  L;  draw 

NF,  FG,  and  FGHIKLMN   will  be  the    octagon  re-  LM  parallel  to  IIG,  cutting  AC  at  M;  join  MO  and 

qiiii-ed.  MI ;  draw  AH  parallel  to  ftll,  and  AE  parallel  to  MO; 

U.  To  cut  off  the  angles  of  an  oblong  ABCD,  so  as  make  NF  equal  to  NE,  and  NG  equal  to  Nil :  then  EF 

to  form  an  elliptic  octagon.  Fig.  IR.  is  the  transverse  axis,  and  HG  the  conjugate,  by  which 

Draw  the  diagonals  AC  and  BD,  cutting  each  other  the  rctiuircd  ellipse  may  be  described, 

at  E  ;  draw  FCi  and  H I  parallel  to  tlic  sides  ;  make  FU  1 8.  To  find  the  figure  of  the  sines  to  any  given  height, 

and  AK  each  ef|ual  to  FA;  and  join  UK  and  AU;  make  Fig.  22. 

UM  ecjual  to  UF;  draw  ML  parallel  to  FK,  cutting  AD  Describe  a  semicircle  ABC,  to  a  given  height ;  divide 

at  L ;  make  FT  equal  to  FL,  and  GP  and  GQ  each  equal  the  quadrant  AB  into  any  number  of  equal  parts  by  the 

to  PL  J  draw  LN  and  QR  iiaralkl  to  DB  ;  PO  and  TS  points  1,  2,  3;  make  D  e  eciual  to  A  1,  D/ equal  to  A  2, 

parallel  to  AC;  then  will  LNOPQRST  be  the  elliptic  Yi g  equal  to  A  3,  and  D  H  equal  to  AB;  draw  the  or- 

ociagon  required.  dinatcs  ei,fk,  gl,  HI,  also  the  ordinatcs  or  sines  to  AC  ; 
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laakc  rf, /*,  4'/,  HI,  respectively  equal  to  the  sinis.  In 
the  same  maimer  may  tlx-  half  fi^;urc  QRS  be  IoiukI,  ljy 
tukiii);  the  orclinatcs  ol' llic  ellipse  lor  the  urdinalesof  the 
semicircle. 

This  Fij^ure  is  very  fre(|iiently  required  in  archiler- 
turc.  The  coverings  of  cylintlers,  and  domes  ol'  eveiy 
species,  are  of  iliis  lorm.  It  may  In-  drawn  to  any 
given  proportion,  by  dividing;  a  (|uadranlal  arc  into  any 
number  of  ecpial  parts,  and  the  lialf  base  into  the  same 
numbii'  of  c(iual  parts,  and  taking  the  sines  as  ordinatcs 
in  the  l'"i(jurc. 

19.  To  construct  a  trapezium  c(|ual  and  similar  to  a 
f^iven  trapezitim,  l"i)^.  .33. 

Let  No.  1.  be  the  j^ivcn  trapezium,  which  divide  into 
two  triangles  AIJC,  ACD,  I)y  a  diagonal  AC  ;  make  the 
triangle  AHC,  No.  2.  eq\ial  to  the  triangle  ABC,  No.  I. 
(Euclid,  book  i.  prop.  23.)  ;  and  the  triangle  ACU,  No.  2. 
equal  to  the  triangle  ACD,  No.  1  ;  then  will  the  tra- 
pezium ABCD,  No.  2.  beecjual  to  the  tiapezium  AUCD, 
No.  I. 

In  this  manner  may  any  rectilineal  figure  be  made 
equal  and  similar  to  any  other  given  rectilineal  figure, 
by  resolving  the  given  figure  into  triangles,  and  con- 
stiucling  these  one  after  the  other  in  tlie  successive 
order  of  their  contiguity,  imtil  all  the  triangles  of  the 
original  figure  have  been  constructed  in  the  recjuired 
figure,  and  the  result  will  be  a  polygon  equal  and  simi- 
lar to  the  given  figure. 

20.  To  constiuct  a  rectilineal  figure  similar  to  a  given 
rectilineal  figure  ABCDEFGHA,  Fig.  24.  having  one  of 
the  sides  of  the  required  figure  corresponding  to  a  side 
of  the  given  figure. 

Make  A  6,  No.  I.  equal  to  the  side  of  the  required 
figure  corresponding  to  AB,  the  side  of  the  given  figure  ; 
draw  the  diagonals  AC,  AD,  AE,  AF,  and  AG  ;  make 
be,  cdt  rfc,  rf,  /ff,  and  (f/i,  respectively  parallel  to  BC, 
CD,  DE,  EF,  FG,  and  GH,  from  one  diagonal  to  the 
other.  By  the  last  problem  construct  the  rectilineal 
figure  abcdffglia,  No.  1.  similar  and  equal  to  the  rec- 
tilineal figure  Abcdefff/iA,  No.  1.  ;  and  abcdefgha,  No.  2. 
will  be  e{[ual  and  similar  to  ABCDEFGHA,  No.  1. 

By  moans  of  these  problems,  it  will  be  easy  to  adapt 
a  piece  of  framing  to  any  place  required. 

21.  Given  two  lines  AB,  CD,  uiclining  towards  each 
other,  to  draw  a  line  from  a  given  point  A  in  one  of 
them,  so  as  to  make  equal  angles  with  both  lines, 
Fig.  25. 

Through  A  draw  EF  parallel  to  CD  ;  bisect  the 
angle  BAF  by  AC,  and  the  angles  BAC  and  DC  A  will 
be  equal. 

BOOK  XL 

Stcrsografihical  Princifiles  of  Carpentry. 

Stekeoguaphy  is  that  branch  of  knowledge  xyhich 
demonstrates  the  properties,  and  teaches  the  whole  doc- 
trine of  regularly  defined  solids.  It  explains  the  rules 
for  constructing  tlie  superficies  in  piano,  so  as  to  form 
the  entire  solid,  or  to  cover  its  surface.  It  also  shews 
how  to  form  any  section  thereof,  or  to  find  any  angles  or 
inclinations  relating  to  two  or  more  of  its  surfaces  ;  or 
any  angles  upon  any  one  of  its  surfaces,  formed  by  a 
sectio'ial  line  and  adjacent  side  of  tlie  surface,  by  having 
the  proper  data  given  according  to  what  may  be  required. 

Rlr  Hamilton  has  denominated  the  principles  of  per- 
spective by  the  term  stcrcografihy,  contrary  to  the  usage 


of  other  authors.     Perspective  is  only  a  branch  of  the 

<loctrine  of  solids;  and  all  that  this  branch  teuchcs,  is 
only  the  methods  for  finding  the  sections  of  pyramids 
and  cones,  the  eye  being  considei-ed  as  the  vertex,  the 
original  object  the  base  of  the  pyramid  or  cone,  and  the 
picture  to  be  drawn  a  section  thereof;  the  term  is  there- 
fore of  too  general  application,  perspective  being  only 
a  branch  of  stereograpliy. 

The  eleventh  and  twelfth  books  of  the  P.lementt  of 
littclid  belong  to  stereography  :  these  may  be  looked 
upon  as  the  theory  of  the  doctrine  of  solids,  and  to  them 
we  shall  refer  our  readers  for  the  original  properties ; 
but  for  their  practical  applications  to  useful  propcnieii 
in  life,  it  is  rather  singular  that  so  little  has  been  done 
in  this  respect.  The  present  article  is  entirely  new.  It 
is  of  the  greatest  importance  iti  the  various  mechanical 
departments  of  architecture.  The  geometrical  prin- 
ciples in  masonry,  carpentry,  joinery,  and  the  other 
useful  branches  of  the  building  art,  are  entirely  depen- 
dent upon  it :  in  short,  the  cutting  of  individual  pieces 
of  timber  in  the  art  of  carpentry,  ami  the  formation  of 
separate  stones  in  masoniy,  is  only  the  application  of 
stereography  to  practice. 

To  the  acquirement  of  these  arts  this  branch  of  gco- 
inetry  is  therefore  indispensible  ;  and,  as  it  is  a  key  to 
the  whole,  no  farther  apology  for  its  uitroduction  is 
necessary. 

Definitions  of  Solids,  and  theiii  Properties. 

A  prism  is  a  solid,  the  ends  of  wliich  are  similar  and 
equal  parallel  plane  figures,  and  the  sides  parallelo- 
grams ;  and  if  the  eiids  of  the  prism  are  perpendicular 
to  the  sides,  the  prism  is  called  a  right  prism,  but  if 
otherwise,  it  is  termed  oblique  :  If  the  sides  and  ends 
are  equal  squares,  the  prism  is  called  a  cube  ;  and  if  the 
base  or  ends  are  paraliclograms,  the  prism  is  called  a 
parallelopiped  :  If  all  the  planes  of  the  parjllelopiped  are 
at  right  angles  to  each  other,  then  the  prism  is  called  a 
rectangular  prism  :  If  the  ends  of  the  prism  are  circles, 
the  prism  is  called  j.  cylinder;  butif  they  are  ellipses,  it 
is  called  acylindroid. 

All  the  sections  of  a  cylinder,  or  cylindroid,  are  either 
circles,  ellipses,  or  parallelograms,  excepting  when  cut 
partly  through  the  sides,  and  partly  through  the  ends, 
and  then  they  are  portions  of  circles  or  ellipses. 

All  parallel  sections  of  a  prism  are  equal  and  simil.ir 
polygons. 

All  sections  whatever,  except  partly  through  the  base, 
and  partly  through  the  sides  of  a  parallelopiped,  arc 
paraliclograms. 

All  sections  of  a  cylinder,  or  cylindroid,  through  the 
curved  surface,  are  either  ellipses  or  circles  ;  and  all 
sections  parallel  to  the  axis  are  parallelograms. 

A  solid  having  any  plane  figure  for  its  base,  and  its 
sides  triangles,  meeting  in  a  common  point,  is  called  a 
pyramid  ;  and  this  point  is  called  the  vertex  of  the 
pyramid.  A  pyramid  is  denominated  triangular,  square, 
pentagonal,  hexagonal,  S^c.  If  the  base  be  a  circle,  the 
pyramid  is  called  a  cone. 

The  axis  of  a  cone  is  a  straight  line,  extending  from 
the  centre  of  tlie  base  to  the  vertex. 

Profterlies. 

All  parallel  sections  of  a  pyramid  are  similar  figures, 
except  they  be  parallel  to  a  plane  within  the  pyraatid. 
passing  tlirough  the  vertex. 
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All  sections  through  the  vertex  within  the  pyramid 
are  triangles. 

All  sections  of  a  cone  parallel  to  the  plane,  passing 
through  the  vertex  without  the  cone,  but  not  parallel  to 
the  base,  are  ellipses. 

All  sections  of  a  cone  parallel  to  the  base  are  circles. 

All  sections  of  a  cone  parallel  to  a  plane  touching  the 
curved  surface  arc  parabolas. 

All  sections  of  a  cone  parallel  to  a  plane  within  the 
cone,  passing  through  the  vertex,  are  hyperbolas. 

The  frustum  of  a  pyramid,  or  cone,  is  that  which  is 
left  by  cutting  away  the  part  which  contains  the  vertex 
by  a  plane  parallel  to  the  base. 

An  ungula  of  a  pyramid,  or  cone,  is  that  which  is  left 
by  cutting  away  the  part  which  has  the  vertex,  by  a  plane 
not  parallel  to  the  base. 

A  CuNius  is  a  solid,  the  base  of  which  is  a  rectangle, 
and  the  four  sides  joining  the  base  plane  surfaces ;  two 
are  triangles,  and  the  other  two  parallelograms. 

The  cunioid,  or  cono-cunius,  is  a  tapering  solid,  such 
that  the  base  is  a  circle,  or  ellipse,  and  the  vertex  a 
straight  line,  parallel  and  equal  to  the  diameter  of  the 
base  ;  the  curved  surface  such,  that  if  a  plane  be  sup- 
posed to  pass  through  the  middle  of  the  vertex  and  the 
centre  of  the  base,  and  a  straight  line  be  continually 
applied  while  in  motion  to  the  circumference  and  the 
vertex,  so  as  always  to  be  parallel  to  the  plane,  until  the 
straight  line  so  applied  has  gone  entirely  I'ound  the  cir- 
cumference of  the  base. 

Profierlies, 

All  sections  of  the  solid  parallel  to  the  plane,  as  well 
as  that  in  the  plane,  are  triangles. 

All  sections  passing  through  the  vertex  are  paral- 
lelograms. 

All  sections  parallel  to  the  base  are  ellipses,  except 
one,  which  is  a  circle. 

If  the  vertex  be  in  a  plane,  passing  through  the  centre 
of  the  base,  perpendicular  to  the  said  base,  and  the 
straight  line  drawn  from  the  centre  of  the  base  to  the 
middle  of  the  vertex  be  also  perpendicular  to  the  base, 
the  cunioid  is  said  to  be  right,  but,  if  otherwise,  oblique. 

A  Prismoid  is  a  solid,  terminated  by  two  dissimilar 
rectangular  ends,  and  the  remaining  surfaces  joining  the 
ends  planes. 

Properties. 

All  parallel  sections  cutting  entirely  through  the  sides, 
are  quadrilaterals. 

All  sections  parallel  to  the  bases  have  their  corres- 
ponding angles  equal,  but  the  corresponding  sides  of 
these  angles  disproportional. 

A  SrHERE  is  a  solid,  snch  that  all  lines  drawn,  or  con- 
ceived to  be  drawn,  from  a  certain  point  within  the  solid 
to  the  surface,  arc  equal. 

Profierty. 

All  the  sections  of  a  spliere  are  circles. 

A  SrHKiioiD  is  a  solid,  formed  by  the  revolution  of  a 
s'jmi-cllipso  about  one  of  the  axes. 


If  the  spheroid  be  generated  round  the  greater  axis,  it 
is  called  an  oblong  or  prolate  spheroid. 

If  the  spheroid  be  generated  round  the  lesser  axis,  it  is 
called  an  oblate  spheroid. 

Prob.  I.  Given  the  altitude  of  any  three  points  above 
a  plane,  and  the  seats  of  the  three  points  on  that  plane, 
to  find  the  intersection  of  another  plane  passing  through 
the  points,  with  the  plane  which  contains  the  scats  of  the 
three  points.  Plate  CXV.  Fig.  I,  2,  3. 

Let  A,  B,  C  be  the  seats  of  the  three  given  points. 
Join  any  two  points  A  and  C  ;  draw  AD  and  CE  each 
perpendicular  to  AC  ;  make  AD  equal  to  the  height  of 
the  point  on  A,  CE  equal  to  the  height  of  the  point  on 
C,  and  join  ED  ;  produce  ED  and  CA  to  meet  each 
other  at  I ;  make  CF  on  the  line  CE  equal  to  the  height 
on  B  ;  draw  FG  parallel  to  CA,  cutting  ED  at  G  ;  and 
draw  GH  parallel  to  EC,  cutting  AC  at  H  ;  join  HB,  and 
draw  KIL  parallel  to  HB, — then  will  KL  be  the  inter- 
section required. 

In  Fig.  1.  the  distance  CF  is  greater  than  AD,  but 
less  than  CE  ;  this  makes  the  point  G  fall  between  the 
points  D  and  E,  and  the  point  H  between  the  points  A 
and  C.  In  Fig.  2.  CF  is  greater  than  CE  ;  this  makes 
the  point  G  fall  on  DE  produced,  and  the  point  H  on 
AC  produced.  In  Fig.  3.  HG  is  less  than  AD,  which 
makes  the  point  G  fall  between  D  and  I,  and  the  point 
H  between  A  and  I. 

These  three  diagrams  are  particularly  useful  in  the 
covering  of  solids,  in  the  sections  of  cylinders  and  prisms, 
and  in  the  finding  of  the  face  moulds  for  the  hand  rails 
of  stairs,  and  in  groins  where  the  planes  of  the  angle  ribs 
stand  at  oblique  angles  to  the  plane,  and  where  the  sec- 
tion passes  through  three  given  points.  Fig.  1.  and  2. 
are  also  useful  in  the  sections  of  solids,  when  the  angle 
which  the  vertical  side  makes  with  the  inclined  side  is 


Solid  Angles. 

Of  the  Construction  of  Solid  jingles,  consisting  of  amj 
three  Plane  Angles. 

In  these,  besides  the  three  plane  angles,  there  are 
also  to  be  considered  the  tinee  inclinations  of  the  planes; 
so  that  in  a  solid  angle  there  are  six  parts,  any  three  of 
which  being  given,  the  other  three  may  be  found.  Solid 
angles  arc  either  right  angled  or  oblique  :  when  they  arc 
right  angled,  two  of  the  planes  form  a  right  angle  with 
each  other  ;  and  this  is  the  only  case  necessary  to  be  con- 
sidered, as  all  the  cases  of  oblique  solid  angles  can  be 
solved  by  the  help  of  those  whicii  are  right  angled.  The 
planes  containing  the  right  angle  arc  called  legs  ;  the 
plane  subtendhiiv  the  right  angle,  the  hypothenuse  ;  and 
the  tlucc  inclinations,  angles. 

Prob.  II.  In  a  right  angled  solid  angle  are  given 
the  two  planes  ABC  and  ABI),  containing  the  right 
angle  to  find  the  hypothenuse,  and  the  angle  contained  by 
the  hypolhenuse  and  the  leg  ABD.     (Fig.  4.) 

In  AB  take  any  point  A  ;  draw  AC  at  right  angles 
with  AB,  and  ADE  at  right  angles  with  BD  ;  make 
BE  equal  lo  BC,  and  BI''.  will  be  the  hypothenuse  ;  from 
AB  cut  off  AF  equal  to  AD,  and  join  FC,  and  AFC  will 
be  the  angle  rccjiiired. 

For  if  the  plane  ABI)  he  raised  upon  AB,  at  a  right 
angle  with  the  plane  ABC,  and  the  plane  ACF  turned 
up  on  AC  until  AF  coincide  with  AD,  and,  lastly,  the 
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jiilane  DBE  turned  round  the  line  DB  until  BE  fall  upon 
I'C;  then  BE  will  fall  upon  BC,  I'A  and  FC  will  beat 
right  anjjles  to  Bl),  and  consequently  AEC  will  be  the 
inclination  of  the  planes. 

I'uoii.  HI.  (liven  one  of  the  legs,  and  the  angle  op- 
posite, to  lind  the  other  leg.     (Fig.  5.) 

Li:t  ABC  be  the  given  leg;  make  ADC  equal  to  the 
given  angle;  from  the  point  C  draw  ('i\  at  right  angles 
with  AB;  liom  A.  with  tlic  radius  AD,  descrilje  the  arc 
DE,  and  draw  BE  a  tangent  to  tlie  arc  at  E  ;  tlien  will 
ABE  be  the  other  leg  re(|uired. 

By  these  proI)lems,  the  various  levels  in  roofing  arc 
ascertaiTu-d,  as  the  backing  of  the  hips,  and  the  side 
joints  of  purlins  and  jack  rafters;  and  in  hand-railing, 
the  spring  of  the  plank,  and  the  intersection  of  the  plane 
of  tlii^  plank  with  a  horizontal  i)lane.  , 

I'uoii.  IV.  In  a  rigiit  angled  solid  angle,  consisting  of 
three  plane  angles,  are  given  one  of  the  legs  and  the  ad- 
jacent anjijli-  to  lind  the  hypothenuse.     (Fig.  6.) 

Let  ABC  be  the  given  leg;  from  any  point  A  draw 
AD  perpendicular  to  AB  ;  make  the  angle  DAE  equal 
to  the  adjacent  angle  ;  from  A,  with  any  radius  AD,  de- 
scribe an  arc  DE,  cutting  AE  at  E;  draw  DF  and  EC 
parallel  to  AB;  and  draw  CF  parallel  to  AD,  and  join 
i',  B,  and  FBA  will  lie  the  hypothenuse. 

I'uoii.  V.  In  an  oblicpie  angled  solid  angle,  consist- 
ing of  three  plane  angles,  are  given  one  of  the  sides, 
and  the  two  adjacent  angles,  to  find  the  other  side, 
a'isj-  7.) 

Let  ABC  be  the  given  side ;  in  AB  take  any  point  A, 
and  draw  AD  perpendicular  to  AB;  make  the  angle 
U.\E  C(|ual  to  one  of  the  given  angles;  draw  EK  and 
DL  parallel  to  AB,  the  former  cutting  AD  at  M,  any 
where  in  CB,  or  in  CB  produced  take  any  point  F,  draw 
VG  perpendicular  to  CF,  and  inake  the  angle  GFI  equal 
to  the  other  given  angle;  produce  CI'  to  II,  and  make 
FlI  equal  to  ME;  draw  HI  parallel  to  FO,  IK  paiallel 
to  BC,  and  KL  parallel  to  AD  ;  join  BL,  and  ABL  is 
the  side  required. 

The  a])plications  of  these  problems  are  numnous,  in 
cutting  timbers  to  ht  at  any  ang-h-  osainst  another;  like- 
wise in  ohlicjuo  atone  arches,  which  have  cylindric  or 
eyiindroidicintradoses,  in  cutting  the  sides  of  the  bevels 
of  the  stone  to  the  given  angles.  In  these,  a  series  of 
bevels  may  be  found,  which  will  have  one  side  common, 
wliile  the  other  side  of  each  is  only  varied  in  the  most 
easy  manner.  If  the  arch  stand  in  a  vertical  wall,  the 
constarit  angle  will  be  a  right  angle  ;  but  if  otherwise, 
it  will  be  acute  or  obtuse  :  Tluis,  suppose  AB,  Fig.  8.  to 
be  the  Une  of  an  erect  wall  upon  the  ground,  and  CD  the 
direction  of  the  arch  ;  or,  let  AB  be  the  intersection  of 
any  plane,  and  CD  the  direction  of  a  prismatic  piece  of 
tindier,  consisting  of  several  sides,  to  be  cut  so  as  to  fit 
against  the  plane  :  Suppose  ECi",  ECG,  ECU,  kc.  to  be 
the  angles  which  the  several  beds  make  with  each  other, 
in  a  plane  perpendicular  to  the  sides  of  the  arch,  or  the 
angles  which  a  series  of  planes  would  make  at  the  same 
intersection,  parallel  to  the  sides  of  the  same  prism  ; 
then  CDy,  CD^,  CD/;,  &c.  are  respectively  the  angles 
which  two  adjoining  sides  of  the  beds  make  with  each 
other,  or  the  angles  which  the  several  arrises  of  the 
prism  make  wuth  the  sides  of  the  end  to  be  cut.  In  like 
manner,  F'ig.  9.  shows  a  series  of  angles  when  the  plane 
inclines  or  reclines;  each  is  to  be  found  in  the  same  man- 
ner as  in  Fig.  7.  the  angles  DCf,  DCg,  DCA,  Sec.  corre- 
sponding wiUt  EDF,  EDG,  EDII,  5^c.     In  Fig.  8.  it  will 


be  only  necessary  to  find  the  angles  on  one  side ;  but  in 
Fig.  9.  they  must  lie  found  on  botli  sides. 

Pitou.  VI.  The  base  and  one  of  the  planes  of  a  prism 
being  given,  to  find  the  section  of  the  prism  obli(|ue  to 
the  base,  but  at  right  angles  to  the  plane  of  the  side  given, 
the  line  of  inclination  being  given  in  position  upon  the 
given  side  of  the  prism. 

Place  the  base  contiguous  to  the  given  side  of  the 
prism,  so  as  to  join  to  their  common  side,  or  line  of  con- 
course, or  line  of  junction;  take  as  many  ordinates  in 
the  base  as  may  be  thought  suflicient,  and  produce  them 
to  the  line  of  inclination;  from  the  intersected  points  in 
the  line  of  inclination  draw  perpendiculars,  which  make 
equal  to  their  corresponding  ordinates  in  the  base  ;  and 
if  the  ))oints  in  the  base  where  the  lines  proceed  arc  the 
junctions  of  straight  lines,  join  every  two  adjacent  points 
by  straight  lines,  and  the  section  will  be  formed;  or,  if 
the  points  proceed  from  a  curve,  acurrc  must  be  traced 
through  the  pouits  found  in  the  section. 

Exavifilen.  In  Plate  CXVI.  Fig  1.  the  base  ABCD 
being  a  rectangle,  the  two  sides  AE  and  BFof  the  given 
plane  in  a  straight  line  with  AD  and  BC,  two  of  the  sides 
of  the  base  answer  the  p\irpose  of  ordinates,  and  there- 
fore we  have  only  to  complete  the  section  to  the  length 
of  the  inclination  EF,  and  to  the  breadth  BC  or  AD  of 
the  base. 

In  Fig.  2.  the  base  is  bounded  by  several  straight  lines, 
and  therefore  every  two  contiguous  points  in  the  section 
arc  also  joined  by  straight  lines. 

In  Fig.  3.  the  base  is  the  arc  of  a  circle,  therefore  the 
remaining  boundary  of  the  section  must  be  a  curve  pass- 
ing through  the  several  points :  The  section  here  is  the 
segment  of  an  ellipse. 

Pkob.  VII.  To  find  the  section  of  a  prism,  the  base 
and  one  of  the  adjoining  planes  being  given,  also  a  sec- 
lional  line  on  the  given  plane,  and  the  angle  which  the 
common  side  makes  with  the  line  of  intersection  of  the 
pi'ism. 

Produce  the  line  of  concourse  BA,  (Fig.  4.)  and  the 
sectional  line  CD,  till  they  meet  in  E;  make  the  angle 
BEF  equal  to  the  angle  which  the  section  line  is  to  make 
with  the  line  of  concourse  ;  from  any  point  F  in  EF  draw 
FG  pei-pendicular  to  EB,  cutting  EB  in  G,  and  GH  per- 
pendicular to  EC,  cutting  EC  at  I  ;  from  E,  with  the 
distance  EF,  describe  an  arc  cutting  Gil  at  H,  and  join 
EH  ;  in  the  boundary  of  the  base  take  any  point  k  ;  draw 
kl  parallel  to  EF,  cutting  AB,  or  AB  produced  at /; 
draw  Im  parallel  to  the  side  BC  of  the  plane,  cutting 
CD  at  7/1 ;  draw  m  n  parallel  to  EH  ;  make  ?;i  n  equal  to 
Ikj  and  n  will  be  in  the  boundary  of  the  section  required  : 
In  the  same  manner  all  other  necessary  points  are  to  be 
found. 

Exain/iks.  In  Fig.  4.  the  base  being  a  rectangle,  the 
determination  of  the  point  n  corresponding  to  one  of  the 
angles  is  sufficient ;  for  being  joined  to  the  point  C  in 
the  opposite  side,  two  contiguous  sides  of  the  section 
will  then  be  formed :  The  whole  section  will  be  in- 
closed by  drawing  tlie  other  two  sides  parallel  to  these 
sides. 

In  Fig.  5.  the  base  consists  of  straight  lines,  and  there- 
fore the  orduiates  are  taken  from  the  angles,  and  the 
poitits  found  in  the  section  joined  by  straight  lines. 

In  Fig.  6.  the  base  is  wholly  a  curve,  cxceptinic  the 
line  of  concourse;  therefore  drawing  a  curve  through 
tlic  points  found  in  the  section  completes  the  boimdary 
or  inclostire. 
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COSIC    SECTIONS. 

Prob.  VIII.  To  find  the  section  of  a  cone  cut  by  a 
plane  at  any  given  inclination  to  the  axis,  or  in  a  given 
position  to  the  sides  of  the  cone,  Fig.  7.  and  8. 

Let  ABC  be  a  section  of  the  cone  thi-ough  the  axis, 
ABD  the  half  base,  and  let  MN  be  the  position  of  the 
axis  of  the  section,  in  respect  to  the  side  AB  of  the  cone ; 
now,  to  find  any  point  in  the  curve,  take  any  pomt  D  in 
the  circumference  of  the  base;  draw  DE  perpendicular 
to  the  diameter  AB,  cutting  it  at  E,  and  EC  cutting 
MN  at^;  draw  g- A  parallel  to  AB,  and^i  perpendicu- 
lar to  MN;  make  E/  equal  to  ED;  drawy'A  C,  make 
gi  equal  io  g  h,  and  i  is  a  point  in  the  curve.  In  like 
manner  all  other  points  A-  and  /  are  to  be  obtained,  and 
thus  the  curve  may  be  completed  by  tracing  it  through 
the  points. 

In  Fig.  7.  MN,  the  axis  of  the  section,  cuts  the  other 
side  BC  of  the  cone ;  and  the  section  produced  from 
this  position  is  an  ellipse.  In  Fig.  8.  the  axis  MN  is 
parallel  to  the  side  CB  of  the  cone  ;  and  the  section  pro- 
duced is  therefore  a  parabola.  In  the  same  manner  the 
hyperbola  may  be  found ;  it  is  only  fixing  upon  the  posi- 
tion of  the  axis. 

CUNI0ID.\L    SECTIONS. 

Prob.  IX.  To  find  the  section  of  a  cunioid  cut  by  a 
plane  perpendicular  to  theaxal  triangle.     (Fig.  9.) 

Let  ABC  be  the  axal  triangle,  ADB  the  half  base, 
MN  the  axis  of  the  section.  In  the  circumference  of 
the  base  take  any  point  D ;  draw  DE  perpendicular  to 
AB,  cutting  it  at  E ;  join  EC,  cutting  MN  at  f;  draw 
yg  perpendicular  to  MN ;  make  /g  equal  to  ED ;  and 
g,  h,  U  k,  kc.  are  obtained. 

Prob.  X.  To  find  the  section  of  a  cunioid,  cut  ob- 
liquely to  the   axal  section  ABC,   through  two  given 
,  points  X,  Y,  on  the  sides  of  the  axal  triangle,  and  any 
point  on  the  surface,  the  seat  of  which  being  given  on  the 
axal  section  at  Z.     (Fig.  10.) 

Draw  CZD,  cutting  the  diameter  of  the  base  at  D; 
draw  DE  perpendicular  to  AB,  cutting  the  circumfe- 
rence at  E;  join  XY,  and  draw  FZG  parallel  to  XY, 
cutting  AC  and  BC  at  F  and  G ;  draw  FH  perpendicu- 
lar to  FG ;  produce  XY  to  K ;  make  KH  equal  to  DE, 
and  draw  HI  parallel  to  KY  or  FG.  To  find  any  point 
in  the  curve,  from  any  point  L  in  the  circmnference  of 
the  base,  draw  LM  perpendicular  to  AB,  cutting  AB  at 
M  ;  join  MC,  cutting  FG  at  o,  and  XY  at  n  ;  make  H/i 
equal  to  F  o  ;  join  /;  n  ;  make  K  g  equal  to  ML,  and 
draw  qr  parallel  to  XY,  cutting /i  tz  at  r:  then  r  is  a 
point  in  the  curve.  In  the  same  manner  all  other  points 
H,  t,  u,  &c.  are  found. 

The  following  is  a  general  method  of  finding  the  sec- 
tions of  all  solids,  the  surfaces  of  which  arc  formed  by 
straight  lines  constituted  according  to  any  given  law. 
When  cut  by  a  plane,  the  intersection  and  inclination  of 
which  are  given  to  the  plane  of  the  base  of  the  solid  ; 
also  the  inclination  of  the  axis,  and  the  seat  on  the  said 
base,  in  position  to  the  intersection. 

In  the  consideration  of  this  subject,  there  are  three  an- 
gular planes  concerned.  Two  of  these  are  perpendicu- 
lar to  each  other  ;  and  the  third  joining  the  other  two, 
forms  a  right  angled  solid  angle,  the  last  plane  being  the 
hypotlunuse,  and  thi;  former  two  the  legs.  The  base  of 
the  object,  the  section  of  which  is  required,  is  given  on 


one  of  the  legs,  and  this  plane  is  called  the  original 
plane,  and  all  lines  drawn  in  it  whatever  are  called  ori- 
ginal lines.  The  hypothenusal  plane  is  that  which  forms 
the  section,  and  is  called  the  plane  of  projection,  or  sec- 
tional plane.  The  tliird  plane,  which  is  the  remaining 
leg,  is  called  the  directing  plane.  Tlie  directing  plane 
is  always  parallel  to  the  axis,  or  principal  elevated  line 
of  the  solid.  The  section  of  the  solid  is  likewise  called 
the  projection.  In  finding  the  projection  or  section,  the 
sides  of  the  solid  angle  are  all  extended  on  the  same 
plane.  The  line  of  concourse  of  the  original  and  pro- 
jecting planes  is  called  intersection.  As  the  two  sides 
and  hypothenuse  are  in  contiguity  when  spread  out  on 
a  plane,  the  side  of  the  original  plane,  and  the  project- 
ing plane  which  join  each  other,  will  be  separated,  that 
is,  ■yj'hat  has  been  called  the  intersection;  to  distinguish 
the  one  from  the  other,  the  side  of  the  original  plane 
which  meets  the  projecting  plane  is  called  the  intersec- 
tion, and  the  side  of  the  projecting  plane  which  meets 
the  base  the  co-intersection.  The  intersection  of  the 
vertical  plane  with  the  original  plane  is  called  the  direc- 
tor; and  the  intersection  of  the  plane  of  projection,  and 
the  directing  plane,  is  called  the  directing  line.  Thus  in 
Plate  CXVil.  Figs.  1,  2,  3,  4,  ABC  is  denominated  the 
original  plane,  ABD  the  directing  plane,  DBE  the  sec- 
tional plane,  or  plane  of  projection,  or  projecting  plane ; 
CB  is  termed  the  intersection,  AB  the  director,  DB  the 
directing  line,  and  BE  the  co-intersection. 

If  the  object,  the  section  of  which  is  required,  be  a 
pyramid  or  cone,  and  a  plane  be  supposed  to  be  drawn 
through  the  vertex  parallel  to  the  base,  until  it  intersect 
the  projecting  plane,  the  line  of  intersection  is  called 
the  vanishing  line. 

The  inclination  of  the  sectional  plane  and  the  inter- 
section, and  the  seat  of  the  inclination  of  the  object,  the 
section  of  which  is  required,  being  given,  the  director 
AB  may  be  any  line  parallel  to  the  seat  of  inclination. 
To  determine  the  directing  plane  and  the  sectional 
plane,  proceed  in  Fig.  3.  thus:  Let  ABC  be  the  origi- 
nal plane,  BC  the  intersection,  AB  the  director.  From 
any  point  Cm  BC,  ,lvaw  CA  perpendicular  to  BC,  and 
A^'  perpendicular  to  CA.  MuKc  the  angle  ■\Cg  equal 
to  the  inclination  of  the  sectional  plane.  Draw  AD  per- 
pendicular to  AB,  equal  to  A^-,  join  DB,  and  ABD  is 
the  directing  plane.  From  B,  with  the  distance  BC,  de- 
scribe an  arc  at  F  ;  and  from  D,  with  the  distance  gC, 
describe  another  arc,  cutting  the  former  at  F.  Draw  BF, 
and  DBF  is  the  sectional  plane. 

In  the  projection  of  solids  in  general,  the  nature  of  the 
solid,  or  its  elementary  construction,  must  be  consider- 
ed. Suppose  the  solid  to  be  a  pyramid  or  cone,  and  a 
plane  to  pass  through  its  axis  until  it  meet  the  directing 
plane,  the  original  plane,  and  the  plane  of  projection. 
Place  the  height  of  the  pyramid  on  the  line  where  this 
plane  meets  the  directing  plane,  and  let  this  line  be 
called  the  director  of  the  axis.  Let  a  line  be  supposed 
to  be  drawn  from  the  upper  end  of  the  director  of  the 
axis  to  the  vertex  of  the  pyramid  or  cone  ;  this  line  will 
be  parallel  to  the  original  plane,  and  in  the  same  plane 
with  the  line  formed  on  the  original  plane,  by  the  afore- 
said plane  jiassing  through  the  axis.  Suppose  any  nimi- 
ber  of  planes  to  pass  through  this  line,  to  any  number  of 
points  in  tlie  base  of  the  solid,  to  cut  the  original  plane, 
the  directing  plane,  and  the  sectional  plane  ;  the  inter- 
sections of  the  several  planes  tlms  drawn,  will  form  pa- 
rallel lines  on  the  original  plane,  converging  lines  from 
the  intersections  of  the  parallel  lines  to  the  summit  of 
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tiic  diicctinfj  axis,  and  lines  will  also  be  formcil  on  the 
ficctiunal  ])laiic,  nicctiii)^  the  piirallcls  on  the  ori);iiial 
plane  at  tlic  iiitcrscclii)n  at  one  of  their  extremities,  and 
the  eonverginjij  lines  at  the  jwints  where  they  meet  the 
direeling  line  at  the  other  extremity.  The  planes  which 
thus  ji;enerate  these  three  sets  of  lines,  will  cut  the  sur- 
face of  the  solid  ill  straij^ht  lines  passing  through  its  ver- 
tex. Attain,  if  there  be  taken  another  dircctini:^  axis, 
and  another  sel  of  planes  be  supposed  to  pass  throuj^h 
the  line  whii  li  extends  between  the  apex  of  this  axis  and 
that  of  the  pyr;tiiiid  or  cone,  and  throup;h  the  several 
points  taken  before  in  the  base  of  the  object,  three  other 
sets  of  lines  will  be  formed  in  the  same  manner,  and  v.ill 
cut  the  sides  of  the  pyramid  or  cone  in  the  same  inter- 
sections as  at  fiist :  also  the  last  set  of  lines  in  the  plane 
of  projection  will  intersect  the  former  in  the  very  same 
points,  as  lines  drawn  from  the  several  points  in  the  base 
of  the  object  before  taken  to  its  vertex.  If  the  section 
required  be  that  of  a  prism,  draw  the  plane  parallel  to 
the  inclination  of  the  prism,  instead  of  planes  intersect- 
iiip;  each  other  on  the  line  joining  the  apex  of  the  pyra- 
mid or  cone,  and  the  top  of  the  apex  line.  The  follow- 
ing problems,  in  particular  examples,  will  illustrate 
these  general  descriptions  and  dchnitions. 

Phob.  XI.  To  find  the  section  of  a  pyramid,  placed 
with  one  of  its  sides  parallel  to  the  intersection.  Plate 
CXVII.  Fig.  1. 

Let  the  parallelogram  IFGH  be  the  base  of  the  pyra- 
mid, with  the  sides  I'l  and  GH  parallel  to  CB  ;  draw 
the  diagonals  GI  and  I'H  intersecting  at  K,  and  prodtice 
FG  and  IH  to  the  intersection  at  O  and  Q,  and  draw  KP 
parallel  to  them,  meeting  the  said  intersection  at  P  ; 
make  B(/,  Rfi,  Bo,  respectively  e(]ual  to  BQ,  BP,  BO  ; 
produce  FI  and  Gil  to  cut  AB  at  M  and  N,  and  draw  KL 
parallel  to  them,  cutting  AB  at  L  ;  draw  LR,  making  an 
angle  with  AB  equal  to  the  angle  which  the  axis  or  line 
from  K  to  the  vertex  makes  with  the  plane  of  the  base  ; 
make  LR  equal  to  the  length  of  the  said  axis;  draw  RD 
parallel  to  AB,  cutting  BD  at  D  ;  draw  TDU  parallel 
to  BE,  thenLR  will  be  the  directorof  the  axis,  and  TU 
the  vanishing  line  ;  draw  Mm.  hi,  Nrt  towards  R,  cutting 
BD  at  71,  I,  7n  ;  also  draw  m  if,  I  k,  n  h  g  parallel  to  BE  ; 
Tnakc  LX-  equal  LK  ;  draw  p  k,  and  produce  it  till  it  meet 
TU  at  S  ;  draw  ogf^  and  7  A  i  S,  and/g- A  i  will  be  the 
projection  of  FGHl,  or  the  section  of  the  pyramid,  the 
base  of  which  is  FGHI.  The  reason  why  m  if,  Ik,  nh  g 
are  drawn  parallel,  is,  because  that  any  section  made  by 
a  plane  through  any  line  on  the  original  plane,  parallel  to 
the  intersection,  will  cut  the  sectional  plane  also  parallel 
to  the  intcrst'ction. 

Prob.  XII.  To  find  the  section  of  a  pyramid,  when 
the  base  stands  at  oblique  angles  to  the  intersection. 
Fig.  2. 

Let  the  rectangle  FGHI  be  the  base  ;  produce  IH 
and  FG  to  Q  and  S;  FI  and  GH  to  N  and  P  in  the  in- 
tersecting line  ;  through  K,  draw  LR  parallel  to  FG  or 
IH,  cutting  AB  at  L;  and  C;B  at  R;  also  through  K, 
<lraw  KM  parallel  to  the  intersection  CB,  cutting  AB  at 
M  ;  draw  Mm,  making  the  same  angle  with  AB  as  the 
axis  makes  with  the  original  plane.  Draw  m  k  parallel 
to  BE  ;  make  tn  k  equal  to  MK  ;  draw  KO  parallel  to 
FN,  cutting  CB  at  O  ;  m.-ke  Bn.  Bo,  B/i,  B9,  Br,  Bi, 
each  respectively  equal  to  BN,  BO,  BP,  BQ,  BR,  BS  ; 
draw  r  X- and  0  X- ;  draw  Lm  paralh  1  to  Mm,  and  make 
Lu  equal  to  the  length  of  the  axis  of  the  pyramid  ;  draw 
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«I)  parallel  to  .^B,  cutting  BD  at  D  ,  draw  \'\V'  paral- 
lel to  WV.  ;  produce  rX  and  ok  to  V  and  W;  draw 
•  gf  \',  q  h  i  V,  also  //  h  g  W.  )t  ifW  :  Then  will  fg  h  ' 
be  the  section  of  the  pyramid  required. 

From  what  has  been  now  said.  Figs.  4.  and  5.  will  be 
understood,  and  may  be  described  ui  the  same  words  ai 
in  Fig.  I  ;  only  it  is  to  be  observed,  that  the  tliffcrcnt 
points  in  a  rone  are  formed  in  the  same  manner  as  the 
angles,  and  as  many  as  may  be  thought  necessary  for 
tracing  the  curve.  Fig.  4.  shows  the  sei^iioii,  when  the 
axis  of  the  cone  stands  perpendicular  to  the  plane  of  tliR 
base  ;  and  Fig.  5.  for  a  cone  which  has  its  axis  inclined 
to  the  base.  jj 

Puon.  XIII.  Given  the  seat  I)  of  the  vertex,  the  in- 
tersection AC  of  a  triangular  plane,  also  the  intersection 
EF  of  a  cutting  or  sectional  ])lane  in  position  to  one  ano- 
ther, likewise  the  altitude  of  the  vertex  above  its  scat, 
and  the  inclination  of  the  cutting  plane  ;  to  find  the  line 
of  section  on  the  triangidar  plane,  provided  that  the  an- 
gle of  the  cutting  plane  is  small  enough  to  admit  of  an 
intersection  with  the  triangular  plane.  Plate  CXVII. 
Fig.  5. 

Draw  DG  perpendicular  to  EF,  cutting  EF  at  G,  and 
draw  DH  perpendicular  to  DG,  make  the  angle  Dfill 
equal  to  the  inclination  of  the  cutting  phmc ;  produce 
GD  to  I ;  make  DI  equal  to  the  perpendicular  altitude 
of  the  triangle;  produce  HD  to  meet  AC  in  K;  join 
KI ;  draw  DB  perpendicular  to  AC  ;  from  K,  with  the 
distance  KI,  describe  an  arc  cutting  DB  at  B,  and  join 
BA,  BC,  and  BK  ;  make  DL  equal  to  DH  ;  draw  LM 
parallel  to  DK,  cutting  KI  at  M  ;  from  KB  cutoff  KN, 
equal  to  KM,  and  produce  C.V  to  E;  draw  EXO,  cut- 
ting BC  at  O,  then  OP  is  the  section  required. 

Prob.  XIV.  The  scat  A  of  the  vertex  and  base  BCDE 
of  a  rectangular  pyramid,  and  the  intersection  FG,  of  a 
sectional  plane  being  given  in  position,  and  the  height  of 
the  pyramid  in  quantity,  to  determine  the  lines  of  section 
made  on  tlic  sides  of  the  pyramid  by  the  sectional  plane. 
Fig  6. 

Proceed  as  in  the  last  problem,  and  find  the  section  of 
each  triangle,  which  will  be  the  same  as  the  sections  of 
the  sides  of  the  pyramid  required.  It  may  here  be  ob- 
served, that  one  triangle  HKl  will  serve  for  the  whole, 
instead  of  DIK,  and  the  two  sides  BE  and  DC,  which 
do  not  meet  HI,  must  be  produced  till  they  meet  it,  and 
all  the  intersections  must  be  drawn  to  K,  as  in  Fig.  5. 

Prob.  XV.  Given  the  base  ABCDEFA  of  an  erect 
prism,  and  the  intersection  HI  of  a  sectional  plane,  and 
the  inclination  of  this  plane,  to  find  the  sectional  lines  on 
the  sides  of  the  prism.     Fig.  7. 

Draw  lines  GH,  GL,  and  GI,  parallel  to  the  sides  of 
the  prism,  till  they  cut  the  intersecting  line  ;  draw  GK 
perpendicular  to  HI,  meeting  it  at  K,  and  f  iP  perpendi- 
cular to  GK  ;  make  the  angle  GKP  equal  to  the  mclina- 
tion;  make  GM,  GN,  GO,  each  equal  to  GP;  draw 
MH,  NL,  01,  and  GMH,  GNL,  GOI,  arc  the  angles 
which  the  sectional  lines  make  with  the  lines  of  con- 
course of  the  angles. 

From  what  has  now  been  said.  Fig.  8.  will  be  plain  to 
inspection.  It  only  differs  from  the  last,  in  the  base  be- 
ing a  square. 

Prob.  XVI.  Any  three  points  being  given  on  the  sur- 
face of  a  cylinder,  to  find  an  envelope  that  would  coin- 
cide with  a  section  passing  through  these  three  points, 
and  over  the  surface  of  the  segment  of  the  cylinder,  be- 
3F 
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tweeu  the  two  straight  lines  drawn  on  the  surface, 
through  the  two  most  remote  points  parallel  to  the  axis, 
the  seat  of  the  three  points  being  given  on  the  base. 
Plate  CXVIII.  Fig.  1. 

This  will  admit  of  three  different  cases.  Let  Fig.  1. 
be  the  cylinder,  and  let  the  points  be  B,  D,  F  ;  draw  B  A, 
DC,  and  FE  parallel  to  the  axis  cutting  the  base  at  A, 
C,  E  ;  then  A,  C,  and  E  are  the  seats  of  the  three 
points,  and  ACEFDBA  is  the  portion  which  requires 
the  envelope. 

Now,  suppose  the  cylinder  to  be  cut  by  a  plane  ABFE, 
■which  will  be  parallel  to  the  axis,  besides  the  plane  of 
the  section  BDFGHI ;  then  the  plane  ABFE  may  cut 
the  plane  of  the  section  through  the  three  points  at  right 
angles,  or  the  plane  ABFE  may  form  an  acute  angle 
with  the  plane  BDFA,  or  any  obtuse  angle  with  the  said 
part,  according  to  the  situation  of  the  point  D. 

In  the  general  description,  it  will  only  be  necessary 
to  have  the  seats  of  the  three  points  given  on  the  base, 
and  the  heights  of  the  points  on  the  cylinder  from  their 
seats.  Let  ABC,  Fig.  2,  3,  4,  be  the  part  of  the  base 
of  the  cylinder,  and  A,  B,  C,  the  seats  of  the  tlircc 
points.  Join  AC  ;  draw  CE  and  AD  perpendicular  to 
AC  ;  make  AD  equal  to  the  height  of  the  point  above 
A,  CE  equal  to  the  height  of  the  point  above  C,  and  CF 
equal  to  the  height  of  the  point  above  the  seat  B  ;  join 
ED  ;  draw  FG  parallel  to  CA,  and  GH  parallel  to  EC 
or  DA,  cutting  AC  at  H,  and  join  HB  ;  produce  AC  to 
I ;  divide  the  curve  ABC  into  any  number  of  equal 
parts,  and  extend  these  parts  upon  CI ;  through  the 
points  of  division  in  the  curve  ABC,  draw  lines  parallel 
to  BH  intersecting  AC;  from  the  points  of  intersection 
in  AC,  draw  lines  parallel  to  GH  to  meet  DE  ;  irom  the 
points  of  meeting  in  DE,  draw  lines  parallel  to  AC  ; 
and  from  the  divisions  in  CI,  draw  lines  parallel  to  CE, 
seas  to  intersect  the  other  parallels  last  drawn,  the  one 
continually  nearer  to  CI  and  more  remote  from  CE  than 
the  last,  and  draw  a  curve  EK.  through  the  several  points, 
and  CIKEC  will  be  the  envelope  required. 

Fig.  1.  is  the  case  where  the  rectangular  plane  makes 
aright  angle  with  the  elliptic  section;  Fig.  2.  that  where 
the  angle  made  by  the  rectangular  plane  and  the  elliptic 
section  is  acute  ;  and  Fig.  3.  the  case  where  the  angle 
formed  by  these  two  planes  is  obtuse. 

In  Fig.  3.  and  4.  DME  is  the  orthographical  projec- 
tion of  the  curve,  with  which  the  curve  line  EK  of  the 
envelope  would  coincide  :  This  is  found  by  drawing 
parallels  to  GH  through  the  points  of  division  in  the 
curve  ABC,  to  meet  the  parallels  of  AC,  as  shown  by 
the  dotted  lines. 

Coverings  of  Solids. 

Prob.  XVII.  To  cover  any  portion  of  the  surface  of 
a  cylinder,  cut  by  any  two  oblique  planes  at  right  angles 
lo  an  axal  plane,  given  liic  inclination  of  the  cutting 
plune  to  the  axis ;  so  that  the  envelope,  or  covering, 
will  exactly  cover  the  surface  of  the  cylinder  terminated 
by  the  sections. 

Let  that  part  of  the  axal  plane  intersected  by  the  two 
oblique  sections,  and  one  or  both  sides  of  the  cylinder, 
be  denomiiiatfccl  tlic  seat  of  the  envelope  ;  and  suppose 
Vhe  cylinder,  or  portion  of  the  cylinder,  to  be  cut  by  a 
plane  at  right  angles  to  the  axis,  the  intersection  of  this 
and  the  axal  plane  will  either  fall  within  the  seat  of  the 
envelope  or  its  plane  produced  ;  again,  let  the  arc  of  the 
section  at  right  angles  to  the  axis,  be  called  the  regulat- 


ing arc ;  the  section  itself,  the  regulating  section ;  the 
base  of  the  said  section  on  the  axal  plane,  the  primary 
abscissa ;  and  the  regulating  arc  extended  in  a  straight 
line,  the  secondary  abscissa ;  and  all  lines  at  right  an- 
gles to  the  primary  abscissa,  terminated  by  the  sides  of 
the  seat  of  the  envelope,  ordinates. 

The  method  of  finding  the  envelope  will  then  be  as 
follows :  Take  any  convenient  straight  line  for  the 
primary  abscissa  as  a  base,  and  describe  the  regulating 
section ;  describe  the  seat  of  the  envelope  in  position  to 
the  primary  abscissa ;  divide  the  regulating  arc  into  any 
number  of  equal  parts  ;  extend  the  parts  on  any  conve- 
nient straight  line  for  the  secondary  abscissa  ;  draw  lines 
through  the  points  of  division  in  the  regulating  arc,  at 
right  angles  to  the  primary  abscissa,  so  as  to  cut  both 
sides  of  the  seat  of  the  envelope  ;  through  the  points  of 
division,  in  the  secondary  abscissa,  draw  lines  at  right 
angles  to  the  said  abscissa ;  then  taking  the  ordinates  of 
the  primary  abscissa,  and  placing  them  from  the  secon- 
dary abscissa  on  the  indefinite  perpendiculars,  their  ex- 
tremities will  give  the  points  through  which  the  curves 
or  sides  of  the  envelope  will  pass. 

Examples.  Let  ABCD,  Fig.  5.  No.  1,  represent  the 
quarter  of  a  cylinder  ABE,  a  section  at  right  angles  to 
the  axis  projected  on  a  plane,  orthographically,  with  its 
axis  parallel  to  the  said  plane  ;  let  the  right  angled  tri- 
angle ABy  represent  a  part  to  be  covered.  In  this  case, 
AB  and  By  form  a  right  angle ;  make  ABC,  No.  2,  equal 
to  AB/,  No.  1;  then  ABC  will  be  the  seat  of  the  enve- 
lope, AB  the  primary  abscissa,  and  also  a  side  of  the  seat 
of  the  envelope.  Make  ABD  the  regulating  section  of 
the  quadrantal  cylinder ;  divide  the  regulating  arc  BD 
into  any  number  of  equal  parts  ;  from  the  points  of  divi- 
sion draw  lines  perpendicular  to  AB ;  continue  these 
lines  to  meet  AC;  take  the  equal  parts  of  the  arc  BD, 
and  extend  them  on  the  secondary  abscissa  BE;  draw 
indefinite  perpendiculars  to  BE ;  take  all  the  ordinates 
from  the  seat  of  the  envelope,  beginning  with  BC,  and 
place  them  respectively  on  the  indefinite  perpendiculars 
from  the  secondary  abscissa  BE,  and  through  the  extre- 
mities draw  the  curve  CE,  then  will  BEC  be  the  enve- 
lope required. 

Let  the  obtuse  angled  triangle,  d  e  f.  No.  1.  represent 
the  part  to  be  covered:  make  AFC,  No.  3.  equal  to 
d  ef,  and  AFC  is  the  seat  of  the  envelope  :  produce  CF. 
to  B,  and  draw  AB,  forming  a  right  angle  with  BC.  Upon 
AB  describe  the  regulating  section  ABD  :  divide  the 
arc  BD  into  any  number  of  equal  parts  :  from  the  points 
of  division  draw  perpendiculars  to  AB  :  produce  the  per- 
pendiculars to  meet  AC  :  extend  the  parts  of  the  arc 
BD  upon  BE  :  from  the  points  of  division  draw  the  inde- 
finite perpendiculars  :  take  the  ordinates  from  the  seat 
of  the  envelope  contained  between  AB  and  AF,  begin- 
ning the  first  with  BF,  and  apply  them  respectively  as 
ordinates  to  BE.  Again,  take  the  ordinates  in  the  seat 
of  the  envelope  contained  between  AB  and  AC,  begin- 
ning with  BC,  and  apply  them  respectively  as  ordinates 
to  BE.  Thro\igh  the  extremities  of  the  first  set  of  ordi- 
nates, draw  the  curve  FE;  and  through  the  extremities 
of  the  second  set,  draw  the  curve  CE ;  then  will  FCE 
be  the  envelope  required. 

Again,  let  tiie  acute  angled  triangle,  ghii  No.  I.  re- 
present the  part  to  be  covered  :  it  may  be  shown  in  the 
same  words,  and  by  the  same  letters  of  reference,  that 
FCE,  Nu.  4.  will  be  the  envelope  foi'  the  surface  g/ii, 
No.  1. 

In  the  same  manner,  it  may  be  shoM-n,  that  FEIiC, 
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Fif;.  6.  No.  2.  is  the  nnvclopc  for  tlial  pari  r  f  .?■  c. 
)ii;.  6.  No.  I.  of  llu:  s(  niH  ylindci-  AUCl),  WV.  bciiijj 
tlic  stretch  out  ol'  HDA,  iiiid  A1"C;G  the  seat  of/.?'  C  c. 

Nothiii};  call  be  more  useful  in  (geometrical  lines  than 
the  method  of  descril)inf!;  the  envelope  of  any  portion  of 
a  cylinder.  15y  this  method  we  arc  enabled  to  describe 
the  soffits  of  the  iniradoses  of  any  arched  aperture;  to 
find  the  exact  situation  of  a  line  on  the  curved  surface  of 
any  rib  line  that  would  stand  vertically  over  any  given 
line  as  a  seat,  whatcvt-r  be  the  form  of  the  line  which 
constitutes  the  scat.  The  coverinpj  of  domes  with  boards 
is  exactly  the  same  as  in  Tig.  5.  No.  4.  The  dome,  even 
thouj^h  spherical,  may  be  supposed  to  be  constituted  of 
a  number  of  cylindric  pieces,  each  forminj;  an  isosceles 
liiant^lc  on  the  base.  In  this  case,  the  part  to  be  cover- 
ed will  be  contained  between  two  oblitiue  planes,  inakinp; 
ecjual  angles  with  the  axis  of  the  cylinder;  the  (|uadrant 
ABl)  may  bo  considered  as  a  section  of  the  dome  throup;!! 
the  axis  ;  and  the  envelope  CEF  one  of  the  boards,  wliich, 
when  found,  is  a  mo\ild  for  all  the  rest.  Having  a  clear 
understanding  of  these  several  diagrams,  it  cannot  be 
dilVicult  to  form  an  idea  how  to  cover  any  portion  of  a  cy- 
linder, whether  bounded  by  parallel  planes  or  by  any 
curved  section  whatever.  The  falling  moulds  of  the 
hand  rails  of  stairs  arc  to  be  considered  as  the  envelope 
of  certain  portions  of  cylinders. 

P«on.  XVIII. — To  cover  the  surface  of  a  semicy- 
lindi'oid,  contained  between  two  parallel  planes,  given 
the  regulating  section  and  the  seat  of  the  envelope. 
Fig.  7. 

Let  the  regulating  section  be  ABC,  and  let  CDEF 
be  the  scat  of  tiie  envelope  :  divide  the  regulating  arc 
ABC  into  any  number  of  ct)ual  arcs  :  extend  these  arcs 
on  the  straight  line  AH  :  (Iraw  lines  through  the  divi- 
sions of  the  arc  ABC,  at  right  angles  to  AC,  producing 
them  till  they  meet  F,F.  Tlirough  the  points  of  division 
iji  AH  draw  indefinite  ordiiiatcs  :  take  the  respective 
ordinatcs  contained  between  AC  and  DC,  beginning  with 
AU,  and  apply  them  successively  from  AD  towards  H; 
and  througli  their  extremities  draw  the  curve  DH.  In 
like  manner,  take  the  ordinatcs  contained  between  AC 
and  EF,  and  apply  them  in  the  same  order  on  the  inde- 
finite ordinates  of  AH,  and  draw  the  curve  EG  ;  then 
will  DEGH  be  the  envelope  required. 

Prob.  XIX. — To  cover  the  portion  of  the  surface  of 
a  semicylinder  contained  between  two  other  cylindrical 
surfaces,  w  hich  have  their  axes  passing  through  that  of 
the  semicylinder,  and  to  the  plane  of  the  said  semicylin- 
der, Fig.  8. 

The  Tncthod  of  proceeding  with  this  is  exactly  the 
same  as  in  the  former  cases,  and  may  he  expressed  in 
the  same  words.  It  may  only  be  observed,  that  as  the 
scat  is  alike  on  both  sides,  by  finding  one  half  of  the  en- 
velope the  other  will  be  given. 

PitoB.  XX. — To  find  the  envelope  for  the  frustum  of 
a  semiconc.  Fig.  9.  Let  A  BCD  be  the  scat  of  the  enve- 
lope; AEB  the  end  of  the  frustum  or  regulating  sec- 
tion :  continue  AD  and  BC  till  they  meet  in  F :  from  F, 
witli  the  radius  FA,  describe  the  arc  AH ;  and  with  the 
radius  FD  describe  the  arc  DG :  make  the  arc  AH  equal 
to  the  arc  AEB,  and  draw  HGF :  then  will  ADGH  be 
the  envelope  required. 

I'ov,  suppose  the  semicircle  AEB  turned  upon  AB  at 
a  right  angle  with  ABCD,  and  the  envelope  ADGH  bent 
and  turned  upon  AD,  so  that  the  arc  AH  may  coincide 
in  all  points  with  die  semicircle  AEB,  and  HG  with  BC:, 
the  arc  AH  will  have  AB  for  its  seat,  and  the  arc  DG 


will  have  DC  for  its  Bcal  :  therefore  ADGll  will  be  the 
envelope  f'jr  the  seal  ABCD,  which  is  the  axal  section 
of  the  frustum. 

Piioii.  XXI.  To  iind  the  envelope  for  the  portion 
of  a  semiconc  terminated  by  two  cylindrical  surfaces, 
which  have  their  axes  perpendicular  to  the  plane  of  the 
semiconc,  and  jjassing  through  the  axis  of  the  said  hcnii- 
conc,  Fig.  I'l. 

Let  ABt;DEFA  be  the  gcatof  the  envelope  :  join  AC  ; 
and  draw  (JM  a  tangent  to  the  arc  FED,  cutting  AF  and 
("D  produced  at  C;  and  H ;  then,  by  the  last  problem, 
find  the  envelope  AIKGA  to  cov(;r  the  frustum  of  the 
cone,  whose  seat  is  ACHG.\  :  then  having  marked  the 
equal  parts  on  the  quadrant  y\L,  and  the  same  parts  on 
the  arc  AI,  which  will  be  double  in  number  to  tliat  con- 
tained in  AL,  draw  lines  through  the  points  of  division 
in  AL,  at  light  angles  to  AC.  From  the  culling  points 
in  AC,  draw  lines  to  the  centre  M  of  the  cone  :  likewise 
through  the  points  of  division  in  the  circular  arc  AI,  draw 
lines  again  to  M  :  from  the  points  in  the  arc  AB,  and 
from  those  in  the  arc  FE  intersected  by  the  lines  drawn 
to  M,  draw  lines  parallel  to  AC,  to  meet  AM  :  from  the 
points  of  meethig  describe  arcs  from  M  as  a  centre,  so 
as  to  intercept  the  first,  second,  third,  kc.  drawn  frojn 
the  divisions  in  ABto  the  point  M,  taken  \n  the  same  or- 
der from  A  towards  B,  and  from  F  towards  E :  through 
the  points  thus  intercepted,  draw  the  curves  AN  and 
FO  ;  and  AFON  will  be  the  half  of  the  envelope.  Make 
the  other  half  NOPl  similar  by  the  same  method,  or 
any  other;  and  AFOFINA  will  be  the  whole  envelope 
required. 

PuoD.  XXII.  To  find  the  envelope  of  the  frustum  of 
a  semicunioid.  Fig.  1 1. 

Let  ABCE  be  the  seat  of  the  surface  to  be  covered  ; 
let  DEC,  the  section  of  the  lesser  end,  be  a  semicircle, 
that  of  the  greater  end  a  semi-ellipse,  and  each  of  the 
same  altitude,  or  NE  equal  MF.  Produce  AD  and  BC 
to  meet  in  G.  To  find  any  point  <,  in  the  envelope,  pro- 
ceed thus  :  In  the  semicircumfcrence  DEC,  take  any 
point  p  very  near  to  the  extremity  D  of  the  diameter 
DC;  draw  fi  q  perpendicular  to  DC,  cutting  it  in  7  :  join 
(7  G  ;  draw  GH  perpendicular  to  AG  ;  on  fill  make  G« 
equal  \a  q  fi\  extend  the  arc  D/;;  from  D,  with  this  ex- 
tension as  a  radius,  describe  an  arc  at  t ;  from  «,  with 
the  distance  G  y,  describe  another  arc,  cutting  the  for- 
mer at  t.  In  like  manner,  by  taking  the  point  t  very 
near  to  /i,  draw  v  w  perpendicular  to  DC,  cutting  DC 
at  lu  ;  join  Git> ;  make  G  0  equal  to  via  ;  extend  the  arc 
fi  -',  and  from  t,  with  this  extension,  describe  an  arc  at 
y ;  from  0  with  the  distance  G  tu,  describe  another  arc, 
cutting  the  former  at  tj,  and  y  will  be  another  point  in 
the  curve.  In  this  manner  all  succeeding  points  to  the 
centre  j  will  be  found;  so  that  Dry,  ice.  will  be  the 
curve,  which  will  correspond  with  the  semicircle  DEC ; 
join  «  c  and  0  v,  and  produce  them  to  u  and  2  ;  also  pro- 
duce G  q  and  G  w  to  meet  AB  at  n  and  x- ;  make  t  u 
ctiual  to  q  n,  and  y  z  equal  to  war ;  then  draw  the  cun-c 
D  t  y,  &C.  to  J,  and  the  curve  A  u  r,  &c.  to  the  middle, 
and  this  will  complete  one  half  of  the  envelope;  the 
other  half  being  joined  upon  the  same  base,  and  made 
equal  and  similar,  will  complete  the  whole  envelope 
ADKLA. 

To  find  the  envelope  of  a  part  of  a  semicunioid.  con- 
tained between  two  cylindric  surfaces,  having  their 
axes  perpendicular  to  the  triangle  passing  through  the 
axis  of  the  cunioid,  and  intersecting  that  of  the  cunioid, 
Fig.  12. 
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Find  the  curve  line  nojt  tj,  Avhich  corresponds  to  the 
semicircumference  of  the  semicircle,  as  in  the  last  prob- 
lem, the  straight  line  aikl  ?n  being  a  tangent,  and  paral- 
lel to  the  chord  on  the  concave  side ;  make  all  the  dis- 
tances bf,  cff,  dh,  kc.  respectively  equal  to  in,  ko,  Iji-, 
mg,  &c. ;  draw  the  curve  efgh  and  it  will  be  the  edge 
of  the  envelope,  which  will  have  e  n  o  flij,  &c.  for  its 
seat ;  and  if  fs  be  made  equal  to  nv,  g  t  equal  to  o  to, 
li  u  equal  to  q  y,  and  the  curve  rstu,  &c.  being  drawn, 
will  give  the  other  edge  of  the  envelope,  which  will  have 
the  arc  vivxy,  Sec.  for  its  seat. 

These  two  last  problems  are  exceedingly  useful  in  all 
kinds  of  arched  work  that  is  circular  on  the  plan,  the  in- 
tradoses  of  the  arches  splaying  on  the  sides  and  level  at 
the  crown,  particularly  in  sash  work  :  but  it  is  to  be  re- 
gretted, that  no  accurate  method  for  finding  the  envelope 
has  yet  been  discovered ;  every  attempt  to  greater  accu- 
racy than  the  above  has  been  foiled.  There  is  one  me- 
thod, however,  that  will  give  the  envelope,  or  veneer, 
exactly  true,  by  the  use  of  a  centre,  and  describing  the 
lines  on  its  surface  the  same  manner  as  in  plans,  tlien  ap- 
plying the  equal  distances  from  the  seats  from  a  gra- 
duated pole,  which  is  the  vertex  of  the  cunioid,  that  is, 
by  making  the  distances  equal  to  fi  g,  v  w,  &c.  Fig.  1 1. 
or  by  drawing  the  equal  ordinates  on  the  ends  of  the  cen- 
tre, and  joining  the  level  lines,  and  taking  all  the  dis- 
tances from  their  seats. 

BOOK  III. 

Constructive  Carfientry . 

CoKSTRUCTivE  Carpentry  shows  the  principles  and 
mode  of  combining  individual  pieces  of  timber  into  one 
complete  frame,  which  shall  form  an  essential  part  of  a 
building. 

The  knowledge  of  this  configutation  depends  on  the 
properties  of  the  several  solids  which  are  to  constitute' 
the  whole,  and  must  be  sought  for  in  the  principles  of 
Stereography,  which  we  have  already  illustrated.  The 
angular  ribs  of  domes,  groins,  roofs,  &cc. ;  the  art  of  hand 
railing,  sashes,  and  archivolts  with  circular  heads  upon 
circular  plans,  depend  principally  on  the  sections  of  so- 
lids. By  the  coverings  of  bodies,  the  under  sides  of 
groined  ribs  and  the  front  ribs  of  niches  are  formed  to 
their  plans;  the  falling  moulds  of  winding  stairs  are 
adapted  to  the  spiral  line  of  the  steps,  and  the  archivolts 
of  arches  to  the  plans  of  the  apertures.  By  the  angles 
which  the  arrises  make  with  the  adjacent  sectional  lines, 
we  arc  enabled  to  cut  prismatic  or  pyramidal  bodies,  so 
as  to  fit  any  plane  surface,  whatever  angle  or  angles 
'.he  arrises,  or  any  determinate  line  of  the  body,  may 
make  with  the  said  surface ;  as  in  purlins,  jack  rafters. 
Sec.  These  principles  are  not  only  essential  to  car- 
pentry, but  are  equally  applicable  to  the  constructive 
parts  of  masonry  ;  as  in  the  formation  of  arches,  so  as 
to  form  their  surfaces  in  the  face  of  any  wall,  and  to 
the  surface  of  any  given  solid  which  shall  be  a  centre  for 
the  said  arch.  In  pluml)ing,  the  sheets  of  lead  for  co- 
vering domes  arc  formed  by  the  rules  for  the  covering 
of  solids. 

Vaulting,  Groixijjg,  and  AiifniN-G. 

A  simple  vault  is  an  interior  concavity,  extended  over 
two  parallel  opposite  walls,  or  over  all  the  diamitrically 
opposite  sides  of  one  circular  wall. 


The  concavity,  or  interior  surface  of  the  vault,  is  call- 
ed the  intrados. 

The  intrados  of  a  simple  vault  is  generally  formed  of 
the  portion  of  the  surface  of  a  cylinder,  cylindroid,  or 
sphere,  never  greater  than  that  of  half  the  solid ;  and 
the  springing  lines  of  the  coussinet,  which  terminate  the 
walls  from  which  the  vault  rises,  are  generally  straight 
lines,  parallel  to  the  axis  of  the  cylinder  or  cylindroid. 

When  the  vault  is  spherical,  the  circular  wall  ter- 
minates in  a  level  plane  at  top,  from  which  the  vault 
springs,  and  forms  either  a  complete  hemisphere,  or  a 
portion  of  the  sphere  less  than  the  hemisphere. 

Conical  surfaces  are  seldom  employed  in  vaulting, 
but  when  a  conical  surface  is  employed  for  the  intrados 
of  a  vault,  it  should  be  semi-conic,  with  a  horizontal  axis, 
or  the  surface  of  the  whole  cone  with  its  axis  vertical. 

All  vaults  which  have  a  horizontal  straight  axis,  are 
called  straight  vaults. 

All  vaults  which  have  their  axis  horizontal,  are  c^alled 
horizonal  vaults. 

A  GROIN,  is  the  excavation  or  hollow  formed  by  one 
simple  vault  piercing  another  at  the  same  height,  such, 
that  two  geometrical  solids  being  transversely  applied 
one  after  the  other ;  a  portion  of  the  groin  may  l^avc 
been  in  contact  with  the  first  solid,  and  the  remaining^ 
part  in  contact  with  the  second  solid,  when  the  first  ivS 
removed.  The  most  usual  kind  of  groining  is  on< 
cylinder  piercing  another,  or  a  cylinder  or  cylindroid 
piercing  each  other,  having  their  axes  at  right  angles. 

A  multangular  groin,  is  that  which  is  formed  by  three 
or  more  sim.ple  vaults  piercing  each  other  at  the  same 
height,  so  that  if  the  several  'solids  which  form  each 
simple  vault  be  respectively  applied,  only  one  at  a  time, 
to  succeeding  portions  of  groined  surface,  every  portion 
of  the  groined  surface  will  have  formed  successive  contact 
with  certain  corresponding  portions  of  each  of  the  solids- 
A  rectangular  groin,  is  that  which  has  the  axes  of 
the  simple  vaults  in  two  vertical  planes,  at  right  angles 
to  each  other. 

An  equi-angular  groin,  is  that  in  which  the  several 
axes  of  the  simple  vaults  form  equal  angles,  around  the 
same  point,  in  the  same  horizontal  plane. 

The  axis  of  each  simple  vault  forming  the  intrados  of 
a  groin,  is  the  same  with  the  axis  of  the  geometrical 
solids,  of  which  the  intrados  of  the  groin  is  composed. 

When  the  breadths  of  the  cross  passages,  or  open- 
ings of  a  groined  vault,  are  equal,  the  groin  is  said  to 
be  equilateral. 

Arches  are  also  formed  by  one  simple  vault  piercing 
another,  after  the  same  manner  as  groins. 

Arches  have  various  names,  according  to  the  sur- 
faces of  the  two  geometrical  bodies,  which  form  tlie 
simple  vault. 

A  cylindric  arch,  is  that  which  is  formed  by  the  inter- 
section of  one  portion  of  a  cylinder  with  another. 

A  cylindroidic  arch,  is  that  which  is  formed  by  the 
intersection  of  one  portion  of  a  cylinder  with  another. 

A  spheric  arch,  is  that  which  is  formed  by  the  inter- 
section of  one  portion  of  the  splicre  with  another. 

A  conic  arch,  is  that  wliich  is  formed  by  the  mtersection 
of  one  portion  of  a  cone  with  another. 

The  species  of  every  arch,  formed  by  the  intersection 
of  two  vaults  of  uiieciurl  heights,  is  denoted  by  two 
preceding  words,  the  former  of  which  ending  in  o,  indi- 
catcs  iIk:  simple  vault,  which  lias  the  greater  height,  and 
the  latter,  ending  in  /r ,  indicates  the  simple  vault  of  the 
less  height. 
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When  an  arch  is  formed  by  the  intcrscclion  of  two 
uncciual  cyliiiJiic  vaults,  it  is  called  a  cylindio-cyliiidric 

urcli. 

When  an  arch  is  formed  by  the  intersection  of  a  cylin- 
tlric  vault  with  a  spheric  vault,  and  the  spheric  portion 
bcint;  of  greater  luijvht  than  the  cylindric  portion,  the 
arch  is  calleil  a  sphero-cylinilric  arch. 

When  an  arch  is  formed  by  the  intersection  of  a  cylin- 
dric \aull  will)  a  spin  ric  vault,  and  the  spheric  portion 
is  of  less  altitude  than  the  cylindric  portion,  it  is  called  a 
rylindro-spheric  arch. 

When  one  conic  vault  pierces  another  of  (greater  alti- 
tude, the  arch  formed  by  the  intcrscclion  is  called  a  cono- 
coiiic  arch. 

History  (ff  Groins. 

The  inv'enlion  of  groins  must  have  been  subsequent  to 
that  of  .simple  vaulting,  and  has  probably  originated  from 
arched  passages,  when  it  was  necessary  to  occupy  the 
whole  height.  At  what  time  they  were  first  introduced 
in  architecture  is  uncertain:  the  remains  of  antiijuity 
shew  that  they  are  of  very  remote  date,  which,  however, 
cannot  be  traced  beyond  the  times  of  Roman  power  and 
grandeur.  Use  or  necessity  was  no  doubt  the  occasion 
of  tlieir  invention  ;  but  in  process  of  time  they  were  used 
.IS  ornaments,  and  became  fashionabU;  at  the  decline  of 
ihc  empire.  They  arc  to  be  found  in  the  amphitheatre 
at  Rome,  formed  at  the  intersections  of  the  radiating 
and  elliptic  passages.  In  the  temple  of  Peace,  and  baths 
of  Dioclcsian,  at  the  same  place,  instead  of  massive 
piers,  they  are  supported  uponcolunms,  the  most  feeble 
of  all  supports,  and  which  would  be  incapable  to  resist 
the  lateral  pressure  of  the  arches,  were  it  not  for  the 
auxiliary  support  of  the  walls  immediately  behind  them 
at  the  sides  and  angles  of  the  building. 

Groins  continued  to  be  used  at  the  decline  of  the 
Roman  empire  in  ecclesiastic  structures ;  and  where- 
ever  grandeur  or  decoration  was  required,  they  were 
never  omitted.  They  became  the  most  principal  orna- 
ment of  the  times,  and  formed  the  most  conspicuous 
features  in  the  edifices  in  which  they  were  employed. 
At  first  they  were  used  in  the  same  manner  as  by  the 
Romans. 

In  after  times  the  groins  were  supported  upon  ribs 
which  sprung  from  cylindrical  or  polygonal  pillars,  with 
capitals  of  the  same  form.  This  produced  a  necessary 
change  in  the  figiire  of  the  vaulting,  as  the  bottom  of 
the  ribs  rise  from  the  circumference  of  a  circle,  instead 
of  the  angles  of  a  square,  with  its  sides  parallel  to  the 
walls  ;  and  as  the  spaces  between  and  over  the  ribs 
were  vaulted  in  a  twisted  or  winding  surface,  so  as  to 
coincide  in  every  part  with  a  straight  luie,  level  between 
the  ribs ;  the  angles  of  the  groined  surface  were  thus 
very  obtuse  at  the  bottom,  but  diminished  continually 
upwards,  and  ended  in  a  right  angle,  at  the  summit  of 
tlie  ceiling.  Afterwards,  when  the  pillars  were  formed 
upon  a  square  plan,  diagonally  placed  with  regard  to  the 
sides  of  the  buijiling,  and  decorated  witli  vertical  mould- 
ings, or  small  :Utaciied  colunms,  and  the  number  of  ribs 
increased,  the  first  idea  of  fan  work  would  be  presented 
at  the  springing  of  the  ribs.  But  in  this  the  architects 
would  sooii  perceive  an  incongruity  of  form  in  the  sur- 
face :  as  it  approaciied  ihe  summit  of  the  vaulting,  the 
ribs  would  be  t'onned  all  of  e(|ual  radii,  8rd  disposed 
arouiKl  to  support  a  concavity  which  might  be  generated 
by  revolvuig  a  curve  round  an  axis  which  ^vas  in  the 


centre  of  the  pillars  ;  and  being  accustomed  to  groins 
meeting  in  lines  crossing  each  other,  it  was  natural  to 
suppose  they  would  at  first  permit  the  ribs  to  run  out 
and  meet  each  other,  which  would  then  be  of  unequal 
h'ngths.  If  the  difl'erence  between  the  openings  was 
not  very  great,Mie  lines  thus  formed,  by  the  meeting  of 
the  opposite  sides  of  the  vaulting,  would  not  differ 
materially  from  straight  lines,  but  would  not  be  parallel 
to  the  horizon,  as  they  would  run  upwards  towards  the 
cenii-e  of  tin-  groin  ;  but  this  would  de[)end  on  the  angle 
formed  by  two  opposite  ribs  in  the  same  plane.  Thus 
if  the  tangents  formed  at  the  vertex  of  the  opposite 
curves  contained  an  angle  of  120  degrees,  the  apex  line 
on  the  ceiling  would  form  a  curve,  in  receding  from 
the  vertical  angles  of  the  said  ribs,  of  a  very  decided 
convexity  ;  but  in  going  progressively  forward,  the  cur- 
vature would  change  into  a  concavity,  and  then  would 
begin  again  to  descend.  The  idea  of  intersecting  the 
ribs  thus  disposed  in  vertical  planes  around  a  common 
axis,  by  circular  horizontal  ribs,  was  natural  ;  and  this 
again  would  generate  another  idea,  of  supporting  the 
upper  ends  of  the  ribs  by  a  circular  ring,  cor.centric  with 
the  axis  of  a  pillar  ;  and  thus  being  done  from  four 
pillars,  would  leave  a  space  inclosed  by  four  convex 
arcs  of  circles.  Nothing  farther  was  re<|Uired  to  com- 
plete this  system  of  vaulting  than  to  fill  up  the  spacCj 
and  the  whole  would  be  keyed  together.  In  this  man- 
ner, by  slow  and  imperceptible  changes,  a  species  of 
vaulting  was  invented  very  different  from  that  of  the 
Greeks  and  Romans.  Instead  of  closing  the  space,  if 
we  suppose  another  ring  forming  a  complete  circum- 
ference to  be  built  interiorly  to  touch  the  former  arcs, 
and  the  four  triangular  curved  spaces  closed  and  wedged 
together  with  masonry,  the  whole  will  stand  e<|ually  firm 
as  if  the  middle  had  been  solid  ;  and  thus  an  aperture  for 
light  will  be  formed  the  same  as  in  dome  vaulting. 

The  only  improvement  made  by  the  moderns  in  vault- 
ing, is  the  cylindro-cylindric  arches,  which  are  made  in 
opposite  sides  of  a  vault,  and  when  regularly  repeated, 
have  a  very  beautiful  effect. 

In  wareiiouscs,  which  arc  loaded  with  the  greatest 
weights,  and  where  the  walls  arc  placed  at  a  remote  dis- 
tance, it  becomes  necessary  to  introduce  many  supports 
to  the  floors,  which  if  constructed  of  timber  are  liable 
to  botii  fire  and  rot,  and  thereby  exposed  to  sudden 
danger ;  every  precaution  should  therefore  be  taken  to 
prevent  the  risk  to  which  they  arc  thus  exposed  ;  at  least 
as  far  as  may  appear  eligible  in  the  profits  arising  from 
the  articles  to  be  deposited  making  a  full  compensation 
i\>\-  the  additional  expcnce.  The  end  will  be  fully 
answered  by  the  introduction  of  groins,  which  not  only 
ansv/cr  the  same  purpose  as  the  flooring  of  timber  work 
and  the  wooden  posts  wliich  support  it,  but  are  more 
durable,  and  a  certain  proof  against  botii  fire  and  rot. 
Though  groins  are  only  employed  in  the  lower  stories  of 
buildings,  owing  to  the  great  expcnce  which  would  be 
incurred  by  the  great  thickness  of  walling  and  the 
diminution  of  space  which  would  be  occasioned  thereby, 
tliey  may  at  all  times  be  used  in  cellars  and  ground 
stories,  without  much  additional  labour  or  expenditure 
of  materials. 

It  has  been  found  that  brick  groins,  risinp  from  rec- 
tangular piers,  are  inadequate  to  the  weight  they  have 
to  support,  and  incommodious  to  the  turning  of  goods 
round  the  comers  of  the  piers.  An  improvement  has 
been  suggested  by  Mr  George  Tapen,  architect,  in  a 
•jmall  pamphlet  lately  published,  where  he  judiciously 
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recommends  the  piers  to  be  constructed  octagonally,  and 
the  square  angles  of  the  groin  to  be  cut  off  equal  to  the 
breadth  of  the  side  of  the  octagonal  piers.  He  gives  a 
very  satisfactory  reason  to  this  purpose,  that  the  angles 
of  groins  built  in  the  common  way,  forming  a  right  angle, 
are  hardly  capable  of  sustaining  themseflves,  and  much 
less  the  load  which  is  required  to  be  supported,  owing 
to  the  bricks  being  so  much  cut  away  at  the  angles  in 
order  to  fit  them  thereto,  that  they  have  little  or  no  lap 
upon  each  other.  This  scheme  should  certainly  be  car- 
ried into  practice  wherever  groins  are  applied  to  such 
uses. 

In  the  construction  of  edifices  for  dwelling,  they  ought 
always  to  be  employed  in  cellars  and  other  damp  situa- 
tions, and  particularly  in  cellars  which  have  paved  apart- 
ments above. 

Groins  for  use  only,  may  either  be  constructed  of  brick 
or  stone,  as  the  material  of  the  one  or  the  other  may  be 
more  easily  procured.  If  they  are  only  to  be  employed 
by  way  of  proportion  or  decoration,  tlieir  beauty  depends 
on  the  generating  figure  of  tlie  sides,  the  regularity  of 
the  surface,  and  the  acutenessor  sharpness  of  the  angles, 
■which  ought  therefore  to  be  rendered  obtuse.  In  the  best 
buildings,  where  durability  and  elegance  are  required  at 
the  same  time,  they  may  be  constructed  of  Avrought 
stone  ;  and  where  elegance  is  wanted  at  a  small  expcncc, 
of  plaster,  supported  by  timber-work. 

Groins  are  constructed  upon  two  different  v'ays,  ac- 
cording as  they  are  built  of  stone  or  brick,  or  constructed 
of  timber-work,  lathed  and  plastered  over.  In  the  for- 
mer case,  a  timber  centering  is  made  to  form  the  con- 
cavity, and  placed  in  order  to  support  the  groin  during 
its  erection.  The  centering  consists  of  several  ribs,  dis- 
posed at  three  or  four  feet  distance,  made  to  tlie  size  of 
the  vault  which  has  the  greatest  opening.  These  ribs 
rest  at  their  extremities  upon  beams  supported  by  stan- 
dards, and  are  boarded  over  without  any  regard  to  the 
transverse  opening,  which  is  afterwards  formed  by 
another  set  of  ribs  adapted  thereto,  and  then  boarded  so 
as  to  meet  the  boarding  of  the  first  vault,  which,  if  it  be 
of  considerable  breadth,  must  have  short  ribs  fixed  upon 
its  surface,  in  order  to  sustain  the  boarding  of  the  trans- 
verse opening,  and  thus  the  centering  will  be  completed. 
It  is  obvious  in  forming  the  ribs  lor  each  vault,  that  the 
outer  curve  must  be  the  arc  of  a  circle  or  ellipse  within 
the  curve  of  the  vault,  and  at  a  distance  from  it  towards 
the  axis  equal  to  the  thickness  of  the  boarding.  In  the 
making  of  the  ground  centre,  it  will  be  necessary  to  find 
the  place  of  the  angles  upon  the  boarding  of  the  large 
vault,  in  order  to  ascertain  the  place  of  the  ribs  and  board- 
ing of  the  transverse  vault.  This  may  be  done  in  three 
different  methods.  If  two  straight  edges  are  placed 
vertically  at  the  angles,  and  another  straight  edge  or 
extended  line  be  made  to  touch  the  surface  of  the  board- 
ing, and  marked  at  all  the  points  of  contact,  keeping  this 
straight  edge  or  line  always  upon  the  edges  of  the  two 
vertical  straight  edges  ;  the  defect  of  tiiis  method  is,  that 
the  place  of  the  angles  at  the  bottom  can  never  be  found, 
as  it  would  require  the  cross  straight  edge  or  line  to  be 
of  infinite  length,  and  the  vertical  ones  infinitely  high. 
A  more  eligible  method,  where  there  is  room,  is  to  fix 
two  ribs  in  the  transverse  part,  and  direct  a  level  straight 
edge  \ipon  the  idges  of  these  libs,  so  that  the  end  may 
come  in  contact  with  the  boards,  and  mark  the  boarding 
in  this  place  ;  find  a  number  of  points  in  the  same  man- 
ner as  may  be  suflicicnt  for  the  purpose,  and  curves 
being  drawn  through  the  points,  will  give  the  curycs  for 


fixing  the  ends  of  the  ribs.  But  the  best  method  is  by 
the  following  geometrical  problem. 

Plate  CXIX.  Fig.  1.  is  a  cylindrical  groin;  No.  1. 
the  plan,  No.  2.  the  elevation.  Such  groins  as  this  fre- 
quently occur  in  lobbies,  halls,  passages,  antirooms,  Set. 

Fig.  2.  is  a  cylindroido-cylindric  groin;  No.  1.  the 
plan,  No.  2.  the  elevation.  It  is  this  kind  of  groining 
that  generally  occurs  in  cellaring ;  to  construct  which,  a 
centering  must  be  formed  as  at  Fig.  2.  No.  3,  4,  5,  and 

6.  No.  3.  shows  the  cylindroidal  part,  which  is  the  widest 
opening,  boarded  over  the  whole  length  ;  then  in  order 
to  fix  the  transverse  boarding,  as  at  No.  2.  the  lines  AB, 
CD,  and  EF,  GH,  No.  3.  must  be  drawn  upon  the  board- 
ing for  the  wide  opening,  either  by  the  former  mechani- 
cal means,  or  by  the  following  geometrical  process.  No. 
5.  shows  the  end  of  this  boarding.  If  the  wide  opening 
be  of  considerable  dimensions,  the  shallow  ribs,  called 
jack-ribs,  are  fixed  between  the  lines  to  the  height  of 
the  cross-vault,  and  made  less  by  the  thickness  of  the 
boarding,  so  as  to  come  within  this  thickness  of  the 
height  of  the  groining.  No.  4.  shews  the  left  hand  part 
completely  boarded  in  ;  No.  5.  the  end  of  No.  3.  No.  6. 
the  end  of  No.  4.,  shewing  the  face  of  one  of  the  ribs  of 
the  centering,  the  thickness  of  the  boarding,  the  jack-ribs 
over  the  boarding,  and  the  posts  and  ends  of  the  beams 
that  support  the  whole. 

Prob.  I.  To  find  the  mould  or  curve  for  determining 
the  place  of  the  angles  upon  the  boarding  of  the  cylin- 
droid,  in  order  to  fix  the  jack-ribs  and  transverse  border- 
ing of  the  cylindric  vault.  No.  4. 

Prob.  II.  Let  it  be  proposed  to  find  the  angles  of 
the  groin  on  the  surface  of  the  foregoing  boarding.  In 
order  to  prevent  confusion  of  letters,  we  shall  suppose 
the  seal  enlarged.     Let  AEM,  Plate  CXIX.  Fig.  2.  No. 

7.  be  half  the  rib  for  the  cylindroido  part;  the  bases 
AM,  and  MN,  being  at  right  angles  to  each  other,  pro- 
duce MA  to  M' ;  extend  the  curve  AE  upon  AM',  from 
the  equal  parts  or  arcs  Ab,  be,  cd,  rfE,  to  Af^,f^li',  h'k^, 
^''M'  ;  through  the  points  of  division  draw  ordinates  ; 
make/''^^',  A'i, /ft/,  M'N,  equal  Xo  fg,  hi,kl;  MN,  and 
through  the  points  g,  i,  t,  N,  draw  a  curve,  which,  when 
bent  roimd  the  bordering  at  No.  3.  from  A  to  I,  from  C 
to  I,  from  D  to  I,  from  B  toT,  &c.  determines  the  place 
of  the  angles. 

Prob.  III.  To  find  the  form  of  the  end  of  the  board- 
ing of  the  cylindric  parts,  in  order  to  fit  it  against  the 
boarding  of  the  cylindroido  part,  stretch  out  the  parts  Mo, 
oft,  /!(/,  ijR,  of  the  arc  MR,  in  the  straight  line  MN', 
from  M  to  s°,  from  s"  to  t^,  from  t^  to  Ji',  and  from  u''  to 
N' ;  draw  the  ordinates  MA,  s°g,  t^i,  u''l,  which  make 
equal  to  MA,  s g,  t  i,u  '.  ;  draw  the  curve  Ag  i  I  N,  and 
the  thing  required  is  done. 

Centering  to   Gothic  Groins. 

In  one  species  of  Gothic  groins,  the  lines  of  con- 
course of  the  sides  of  the  arches  at  the  summit,  cross 
one  another  in  level  lines  parallel  to,  and  ccjuidistant  from, 
the  sides  of  the  building.  The  vaulting  is  supported 
upon  several  ribs  springing  from  the  head  of  each  pillar, 
and  terminating  iipon  t!ic  transverse  lines  of  the  ceiling 
at  diflcrent  equidistant  jioinls.  The  surface  of  the  vault- 
ing lying  upon,  and  between  any  two  adjacent  ribs  from 
middle  to  middle  of  these  ribs,  may  be  considered  to  be 
a  cunioid,  and  the  ribs  may  be  considci'cd  to  be  sections 
of  the  cimioid.  The  surfece  of  llic  ceiling. between  any 
two  adjacent  ribs,  will  therefore  have  this  property,  that 
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a  straight  line  or  edge  applied  cvci^  where  level  oi'  pa- 
rallel to  the  horizon,  lo  two  j;ivcii  points  on  the  sulfate 
between  any  two  ribs,  will  coincide  enlir<Iy  willi  the 
said  surface.  From  what  has  been  said,  it  :i])pcars  tliat 
the  seats  of  the  joints  of  the  aiches  between  any  two  riljs, 
will  meet  each  ollur  in  one  and  the  same  point  in  tlie 
scats  of  the  summits  of  the  arches.  It  will  readily  aj)- 
pear,  that  if  several  ribs  spring;  from  the  lop  of  the  same 
pillar,  each  from  a  point  in  the  circvimferenee  of  a  circle, 
or  from  an  angle  of  a  polygon,  that  there  will  be  as  many 
portions  of  diflerent  cunioids  as  there  are  pairs  of  adja- 
cent ribs  ;  and  consequently  the  |)oint  of  concourse  of 
the  seats  of  the  joints  of  each  portion  will  be  in  the  seat 
of  the  summit  of  tlic  arches,  where  a  straij^ht  line  drawn 
through  two  adjacent  points  in  the  said  circumference 
meets  the  scat  of  the  summit  of  the  arches.-  If  several 
adjacent  ribs  from  the  same  pillar  rise  from  as  many 
points  in  a  straight  line,  all  the  seats  of  the  joints  for 
each,  and  all  the  portions,  will  have  the  same  point  of 
concourse.  What  has  now  been  said  will  be  clearly  seen 
by  the  following  diagrams,  Plate  CXX. 

Fig.  1.  shows  the  plan  of  Gothic  groining,  where  the 
ribs  spring  from  points  in  the  circumference  of  a  circle, 
terminating  the  head  of  eacli  pillai' ;  and  consequently,  if 
the  arches  have  several  points  of  concourse,  two  of  these 
points  will  run  too  far  out  of  the  diagram  for  their  cen- 
tres to  be  marked. 

Phob.  IV.  To  determine  the  seats  of  the  joints, 
draw  half  the  sectional  curve  ABC  between  two  op- 
posite pillars,  upon  its  seat  AB  :  divide  the  curve  AC 
into  as  many  e(|ual  parts  as  there  are  to  be  courses  : 
through  the  points  of  division  draw  ordinatcs  to  cut  the 
seat  AB:  divide  BD  into  the  same  ccjuality  of  parts  re- 
spectively as  BA  :  let  e  be  the  next  adjoining  point  lo  D  : 
produce  e  D  till  it  meet  the  seat  of  the  summit ;  but  if 
the  part  of  concourse  run  out  to  a  great  distance,  which 
is  not  accessible,  produce  f  D  to  n  ;  drawn  n  o  parallel 
to  DB,  meeting  the  seat  of  the  summit  at  o  ;  divide  o  n 
in  the  same  proportion  as  BD  ;  draw  lines  through  the 
corresponding  point  of  division  in  o  n  and  BD,  and  pro- 
duce them  till  they  meet  llie  seat  of  the  next  diagonal 
r/:  join  s  ^i  which  produce  ;  but  if  it  is  likewise  inac- 
cessible, proceed  in  the  same  manner,  by  drawing  a  line 
parallel  to  e  f,  and  dividing  the  line  so  drawn  in  the  same 
proportion  as  c  f;  and  draw  lines  also  through  the  cor- 
responding points  of  division,  and  produce  them  to  meet 
the  seat  g  h  of  the  diagonal,  and  the  seats  of  the  joints 
will  be  completed  for  one  side.  Produce  §•  i  to  /;,  and 
draw  lines  from  the  points  of  division  g  h,  to  the  scat 
J  k  of  the  next  rib,  tending  towards  /;  :  produce  i  I  to  y, 
and  draw  lines  temling  towards  (/  from  the  points  of  divi- 
sion in  i  k,  to  /  m  ;  and  the  seats  of  the  joints  will  be  com- 
pleted for  one  quarter  of  the  groin. 

Prob.  V.  To  find  any  rib,  suppose  the  diagonal  rib 
represented  by  its  seat  AB  or  EB,  Fig.  2. 

Take  AB,  with  its  divisions,  and  place  it  upon  CD, 
Fig.  S:  raise  ordinates  upon  CD,  equal  in  heiglit  to 
those  of  the  half  section  upon  F.F,  and  trace  a  curve 
through  the  extremities,  and  it  will  form  the  angle  rib 
over  the  seat  AB.  Any  other  rib  will  be  found  in  the 
same  manner. 

Instead  of  the  rib  Fig.  3.  being  found  from  its  seat, 
suppose  the  rib  Fig.  4.  to  be  described  with  a  compass  : 
let  the  curve  EM,  Fig.  2.  be  divided  into  equal  parts,  and 
lines  be  drawn  to  meet  EL  parallel  to  the  base  EF,  and 
let  lines  he  also  diawn  perpendicular  to,  and  meeting 
EF :  let  the  base  Gil,  Fig.  4.  be  equal  to  the  seat  AB  ; 


and  MI  ttpial  tn  M\  :  make  the  distances  on  GK,  Fig.  4. 
C(|ual  to  those  on  I^L,  Fig.  2. :  fiom  the  points  of  divi- 
sion, draw  lines  parallel  to  (ill,  to  meet  the  curve  GI: 
draw  lines  perpendicular  to  GH,  to  meet  it:  apply  the 
divisions  to  AB  and  BE,  Fig.  2  ;  and  they  will  be  the 
points  for  drawing  the  seats  of  the  joints. 

Another  method  for  fmdiiig  points  in  the  seats  of  the 
angles  and  joints  is,  by  dividing  all  the  seats  of  the  ril)8  in 
the  same  projiortion  as  in  Fig.  5,  which  is  the  same  rib 
with  Fig.  2  :  the  parts  are  taken  from  PQ,  PR,  Fig.  3, 
and  applied  to  ST,  SU,  Fig.  2,  which  will  give  the  direct- 
ing points  of  the  seats  of  the  joints,  and  also  of  the  remain- 
ing ones.  Fig.  6.  is  the  rib  corresponding  to  ST,  the  base 
being  divided,  as  PQ  or  ST. 

Fig.  7.  is  an  equilateral  fan  groin.  In  this  the  four 
trilineal  spaces,  formed  by  the  four  quadrants,  and  the 
circle  inscribed,  are  all  in  the  same  horizontal  plane ; 
the  surface  within  the  entire  circle  is  generally  horizon- 
tal, but  may  be  raised  with  an  arched  concavity  of  any 
form  whatever;  the  curve  of  the  rib,  continued  through 
this  circle  to  meet  in  the  centre,  wo\dd  have  no  bad 
effect,  and  would  form  a  kind  of  pointed  dome. 

Fig.  8.  is  an  oblong  fan  groin.  In  this  diagram,  the 
sides  of  the  transverse  arch  meet  at  an  interior  angle, 
and  the  line  of  concourse  terminates  by  the  seat  of  the 
horizontal  rib,  the  radii  of  which  is  half  the  breadth  of 
the  building ;  the  four  tricurvilineal  spaces,  compre- 
hended by  the  arcs  of  the  opposite  horizontal  ribs,  and 
the  inscribed  circle,  are  horizontal  planes,  and  the  in- 
scribed circle  may  be  as  in  the  preceding  observation. 
These  are  generally  filled  with  fan  work.  It  may  be 
here  observed,  that  the  summit  lines,  AB,  CD,  EF,  GH, 
will  not  be  straight  lines,  but  curves,  which  will  run 
higher  as  they  approach  nearer  to  the  centre. 

Cylindro-cytindric  Arching. 

Plate  CXXI.  Fig  1.  is  a  plan  of  groining  and  arching 
in  three  aisles.  The  side  aisles,  A.\A,  BBB,  are  vault- 
ed with  cylindric  groins  :  the  middle  vaidl  and  princi- 
pal aisle,  CCC,  being  higher  than  the  sides,  form  cylin- 
dro-cylindric  arches.  The  principles  of  construction  are 
shown  in  the  following  problem,  so  far  as  regards  the 
construction  of  the  angular  ribs,  for  lath  and  plaster,  of 
the  cylindro-cylindric  arches.  Fig.  2.  is  a  section  of  the 
said  arch. 

Phob.  VI.  To  describe  the  angular  rib  of  a  cylindro- 
cylindric  arch,  and  to  range  the  under  edge,  so  as  to 
range  with  the  two  sides  of  the  said  arch.  Fig.  3.  Let 
AB  be  the  side  of  the  groin,  corresponding  to  d  r,  (Fig. 
1.)  and  BC  the  side  corresponding  to  e/,  the  diameter 
of  the  vault  of  the  middle  aisle,  the  dimensions  being 
here  extended  to  five  times  that  of  the  plan,  in  order  to 
prevent  the  confusion  of  lines,  which  would  take  place 
in  consequence  of  a  smaller  scale  :  let  the  sides  AB,  BC, 
be  placed  in  position,  the  angle  of  which  is  here  a  right- 
angle  :  divide  the  half  arc,  standing  upon  AB,  into  any 
number  of  points,  by  the  points  oi'  division,  1,  2,  3,  4; 
produce  the  side  AB  to  /i,  and  the  side  CB  tod  :  parallel 
to  AB  draw  I  a,2  b,  3c,  4  d,  cutting  B  d,  at  a,  5,  c  :  from 
B,  with  the  radii  Bo,  B  A,  B  c,  B  d,  describe  arcs  d,  h,  c, 
ff,6/,a  e,  cutting  B  A  at  f ,  /,  g :  parallel  to  B  c  di-aw 
<■ ')  /ky  g  I,  h  m,  cutting  the  arc  upon  the  diameter  BC, 
at  ti-.e  points  i,  k,  I,  m  ;  parallel  to  AB  draw  i  n,  k  o,  Ifl,  in 
G;  and  parallel  to  BC,  draw  1  n,  2  o,  3  /;,  4  G,  and  through 
the  points  n,  o,  fi,  G,  draw  a  curve,  which  will  give  half 
the  scat  of  the  angle  rib  :  join  BG,  and  through  the  points 
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n,  o,fi,  G,  draw  D  v,  E  w,  Vx,G  y,  which  make  respec- 
tively equal  to  r  1 ,  «  2, «  3,  m  4 ;  and  draw  the  curve  Bvw 
X  tj,  which  will  give  the  under  side  of  the  angle  rib. 

Draw  HI  parallel  to  BG,  at  a  distance  from  BG  equal 
to  the  tiiickness  of  the  stuff',  which  must  be  equal  to  the 
thickness  of  the  angle  rib,  together  with  the  waste  or 
greatest  recess  of  the  hollow  :  where  the  lines  1  n,  2  o, 
3  /;,  4  G,  cut  the  line  BG,  draw  ordinates  parallel  to  D  t^, 
Ew,  For,  Gy  ;  also  through  the  points,  where  the  lines 
in,  ko,  Ifi,  niG,  cut  HI,  draw  another  set  of  ordinates 
parallel  to  D  zi.  E  w,  F  x,  G  y,  making  both  set  of  ordi- 
nates of  the  same  height  with  the  ordinates  Dx>,  Ew,  Vx, 
Gy,  and  trace  a  curve  through  the  extremities  of  each 
set:  the  first  curve  shews  the  concourse  of  the  two  sides, 
or  angular  line ;  the  next,  the  ranging  upon  the  side  of 
the  rib  which  faces  the  arc  AB  ;  and  the  outside  one, 
the  ranguig  upon  the  side  of  the  rib  which  faces  the  arc 
B,  or  ranges  with  the  large  opening.  The  under  edge 
of  the  angle  rib  is  first  cut  out  at  right  angles  to  the 
sides,  and  the  lines  are  drawn  upon  each  respective  side, 
according  to  what  is  here  shown.  In  order  to  find  the 
place  of  the  angle  corresponding  to  its  seat  on  the  plan, 
take  the  stretch  of  the  parts  B  zi,  -yw,  wx,  xy,  and  ex- 
tend them  in  a  straight  line  from  B  to  D  ',  from  D "  to 
E  ",  from  E"  to  F»,  from  F  =■  to  G  '  ;  draw  the  ordinates 
H"  71,  F""  0,  F  '/!,  which  make  equal  to  D  n,  E  o,  F  fi, 
and  draw  the  curve  B,  n,  o,  fi,  G,  which,  being  bent  un- 
der the  angle  rib,  will  give  the  line  of  concourse. 

In  practice,  it  would  be  better  to  get  out  the  angle 
rib  in  two  or  three  parts,  otherwise  the  waste  of  stuff 
■would  he  enormously  great:  this  is  shown  at  the  other 
half.  The  process  is  the  same  as  what  has  been  de- 
scribed in  the  first  half. 

On   Roofing. 

A  roof  is  that  part  of  a  building  raised  upon  the  walls, 
and  extending  over  all  the  parts  of  the  interior,  in  order 
to  protect  its  contents  from  depredation,  and  intense 
changes  of  weather. 

Roofing,  in  carpentry,  is  the  timber  work  which  is 
necessary  to  support  the  external  covering. 

The  most  simple  form  of  roofs  is  that  consisting  of  a 
level  plane ;  but  this  description  of  roofs  is  only  adapted 
to  short  bearings,  and  is  not  calculated  to  resist  torrents 
of  rain  or  moisture  from  penetrating  the  ulterior.  The 
next  simple  form  is,  that  which  consists  of  an  inclined 
plane;  and  though  well  calculated  to  resist  the  injuries 
of  the  weather,  and  to  admit  of  greater  strength  than  a 
level  disposition  of  the  timbers,  it  is  far  from  admitting 
of  the  most  strength  from  a  given  quantity  of  limber,  and 
occasions  a  want  of  correspondence  in  the  symmetry  of 
the  fabric,  or  otherwise  an  unnecessary  height  of  wall- 
ing. The  best  figure  is  that  which  consists  of  two  sides 
equally  inclined  to  the  horizon,  terminating  at  the  sum- 
mit over  the  middle  of  the  edifice  in  a  horizontal  line  or 
ridge ;  so  that  the  section  made  by  a  plane  perpendicular 
to  the  ridge,  is  every  where  an  isosceles  triangle,  the 
vertical  angle  being  the  summit  of  the  roof.  This  form 
is  very  advantageous  in  saving  timber,  as  it  may  be  ex- 
ecuted with  the  same  scantlings,  to  span  double  the  dis- 
tance that  the  single  sloping  roof  may ;  or  in  buildings 
of  the  same  dimensions,  the  scantlijigs  of  the  timbers 
will  be  greatly  reduced. 

The  ancient  EgyiHians,  Babylonians,  and  other  eastern 
nations  of  remote  antiquity,  constructed  their  roofs  ilat, 
a  practice  which  is  still  adopted  by  the  present  inhabi- 


tants of  those  climates.  The  ancient  Greeks,  thougl* 
possessing  a  mild  climate,  but  sometimes  liable  to  rain, 
would  soon  find  the  inconvenience  of  a  platform  cover- 
ing;  and  accordingly  raised  tlie  roof  in  the  middle,  de- 
clining thence  towards  each  side  of  the  building,  with  a 
gentle  inclination  to  the  horizon,  forming  an  angle  from 
13  to  15  degrees,  or  the  height  from  one  eighth  to  one 
ninth  part  of  the  span.  In  Italy,  where  the  climate  is  still 
more  liable  to  rain,  the  ancient  Romans  constructed  tneir 
roofs  from  one-fifth  to  two-ninth  parts  of  the  span.  In 
Germany,  where  the  severities  of  the  climate  are  much 
more  intense  than  in  Italy,  the  ancient  inhabitants,  as 
we  are  informed  by  Vitruvius,  made  their  roofs  of  a  very 
high  pitch.  When  the  pointed  style  of  architecture  was 
introduced  into  Europe,  high  pitched  roofs  were  conso- 
nant to  its  principles;  and  therefore  formed  externally 
one  of  the  most  striking  features  of  the  Gothic  style, 
the  prevailing  proportion  being  the  equality  of  the  raf- 
ters, and  the  breadth  or  span  of  the  roof,  or  the  rafters 
the  sides  of  an  equilateral  triangle,  of  which  the  spanning 
line  was  the  base.  During  the  middle  ages,  tliis  foi'm 
prevailed  not  only  in  public,  but  also  in  private  edifices, 
from  the  most  sumptuous  mansion  to  the  cottage  of  the 
labourer;  and  this  equilateral  triangular  roof  continued 
in  vogue  till  the  expulsion  of  the  pointed  style,  by  the 
introduction  of  Roman  architecture,  introduced  by  the 
celebrated  Inigo  Jones.  AVhen  the  rafters  were  made 
three-quarters  of  the  breadth  of  the  building,  the  propor- 
tion was  called  true  pitch,  which  still  prevails  in  some 
parts  of  the  country  where  plain  tiles  are  used;  and 
subsequently,  the  square  seems  to  have  been  considered 
as  true  pitch.  But  in  large  mansions,  erected  in  the 
Italian  style,  roofs  of  a  pediment  pitch,  covered  with 
lead,  were  introduced.  In  the  present  day,  where  good 
slates  are  to  be  obtained  in  abundance,  tlie  roofs  may  be 
covered  from  the  pyramidal  equilateral  Gothic,  down  to 
the  gentle  inclined  Greek  pediment.  In  respect  to  th« 
present  piactice,  the  proportion  of  the  roof  depends  on 
the  style  of  the  architecture  of  the  edifice,  the  ordinary 
height  being  from  one-third  to  one-fourth  part  of  the 
span. 

There  arc  some  advantages  in  high  pitched  roofs ; 
they  discharge  tlic  rain  with  greater  rapidity;  the  snow 
docs  not  continue  to  be  so  long  on  their  surface  ;  they 
may  be  covered  with  smaller  slates,  and  are  not  so  liable 
to  be  stripped  by  heavy  winds  as  low  roofs  ;  but  low  roofs 
have  less  pressure  on  the  walls,  and  are  much  cheaper, 
since  they  require  shorter  timbers,  and  consequently 
smaller  scantlings. 

The  roof  is  one  of  the  principal  ties  to  a  building, 
when  executed  with  judgment;  as  it  connects  the  exte- 
rior walls,  it  also  binds  the  whole  into  one  mass,  and 
secures  the  work  from  a  state  of  decay,  which  would 
soon  ensue  from  the  injuries  of  rain  and  frost,  so  as  to 
rot  the  timber,  destroy  the  connection  of  bond  in  the 
walls,  and  cause  the  buildhig  ultimately  to  fall. 

Prob.  VII.  The  figure  ABCD  of  the  wall  plate  of 
a  hipped  span  roof,  and  the  height  of  the  roof  being  given, 
to  find  the  backing  of  the  hips,  the  angles  made  upon  the 
sides  of  the  purlins  by  their  longitudinal  arrises,  and  the 
angles  made  upon  the  sides  of  the  jack  rafters,  the  roof 
being  equally  inclined  to  the  different  sides  of  the  build- 
ing, Plate  CXXII.Fig.  I. 

Let  the  two  sides,  AB,  AD,  and  DC  of  the  wall  plate, 
be  at  right  angles  to  each  other,  and  tlie  end  CB  at  ob- 
li([ue  angles  to  AB  and  CD  ;  draw  the  seat  EF  of  the 
ridge,  in  the  middle  of  the  breadth,  parallel  to  AB  and 
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DC  ;  make  AG  and  Dll  otpuil  \<>  hall'  llic  breadili  o[  the 
biiilcliiit;  ;  join  (Ml,  wliith  will  be  ihc  seal  of  llic  com- 
mon rat'U'is  adjoiiiiii);  the  liips.  Make  L"I  e(|ual  to  the 
height  of  the  ruof,  and  draw  ICi  and  III,  which  arc  ihc 
length  of  the  c.onniion  rafters.  Draw  Kl)  and  F,.\,  the 
seats  of  the  hips  ;  nrake  V.K.  e(|ual  to  1".I,  and  draw  K  A, 
which  (;ivcs  the  len(j;th  of  earh  hij).  Throtij^h  any  point 
L,  in  tiie  scat  of  the  hip  AK,  draw  MN  perpendicular  to 
AE,  cutting  the  adjacent  sides  of  the  wall  plate  at  M 
and  N;  t;ike  the  nearest  distance  fioiu  L  to  the  rafter 
AK,  and  make  LO  ctpial  to  it,  and  draw  ()M  and  OX, 
and  MON  is  the  backing  of  the  hip,  represented  by  their 
seats  Al'i  and  DE.  Tiiis  ojjeration  is  the  same  as  having 
the  two  Ic-gs  of  a  right  angled  solid  angle  to  liiid  the  angle 
opposite  to  one  of  the  legs,  the  angle  MON  being  ex- 
actly double  of  the  angle  so  found;  for  the  hipped  angle 
of  the  roof  consists  of  two  ecpial  solid  angles. 

Suppose  that  the  bevel  end  at  Cll  is  inclined  at  a  dif- 
ferent angle  to  the  other  sides,  and  let  FC  and  I'B  be  the 
scats  of  the  hips,  draw  EQ  perpendicular  to  PC,  and  EP 
perpendicular  to  EB,  and  draw  QC:  and  PB,  which  are 
the  lengths  of  the  liip  rafters.  The  backings,  SUT  and 
VWX,  are  found  in  the  same  manner  as  above,  and  may 
be  described  in  ll>e  same  words. 

Erom  A,  with  the  distance  AK,  describe  an  arc,  cutting 
Gil  at  J,  and  join  AJ,  GJA  will  be  the  side  bevel  which 
the  jack-rafters  make  with  the  hips;  and  ifa  right  angle 
be  added  to  tiie  same  angle  GJA,  the  obtuse  angle  th\is 
formed  will  be  the  angle  wliich  liie  upper  arris  of  the  side 
of  the  purlin,  placed  in  the  inclhied  side  of  the  roof, 
makes  with  the  iiip  rafter. 

Let  a  be  the  poi,ilion  of  a  purlin  in  the  rafter  HI ;  in 
Gil  take  any  point  b,  and  draw  dc  pardlel  to  the  inward 
diuctioii  of  the  purlin  a;  from  b,  with  any  distance  be, 
describe  an  arc  c  d,  cutting  GM  at  d  ;  draw  b  e,  cf,  and 
dff,  parallel  to  EF,  tlie  former  two  cutting  ED  at  e  and 
/;  drawy,?'  parallel  to  GH,  and  join  eg;  produce- d  e 
to  A,  and  A  c  g;  or  b  eg  will  be  the  angle  required,  ac- 
cording to  vvliicli  side  it  is  applied.  This  will  be  found 
to  be  tiie  same  thing  as  one  of  the  legs,  and  the  adjacent 
angle  of  u  riglit-angled  solid  angle  being  given  to  find 
tlie  hypotnenuse.  In  the  same  manner,  if  neither  side  of 
tlie  purlin  should  be  parallel  to  the  inclined  side  of  the 
roof,  as  !U  k  in  the  rafter  GI,  the  bevel  or  angle  upon 
each  si(U  will  be  found. 

Fig.  2.  siiows  half  the  angle  of  the  backing  of  the  hips  ; 
the  length  of  tne  coiiimon  and  hip  rafters;  the  bevel  of 
the  jac  i4-raticra  on  their  \i])per  sides  in  an  equal  inclined 
roof,  V  itiiout  I  lying  down  or  drawing  any  more  than  the 
necessary  seats  ;  and  tnis  is  all  that  is  necessary  when 
cac'i  side  of  tlu  roof  is  alike  ;  AB  being  the  wall  plate 
bitwten  the  id])  and  the  rafter  which  joins  the  top  of  the 
hip,  AC  tin  SL  at  of  tne  rafter  which  joins  the  top  of  the 
hij;,  BC  tliu  of  tiie  hip,  Al'  the  length  of  the  rafter  w-hich 
jouiS  the  hip,  BE  the  length  of  the  hips,  CHG  half  the 
backing,  ADB  the  angle  which  the  jack-rafters  form 
■  wi".  I  the  hips  on  tlieir  u]iper  sides,  and  consequently, 
with  the  addition  of  a  right-angle,  the  side  bevel  of  the 
purlin. 

Fig.  3.  shows  the  same  bevels,  excepting  that  the  side 
joint  of  the  purlin  is  found  bv  a  different  process,  thus : 
From  B,  with  the  distance  BA,  describe  an  arc  at  D; 
from  G,  with  ilic  tlistance  AC,  describe  another  arc,  cut- 
tins,  tlic  former  at  D  ;  join  BD,  and  the  angle  CBD  will 
be  the  ar.gle  in  the  plane  of  tlie  roof,  made  by  ti'c 
lower  arris  of  the  puriin,  and  the  joint  against  tlic  hip 
rafi.er. 
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l^ig.  4.  is  a  diagratn,  shewing  the  lengths  of  the  parts 
and  angles  ( oncerned  in  the  roof,  in  the  same  manner  as 
above;  but  the  plan  of  the  building,  or  fomi  of  the  wail 
plate,  is  a  quadrilateral,  which  has  neither  pair  of  its 
opposite  sides  parallel.  The  method  of  executing  the 
roof  in  this  case,  is  to  form  a  level  on  the  top,  from  the 
top  of  the  hips  at  the  narrow  end  to  the  other  end,  as 
otherwise  the  roof  must  either  wind,  or  be  brought  to  a 
ridge,  which  will  form  a  line  inclined  to  the  horizon: 
Either  of  the  two  last  cases  is  very  unsightly. 

Besides  the  angles  already  mentioned,  (see  Fig.  2.) 
AFC  shows  the  angle  formed  by  the  upper  side  of  the 
rafter,  and  the  ridge  piece;  and  the  angle  BEC,  the  an- 
gle which  the  top  side  of  the  hips  makes  with  a  vertical 
line ;  also  the  angle  FAC,  shows  the  form  of  the  heel 
of  the  common  rafters ;  and  EBC,  that  of  the  hips. 

It  may  be  here  noticed,  once  for  all,  that  the  bevels, 
or  angles,  concerned  in  hip  loofing,  arc  no  more  than 
the  sides  or  angles  of  right-angled  solid  angles,  consist- 
ing of  three  plane  angles.  The  (|uantities  in  degrees 
may  be  found  as  in  spherical  trigt)nometry,  by  consider- 
ing the  plane  angles,  which  constitute  the  solid  angles 
as  sides,  and  the  inclinations  of  the  planes  as  angles. 

Circular,  Etli/Uicat,  and  Polygonal  Rooft. 

A  circular  roof  may  be  executed  with  timbers  disposed 
in  vertical  planes,  whether  the  ribs  or  rafters  are  convex, 
concave,  or  straight,  without  any  tie  between  the  rafters 
or  ribs,  even  though  the  wall  were  ever  so  thin ;  pro- 
vided that  it  be  only  suflficient  to  sustain  the  weight  of 
the  roof,  by  joining  the  wall  plate,  so  as  to  form  a  chain, 
a  ring,  or  endless  plate,  and  by  strutting  the  rafters  in 
one  or  more  horizontal  courses,  without  any  danger  of 
lateral  pressure,  or  of  the  timbers  themselves  being  bent 
by  the  weight  of  the  covering ;  but  the  same  cannot  be 
done  with  the  roof  of  a  rectangular  building,  for  single 
parallel  rafters  would  not  only  obtain  a  concave  curva- 
ture, but  would  thrust  the  walls  outwards.  Hence,  the 
means  of  executing  circular  roofs  with  safety  are  simple; 
but  those  for  straight  sided  buildings  are  complex,  and 
reqtiire  much  more  skill  in  contriving,  according  to  the 
utility  of  the  space  between  the  rafteis,  which  may  be 
found  necessary  in  forming  more  lofty,  or  moi-e  elegant 
apartments,  as  in  concave  or  coved  ceilings. 

A  circular  roof  is  that  w  hich  may  be  formed  by  re- 
volving any  line  round  a  straight  line  at  rest  in  the  same 
plane,  the  two  being  joined  at  the  top.  By  this  defini- 
tion, the  figure  may  cither  be  a  cone,  or  a  concave  or 
convex  surface,  or  mixed. 

Polygonal  roofs  are  those,  the  horizontal  sections  of 
which  are  similar  figures. 

An  elliptical  or  ellipsoidal  roof  is  one,  the  hotizontal 
sections  of  which  are  all  similar  ellipses.  '.n' 

A  polygonal  roof,  with  a  great  number  of  sides,  ap- 
proaching very  nearly  to  a  circle,  is  stronger  tlian  one 
of  fewer  sides  ;  the  fewer  the  sides,  the  weaker  will  the 
roof  be,  and  more  liable  to  get  out  of  order.  A  roof 
executed  upon  an  e(|uilateral  and  equiangular  plan,  is 
much  stronger  than  one  elongated,  whatever  be  the  num- 
ber of  the  sides. 

All  circular  roofs  are,  for  the  same  reason,  stronger 
than  elliptic  ones;  tlu:  pressure  in  the  former  cast' being 
equally  distributed  round  the  walls,  the  force  of  the 
rafters  tending  only  to  keep  the  circular  wall  plate  in  a 
state  of  extension. 

The  roofs  of  rectangular  buildings  have  generally  their 
3  G 
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sides  in  plane  figures  ;  but  those  of  polygons  and  circles 
have  a  variety  of  fia,ures,  panicularly  when  their  plans 
are  equilateral  and  equiangular:  They  have  sometimes 
the  sides  of  their  vertical  sections  straight,  sometimes 
concave,  but  most  frequently  convex  ;  and  then,  as  has 
been  observed,  they  are  called  domes  ;  sometimes  they 
are  undulated,  viz.  both  concave  and  convex. 

Roofs,  upon  circular  and  polygonal  plans,  are  also 
denominated  from  their  vertical  axal  sections,  as  well  as 
from  their  horizontal  sections.  Thus,  if  the  axal  section 
be  a  parabola,  hyperbola,  or  semieilipse,  the  roof  is  de- 
nominated a  paraboloida),  hyperboloidal,  or  spheroidal 
dome.  If  the  axal  section  is  a  figure  of  contrary  curva- 
ture, and  the  concave  part  at  the  bottom,  the  roof  is  de- 
nominated a  bell  roof. 

An  annular  roof  is  a  circular  roof,  with  an  apei-ture 
through  the  middle,  the  axal  section  being  a  semicircle, 
or  semieilipse,  or  a  segment. 

Covering'  of  Circular  Roofs. 

Circular  roofs  may  be  covered  upon  two  different 
principles ;  one  is,  by  supposing  the  axal  section  to  be 
divided  hito  a  number  of  small  equal  parts,  and  the  roof 
cut  by  planes  through  the  points  of  division  parallel  to 
the  base,  and  by  considering  the  frustums  of  tue  soiid  as 
so  many  frustums  of  a  cone  ;  and  the  covering  of  each 
respective  part  will  be  found  as  in  Problem  XX.  page 
41 1,  The  other  principle  is,  by  dividing  the  circumfer- 
ence of  the  base  into  a  number  of  small  equal  parts,  and 
supposuig  axal  sections  to  be  made  through  the  points  of 
division,  thereby  considering  the  surface  of  each  axal 
portion  as  tlie  surface  of  a  cylinder.  The  covering  will 
be  found  as  in  Problem  XVII.  page  410.  The  distance 
between  the  points  of  division  in  the  former  case,  must 
be  less  tlian  the  breadth  of  the  boards  v/hich  are  to  form 
the  envelopes  of  the  covering,  in  order  to  make  the  con- 
vex edge  of  the  board  :  this  distance  must  therefore  be 
less,  as  the  length  of  the  boards  is  greater.  In  the  latter 
case,  the  distances  between  the  points  of  division  may  be 
exactly  equal  to  the  breadth  of  the  boards.  It  is  true, 
that  the  surface  of  each  part  is  spherical  or  convex,  and 
therefore  can  neither  be  considered  as  the  frustum  of  a 
cone,  nor  that  of  a  cylinder;  but  if  the  distance  between 
the  divisions  l)e  small,  the  surfaces  will  be  almost  straight 
in  all  the  axal  sections,  so  that  there  will  be  no  practical 
difference,  even  though  the  widest  boards  were  used  in 
moderate  sized  works.  The  boards  which  thus  form  the 
envelopes  must  be  then  in  order,  that  they  may  comply 
with  the  surface  of  the  circular  roof  to  be  covered.  It 
is  here  proper  to  notice,  that  when  boards  arc  bent,  so  as 
to  form  a  surface  either  concave  or  convex,  that  they  are 
much  stronger  than  if  the  surface  were  a  plane,  even 
though  the  ribs  were  the  same  distance  in  both  ;  but  in 
order  to  make  the  boards  bend  regularly  and  truly,  the" 
ribs  ought  to  be  disposed  at  a  nearer  distance  at  the 
widest  place,  which  is  at  the  bottom,  than  the  rafters  of 
the  common  roof.  When  the  ribs  arc  disposed  in  axal 
plants,  tliey  will  come  in  contact  with  each  other  at  tlie 
top,  unless  they  terminate  upon  a  circular  kirb,  of  a 
diameter  sufficient  to  prevent  their  dohig  so  ;  but  as  the 
intervals  at  the  top  are  always  much  less  than  at  the  bot- 
tom, the  ribs  arc  sometimes  discontinued,  in  order  to 
reduce  the  intervals  nearer  to  an  equality  of  breadth 
throughout  the  length  of  each.  The  execution  in  tliis 
way  will  save  the  timber  work,  and,  consequently,  lessen 
the  cxpences.     Sometimes  the  ribbing  of  circular  roofs 


only  consists  of  several  principal  axal  ribs,  and  the  inter  - 
vals  filled  in  with  jack  ribs,  which,  if  the  surfac-  to  be 
covered  be  spherical,  are  portions  of  less:;r  circles  of 
the  sphere,  and  are  disposed  in  parallel  vertical  pianes. 

Prob.  VIII.  To  cover  a  dome  by  bending  the  boards 
horizontal,  by  considering  the  surface  as  the  surfaces  of 
as  many  conic  surfaces  as  tliere  are  boards.  The  axal 
section  being  given,  Plate  CXXIII.  Fig.  1. 

Let  HAF  be  an  axal  section  of  the  dome  ;  draw  the 
axis  G A,  and  produce  it  to  I  ;  divide  the  curve  of  the 
half  into  the  equal  parts  be,  c  d,  d  e,  e  F,  the  common 
measure  or  part  being  less  than  the  breadth  of  the  rec- 
tangular board;  produce  dc,  to  cut  the  axis  produced 
at  I ;  from  /,  with  the  distance  Ic,  desci'ibe  the  arc  en; 
from  the  same  centre,  with  the  distance  I  d,  describe  the 
arc  d  0  :  then  c  d  on  will  be  the  form  of  the  board  or  en- 
velope to  cover  the  frustum  c  dq  r.  In  the  same  man- 
ner, the  boards  to  cover  the  other  frustums  will  be 
found.  T.ius  by  producing  be,  d  e,  e  F,  the  centres  k 
and  ?«  for  covering  the  opposite  conic  frustums  bore, 
d  e,  fi  q,  wili  be  found,  the  centi'e  for  e  FFI/i  being  inac- 
cessible. 

Prob.  IX.  To  cover  an  annular  vault,  upon  the  prin- 
ciple of  resolving  it  into  conic  frustums.  The  axal  sec- 
tion, and  inner  diameter  of  tlie  annulus  being  given, 
Fig.  2. 

Let  A  b  c  d  eV  he  the  axal  section,  FG  the  inner,  and 
AK  the  outer  diameter  ;  bisect  AK  by  the  perpendicular 
IL,  and  IL  will  represent  the  axis :  then,  if  the  points 
Kb,  be,  c  d,  &c.  be  the  breadths  of  the  intended  boards, 
by  producing  the  chords  to  the  axis,  the  form  of  the  en- 
velopes will  be  obtained,  as  in  Problem  XX.  page  411. 

In  these  two  last  problems,  the  reader  will  have  ob- 
served the  inconvenience  of  obtaining  the  centres  of  the 
boards  near  the  base,  and  the  absolute  impossibility  of 
obtaining  that  at  the  bottom.  Tiie  methods  of  finding  the 
forms  of  the  boards  where  the  centres  are  thus  inaccessi- 
ble, will  be  shown  by  the  following  problem,  to  which 
the  three  following  lemmas  are  a  preparation. 

Lemma  1.  If,  in  a  circle,  there  be  taken  any  two  equal 
chords  AB,  BC,  and  AE  and  BF  any  two  parallels;  and 
if  the  angle  CBF  be  bisected  by  BD,  meeting  the  cir- 
cumference in  D,  and  AD  drawn,  then  AD  will  also 
bisect  the  angle  EAB.  Fig.  3. 

Lemma  2.  If,  in  a  circle,  there  be  taken  any  scries  of 
equal  chords  AB,  BC,  CD,  DE,  and  if  the  angle  ABF 
be  bisected  by  BK,  meeting  the  circumference  in  K, 
and  KC,  KD,  KEbe  joined,  and  CG,  DH,  EI  be  drawn 
parallel  to  BF ;  then  KC,  KD,  KE  will  bisect  the  an- 
gles BCG,CDH,  DEI.  Fig.  1. 

Lemma  3.  If  there  beany  two  inclined  lines  AB  and 
CD,  and  if  AE  be  drawn  parallel  to  CD,  forming  an  ob- 
tuse angle  BAE,  and  if  the  angle  BAE  l)i'  bisected,  the 
bisecting  line  AC  will  make  equal  angles  BAC  and  DC  A, 
witli  each  inclined  line  AB  and  CD.  Fig.  5. 

PiiOB.  X.  To  find  the  form  of  the  boards  at  the  bottom 
of  a  dome,  considering  the  surface  as  the  surfaces  of  as 
many  cones  as  are  rows  of  boards,  wiieii  the  centres  of 
the  circular  edges  of  the  boards  arc  inaccessible.  Fig.  6. 

Let  ABC  be  an  axal  section  of  the  dome,  and  suppose 
f  g  to  be  the  place  of  the  last  board  on  tliis  section ; 
draw  the  representation  of  the  axis*DB;  produce  DB 
and^'T"  to  meet  in  E;  from  the  centre  E,  with  tlu-  dis- 
tance E/,  describe  the  arc  //,  the  concave  edge  of  the 
board  cutting  DB  at  /;  join  //,  and  produce  y/,_cutting 
the  circumference  ABC  at  m;  let^-Zi,  hi,  i^be  the 
places  of  the  following  boards  nearer  to  the  bottom; 
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\lia\v  ,§•  m,  /)  m,  i  m,  k  m,  cutting  DB  at  /,  m,  v,  w  ;  <lr:i\v 
g/i,  A  </,  ir,  ka  paiullcl  to  AC  On:  base,  cuttiii},'  1)11  ajjaiii 
in  llxt  points  /i,  y,  r,  «  :  tlien  will  /(  g  be  half  tlic  Icnjjlh, 
and/;  <  tlic  hcigiit  of  the  first  board,  the  centre  of  which 
is  inaccessible  ;  also  //  <j  half  the  length,  and  (/  u  the 
height  of  the  nc-xt  board;  ir  half  the  length,  and  rv 
the  height  of  tin-  next;  likewise  ak  half  tiie  length,  and 
«  v>  the  height  of  tlic  last. 

For  dra\v/H  parallel  to  DI3,  and  the  angle  n/l  will 
be  equal  to  the  alternate  angle  /I  K  ;  but  because  E  I 
and  fc/are  equal,  the  angle/HC  is  ctpial  to  the  angle 
i/V^;  therefore  the  angle  l/K  is  equal  to  the  angle  7j//, 
and  consetpiently  the  angle  nf  E  is  bisected  by  /in  ;  but, 
by  Lemma  2,  if  there  be  taken  any  imniber  of  erjual 
chords  fgfgli,  hi,  i k,  kC,  and  if  the  anglo  n/E  be 
bisected  by  /rn,  meeting  the  circumference  in  m,  and 
gm,  h  ni,  im,  km  be  joined,  and  gx,  h  y,  iz,  k,  &.C. 
drawn  |>arailel  lo/ii ;  then  g  m,  h  m,  j  m,  k  nt,  will  bisect 
the  anglesy^-x,  g/i  ij,  hiz,  ik.  Sec.  It  may  now  be  shown 
as  follows,  that  if  any  angle  g/i  y  be  bisected,  the  angle 
g/tm  01-  g /til  will  be  equal  to  tlic  angle  Huh;  therefore, 
if  //^-and  uR  wire  produced,  their  point  of  concourse 
would  be  the  centre  of  an  arc  that  would  pass  throvigh  A 
and  u.  l''or,  since  hy  is  parallel  to  UD,  the  alternate 
angle  y  hu  h  equal  to  the  angle  A  «  B  ;  but  tlie  angle 
y/iu  is  equal  to  the  angle g'A  u  ;  therefore  the  angle ^'Au 
is  etiual  to  the  angle  A  u  B,  as  was  to  be  shown. 

Plate  CXXIV.  Fig.  1.  represents  a  semicircular  dome, 
boarded  with  the  joints  in  vertical  planes. 

Fig.  2.  is  a  segment  dome,  boarded  with  the  joints  in 
1  ertical  planes. 

Fig.  3.  is  a  bell  roof,  boarded  with  the  joints  in  verti- 
cal planes. 

Fig.  4.  The  manner  of  finding  the  form  of  the  hoard 
or  envelope,  by  considering  the  surface  of  the  dome  as 
consisting  of  as  many  cyiuulric  parts  as  there  are  boards. 
See  Problem  X\'1I.  page  410.  In  this,  the  axal  section 
is  considered  as  the  section  of  the  cylinder. 

Prob.  XI.  To  find  the  envelope  or  form  of  the  board, 
having  the  axal  section  given,  Fig.  5. 

Let  AB  be  the  breadth  of  a  board,  or  the  breadth  of 
the  envelope;  bisect  AB  at  C  by  the  perpendicular  DE; 
make  CE  equal  to  the  length  of  the  arc  from  the  bottom 
of  the  dome  to  the  summit,  which  may  be  found  by  cal- 
'  i-ulation ;  di\ide  the  arc  AD  into  any  number  of  equal 
parts,  and  draw  the  sines  parallel  to  AB ;  divide  CE 
into  the  same  number  of  equal  parts,  and  draw  lines  pa- 
rallel to  AB  i  make  ordinates  on  each  side  of  CE,  rever- 
sed to  the  order  of  the  sines,  and  the  curve  being  drawn 
on  both  sides,  will  form  the  board. 

Fig.  6.  shows  the  manner  of  finding  the  envelope  of 
Pig.  2,  in  the  same  manner  as  in  Fig.  4. 

Fig.  7.  shows  the  method  of  finding  the  envelope  of 
Fig.  2,  without  the  use  of  the  axal  section.  In  this  Fi- 
gure, AB  is  the  breadth  of  a  board  ;  AEDFB  a  circular 
zone,  similar  to  the  contour  of  Fig.  2  ;  the  part  ILDF  be- 
ing flat,  corresponding  to  e/.  Fig.  2  ;  the  arc  AE,  Fig.  7, 
being  similar  to  a  e.  Fig.  2  ;  and  CG,  Fig.  7,  equal  to  a  e, 
Fig.  2.  The  operation  is  the  same  as  in  Fig.  5,  as  will 
be  obvious  by  inspection. 

Fig.  8.  shews  the  manner  of  finding  the  covering  of 
Fig.  3,  in  the  same  manner  as  in  Figs.  4.  and  6. 

Fig.  9.  is  an  elliptical  dome:  No.  l.the  plan;  No.  2. 
the  elevation;  No.  3.  tlie  half  section  of  the  elevation; 
No.  4.  a  section  of  the  plan. 

Fjg.  10.  is  a  circular  dome  and  elliptic  elevation  ;  No. 
J .  the  plan  ;  No.  2.  the  section. 


Fig.  11.  shews  the  manner  of  covering  the  domes  in 
Figs.  9  and  10,  the  same  as  in  I'igs.  4,  6,  8,  by  laying 
down  the  rotative  section,  whether  on  the  plan  or  on  the 
elevation. 

The  principle  of  executing  niches  with  spheric  heads 
dc|)ends  entirely  upon  the  properties  of  the  sphere;  and 
therefore,  since  all  the  sections  of  the  sphere  are  circles, 
and  those  which  pass  through  the  centre  are  equal,  and 
those  which  are  more  remote  from  the  centre  are  less 
than  those  which  are  nearer  to  it,  if  a  hemisphere  be  cut 
at  right  angles  to  the  plane  of  its  base,  it*  section  will  bo 
a  semicircle  of  greater  or  less  diameter,  as  it  is  nearer  or 
more  remote  from  the  centre. 

First,  let  the  section  be  made  through  the  centre  at 
right  iingles  to  the  plane  of  the  base,  then  the  hemisphere 
will  be  divided  into  two  equal  portions,  each  a  quarter 
of  the  sphere.  Each  of  these  quarters  will  have  two 
planes  at  right  angles,  and  eacli  plane  will  be  a  semicir- 
cle. One  of  these  spheric  portions  will  represent  the 
head  of  a  niche,  the  plan  and  elevation  of  which  are  both 
semicircles.  In  this  case  the  ribs,  the  ground  plan,  and 
the  face,  will  have  the  same  curvature,  and  consequently 
may  be  drawn  with  the  same  radius. 

Secondly,  let  a  hemisphere  be  cut  by  a  plane  at  right 
angles  to  its  base,  but  not  through  the  centre,  it  will  then 
be  cut  into  two  unequal  portions,  the  common  section  of 
which  will  be  a  semicircle.  The  smaller  portion  will 
represent  the  head  of  a  niche,  the  plane  of  which  is  the 
segment  of  a  circle,  and  the  elevation  is  a  semicircle  j 
and  because  the  segment  is  a  part  of  the  base  of  the  he- 
misphere, and  the  elevation  a  semicircle  upon  the  same 
base,  and  since  the  semicircle  is  remote  from  the  cen- 
tre, it  will  tlierefore  have  a  less  radius  than  the  segment 
at  right  angles  to  it.  Now,  since  the  under  edges  of  the 
ribs  of  the  niche  are  in  the  spheric  surface,  and  since 
these  may  be  made  in  planes  tending  to  the  centre,  the 
ribs  will  all  have  the  same  curvature  ;  for  tliey  are  all 
portions  of  equal  circles  of  the. sphere,  and  consequeritly 
may  be  drawn  with  the  same  raiiius  as  the  base  of  the 
niche,  and  hence  all  the  sections  of  a  sphere  are  circles: 
And  in  spherical  niches,  as  the  ribs  must  be  considered 
as  sections  of  the  sphere,  they  may  be  disposed  in  all  po- 
sitions ;  and  as  the  head  of  the  niche  is  a  spherical  sui'- 
face,  the  under  sides  of  all  the  ribs  must  he  spherical  ; 
and  it  is  evident  that  the  spherical  sides  of  the  ribs  will 
make  the  same  angle  all  round  with  tlie  plane  side.  The 
heads  of  niches  generally  consist  of  a  rib  brought  close 
to  the  fare  of  tlie  wall,  and  a  number  of  back  ribs  gene- 
rally fastened  to  the  front  rib  at  the  top,  and  a  horizon- 
tal circular  plate  at  the  bottom.  If  the  face  of  the  wall 
be  a  plane,  the  two  sides  of  the  front  rib,  which  join  the 
under  or  spherical  side,  arc  two  parallel  planes ;  but 
when  the  wall  is  cylindrical,  it  is  necessary  that  the  face 
of  the  front  rib  should  be  also  cylindrical,  and  a  part  of 
the  same  sui  face,  and  that  tlie  under  side  be  spherical ; 
the  opposite  side  to  the  front  may  be  a  plane,  which  may 
either  be  perpendicular  to  the  floor  or  inclined  to  it : 
but  whatever  be  the  position  of  the  plane,  the  spherical 
surface  will  alw  ays  form  the  same  angle  witli  the  plane 
at  all  points  round  the  ribs  in  their  line  of  concourse  ;  so 
that  a  bevel  constructed  wiili  one  edge  circular,  and  the 
other  straight,  which  coincides  at  any  point  witli  the 
spherical  surface  and  the  plane  side,  will  coincide  with 
the  twp  surfaces  at  any  other  point.  It  is  evident  that 
this  plane  side,  which  is  the  side  opposite  the  front  of 
the  rib,  may  either  be  disposed  in  a  vertical  plane,  or  in 
a  plane  inclined  to  the  floor  at  many  angles  ;  but  it  is 
3  G  2 
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likewise  evident,  that  there  is  some  one  position  for  the 
plane,  which  will  occasion  a  less  waste  of  stuff  in  order 
to  make  this  front  rib,  and  this  position  will  be  found  to 
be  a  plane  parallel  to  an  inclined  plane,  which  would 
pass  through  the  summit  of  the  niche,  and  face  of  the 
wall,  and  through  the  two  extremities  at  the  bottom 
where  the  spherical  surface  rises  from  the  body.  The 
back  ribs  may  be  circles  of  any  radius,  not  greater  than 
the  radius  of  the  sphere,  depending  on  the  situation  of 
the  ribs ;  but  of  all  the  circles  of  the  sphere  for  back 
ribs,  the  arcs  of  great  circles  are  the  most  eligible,  as 
the  spheric  portions  between  the  planes  of  the  sides 
form  the  saine  angle  with  each  of  the  planes ;  whereas 
if  the  arcs  of  lesser  circles  are  employed,  there  will  be 
as  many  different  bevels  wanted  as  there  are  ribs,  and 
this  will  occasion  not  only  more  v.orkmanship,  but  a 
much  greater  waste  of  stulF.  When  great  circles  are 
employed  for  the  curvature  of  the  back  ribs  of  a  niche, 
they  should  be  fixed  so  as  to  intersect  each  other  in  one 
common  axis,  and  this  axis  ought  either  to  be  perpendi- 
cular to  the  horizon,  or  parallel  to  it :  the  former  dispo- 
sition of  the  axis,  as  it  affords  a  good  fixing,  in  general 
takes  place. 

Prob.  XII.  To  find  the  ribs  of  a  cylindro-spheric 
niche,  or  a  spherical  niche  in  a  circular  wall ;  so  that 
the  spherical  surface  may  rise  vertically  from  the  body, 
or  tLat  the  cylindric  surface  may  be  tangential  to  the 
spheric  surface,  given  the  plan  of  the  niche  and  of  the 
wall,  Plate  CXXV.  Fig.  1. 

Let  ABGHI  be  the  plan  of  the  wall,  BCDEFH  the 
plan  of  the  niche ;  now  the  thing  required  is  to  form  a 
front  rib,  so  as  to  stand  vertically  in  the  cylindric  surface 
of  the  wall  over  the  arc  GH,  which  is  the  seat  of  the  cy- 
lindro-spheiic  line ;  also  to  form  back  ribs,  in  order  to 
fasten  the  lath  and  plaster. 

Let  all  the  back  ribs  be  portions  of  great  circles,  and 
let  tiiese  great  circles  intersect  each  other  in  a  vertical 
diameter  ;  and  let  the  back  of  the  front  rib  be  a  portion 
of  a  less  circle  of  the  sphere,  and  tlie  face  to  be  so  exca- 
vated as  to  form  a  portion  of  the  surface  of  the  circular 
w-all.  In  order  to  do  tliis  in  the  easiest  way,  get  the 
front  rib  out  of  a  parallel  thickness  of  stuff  sufficient  to 
work  the  face  afterwards,  so  thaX  the  lower  ends  may 
rest  at  B  and  H,  and  the  summit  of  the  face  of  the  said 
rib  brought  to  the  cylindric  surface  of  the  wall ;  then 
this  disposition  gives  the  ril)  a  reclining  position  from 
any  part  of  the  apartment  in  which  the  niches  are  ]>laccd. 
To  determine  the  radius  of  the  circle  accoiflinj^  in  iliU 
position,  and  to  curve  the  front  surface ;  let  PQli  be  tlie 
back  line  of  the  plane  cutting  the  circular  wall  in  P  and 
R;  the  distance  between  the  outer  line  PQR  and  the 
inner  line  BFH,  is  equal  to  the  breadth  of  the  back  ribs, 
and  forms  the  plate  on  which  tliey  arc  to  stand  ;  join  PR, 
and  from  the  centre  O  of  the  plan,  draw  OQ  at  right 
angles  to  PR,  cutting  it  in  T ;  draw  GS  parallel  to  PR, 
cutting  the  outer  edge  of  the  plate  at  S  ;  join  TS,  cut- 
ting the  inside  of  the  plate  at  Y,  and  draw  UV  parallel 
to  TS,  at  a  distance  equal  to  the  thickness  of  the  front 
rib,  cutting  OQ  at  U,  and  the  inner  edge  of  the  plate  at 
V;  drawVN  parallel  to  SG,  cutting  OQ  at  N;  produce 
ST  and  VU  to  W  and  X ;  draw  OWX  at  right  angles 
to  SW. 

Take  the  distances  WT,  XU,  WY,  XV,  and  apply 
them  in  Fig.  2,  upon  any  straight  line  CE,  making  CF, 
CG,  CD,  CE,  respectively,  equal  to  them;  through  C 
draw  AIJ  at  right  angles  to  CE,  and  draw  HI  and  MN 
parallel  to  CE;  from  C,  with  tlic  radiua  CD,  describe 


the  semicircle  AMDNB,  and  the  arc  MDN  will  give 
the  under  edge  of  the  back  of  the  front  rib  :  Again,  from 
the  centre  C,  with  the  distance  CE,  describe  an  arc  HEI, 
and  this  will  give  the  line  on  the  fuce,  before  it  is  formed 
to  the  curve  of  the  wall,  for  ranging  the  spherical  or  un- 
der side. 

In  order  to  curve  the  face  of  the  front  rib  to  the  cylin- 
dric surface  of  the  wall,  divide  the  quadrant  DN  into 
any  number  of  equal  parts,  as  six  ;  and  draw  ordinates  to 
MN.  In  Fig.  1.  through  X  draw  a  b  parallel  to  PR, 
cutting  CQ  at  a :  make  a  b  equal  to  C  A  or  CB,  Fig.  2, 
with  the  senai-greater  axis  a  b,  and  semi-lesser  axis  a  N, 
describe  the  quadrant  of  an  ellipse  b  KLMN  :  transfer 
the  divisions  on  GN,  Fig.  2,  to  a  6,  No.  1,  and  draw  the 
ordinates  c  rf  e,  i  k  I,  Sec.  to  the  quarter  axis  of  the  el- 
lipse, cutting  the  line  of  the  wall  at  d,  g;  k,  £cc.  :  Extend 
the  arc  DN,  Fig.  2,  along  the  straight  line  Fig.  3,  from 
N  to  el,  from  N  to  b^,  from  N  to  l^,  &c. :  draw  the  or- 
dinates NG,  e'rf,  h^g,  Pk,  &c.;  and  make  them  respec- 
tively equal  to  NG,  e  d,  h  g,  I  k,  he.  Through  the  points 
G,  d,  g,  k,  n,  &c.  draw  a  curve,  and  it  will  complete  the 
envelope  mould,  which,  bent  round  the  under  edge  of 
No.  2,  from  D  to  n,  and  from  D  to  m,  and  a  line  being 
drawn  by  the  curved  edge,  will  give  the  cylindro-spheric 
line,  or  line  of  concourse  of  the  wall  and  niche  ;  and,  by 
cutting  away  the  waste  stuff  from  the  front  part,  the 
front  rib  will  be  formed. 

To  form  any  of  the  back  ribs  represented  by  FN, 
EM,  DL,  CK,  all  tending  to  the  centre  O,  suppose  the 
rib  upon  CK  to  be  formed,  its  thickness  is  here  repre- 
senfed  ;  but  we  shall  suppose  the  centre  of  the  rib  to  be 
the  base  :  draw  -v  x  and  io  y  perpendicular  to  CK,  from 
the  points  where  the  thickness  terminates  upon  the  ellip- 
tic curve,  till  they  meet  the  inside  of  the  plate  at  x  and 
y;  continue  CK  until  it  meet  ab;  through  the  points  of 
meeting,  and  through  y  draw  y  z;  parallel  to  wliich, 
draw  af,  15";  then  will  CXy  be  the  inner  edge  of  the  rib, 
Z  and  z  the  outer  edge,  the  dotted  line  the  base,  y  z,  x, 
tJ"  the  two  sides  of  the  joint  at  the  top.  This  same  rib 
is  shown  at  Fig.  4. :  in  the  same  manner.  Fig.  5,  6,  and  7, 
will  be  found. 

Fig.  8.  is  a  bevel,  which,  being  applied  with  the 
straight  edge  of  it  to  the  inside  of  the  rib  Fig.  2.  and 
tlie  wood  cut  away  towards  the  front  out  to  nothing 
on  the  under  edge,  at  the  same  angle  all  round,  and 
brought  to  its  place,  will  form  to  the  spherical  sur- 
face of  the  niche,  and  to  the  cylindric  surface  of  tlie 
wuU. 

A  PF.NDENTivp.  is  a  portion  of  a  spheric  surface,  ter- 
minated on  two  sides  by  two  vertical  planes  or  straight 
walls,  and  a  horizontal  plane  at  the  top. 

A  pendentive  is  therefore  bounded  on  all  sides  by 
three  circular  lines,  two  of  which  arc  in  vertical  planes, 
and  one  horizontal. 

Hence,  if  an  apartment  is  built  upon  a  square  or  po- 
lygonal plan,  and  from  the  interior  faces  of  the  walls, 
concave  surfaces,  which  arc  portions  of  the  same  sphere, 
and  which  have  one  common  centre  in  the  axis  of  the 
apartment,  spring  upwards,  and  towards  the  axis,  until 
they  terminate  in  a  complete  horizontal  circle,  then  as 
many  pcndentives  will  be  formed  as  the  walls  have  an- 
gles or  sides. 

If  the  springing  lines  upon  the  walls  arc  semicircles, 
the  pendentives  will  be  portions  of  a  hemisphere,  having 
the  angular  points  in  a  great  circle  passing  horizontally 
through  the  centre. 
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If  the  springinff  lines  arc  se(*ments  less  than  semi- 
circles, the  portion  ol'  llic  splierc  from  wliicli  the  pcn- 
(Iciitivcs  are  iormed,  will  be  a  seijineiit  less  llian  a  henii- 
splicre. 

The  ichnography  or  '])ian  of  a  pcntlcntive  ceiling  is  the 
triangular  spaces  li>riiucl  hy  a  scjiiare  or  polyijon  e()iial 
10  that  of  the  plan  i  ircuiliscribing  a  circle,  the  radius  of 
%\hieli  is  e(iual  to  the  radius  of  a  circle  wliicli  teriniiialcs 
the  peiidonlives. 

l'en(Uniivcs  are  often  employed  in  ceilings,  in  place 
(»f  cylindric  or  cylindroiilic  suilaces,  as  in  simple  vaults, 
or  in  l)ic  composition  of  groins.  The  whole  of  the  inte- 
rior of  8t  Paul's  eallndral  is  vaulted  with  coves  of  this 
kind,  whi(  h  support  the  small  cupolas.  The  heautiful 
iniei  ior  of  St  Stephen's,  Wallbrook,  has  its  dome  sup- 
ported upon  eight  pendentives  over  eight  columns,  dis- 
posed in  the  angles  of  an  octagon.  The  ceilings  of  prin- 
cipal passages  in  large  edifices  arc  sometimes  arched 
with  pendentives,  supporting  rows  of  small  cupolas,  or 
ilat  circular  ceilings.  The  apartment  wluch  contains 
the  principal  stairs  is  most  elegantly  ceiled  in  this  man- 
ner, whether  the  plan  be  square  or  oblong.  If  the  plan 
be  oblong,  sphero-cylindric  arches  may  be  made  in  the 
length  of  the  plan,  by  which  means  the  pendentives  may 
rise  from  tlie  sides  of  a  s(|uavc.  When  the  height  will 
admit,  senti-cylindric  vaults  will  have  a  more  graceful 
ell'ecl  than  those,  the  sections  of  which  are  portions  less 
than  a  semicircle.  In  this  case,  the  pendentives  will 
be  bounded  by  four  vertical  semicircles,  the  planes  of 
which  are  at  right  angles  to  each  other.  Two  of  these 
semicircles  will  be  formed  upon  the  planes  of  the  walls, 
and  the  other  two  by  the  intersection  of  the  two  semi- 
cylindrie  vaults,  which  will  form  two  sphero-cylindric 
arches. 

Though  pendentives  are  usually  portions  of  a  spheric 
surface,  they  may  be  portions  of  an  ellipsoid,  or  of  a  re- 
gular polygonal  dome  ;  or  of  any  figure,  the  horizoiital 
sections  of  wliich  are  circles. 

Let  AHCDA  be  the  plan  of  a  pendentive  ceiling,  and 
GUlKLEi'G  the  section  and  interior  elevation,  the  sec- 
lion  Ijcing  made  bv  a  ])lane  parallel  to  one  of  the  sides. 
Plate  CXXV.  Fig.  9. 

The  pendentives  arc  formed  of  ribs,  which  nitist 
be  considered  as  sections  of  a  hemisphere  ;  the  j)lan 
AHCDA  must  be  considered  as  a  portion  of  tiic  hemi- 
spheric base;  the  springing  ribs  APB,  BMC,  CND, 
I)(.)A,  arc  all  semicircles  of  a  diameter  equal  to  the  side 
of  the  plan,  and  supposed,  in  the  execution,  to  be  raised 
perpendicular  to  the  plan.  The  ribs  which  form  the 
ceiling  are  all  formed  of  arcs  which  arc  portions  of  great 
circles,  their  planes  bisecting  each  other  in  a  vertical 
axis ;  and,  as  the  diameter  of  the  sphere  is  the  diagonal 
of  the  plan,  half  the  diameter  will  be  the  radius  for  all 
(he  ribs.  The  interior  circle  on  the  plan  is  the  scat  of 
th.e  kilb.  The  only  thing  remaining  to  shew,  is  the  length 
of  the  ribs,  which  are  all  different. 

Pkob.  XIII.  To  find  the  length  of  the  ceiling  ribs. 
Let  it  be  required  to  find  the  length  of  the  rib,  the 
scat  of  which  \s  a  b  c  <l  a  :  draw  Y/c  parallel  to  AD  : 
from  Y,  with  the  distance  Y  4,  describe  an  arc  6  e;  and 
v.ith  the  distance  Y  c,  describe,  an  arc  cf:  on  the  mid- 
dle pohit  Z,of  the  side  AD  of  the  plan,  describe  the  arc 
<^R,  which  gives  the  curve  of  all  the  ribs:  the  concen- 
tric outer  circle  may  be  at  any  distance,  according  to  tlie 
breadth  of  the  rib,  so  as  to  make  it  sulTiciently  strong: 
draw /g' A  and  cik  parallel  to  AB,  cutting  the  arc  QR 
at  g  and  i,  and  the  outer  edge  at  /;  und  k ;  draw  I Q  r, 


mn  fio,  likewise  parallel  to  AB  ;  and  di-aw  the  scclion 
of  the  kirbQ  row,  then  will  Q  n/i // >(■  R // Q  be  the 
rib  required.  In  the  same  manner  may  all  the  others  be 
found.  The  ribs  being  found  for  one-eighth  part  of  the 
ceiling,  is  sullicient  to  mould  the  whole,  as  shown  at  No. 
I,  2,  3,  4. 

No.  I.  is  the  rib  that  stands  in  the  diagonal. 

No.  2.  the  next  succeeding  one. 

No.  3.  the  rib  succeeding  No.  2. 

No.  4.  the  middle  rib  o(  the  side  succeeding  No.  2. 

OA  is  half  the  springing  rib  :  the  feet  of  the  ceilinij 
are  fomul  by  drawing  lines  from  tiie  cutis  of  the  seats  of 
the  ceiling-ribs  on  the  side  AD,  perpendicular  thereto, 
until  they  cut  the  top  of  the  springing  rib. 

The  springing  ribs  are  here  all  of  an  equal  radius,  and 
are  portions  of  lesser  circles  of  the  sphere. 

To  ScAHF  a  beam,  is  to  join  two  separate  pieces  of 
timber,  so  that  every  superficies  of  the  one  piece  shall 
be  respectively  in  the  same  plane  with  every  superficies 
of  the  other  ;  or,  in  common  language,  that  both  pieces 
shall  be  in  the  same  straight  line,  and  flush  on  all  sides 
with  each  other. 

Hence  it  is  evident,  that  if  the  joints  consist  of  a  plane 
or  ])laiies'  at  right  angles  to  two  opposite  sides  of  the 
beam,  but  not  at  right  angles  to  tlic  plane  of  ihc  other 
two  opposite  sides,  the  side  of  the  one  piece  of  timber 
with  which  the  oblique  angles  are  made,  will  form  the 
same  inclination  or  inclinations  respectively  with  the 
plane  or  planes  of  the  joint,  as  the  opposite  parallel  side 
of  the  other  piece  will  make  with  the  corresponding  or 
coincident  plane  or  planes  of  the  said  joint. 

There  are  several  methods  of  scarfing  beams,  either 
by  the  joint  consisting  of  one  plane  or  several  planes, 
sometimes  indented  into  each  other. 

Plate  CXX VI.  Fig.  1.  shews  the  method  of  scarfing; 
a  beam  by  indenting  the  joint  at  the  ends,  the  plajies  of 
the  joint  being  both  parallel  and  perpendicular  to  the 
planes  of  two  opposite  sides. 

Fig.  2.  is  the  method  of  scarfing  a  beatti  withtlic  coin- 
cident parts  oblique  to  the  two  sides. 

Fig.  3.  shews  the  method  of  scarfing  a  beam  when  the 
joints  are  both  parallel  and  perpendicular  to  the  t«o  op- 
posite sides,  by  being  tabled  and  indented  at  the  ends, 
and  keyed  between  the  tables. 

Fig.  4.  represents  the  method  of  scarfing  a  beam  with 
oblique  and  tabled  joints,  and  keyed  between  t!\c  tables. 

I'ig.  5.  exhibits  the  method  of  scarfing  a  beam  with 
parallel  and  perpendicular  joints,  oblique  at  the  ends,  by 
forming  the  end  of  each  piece  into  a  series  of  steps. 

rig.  6.  shows  the  method  of  making  a  beam  of  two 
pieces  of  timber,  when  the  length  of  the  two  parts  are  no 
more  than  the  length  required  ;  for  the  whole,  by  insert- 
ing an  intermediate  piece  ofi  one  side  of  it  each  way,  with 
a  double  series  of  steps. 

Fig.  7.  shows  the  method  of  building  a  beam  in  two 
thicknesses,  having  the  parts  of  each  half  scarfed,  as  in 
Fig.  3.  In  this  diagram,  as  well  as  in  the  four  first,  the 
joints  arc  strapped  across  at  the  scarfings,  and  bolted  on 
each  side  of  the  joint.  The  strapping  is  of  great  use  in 
preventing  the  bolts  from  sinking  into  the  wood. 

Fig.  8.  exhibits  the  method  of  building  a  beam  in  three 
tl  icknesses,  as  the  ribs  of  a  dome  such  as  the  Halle  du 
Bled,  at  Paris. 


Naked  Flookinu  is 
to  support  the  boardiiig. 


the  arraDgcment  of  ilie  timbers 
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Floors  are  constructed  by  different  methods,  according 
to  the  bearin.sj  of  the  timbers.  When  the  rooms  have 
small  dimensions,  the  floor  generally  consists  of  single 
joists.  When  the  rooms  are  large,  the  floor  consists  of 
two  rows  of  joists,  the  one  supporting  tne  other  above, 
and  framed  at  one  end  into  a  large  beam,  called  a  Girder, 
which  is  generally  disposed  in  the  middle  of  the  trans- 
verse dimension  of  the  space,  if  there  are  only  two  lengths 
of  joisting,  with  another  compartment  of  joisting  upon 
tlie  other  side  of  it.  If  there  are  three  compartments  of 
joisting,  there  will  be  two  girders.  The  lower  support- 
ing row  of  joists  are  called  Binding  Joists;  and  the  upper 
which  is  supported  is  called  Bridging  Joists.  The  bridg- 
ing joists  are  most  frequently  notched  upon  the  binding 
joists,  but  not  to  the  thickness  of  the  binding  joists;  so 
that  each  edge  of  the  upper  side  of  the  binding  joists  are 
also  notched,  leaving  the  breadth  of  the  rising  part  equal 
to  the  breadth  of  the  notches  in  the  under  sides  of  the 
bridging  joists. 

Fig.  9.  represents  naked  flooring  without  binding 
joists,  but  with  a  girder,  into  which  the  joists  that  sup- 
port the  flooring  are  framed,  and  the  ceiling  joists  into 
deep  joists  which  also  support  the  boarding.  No.  1 .  is  a 
section  shewing  tlie  end  of  the  girder,  and  the  ends  of  the 
ceiling  joists.  No.  2.  is  a  transverse  section  shewing  tiie 
ends  of  the  Iioarding  joists,  tlie  ends  of  the  strong  joists, 
and  the  sides  of  the  ceiling  joists. 

Fig.  10.  represents  sections  of  a  double  floor.  No.  1. 
shows  the  ends  of  the  girder,  bridging  joists  and  ceiling 
joists,  and  the  side  of  the  binding  joists.  No.  2.  shows 
the  end  of  the  binding  joists,  and  the  sides  of  the  bridg- 
ing and  ceiling  joists. 

Truss  Girders. 

When  girders  are  extended  beyond  a  certain  length, 
they  become  bent  by  their  ovm  weight,  saggiiig  down- 
wards hi  the  middle  ;  and  the  degree  of  curvature  will 
increase  in  a  much  greater  degree  than  their  lengths.  An 
excellent  method  to  prevent  the  sagging,  without  being 
supported  by  uprights,  or  posts  from  the  ground  or  floor 
below,  is  to  make  the  beam  in  two  halves,  and  insert  a 
truss  so,  that  when  the  two  halves  are  bolted  together, 
the  truss  may  be  between  them.  In  tliis  truss,  the  two 
halves  of  the  beam  itself  is  the  tie  of  the  truss.  To  pre- 
vent any  bad  effects  from  the  shrinking  of  the  timber,  the 
truss  posts  are  generally  constructed  of  iron,  screwed 
and  nutted  at  the  ends  ;  und,  to  give  a  firmer  abutment  at 
the  ends,  the  braces  are  let  in  with  grooves  into  the  side 
of  eacn  half  of  the  beam.  The  abutment  at  the  ends  is 
also  made  of  iron,  and  is  either  screwed  and  nutted  at  each 
of  the  ends,  and  boiled  through  the  thickness  of  both 
halves,  having  a  broad  part  in  the  middle,  in  order  that 
the  braces  may  abut  the  whole,  dimensions  of  their  sec- 
tion ;  or  otherwise  the  two  abutments  are  made  in  the 
form  of  an  inverted  wedge  at  the  bottom,  and  rises  cylin- 
drically  to  the  top,  where  they  are  screwed  and  nutted. 
These  modes  may  be  either  constructed  with  one  king- 
bolt in  the  middle,  or  with  two  truss-bolts  placed  each  at 
one-tliirdof  the  length  from  each  end.  When  there  arc 
two  bolts,  they  include  a  straining  piece  in  the  middle. 
The  two  braces  may  either  be  constructed  of  oak,  cast 
or  wrought  iron  :  the  latter  material  is,  however,  very 
seldom  employed.  As  wood  contracts  less  in  length  than 
most  metals,  oak  is  better  for  the  purpose  than  cast  iron  ; 
but  then  the  parts  of  the  core  nnist  be  so  much  strongei-. 
As  to  the  bolts,  wrought  iron  is  indispensable.     It  is  ob- 


vious that  the  higher  the  girder  the  parts  will  receit'e  the 
less  stress,  and  consequently  there  will  be  less  risk  of 
giving  way  by  heavy  weights,  or  long  bearhigs. 

Plate  CXXVII.  Fig.  1.  is  the  section  of  a  girder,  with 
two  braces  and  king-bolt. 

Fig.  2.  is  the  section  of  a  girder,  with  a  strainhig  piece, 
two  braces,  and  two  truss-bolts,  of  the  most  approved 
form,  and  certainly  the  best.  No.  L  represents  the  gir- 
der laid  open,  in  order  to  show  t(ie  core  ;  No.  2.  shows 
the  two  halves  bolted  together ;  No.  3.  snows  t;  e  edge  of 
a  washer;  No.  4.  the  fare  of  the  same  ;  No.  5.  repre- 
sents the  side  of  the  butmental  bolts  in  the  transverse  di- 
rection of  the  girder ;  No.  6.  the  side  of  the  same  in  the 
longitudinal  direction  ;  No.  7.  represents  tue  transverse 
direction  of  the  truss-bolts  or  king-bolt ;  and  No.  8.  the 
longitudinal  direction  of  the  same. 

Fig.  3.  The  section  of  a  girder,  calculated  from  its 
rise  to  sustain  very  heavy  weights.  If  tie  tie  beam  is 
very  strong,  the  abutments  may  be  wedged;  but  then  it 
must  be  observed,  that  the  wedge  ought  to  be  very  long, 
that  the  laper  may  be  very  small,  so  as  to  have  no  incli- 
nation to  rise,  and  t^en  the  excess  of  length  may  be  cut 
off"  afterwards;  however,  the  bolts  represented  at  No.  5. 
and  No.  6.  Fig.  2.  are  to  be  preferred. 

Fig.  4.  represents  the  end  of  a  girder,  with  part  of  the 
bending  joists  on  each  side  of  it.  No.  1.  shews  the  part 
of  the  bending  joist  fitted  in,  and  the  manner  of  cutting 
the  mortice  and  tenon.  The  tenon  thus  formed,  with  the 
sloping  shoulder  with  the  small  projection  below  the 
tenon,  is  said  to  be  tusked  ;  and  the  mortice  cut  to  receive 
the  tusking,  is  said  to  be  housed. 

Fig.  5.  represents  the  method  of  cocking  beams  upon 
wall-piates,  according  to  the  best  method,  which  pre- 
cludes every  possibility  of  the  beam  being  drawn  from, 
or  pushed  farther  over  the  wall-plate,  without  tearing 
the  i-ising  part  away  from  the  wall-plate,  or  splitting  the 
piece  away  between  the  notch  and  the  end,  on  the  under 
side  of  the  beam.  The  practice  in  former  times  was  by 
a  dovetail,  the  planes  of  the  joint  being  perpendicular 
and  parallel  to  the  horizontal  sides  of  the  beam,  two  of 
the  said  planes  being  inclined  to  the  vertical  sides,  at  an 
equal  angle  to  each  adjacent  side,  and  forming  the  dove- 
tail at  the  bottom,  or  on  the  horizontal  sections  at  the 
end  of  the  beam,  so  as  to  be  widsr  at  the  extremity  tlian 
at  the  shoulder.  If  the  timber  were  without  shrinking, 
and  the  joint  closely  fitted  together,  this  would  be  an  ex- 
cellent method  ;  but  as  we  are  certain  that  the  timber 
does  shrink,  a  small  degree  of  shrinking  will  allow  a 
very  great  draught.  No.  1.  represents  part  of  the  longi- 
tudinal direction  of  the  beam,  and  section  of  the  wall- 
plate  ;  No.  2.  represents  part  of  the  longitudinal  direc- 
tion of  the  beam  turned  up-side-down,  to  shew  the  notch- 
ing. 

Wall-plates  are  pieces  of  timber  laid  on  the  walls,  in 
order  to  distribute  the  pressure  of  the  roof  equally  upon, 
and  to  bind  the  walls  together.  The  wall-plates  are  some- 
times called  raising  plates. 

Trusses  arc  strong  frames  of  carpentry  resolved  into 
two,  or  a  scries  of  triangles,  so  as  to  make  the  truss  act 
as  a  solid  body,  and  thereby  support  certain  weights, 
each  at  a  given  immoveaM';  point,  the  truss  itself  being 
suspended  from  two  siich  immoveable  points.  The  trusses 
of  roofs  are  constructed  generally  of  a  triangular  form, 
and  disposed  etjuidistantly  on  the  wall-plates,  in  parallel 
vertical  planes  at  right  angles  to  the  walls.  The  top  of 
the  opjjosite  walls  are  the  two  points  of  suspension,  and 
the  weights  supported  by  the  truss  at  the  immoveable 
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puints  arc  horizontal  pieces  of  tiinl)Cf  ninniii};  traiis- 
vtrscly  to  llic  pUmcs  of  the  trusses;  tlic  liorizoiilal 
jiiecesol  tiiiibi  rsu|j|)oi't  other  ecitiidistant  pieces  parullcl 
to  tlie  upper  sides  ol'  the  trusses  ;  and  these  last  timbers 
support  the  covcriiig,  or  the  covcriii};  and  timber  work, 
to  wnieh  the  coveriu}^  is  fixed.  In  a  truss,  some  pieces 
of  timber  are  in  a  slate  of  tension,  and  some  arc  in  a 
state  of  compi  ession ;  but  a  i)icce  of  timber,  which  is 
neither  extended  nor  compressed,  is  useless.  If  a  '|uu- 
ilrilateral  iiyuro,  or  frame,  be  so  constructed,  that  each 
two  adjoiniii)^  limbers  be  made  nioveiibh-  round  a  point  at 
tluir  intersection,  it  may  be  put  into  an  infinite  number 
of  forms,  because  the  wiiole  frame  will  be  rcvolvable 
iibout  tiic  angles;  but  if  any  one  of  the  angles  be  im- 
moveable, the  w.iole  (|iuidrilateral  frame  will  be  ini- 
movi  uble.  Two  pieces  of  timber  forminijfan  anjjie,  and 
rcvolvable  round  u  poiiit  at  their  intersection,  may  be 
made  immoveable  by  I'.isteaing  each  end  of  a  bar  to  each 
leg,  orby  taiiin;^  any  two  points  in  the  bar,  and  fastening 
eacli  point  to  each  leg.  Now,  if  a  force  be  applied  at 
any  ol  tiv  three  aiij^ular  points,  the  triangular  frame  will 
be  immoveable;  but  one  of  tiic  two  legswhicli  form  the 
angle  will  be  in  a  state  of  tension,  and  tlie  other  in  a  state 
of  compression,  provided  tiiat  the  direction  of  the  force 
applied  docs  not  fall  williin  the  angle  produced  ;  but  if 
the  line  ol  directioji  of  the  force  applied  fall  witiiin  the 
angle  of  the  triangle,  t  .en  both  legs  are  cither  in  a  state 
of  tension,  or  in  a  state  of  compression,  according  as  the 
force  ajiplied  is  pulling  or  pressing.  If  one  of  the  sides 
of  the  triangle  be  lengthened  without  the  boundary,  and 
a  foice  l)e  applied  transversely  to  the  part  so  lengthened 
in  tlie  plane  of  the  triangle,  this  force  will  bend  the  side 
of  the  triangle,  which  is  in  the  straight  line  with  the  side 
to  which  the  force  is  applied  ;  therefore,  suppose  again 
a  quadrangle  or  quadrilateral  rcvolvable  about  the  an- 
gles, and  a  bar  be  lixed  to  any  two  sides  forming  an  angle, 
viz.  a  point  in  the  bar  to  a  point  in  one  of  the  legs,  and 
another  point  in  the  bar  to  a  point  in  the  other  leg  ;  and 
suppobc  the  two  points  not  to  be  in  two  of  the  angles,  or 
one  of  the  points  to  be  in  the  side,  at  some  distance  from 
either  end,  the  quadrilateral  will  be  divided  into  two 
parts,  one  will  always  be  a  triangle  ;  then,  if  the  figure 
be  supported  at  two  of  its  angles,  and  a  force  be  applied 
in  the  plane  of  the  figure  to  the  angle  opposite,  the  an- 
gle which  has  the  bar  fixed  to  its. legs,  so  tnat  tiic  direc- 
tion of  the  force  thus  applied  does  not  tend  to  the  fixed 
point,  which  is  the  larther  extremity  of  the  one  leg  where 
the  force  is  applied  to  the  angular  point  at  the  otiier  ex- 
trcniily  ;  all  the  sides  of  tiiis  figure  will  bo  bent,  and  the 
bar  thus  fixed  will  occasion  transverse  strains  to  the 
sides :  But  if  the  bar  be  fixed  to  two  opposite  angles,  and 
if  the  frame  be  held  immoveable  at  one  of  the  angular 
points  where  the  bur  is  fixed,  and  also  at  one  of  the  other 
angles  at  the  extremity  of  one  of  the  legs  of  the  said  an- 
gle, and  a  force  in  any  direction  in  the  plane  of  the  figure 
be  applied  to  the  angle  where  tlic  frame  is  unsupported, 
and  whero  the  bar  is  not  fixed,  the  frame  will  be  by  this 
means  rcndeied  immoveable,  and  the  force  by  this  dis- 
position will  hot  occasion  any  transverse  strain  on  tlic 
sides  of  the  framt.  Suppose  the  frame  to  be  pentagonal, 
and  a  b.ir  fixed  in  like  manner  to  two  angles,  at  the  ends 
of  two  ailjoining  sides,  these  two  adjoining  sides  and  the 
bai  will  form  a  triangular  compartment  in  the  figure.  If 
the  frame  be  suspended  by  two  of  tlie  angles  of  the  tri- 
angle, the  three  remaining  sides  will  be  moveable,  at  the 
exuemilies  of  the  bai-,  round  the  remaining  angles  ;  but 
if  another  bar  be  fixed  to  any  one  of  the  three  angles  of 


the  triangle  at  one  end,  and  to  one  of  the  angles  of  the 
other  three  sides,  to  form  another  triangle,  three  of  the 
sides  of  the  ])entagonal  frame  will  be  made  innnoveabic, 
and  the  two  remaining  sides  will  be  so  likewise.  In  like 
manner,  of  whatever  number  of  sides  the  frame  con- 
sists, by  first  foi'ming  a  triangle  of  two  of  the  sides,  and 
fixing  a  second  bar  from  any  angle  of  the  triangle  to  one 
of  the  other  angles  of  the  figure,  at  the  remote  ends  of 
two  adjoining  sides  of  the  frame,  there  will  be  formed 
another  immoveable  side,  anfl  another  immoveable  point 
at  the  next  angle  of  the  frame  will  be  given  ;  if  from  this 
fixed  point,  or  any  of  the  other  three  pfiints,  which  are 
the  angles  of  the  triangle,  tiie  end  of  a  third  bar  be  fix- 
ed, and  the  other  end  ol' the  bar  to  one  of  the  remaining 
angles  of  the  franu^,  so  as  to  form  a  triangle  with  the  se- 
cond bar,  and  one  of  ihc  adjoining  moveubh  sides  ijf  the 
frame,  or  a  triangle,  with  one  of  the  fixed  sines  of  the 
frame  and  the  adjoining  moveable  side,  a..d  by  proceed- 
ing in  this  manner  successively,  u:itii  ail  t.'C  sidjs  are 
fixed,  the  frame  will  be  made  imnioveuhle  ;  so  that  if 
any  two  angles  of  this  frame  be  supp'ni'  i  -.11'  f  ,ir(  or 
forces  be  applied  at  one  or  each  of  tii 

of  the   figure,  the    whole    figure   wiii   ..     .,,,; ,,c. 

Frames  of  a  triangular  form,  which  have  to  resist  only 
a  simple  force,  or  support  one  weight,  arc  most  simple 
and  best  constructed  of  three  sides,  tne  frame  bei.'ig  sus- 
pended fi  om  two  angles,  and  the  force  or  weight  to  the 
other.  A  triangular  frame,  supporliiig  only  one  weight, 
has  no  occasion  for  any  subdivisions  to  compart  tiie  ex- 
ternal space,  provided  the  comprcssi  d  timber  or  tim- 
bers were  inflexible,  so  as  to  support  tlieir  own  weight 
without  bending,  and  the  tensile  timbers  incapable  of 
extension.  Though  a  frame  should  have  to  support  se- 
veral Weights,  the  external  figure  may  be  of  any  form 
whatever,  provided  that  the  points  from  wiiich  the 
weights  are  nung,  and  the  two  points  from  which  the 
fra'ue  is  suspended,  be  all  immoveably  supported,  by- 
comparting  t'r  e  figure  witn  timber  divisions,  and  there- 
by lormiiig  a  suecessiou  of  adjoinuig  triangles,  of  which 
each  two  contiguous  ones  nave  a  connnon  side;  that  is, 
when  two  of  the  angles  of  each  of  the  adjacent  triangles 
are  coincident.  It  may  be  proper  to  observe  here,  that 
though  it  may  not  be  at  all  times  eligible  to  divide  a 
frame,  so  that  all  the  compartments  will  be  triangles, 
yet  the  succession  must  not  by  any  means  be  discontinued, 
by  tne  intervention  of  quadrilateral  oi-  polygonal  ngu.  cs ; 
but  these  compartments  may  adjoin  without  injury  to  the 
truss.  The  triangle  is  tlie  most  simple  of  all  rectilineal 
figures  ;  it  is  also  easier  constructed,  and  better  adapted 
to  tne  discharge  of  rain  cr  moisture  in  a  roof,  than  any- 
other  figure  ;  but  in  ailcpting  it  for  large  buildings,  as 
several  weights  must  be  supported,  and  as  there  is  only 
one  point  from  which  this  w^eiglit  can  be  suspended,  it 
becomes  necessary  to  take  other  equidistant  points  in  the 
sides,  in  order  to  support  the  covering  equally.  Tnese 
poinis  may  be  made  stationary  by  '..he  former  means,  of 
dividing  the  interior  space  into  a  succession  of  triangu- 
lar compartments.  But  if  the  two  upper  sides  of  the 
frame  be  of  equal  len;^ths,  and  equally  inclined  to  tlve 
horizon,  tlie  opposite  points  may  be  made  to  counteract 
each  other,  without  a  concatenation  of  triangles,  by  in- 
troducing timbers  from  point  to  point  parallel  to  the  ho- 
rizon :  in  this  tlie  compartments  will  be  trapezoids,  ex- 
cept the  upper  one,  which  will  be  a  triangle.  These 
beams  may  be  supported  by  vertical  bolts  passing  trans- 
versely tliroughtheiu  from  the  points  where  llie  weights 
aie  supported,  and  the  bolts  may  be  nutted  below  the 
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beams.  This  mode  of  securing  the  pomts  of  support 
depends  entirely  upon  the  doctrine  of  equilibrium ;  and 
thus  a  very  little  difference  from  the  equality  of  forces 
might  easily  occasion  a  change  of  figure,  to  which  the 
other  method,  by  a  series  of  triangles,  is  not  liable. 
The  securing  of  the  pohits  of  support  by  beams  is  not 
confined  to  triangular  frames,  but  may  be  applied  to 
roofs  having  two  or  several  rafters  upon  each  side,  so 
that  their  lengths  and  inclinations  are  equal,  and  their 
junctions  on  the  same  bevel.  The  beauty  of  every  truss 
is,  to  dispose  the  timbers  in  positions  as  direct  to  each 
other  as  possible.  Oblique  directions  require  timljers  of 
large  scantlings,  and  exert  prodigious  thrusts  on  the 
abutments,  so  as  to  compress  the  joggle  pieces,  and 
render  tlie  truss  in  danger  of  sagging.  Trusses  are  va- 
riously constructed,  according  to  the  width  of  the  build- 
ing, the  contour  of  the  roof,  and  the  circumstances  of 
•walling  below. 

Tic,  is  any  piece  of  timber  in  a  state  of  tension,  viz.  a 
piece  of  timber  which  is  acted  upon  by  two  forces  which 
have  a  tendency  to  a  more  remote  distance. 

Straining-fiiece,  is  any  piece  of  timber  compressed  by 
two  opposite  forces,  which  have  a  tendency  to  a  nearer 
approach  ;  hence  lies  and  straining-pieces  are  affected 
in  contrary  directions.  A  straining-piece  requires  an  in- 
flexible piece  of  timber ;  but  a  chain,  or  rope,  or  small 
bar  of  iron,  will  answer  the  piu'pose  of  a  tie,  provided 
that  it  is  incapable  of  any  further  extension  than  being 
drawn  into  a  straight  line. 

Tie  beam,  the  timber  of  the  foot  of  the  truss  on  the 
lowest  timber  connecting  the  two  sides  for  preventing 
the  lateral  pressure  of  the  roof  from  pushing  out  the 
walls,  and  causing  it  to  press  vertically.  When  the  tie 
beam  is  placed  at  the  bottom,  it  is  called  a  footing  beam. 
The  tie  beam,  besides  its  use  in  the  truss,  is  necessary 
in  supporting  the  ceiling  floor.  The  tie  beam  is  general- 
ly placed  at  the  bottom  of  the  truss ;  but  in  some  build- 
ings, in  order  to  get  a  more  lofty  story,  it  is  placed  in  a 
higher  situation;  but  this  disposition  of  the  tie  beam  is 
dangerous,  if  very  remote  from  the  wall  heads,  as  the 
•weight  of  the  roof  will  bend  the  inclined  upper  sides  of 
the  truss  so  as  to  make  them  concave  outwardly.  The 
wvixA  of  the  tie  beam,  or  its  not  being  placed  at  the  bot- 
tom, is  a  great  fault  in  the  construction  of  Gothic  edi- 
fices, as  the  roofs  in  most  of  these  edifices  have  almost 
ruined  the  walls. 

Princi/tal  rafters-,  are  the  two  inclined  pieces  of  tim- 
ber in  opposite  sides  of  the  i-oof  fastened  each  to  each 
end  of  the  tie  beam,  which  prevents  tlieir  thrusting  out 
the  walls  by  the  weight  of  the  roof.  The  principal  raf- 
ters are  generally  of  equal  lengths,  and  form  a  triangle 
with  the  tie  beam  when  tiic  roof  consists  only  of  two  sides 
without  a  flat,  and  when  the  tie  beam  is  laid  on  the  wall 
plate. 

King  pout,  is  a  piece  of  timber  in  the  middle  of  a 
truss,  suspended  at  the  upper  end  by  the  principal  raf- 
ters from  the  apex  of  the  roof,  so  that  the  king  post 
divides  the  internal  space  into  two  equal  compartments, 
each  a  right  angled  triangle.  The  use  of  the  king  post 
is  to  furnish  a  general  support  for  the  principals,  and 
suspend  the  lie  beam  between  the  ends,  so  as  to  keep  it 
from  sagging. 

Queen  fiosis,  are  two  trtiss  posts,  equi-distant  from 
the  middle  of  the  truss,  the  one  suspended  from  the  head 
of  the  one  principal  rafter  and  the  end  of  a  beam  on  one 
side  of  the  middle,  and  the  other  cpieen  posl  from  the 
head  of  the  other  princijial  and  the  other  end  of  the  beam 


on  the  other  side  of  tlie  middle  ;  so  that  the  queen  posts 
divide  the  internal  space  of  the  frame  into  three  com- 
paitments,  of  which  the  two  extreme  ones  are  right  an- 
gled triangles,  and  the  middle  one  a  rectangle.  The 
use  of  queen  posts  is  the  same  as  king  posts,  vir.  for  fur- 
nishing a  general  support  for  the  principals  at  different 
points  between  the  ends,  by  coimecting  timbers,  and  sup- 
porting the  tie  beam  between  its  extremities. 

Si']-u!s,  are  oblique  pieces  of  timber,  or  braces, 
branching  upwards  from  one,  two,  or  several  points  in 
king  posts  and  queen  posts,  to  as  many  points  in  the 
principal  rafters,  or  to  as  many  points  in  the  external 
fran\e.  Struts  are  generally  disposed  in  pairs,  equally 
inclined  to  a  vertical  line  passing  through  the  middle  of 
the  plane  of  the  truss,  and  the  directions  of  each  pair 
lend  to  the  same  point  in  this  vertical  line.  Struts  are 
necessary  in  large  trusses  consisting  of  long  timbers, 
which  have  to  support  the  covering  at  various  points  in 
the  external  frame. 

Collar  beam,  is  the  piece  of  timber  framed  between 
the  heads  of  two  queen  posts.  A  collar  beam  roof  is 
necessary,  where  there  is  to  be  a  platform,  or  wher- 
ever rooms  are  required  to  be  formed  in  the  roof,  and 
to  be  of  greater  extension  than  the  distance  between  the 
trusses. 

Straining  sill,  is  a  horizontal  piece  of  timber,  dispos- 
ed between  the  feet  of  queen  posts,  to  counteract  the 
efforts  of  the  struts  in  pushing  the  queen  posts  nearer  to 
eacli  other. 

Having  thus  mentioned  the  several  parts  of  a  truss,  it 
may  be  proper  to  observe,  that  all  king  posts,  queen 
posts,  and  tie  beams,  are  ties,  and  therefore  a  siring  in- 
capable of  farther  extension  than  suflicient  to  bring  it  to 
a  straight  line,  or  a  chain,  or  a  slender  bar  of  iron,  will 
answer  the  same  purpose,  as  weir  as  a  piece  of  timber 
or  other  such  inflexible  material.  Also,  that  all  collar 
beams,  principal  rafters,  and  struts,  are  straining  pieces, 
which  are  therefore  necessarily  constructed  of  an  inflex- 
ible material,  such  as  wood,  or  a  stiff'  piece  of  iron.  It 
may  be  farther  observed,  that  in  complex  frames,  such 
as  centerings  to  large  arches,  or  bridges  in  the  act  of 
building,  tiie  same  timbers,  in  different  stages  of  the 
work,  sometimes  perform  the  office  of  lies,  and  some- 
times that  of  straining  pieces,  and  in  the  transition  of 
office  must  be  sometimes  in  a  neutral  state.  The  ma- 
terial employed  in  such  situation,  must  necessarily  be 
inflexible:  this  is  not  only  to  be  recommended  here,  but 
in  every  doubtful  case,  or  where  it  is  uncertain  whether 
the  part  of  the  truss  requires  to  be  a  tie  or  a  straining 
piece  ;  since  all,  or  most  inflexible  materials,  may  not 
only  be  employed  as  ties,  but  as  a  straining  piece  also. 

Pole  plate,  is  a  beam  over  each  opposite  wall,  sup- 
ported upon  the  ends  of  the  tie  beams,  or  upon  the  feet 
of  the  principal  rafters. 

Purlins,  are  horizontal  pieces  of  timber,  supported  by 
the  principal  rafters. 

Jiidge  /liece,  is  a  beam  at  the  apex  of  a  roof,  sup- 
ported by  the  king  post,  or  by  the  heads  of  the  princi- 
pals. 

Common  rafters,  arc  inclined  pieces  of  timber  parallel 
to  Ihu  principal  rafters,  supported  by  the  pole  plates,  the 
purlins,  and  tlic  ridge  piece  for  supporting  tlie  covering, 
the  material  of  which  is  sonictimcs  large  slates  extended 
from  rafter  to  rafter,  and  sometimes  smaller  slates  nail- 
ed U])on  boarding,  battening,  or  hung  to  lath,  and  thcso 
nailed  upon  the  conmion  lalters. 

Jogfflcs,  arc  the  joints  at  the  mcctiug^  of  struts,  king 
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posts,  queen  posts,  and  principal  raficrs,  and  indeed  all 
tlic  joints  of  a  roof  may  be  tci'nicd  joggles.  Tiic  Ijcst 
form  of  the  jof^j^les  is,  that  which  is  at  right  angles  to 
the  lengths  of  the  struts  or  rafters,  or  at  right  angles  to 
the  tenoned  piece  ;  but  this  i>osition  cannot  at  all  limes 
be  obtained,  for  the  want  of  suflicicnt  sulistance  of  tim- 
ber; in  this  case,  the  joint  is  cither  ma<le  obli(|Uc,  or 
the  upper  pait  in  a  line  witli  tlie  side  of  the  ])lccc  which 
has  the  moilicc,  and  the  lower  part  ])er|)endicular  to  liie 
sides  of  the  tenoned  piece ;  or  the  joint  is  sometimes 
made  partly  |)arallel,  and  partly  perpendicular  to  the 
morticed  piece.  When  the  joint  is  ()bli(|ue,  the  force 
of  the  tenoned  piece  in  a  direction  of  its  length,  causes 
the  end  to  slide  upon  the  abutment  towards  the  side 
which  contains  the  obtuse  angle,  but  this  is  in  some  de- 
gree counteracted  by  the  resistance  of  the  tenon  on  the 
lower  end  of  the  mortice.  However,  with  regard  to  the 
stress  of  the  timbers  in  a  frame,  the  abutting  joint  is  of 
little  importance.  M.  Perronct,  tiie  celebrated  French 
engineer,  formed  the  abutments,  and  consequently  the 
joggles,  in  liic  arches  of  circles,  making  the  centre  at 
the  other  extremity. 

Cumber  beams,  are  those  timbers  which  are  supported 
\ipon  jjurlins  over  the  collar  beams,  and  sujiport  the 
boarding  for  a  leaden  platform  ;  for  this  purpose  they 
have  an  equal  declivity  from  the  middle,  in  order  to 
cause  the  water  to  descend  equally  on  each  side  of  the 
roof. 

Cocking,  or  Cogging,  the  form  of  the  joints  wliich  the 
tic  beams  and  wall  plates  make  with  each  other.  And 
here,  as  in  every  other  case  of  jointing,  the  parts  must 
be  reciprocally  reversed  to  each  other,  so  that  the  pro- 
tuberant part  or  parts  of  the  one,  arc  the  raised  or  in- 
dented parts  of  the  other ;  and  the  parts  which  the  bot- 
tom or  bottoms  of  the  recess  or  recesses  are  parallel  to, 
arc  those  which  form  the  sides  perpendicular  to  the  sur- 
faces from  which  the  joints  arc  made.  The  best  method 
is  by  cutting  a  groove  across  the  fibres  in  the  beam  to 
be  let  down,  to  correspond  to  a  rising  in  the  plate,  form- 
ed by  recessing  the  plate  on  each  side  of  the  rising. 
Another  method  is,  by  an  external  and  internal  dovetail ; 
but  this  last  method  is  almost  antiquated. 

Plate  CXX\'III.  Fig.  I.  shews  the  form  of  a  truss 
similar  to  that  on  the  Pantheon  in  O.xford-street,  London, 
when  it  was  converted  into  an  opera-house.  The  design 
was  made  by  Mr  James  Wyatt.  It  was  consumed,  as 
well  as  the  theatre,  about  the  year  1792.  The  extent  of 
the  building  within  the  walls  was  about  80  feet. 

Fig.  2.  shews  the  truss  of  the  roof  of  the  church  of  St 
Paul's,  Covent-garden,  designed  by  Mr  Hai-dwick,  and 
executed  by  Mi-  Wapshot,  in  1796. 

Scantlings. 
In.    by     In. 
A  A,  the  tie  beam  cambering  6  inches  in  the 
clear  of  the  walls,  the  whole  length  be- 
ing 72  feet,  and  the  clear  of  the  walls  50 

feet  2  inches, 16     x     12 

BC,   BC,  queen    posts   which   are  in    the 

shafts,        8}  X      Si 

DE,  straining,  or  collar  beam,      ....      10    x      8 
FG,  king  post,  l-l  inches  broad  at  the  joggle 

at  the  sliaft,        '.     .       8     x      8  i 

III,  HI,  struts, 8j<"} 

KL,  KL,  straining    braces,    or    auxiliary 
rafters,  at  top  8  inches  square,  and   at 

bottom 10    X      8i 
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Scmlling*. 
In.    by     lii. 

m,  m,  m,  ni,  puncheons,  or  blocks,  to  sup- 
port the  |)riii(  ipals, 8     y.      8 

NO,  NO,  i)rin<  ipal  rafters  supported  by  the 
puncheons,  by  the  queen  pi;»ts,  and  by 
the  tie  beam  at  the  lower  end,  and  king 
posts  at  the  U|)per  end,  being  8i  inches 
square  at  top  and  bottom 10    x      8j 

//,/;,/!,  Sec.  purlins,  supporting  the    same 

lafters, 9     x       6J 

GR,  GU,  small  rafters  for  supporting  the 

boarding  and  covering, 6    X      3* 

SS,  wall  plates, 12    x     10 

The  distance  of  the  trusses  is  about  10  feet  6  inches  : 
each  truss  contains  about  198  solid  feet  of  timber. 

Fig.  3.  represents  the  truss  of  the  roof  of  the  Royal 
Hospital  at  Greenwich.  The  design  was  by  Mr  James 
Stewart,  author  of  the  Jnlii/uilics  of  Athens.  It  was 
executed  by  Mr  Samuel  Wyatt,  about  the  year  1785. 

Scantlings. 
In.    by    111. 
AB,  tie  beam,  being  in  length  57  feet,  and 

5 1  feet  in  the  clear  of  the  walls,     .     .     .     14    X     13 

CD,  iron  khig  post, 2    x      2 

EF,  EF,  queen  posts, 9x12 

GH,  GH,  Sec.  struts, 9    x      ^ 

IK,  straining  beam, 10    x      7 

HL,  straining  piece, 6    x      7 

MN,  MN,  principal  rafters, 10    x      7 

OP,  camber  beam, 9    X      7 

/i,/i.  Purlins, 4x      6 

The  timbers  of  this  roof  are  well  disposed,  but  the  iron 
king  post  is  of  little  more  use  than  supporting  the  mid- 
dle of  the  tic  beam. 

The  remaining  figures  in  Plate  CXXVIII.  shew  the 
various  joinings,  in  roofing,  of  king  posts  and  principal 
rafters ;  of  tie  braces  and  principal  rafters ;  of  principal 
rafters  and  tie  beams ;  of  struts  and  truss  posts ;  of 
dragon  pieces,  angle  tics,  and  wall  plates,  with  the 
various  methods  of  bolting  and  strapping  these  various 
parts  together. 

Fig.  4.  No.  1.  represents  the  method  of  joining  and 
strapping  the  principals  and  king  posts.  In  this  figure 
the  principals  meet  each  other  without  the  intervention 
of  the  king  post,  which  is  omitted,  in  consequence  of  the 
shrinking  of  the  wood  between  the  joggles.  Fig.  4. 
No.  2.  exhibits  the  method  of  fixing  the  king  post  and 
tie  beam,  showing  the  manner  of  strapping  the  same. 
Fig.  4.  No.  3.  Shows  a  section  of  part  of  the  king  post 
through  the  mortice  for  the  keys,  with  the  manner  of 
wedging  the  same.  Both  the  mortice  and  the  resisting 
piece  of  iron  on  the  upper  side  of  it,  are  cut  with  a  greater 
vertical  dimension,  than  what  the  width  of  the  two  wed- 
ges are,  so  that  the  head  of  the  mortice  through  the 
wood  goes  higher  than  the  head  of  tlie  mortice  through 
the  iron  ;  so  also  docs  the  bottom  of  the  mortice  in  tlic 
wood  go  higher  than  the  bottom  of  the  mortice  in  Uic 
iron. 

Fig.  5.  shews  the  manner  of  securing  the  king  post, 
principal  rafters,  and  tic  beam.  No.  1.  shews  the  form 
of  the  joggle  joints,  and  the  manner  of  strapping  the  king 
post  and  principals,  the  king  post  intervening  ;  but  it  is 
to  be  hoped,  that  this  iiuervenlion  will  be  relinquished 
3  H 
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in  practical  works.  No.  2.  The  manner  of  bolting  the 
lower  end  of  ihc  king  post  and  tic  beam,  the  nuts  being 
double,  and  their  directions,  in  two  planes,  intersecting 
each  other  at  right  angles;  and  also  at  right  angles  to  the 
intersection,  which  is  also  the  axis  of  the  bolt ;  and  the 
one  direction  perpendicular,  and  the  other  parallel,  to 
the  plane  of  the  truss. 

Fig.  6.  shews  the  method  of  hanging  the  beam,  and  sup- 
porting it  at  the  foot  of  the  struts.  No.  1.  The  two 
rafters,  suspending  a  double  or  branched  rod  for  support- 
ing the  lower  ends  of  the  struts. 

Fig.  7.  represents  the  method  of  securing  the  lower 
end  of  the  principal  to  the  one  end  of  the  tie  beam. 
No.  I.  The  two  parts  secured  together  by  means  of  an 
eye  bolt.  No.  2.  The  manner  of  cutting  the  tenon.  In 
tliis,  the  principal  is  thinner  than  the  tie  beam,  so  that 
the  end  of  the  tenon  forms  the  outer  abutment,  and  the 
part  on  the  inside  of  tie  rafter  at  the  bottom,  the  inner  or 
second  abutment ;  both  these  abutments  being  at  right 
angles  to  the  rafter. 

Fig.  8.  represents  another  method  of  securing  the 
rafteisand  tie  beam.  No.  1.  The  two  joined  together. 
No.  2.  The  end  of  the  beam  showing  the  socket. 

Fig.  9i  shews  the  method  of  joining  the  struts  and  king 
post  when  tliere  is  a  deficiency  of  wood  at  the  joggles. 
This  also  shows  the  method  of  forming  the  dovetail  on  the 
tenon  which  goes  into  the  beam. 

Fig.  10.  shews  the  method  of  joining  the  wall  plate 
at  the  angles.  No.  1.  The  horizontal  projection,  show- 
ing the  diagonal  tie  and  dragon  piece  which  contains 
the  socket  for  the  feet  of  the  principal  rafters.  No.  2. 
The  elevation  of  the  high  rafter  framed  into  the  dragon 
piece.  No.  3.  Shows  one  side  of  the  wall  plate  with 
tlie  sockets. 

As  all  timber  will  shrink  miless  it  has  been  seasoned 
for  a  considerable  time,  and,  as  the  time  which  it  recjuires 
to  season  must  depend  greatly  on  the  thickness  of  the 
timber  ;  so  the  limber  in  all  large  roofs,  constructed  with 
king  posts  and  queen  posts,  will  also  shrink  ;  and  as  the 
timber  is  large,  the  time  required  must  be  very  long, 
and  perhaps  even  then  not  to  be  depended  upon.  It  has 
been  found,  that  roofs  have  sustained  very  considerable 
injury  by  the  shrinking  of  the  timbers,  in  causing  them 
to  sag  and  press  down  the  other  parts  of  the  building 
connected  with  them,  which  ought  to  have  been  sup- 
ported by  the  roof,  and  by  this  means  not  only  destroy- 
mg  the  interior  ceilings,  by  producing  large  fissures  in 
the  plaster  of  the  partitions,  particularly  at  their  junc- 
tions with  the  exterior  walls,  but  also  destroying  the 
appearance  of  the  exterior.  Now  it  has  been  found, 
that  timber  contracts  very  little  in  the  length,  even  less 
than  many  of  the  metals,  and  that  the  evil  chiefly  arises 
from  the  shrinking  of  king  posts  and  t|uecn  posts  be- 
tween the  joggles.  To  remedy  the  defect,  it  is  here 
proposed  to  have  neither  king  posts  nor  queen  posts, 
and,  instead  of  them,  to  substitute  long  rods  of  iron, 
which  will  perform  the  office  of  tic  braces,  by  suspend- 
ing the  tie  beam,  either  in  the  middle  or  in  two  equidis- 
tant places,  by  one  or  two  iron  bars  depending  from  the 
apex  of  the  roof,  and  by  pitching  the  lower  ends  of  the 
struts  upon  the  one  or  each  of  the  places  on  the  tic  beam, 
supported  by  the  iron  bar  or  bars  ;  the  upper  ends  of  the 
said  struts  supporting  the  principal  rafters  between 
their  extreme  points,  at  the  required  points  where  they 
are  loaded  by  the  weight  of  the  covering,  and  again  by 
suspending  other  rods  of  iron  from  these  points  to  the 
tie  beams  ;  and  thus  a  scries  of  equidistant  fixed  points 


of  any  required  number,  supporting  both  rafters  and 
tie  beam,  will  be  found,  as  may  be  judged  necessary, 
and  without  the  smallest  danger  of  skrinking,  and  at 
less  expence  than  truss  posted  or  joggle  posted  roofs, 
strapped  or  bolted  to  tie  beams.  The  iron  of  the  straps 
and  bolts  in  common  truss  roofs,  are  of  considerable 
expence  ;  the  trouble  of  boring,  fitting  in  bolts,  or  wedg- 
ing straps,  is  very  great ;  and  the  making  of  king  posts 
and  queen  posts  with  joggles  still  greater,  and  the  timber 
out  of  which  they  are  made  increases  the  expences  ;  so 
that  all  these  sundries,  taken  together,  would  be  more 
expensive  than  rods  nutted  and  screwed. 

Fig.  1.  Plate  CXXIX.  exhibits  a  design  of  a  roof  with 
struts  and  tie  braces,  calculated  to  span  from  40  to  SO 
feet,  according  to  the  strength  of  the  timbers  and  iron 
braces. 

Fig.  2.  represents  the  design  of  a  roof  constructed  with 
struts  and  tie  braces,  calculated  to  span  from  60  to  80 
feet,  according  to  the  strength  of  the  tim.bers  and  iron 
work.  The  tie  braces  are  here,  and  in  the  last  roof, 
supposed  to  be  screwed  and  nutted  above  the  rafter,  and 
below  the  tie  beams. 

Fig.  3.  shews  a  truss  posted  roof,  with  a  king  post 
and  a  pair  of  side  posts  on  each  side  of  the  king  post, 
calculated  to  the  same  extent  as  the  last  roof;  but,  from 
the  number  of  joggle  pieces  between  the  struts,  a  very 
small  degree  of  shrinking  in  each  will  loosen  the  struts, 
and  consequently  deprive  them  of  their  office  of  support- 
ing the  rafters  and  tie  beam.  This  circumstance  can- 
not take  place  in  any  of  the  former  figures;  and  it  may 
be  farther  observed,  that  the  straps  and  keys  which  are 
used  in  this  design,  will  go  a  great  way  towards  the 
expence  of  the  long  iron  screw  bolts;  and  it  may  here 
be  again  repeated,  that  the  trouble  of  forming  the  truss 
posts  with  square  abutments  at  the  joggles,  the  fitting 
of  the  iron  straps,  and  the  cutting  of  tlie  mortices  for 
the  wedges,  is  much  moie  trouble  than  the  boring  and 
screwing  of  the  bolts.  The  expence  of  the  materials  of 
the  straps  and  keys,  and  of  the  timber  of  the  truss  posts 
in  this  roof,  would  exceed  that  of  the  bolts  and  nuts  in 
the  last  roof. 

Fig.  4.  exhibits  a  design  for  a  roof,  which  may  admit 
of  an  arched  ceiling.  The  peculiarity  of  this  roof  is, 
that  the  ties  extend  to  the  lower  extremities  of  the  prin- 
cipals, and  rise  in  the  middle,  so  as  to  give  greater  eleva- 
tion to  the  vaulted  ceiling.  This  roof  was  designed  and 
executed  by  Mr  Revcly  in  the  church  at  Southampton, 
about  the  year  1797,  and  perhaps  was  the  first  construc- 
tion of  the  kind  in  this  country.  The  two  ties  are  halved 
together  at  A  ;  but  the  parts  AB,  AC  perform  only  the 
office  of  ties,  or  are  in  a  state  of  tension  ;  while  the  parts 
AE  and  AD  perform  the  office  of  struts,  or  are  in  a  state 
of  coniprcssio)!.  The  king  post  AF,  or  an  iron  bolt,  is  a 
necessary  part  of  this  construction,  and  cannot  by  any 
means  be  dispensed  with. 

On  Domes. 

Having  now  given  some  of  tlic  best  forms  of  common 
roofs,  we  shall  next  proceed  to  domes,  and  show  how  they 
may  be  constructed  under  various  circumstances. 

If  the  dome  be  spherical,  and  have  no  lantern  to  sup- 
port the  ribs,  it  may  be  constructed  of  boards  in  two  or 
three  thicknesses,  with  the  longitudinal  joints  of  the 
boards  tonding  to  the  axis  of  the  dome,  and  intersecting 
the  spherical  edges,  and  the  abutting  joints  intersecting 
the  sides  of  the  ribs  Avhith  tend  to  the  said  axis.    Let 
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us  now  suppose  the  tlikkncss  of  a  i-lblo  consist  ol'  three 
boarils,  and  sii|)|)ose  tlie  circular  pieces,  which  are  to 
compose  the  lilis,  to  be  all  prepared  of  equal  leiij^tlis 
and  hreudths;  take  one  of  the  leiit^ths,  suppose  for  tlie 
letl  hand  piece  at  the  bottom,  and  lap  the  next  hif;her 
length,  which  is  tlie  middle  piece,  two  thirds  upon  the 
lower  piece  ;  take  another  lenj^th  for  the  rii^ht  hand 
piece  next  higher,  and  laj)  this  two  thirds  on  the  middle 
piece,  so  that  the  I'i^hl  hand  piece  will  lap  one  third 
upon  the  left  hand  piece  ;  between  the  ends  of  this  third 
screw,  spike  or  pin  the  tlirec  hoards  tof^ether  ;  the  middle 
board  will  want  a  third,  the  rii^ht  hand  board  two  thirds 
to  make  it  complete  at  thir  bottom.  These  jjarts  heini^ 
supplied  and  fixed,  lay  nncjtlicr  board  at  the  liit^her  end 
of  the  rijjjhl  lianti  l)oar(l,  the  end  of  another  to  abut  upon 
the  hijriier  end  of  the  middle  board,  and  the  end  of  a 
third  board  to  abut  upon  the  upper  ends  of  the  left  hand 
board  ;  then  there  will  be  tlu'cc  plies  of  boards,  which 
must  be  fastened  toi;ethcr  between  each  pair  of  heading 
joints,  which  arc  thicc  in  number.  Proceed  in  like 
manner  with  every  succeeding  three  boards  as  with  the 
last  three,  until  you  arise  to  the  top,  and  the  deficiency 
must  be  supplied  as  at  the  bottom.  In  this  manner, 
every  rib  in  succession  must  be  constructed  until  they 
are  all  finished.  Each  rib  ou'^'ht  to  be  fitted  to  the 
curvaluiv  of  the  axal  section  of  the  dome  drawn  on  a 
flooi-,  and  the  thr^  e  thicknesses  fixed  together  through- 
out the  wiiok-  li-ni^th  before  it  is  removed.  If,  in  addition 
to  the  fixing,  tiie  johits  be  strapped,  it  will  add  con- 
siderably to  the  strength,  and  will  not  be  much  inferior 
to  the  streiiglh  of  a  solid  piece.  In  large  domes  of  this 
construiticn,  it  becomes  necessary  to  discontinue  the 
ribs,  otherwise  an  unnecessary  quantity  of  timber  would 
be  -niployttl;  and  it  sliould  be  observed,  that  the 
greatest  intervals  must  he  so  regulated  in  their  dimen- 
sions, as  not  to  be  greater  than  what  would  make  the 
horizontal  ribs  for  tlie  boarding,  when  fixed,  sufficiently 
strong. 

Fig.  5.  is  a  dome  of  this  construction.  No.  1.  the  ele- 
vation; No. '2.  an  ichnographical  projection.  In  this  de- 
sign, the  ribs  are  only  once  di.sconlinucd,  but  in  large 
•works  they  may  be  twice  or  several  times  discontinued. 
The  wall  plate  and  kirb  at  the  top,  are  framed  in  the 
same  manner  as  the  ribs. 

As  all  domes  are  best  boarded  with  their  joints  in  ver- 
tical planes  tending  to  the  axis,  horizontal  pieces  must, 
in  this  case,  be  strutted  between  the  ribs,  and  their  outer 
sides  formed  with  the  spherical  surface.  A  dome  con- 
structed in  this  manner,  might  also  be  made  to  support 
a  heavy  lantern,  provided  the  strutting  pieces  wore  sup- 
ported together.  ' 

In  the  above  manner,  was  the  timber  dome  of  the  Halle 
du  Bled  at  Paris,  constructed  by  Moulincau,  which  is 
supposed  to  be  the  first  of  the  kind. 

If  the  boarding  of  the  dome  is  required  to  be  bent  with 
the  Joints  in  horizontal  planes,  and  the  dome  have  no  lan- 
tern, a  very  good  method  is  to  construct  it  with  several 
horizontal  ribs,  disposed  at  equal  angles  round  the  axis, 
as  tiicir  connnon  vertex.  According  to  the  above  me- 
thod, between  every  pair  of  such  ribs  place  other  ribs, 
the  curvature  of  which  will  be  portions  of  less  circles  of 
the  sphere,  unless  one  stand  in  each  interval,  and  its 
plane  bisect  the  inclination  of  the  vertical  planes  of  the 
two  adjacent  principal  ribs:  dispose  of  these  ribs  in 
cquidist.-mt  parallel  planes,  and  fit  their  upper  ends  upon 
the  sicl.js  of  tile  principal  ribs.  This  disposition  of  the 
ribs  will  be  a  considerable  saving  of  timber,  besides  what 


it  would  have  been  had  all  thcplaltcs  of  all  the  ribs  tend- 
ed to  the  axis. 

Fig.  6.  is  a  design  for  a  dome  constructed  in  this  man- 
ner :  No.  1.  the  elevation,  and  Xo.  2.  the  ichnographicul 
projection. 

If  the  dome  is  required  to  have  greater  height  on  the 
exterior  side  of  the  building  than  can  be  given  by  cm- 
ploying  ribs  built  as  above,  the  curved  part  of  each  rib 
may  be  supported  upon  a  vertical  trusi,  and  the  intcr- 
eurvesof  the  ribs  fixed  to  the  under  sides  of  the  truss; 
and  if  a  lantern  is  rcc|uired,  the  better  method  is  to  place 
the  lantern  in  its  situation,  and  then  to  place  the  ribs; 
the  curved  parts  which  form  the  exterior  and  interior 
domes,  will  be  fixed  more  accurately  aftei-  the  ribs  are 
put  up.  In  each  of  these  trusses  it  will  give  much  less 
stress  to  the  timbers,  if  one  of  them  inclines  upwards 
its  whole  length  from  the  wall-plate  to  the  lantern,  as 
these  timbers  in  every  truss  will  sujjport  the  lantern  of 
themselves,  being  only  compressed  in  a  direction  of  their 
length,  and  it  should  be  observed,  that  the  abutting  parts 
on  the  lantern  should  never  be  on  the  middle  of  the  sides; 
but  upon  the  angles  of  the  posts,  and  that  small  beams 
or  interstices  ought  to  be  framed  between  the  posts  op- 
posite the  abutting  places.  These  inclined  timbers  hav- 
ing a  tender.cy  to  bend  by  the  weight  of  the  lantern,  will 
hardly  require  any  other  tnissing  than  what  is  sufficient 
to  keep  them  from  sagging  by  their  own  weight;  and  it 
is  evident  that  they  can  only  support  the  lantern  when  it 
is  properly  balanced.  The  lantern  will  therefore  not  be 
proof  against  the  variable  force  of  the  atmosphere  ;  a  gust 
of  wind  would  soon  put  it  out  of  its  place.  If  the  trusses 
consist  of  two  triangles,  a  piece  of  timber  may  be  made 
to  reach  from  the  lower  end  of  the  lantern  to  the  middle 
division  of  each  truss;  and  these  braces  will  render  the 
lantern  secure  from  atmospheric  power.  It  is  evident 
that  the  disposition  of  these  pieces  and  the  upper  truss- 
ing timbers  must  be  made  to  accommodate  the  curva- 
ture of  the  exterior  and  interior  domes.  The  trussing 
might  have  been  done  without,  provided  the  slanting 
timbers  which  support  the  lantern  were  strutted  in  ho- 
rizontal equidistant  rows,  and  the  exterior  curve  might 
have  been  supported  by  radiating  pieces. 

Fig.  7.  shows  the  lantern,  and  one  of  the  trusses  on 
each  side  of  it.  The  pieces  AB,  AB,  are  two  of  the  in- 
clined pieces  supporting  the  lantern  ;  and  the  pieces  CD. 
CD,  secure  the  equilibrium  against  wind,  or  sudden 
impulse.  • 

Though  any  elevation  might  be  given  to  a  dome  by 
this  last  method,  and  the  timbers  might  even  be  made  so 
secure  as  to  support  a  lantern  of  stone  of  considerable 
ponderosity,  yet,  as  this  material  is  liable  to  ^decay,  and 
would  therefore  be  subjected  to  frequent  reparations,  a 
vaulting  of  stone  may  be  carried  from  the  cylindric  walls 
upwards,  in  the  form  of  the  frustum  of  a  cone,  with  its 
axis  vertical,  and  the  lantern  built  upon  the  top  of  this 
vaulting.  If  the  exterior  dome  is  to  be  formed  of  tim- 
ber work,  the  ribs  may  be  constructed  in  thrie  thick- 
nesses, as  in  the  Halle  du  Bled,  or  in  single  pieces  scarf- 
ed together,  and  supported  by  ])osts  and  beams,  which 
mutually  support  the  extremities  and  bearings  of  each 
other. 

The  dome  of  St  Paul's  cathedral,  designed  by  Sir 
Christopher  Wren,  is  of  this  construction.  The  inte- 
rior, or  lower  dome,  consists  of  18  inches  brick-work, 
and  several  courses  of  whole  brick,  bonding  the  entire 
thickness  of  the  spheric  arch,  at  five  feet  distance.  Tliis 
dome,  as  wc  are  informed,  was  turned  upon  a  centre 
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■which  svipported  itself  without  any  standards  from  be- 
low ;  and  this  centering  remained  for  the  use  of  the  pain- 
ter. The  interval  between  it  and  the  dome  was  twelve 
feet.  This  dome  is  hooped  with  a  double  chain  of  iron 
at  the  base,  to  prevent  any  risk  by  its  lateral  pressure. 
A  cone  of  eighteen  inches  brick-work  supports  the  ex- 
terior dome,  the  beams  being  tied  to  stone  corbels  by 
iron  cramps,  which  are  well  bedded  in  lead,  and  bolted 
to  the  beams.  The  stairs  which  lead  to  the  golden  gal- 
lery at  the  top  of  the  dome,  are  carried  up  between  the 
trusses,  or  between  the  brick  cone  and  the  external 
dome.  The  boards  are  bent  from  the  base  upwards  to 
the  bottom  of  the  lantern,  having  their  joints  in  planes 
tending  to  the  axis.  The  repandous  sides  of  the  exte- 
rior dome  are  framed  of  segments  of  circles,  which 
would  meet,  if  produced  in  a  pointed  arch  at  the  top. 
The  brick  cone  supports  a  lantern  of  Portland  stone,  of 
21  feet  diameter,  and  near  64  feet  high.  The  diameter 
of  the  dome  is  104  feet,  and  there  are  32  trusses  in  its 
circumference. 

Fig.  8.  shews  the  elevation  of  two  opposite  trusses, 
the  sections  of  the  brick  dome  and  cone: 

AB  One  side  of  the  section  of  the  interior  dome. 

CD  One  side  of  the  section  of  the  brick  cone. 

EF  Repandous  side  of  the  exterior  dome. 

The  hammer-beams  are  marked  by  the  small  letters 
a,  b,  c,  &c. ;  and  the  posts  by  the  numbers  1,  2,  3,  Sec. 

The  struts  are  all  five  inches  by  eight :  the  scantlings 
of  the  other  timbers,  denoted  by  the  small  letters  and 
numbers,  are  as  follow : 


Hammer  beams,> 


Posts 


Scantlings. 

In. 

by 

In. 

w. 

.     8 

X 

Ill 

.      8 

X 

10 

c  . 

.      8 

X 

10 

jL  . 

.      8 

X 

rh 

~\    . 

.    10 

X 

Hi 

2   . 

.    10 

X 

UJ 

3   . 

.    10 

X 

9* 

4   . 

.      Si 

X 

ol 

5    . 

.     8i 

X 

8i 

-6  . 

.     7 

X 

7 

The  curve  ribs  of  the  dome  are  10  by  llj  inches  at 
the  bottom,  and  6  inches  square  at  the  top :  the  purlins 
which  support  the  boarding  are  4  inches  square. 

Fig.  9.  shows  part  oftiie  brick  cone,  one  of  the  stone 
corbels,  with  part  of  a  hammer-beam  connected  there- 
with by  means  of  an  iron  strap  bedded  into  the  stone  with 
lead,  and  bolted  to  the  hammer-beam. 

The  construction  of  this  dome  and  truss  is,  upon  the 
whole,  very  judicious,  and  the  timbers  are  well  dis- 
posed. 

Centerings  to  Arches  of  Bridges. 

Centre,  in  carpentry,  is  a  frame  of  timber  constructed 
for  the  purpose  of  supporthig  the  stones  or  bricks  of  an 
arch  or  vault  during  the  erection. 

The  centre,  tlierefore,  serves  as  a  foundation  to  build 
the  arch,  and  is  taken  down,  or  struck,  at  the  comple- 
tion of  the  work. 

The  centre  of  a  large  vault,  as  tliat  of  a  bridge,  is 
constructed  of  trusses  disposed  cquidistantly  in  vertical 
parallel  planes,  and  bo.irded  over,  so  that  the  convexity 
of  the  boardinjj  may  coincide  with  the  internal  intended 


concavity  of  the  arch.  The  distances  of  the  ribs  may  be 
disposed  at  from  3  to  8  feet,  according  to  the  strength 
of  the  boarding  and  the  ponderosity  of  the  arch.  In 
veiy  large  works,  a  bridging  is  laid  for  every  course  of 
arch-stones,  with  blockings  between,  to  keep  the  ring- 
stones  at  regular  distances  ;  but  the  ring-stones  do  not 
always  rest  upon  these  bridgings  ;  planks  are  sometimes 
put  between,  that  they  may  be  cut  away  afterwards,  and 
separate  the  centre  and  tlie  intrados  from  each  other,  in 
order  to  ascertain  whether  thei-e  are  any  settlements  in 
the  arch,  and  to  repair  the  damages  and  put  the  arch  in 
a  state  of  equilibrium. 

The  principle  of  trussing  having  already  been  given 
under  the  department  of  Roofing,  little  more  requires 
to  be  said  than  a  few  observations  upon  the  forms  of 
trusses  applicable  to  centering. 

Where  the  river  is  not  navigable,  the  trusses  may  be 
constructed  with  a  beam  at  the  bottom.  In  this  case 
there  is  no  difficulty ;  the  forms  for  the  trusses  of  roofs 
may  form  the  grand  or  principal  part  of  the  truss  for  the 
centre:  but  when  the  river  is  navigable,  the  centre  re- 
quires as  large  an  opening  as  is  consistent  with  its  strength, 
in  order  that  the  vessels  may  pass  under  it,  and  the  dis- 
position of  the  timbers  will  require  much  greater  skill  of 
the  carpenter. 

The  general  principle  of  construction  is  a  series  of 
triangles,  of  which  every  two  is  connected  by  a  common 
side. 

Let  ABCDEFG.  Fig.  10.  be  the  curve  of  the  arch 
which  requires  a  centre.  Let  the  points  A,  B,  C,  &c. 
be  connected  so  as  to  form  the  equilateral  polygon  ABC 
DEFG,  and  join  AC,  CE,  and  EG  ;  the  timbers  thus 
disposed  will  form  three  triangles,  which  may  be  looked 
upon  as  so  many  solids  revolvable  about  tlie  angular 
points  A,  C,  E,  G  ;  suppose  now  these  to  be  in  equili- 
brium, the  smallest  force  on  either  side  would  throw  it 
down,  and  therefore  without  other  connectuig  timbers, 
it  would  be  unfit  for  the  purpose  of  a  centre. 

Let  ABCDEFG,  Fig.  11.  be  the  curve  of  an  arch 
which  requires  a  centre  ;  first  form  the  equilateral  poly- 
gon ABCDEFG,  with  the  timbers  AB,  BC,  CD,  &c. 
and  fix  the  timbers  AC,  CE,  EG,  as  before,  which  will 
form  three  triangles,  moveable  round  A,  C,  E.G.  Let 
the  timbers  BD  and  DF  be  fastened,  and  thus  the  whole 
will  be  immutable,  so  that,  if  supported  at  the  points  A 
and  G,  and  a  force  be  applied  at  any  other  of  the  angles 
B,  C,  D,  or  F,  the  timbers  will  be  all  in  a  state  of  ten- 
sion, or  in  a  state  of  compression,  and  the  whole  may  be 
looked  upon  as  a  solid  body.  For  since  the  sides  and 
angidar  points  of  a  triangle  are  fixed,  when  the  triangle 
is  supported  at  two  of  the  angles,  and  a  force  applied  t9 
the  other,  let  us  suppose  the  triangle  ABC  to  be  sup- 
ported at  the  points  A  and  B,  and  the  point  C,  and  the 
other  two  sides  BC,  CA,  will  be  fixed ;  and  because 
BCD  is  a  triangle,  and  the  points  B  and  C  are  fixed;  the 
point  D,  and  consequently  tlie  sides  CD  and  DB  are  fix- 
ed :  in  like  manner,  since  CDF,  is  a  triangle,  and  the 
points;  C  and  D  fixed,  the  point  E  will  also  be  fixed,  and 
also  the  sides  DE  and  EC.  The  same  may  be  shown  in 
like  manner  for  the  points  F  and  G.  Suppose,  then,  two 
equal  and  opposite  forces  applied  at  the  points  A  and  G 
in  tlie  plane  of  the  figure,  the  figure  can  neither  be  ex- 
tended out  nor  compressed  together.  The  pieces  AH, 
HB,  and  GI,  IF,  are  of  no  other  use  than  to  make  the 
centre  stand  firmly  on  its  base.  The  disposition  of  the 
timbers  will  cause  them  to  occupy  the  least  possible- 
space. 
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If  the  timl)crs  are  fixed  at  tlie  points  k-,  I,  m,  n,  o,  /;, 
Fiir.  1  1)  I'lL'  hiinie  iimiuU:il)ilily  of  figure  may  be  lie- 
moiisliuli:il ;  for  sii|)i)osc  llu;  |)oliils  A  and  H  to  be  fixed, 
tlic  point  K  will  also  be  fixed  ;  the  points  A  and  k  be- 
ing fixed,  tbe  poijit  IJ  of  tlie  triangle  A  A-  li  will  like- 
wise be  fixed;  again,  the  jioints  li  and  Ic  being  fixed, 
the  point  I  will  also  be  fixed  :  in  the  same  niannei-  all 
the  remaining  points,  C,  m,  I),  h,  E,  o,  F,  /i,  G,  I,  may 
be  proved  to  be  stationary  in  respect  of  the  points  A, 
H  ;  and  the  whole  figure  being  kept  in  e(|uilibiio  by 
any  three  fortes  acting  in  the  plane  of  the  figure  at  any 
three  angles,  the  action  of  the  forces  will  only  tend  to 
compress  or  extend  the  timbers  in  the  direction  of  their 
length. 

In  the  construction  of  this  truss,  the  triangular  parts 
may  be  constructed  all  in  the  same  plane,  and  the  pieces 
BU  and  DF  may  be  halved  upon  the  pieces  CA  and 
EG  ;  but  the  utmost  care  must  be  taken  to  secure  the 
several  pieces  concurring  at  each  of  the  angles,  by  bolt- 
ing or  iron  straps,  as  no  dependence  can  be  put  in  any 
such  joint  without  iron  :  but   perhaps  the  best  method 


of  any  is  to  halve  the  thickness  of  the  pieces  AC,  CE, 
KG,  at  the  points  C  and  E,  and  also  the  pieces  AH,  I'C, 
CU,  DE,  EF,  FG,  at  the  points  H,  1),  F  :  then  bolting 
the  ends  A  and  C  of  the  pie' es  UA,  HC,  the  end  C  and 
E  of  the  pieces  DC  and  DE,  and  the  ends  E  and  G  of 
the  pieces  I''E  and  FG,  and  then  fixing  double  braccH 
BD,  Dl-',  that  is,  fixing  BD  upon  one  side  of  the  truss, 
and  another  upon  the  other  side  of  the  truss  op[)osite  to 
it,  also  fixing  Dl-  upon  one  side,  and  another  opposite 
to  it. 

Fig.  12.  represents  the  manner  of  constructing  a  ceii- 
tre  according  to  the  principles  of  Perroiiet,  the  cele- 
brated French  engineer,  but  the  disposition  of  the  tim- 
bers, forming  only  a  scries  of  quadrilaterals,  gives  no- 
thing but  immutability  of  figure.  It  can,  therefore,  only 
derive  its  sliH'ness  from  the  resistance  of  the  joints. 

Having  thus  given  a  general  account  of  the  principles 
of  Centering  as  connected  with  the  article  Carpentry, 
we  must  refer  our  readers  to  the  article  BuiDf;E  for  its 
application,  and  other  practical  remarks  in  the  constuc- 
tion. 


CARPESIUM,  a  genus  of  plants  of  the  class  Syn- 
genesia,  and  order  Polygamia  Supcrilua.  See  Botany, 
p.  291. 

CARPET,  in  the  manufacture  of  cloth,  is  a  species  of 
woollen  stuf}',  made  of  variegated  colours,  and  used  for 
the  floor  cloths  of  rooms. 

The  manufacture  of  carpets,  we  may  reasonably  con- 
clude, originated  in  Asia,  from  whence  most  of  our  know- 
ledge of  the  manufacture  of  cloths  of  almost  every  de- 
scription appears  to  have  been  derived ;  and  to  this  day, 
the  finest  and  most  expensive  of  the  ornamental  kinds 
are  distinguished  by  the  name  of  Turkey  carpets.  They 
arc  now,  and  have  long  been,  manufactured  botli  in 
France  and  Italy,  and  those  used  in  Britain,  of  internal 
manufacture,  are  ecpial  both  in  fabric  and  design  to  any 
imported.  In  England  they  are  generally  called  Wilton 
carpets,  from  the  county  which  is  the  chief  seat  of  that 
and  the  other  finer  branches  of  the  woollen  manufacture. 
Some  manufactures  arc,  and  have  been  long  established 
in  Scotland,  of  wliich  Stirling  and  Kilmarnock  arc  the 
chief  seats,  but  they  are  generally  confined  to  the  coarser 
and  low  priced  kinds. 

Carpeting  possesses  this  peculiar  property,  differing 
from  almost  every  other  kind  of  cloth,  that  it  consists  of 
two  distinct  webs,  woven  at  the  same  time,  and  firmly 
joined  together  by  the  operation.  Hence  arises  that  com- 
mon eflect,  that  on  the  two  sides  of  a  carpet  the  form  of 
the  pattern  is  the  same,  but  all  the  colours  are  reversed. 
The  most  accurate  idea  that  can  be  formerl  of  the  tex- 
ture of  carpets,  is  to  suppose  the  warps  of  two  distinct 
webs  to  be  placed  in  the  same  loom,  and  in  contact  with 
each  other,  the  one  being  above  and  the  other  below  ;  and 
that  the.  weaver,  in  forming  cloth,  is  to  intersect  each 
web  with  one  thread  of  woof  alternately.  Were  this  pro- 
cess followed  strictly,  as  in  weaving  plain  cloth,  two  se- 
parate webs  would  be  produced,  and  the  operation  would, 
of  course,  be  much  more  clumsy  and  tedious  than  the 
common  mode.  Again,  if  we  suppose  that  a  carpet 
woven  of  double  cloth  were  formed  of  lineal  stripes  by 
the  warp,  two  distir.ct  fabrics  of  cloth  would  be  ])ro- 
diiccd ;  but  these  would  be  intersected  and  joined  by  pa- 


rallel straight  lines,  extending  from  one  end  of  the  web 
to  the  other,  at  distances  equal  to  the  breadth  of  the  re- 
spective stripes.  If,  further,  we  suppose  these  stripes 
to  be  reversed  at  pleasure,  and  that  this  should  be  so 
eftected  as  to  form  the  whole  into  a  succession  of  squares, 
the  appearance  of  a  tesselated  pavement,  or  what  archi- 
tects and  builders  denominate  Mosaic  work,  would  be 
the  result.  In  this  the  junction  of  the  two  fabrics  would 
be  more  intimate  than  in  the  first,  and  the  greater  the 
variety  of  pattern,  where  the  figures  are  small,  the  inti- 
macy is  still  increased,  because  the  webs  are  joined  at 
a  much  greater  number  of  points.  From  this  a  very  use- 
ful deduction  maybe  gathered  by  those  who  study  dura- 
bility more  than  ornament  in  the  purchase  of  a  carpet, 
always  to  select  one  wheie  the  figures  are  small,  for  in 
this  case  the  two  fabrics  arc  always  much  closer  inter- 
woven than  in  those  where  large  figures  upon  ample 
grounds  are  represented. 

In  an  economical  view,  considered  comparatively 
with  other  fabrics,  the  application  of  the  principle  of 
fabricating  double  cloths,  seems  judicious  in  various  re- 
spects, when  applied  to  carpets  or  floor  cloths.  They 
must  possess  more  warmth ;  they  may  be  reversed 
at  pleasure,  thus  exposing  alternately  two  surfaces  dif- 
fering in  the  arrangement  of  colour,  although  similar 
in  pattern ;  and  they  are  susceptible  of  more  variety  of 
figure  than  could  be  produced  so  cheaply  on  any  single 
cloth. 

In  giving  such  an  account  of  this  sort  of  cloth  as  our 
limits  will  admit,  we  must  confine  ourselves  wholly  to 
the  operation  of  iveavirig  the  cloth  in  this  article  ;  for  the 
ether  operations,  although  the  whole  are  generally  prac- 
tised witiiin  the  same  manufactory,  belong  to  the  various 
processes  for  preparing  and  dying  woollen  yarn,  and 
will  be  found  under  the  respective  articles  relating  to 
these  branches  of  the  manufacture. 

The  carpet  manufactory,  as  practised  in  every  part  of 
Europe  where  carpets  are  made,  may  be  reduced  to  two 
kinds. 

1st,  Those  which  are  woven  double,  and  which  forui 
by  far  the  greatest  part. 
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2d,  Those  -which  are  cut  in  imitation  of  velvet,  and 
■which  being  much  more  expensive,  are  only  used  by  the 
most  opulent  persons. 

Double  Cloth  Carpets. 

If  we  suppose  these  to  be  composed  only  of  two  co- 
lours, the  principle  of  weaving  them  may  be  very  easily 
explained.  It  is  only  necessary  to  raise  the  warp  of  each 
■web  alternately  for  the  passage  of  the  shuttle,  the  upper 
■web  being  entirely  above  when  the  under  web  is  woven, 
and  -vice  versa.  A  representation  of  the  carpet  draw 
loom,  will  be  found  in  Fig.  I.  Plate  CXXX.  which  is  a 
transverse  section  of  a  carpet  loom,  showing  that  part 
■which  is  called  the  harness.  In  the  front  of  these,  in 
the  real  loom,  are  four  leaves  of  heddles,  two  being  al- 
lotted for  each  web  ;  but  as  these  differ  in  no  respect 
from  common  heddles,  excepting  in  the  length  of  the  eye, 
they  are  not  represented.  The  form  of  the  eye  which  is 
common  both  to  the  carpet  and  damask  draw  loom,  will 
be  seen  by  examining  Fig.  5.  In  draw  looms  of  every 
kind,  there  is  no  shikiiig  of  any  portion  of  the  warp,  as 
in  plain  cloth ;  the  general  body  of  the  warp  is  there- 
fore placed  low,  and  the  threads  under  which  the  shvittle 
is  to  pass  are  raised,  all  the  others  remaining  stationary. 
The  harness  part  of  the  loom  is  moved  by  a  boy  or  girl, 
placed  to  assist  the  weaver,  by  moving  the  harness  whilst 
he  inserts  the  woof,  and  works  the  front  mounting  or 
heddles.  Fig.  4.  A  represents  the  frame  work  of  the 
loom ;  B  is  a  box  or  frame  of  pullies,  over  which  the 
cords  of  the  harness  pass,  and  are  then  made  fast  to  a 
piece  of  wood,  which  the  weavers  call  a  table,  and  which 
■will  be  seen  at  E.  From  the  tail  of  the  harness  the 
simples  descend,  and  to  the  end  of  each  is  attached  a 
small  handle,  called  a  bob.  These  handles  being  dis- 
posed in  pairs,  and  their  regularity  preserved  by  means 
of  a  perforated  board,  it  is  only  necessary  to  pull  every 
handle  in  succession ;  the  weaver,  at  the  same  time, 
working  the  treddles  with  his  feet  exactly  as  in  any 
other  loom.  The  treddles  are  four  in  number,  the  fa- 
bric being  that  of  plain  or  alternate  cloth,  and  two  tred- 
dles allotted  for  each  web.  The  harness  part  of  the 
carpet  draw-loom  is  furnished  with  mails,  or  metallic 
eyes,  to  avoid  friction,  and  two  threads  are  drawn  through 
each  eye.  The  design  of  a  carpet  is  drawn  upon  cross 
ruled  paper,  exactly  in  the  same  way  as  every  other  spe- 
cies of  fanciful  loom  work,  and  is  transferred  from  the 
paper  to  the  mounting,  by  rules  so  entirely  similar  to 
those  used  for  damask  and  ail  the  brandies  of  ornamen- 
tal weaving,  that  a  very  short  description  will  be  aliun- 
dantly  sufficient.  It  may,  however,  be  of  use  shortly  to 
advert  to  the  general  principle  upon  which  the  particu- 
lar application  of  the  harness  to  the  weaving  of  carpets 
depends ;  for  a  little  consideration  of  general  and  ele- 
mentary principles  must,  in  every  art  or  science,  prove 
of  the  greatest  utility  to  tliose  wlio  wish  afterwards  to 
qualify  themselves  for  an  extensive  knowledge  of  their 
particular  application.  Supi)ose  that  two  webs  then,  are 
so  mounted,  that  every  alternate  thread  of  tlic  one  may 
he  raised,  so  as  to  form  an  ample  passage  for  the  shut- 
tle witliout  at  all  depressing  the  other.  Then  suppose 
another  web  placed  aliove  the  former,  at  such  a  distance 
that  it  will  exactly  touch  the  summit  of  those  threads  of 
the  former  ■which  are  raised.  Then  if  tl^e  threads  of  the 
latter  web  are  sunk,  while  the  others  are  raised,  the  two 
would  be  entirely  incorporated.  Hut  if  this  be  only  par- 
tially done  at  partitular  places,  only  those  parts  imme- 


diately operated  on  will  be  affected  by  the  action  of  tlic 
apparatus  employed.  Supposing  the  carpet  is  to  con- 
sist of  two  colours,  as  green  and  yellow,  and  that  on  the 
upper  surface,  as  stretched  m  the  loom,  yellow  flowers 
or  ornaments  are  to  be  represented  upon  a  green  ground  ; 
then  all  those  species  of  design  paper,  which  are  colour- 
ed, may  be  supposed  to  represent  the  yello^w,  and  those 
which  are  vacant  the  green.  Then  counting  the  spaces 
\ipon  the  paper,  omit  those  which  are  vacant,  and  cord 
those  which  are  coloured,  and  the  effect  will  be  pro- 
duced. But  as  the  two  webs  are  to  be  raised  alternate- 
ly, whatever  is  corded  for  the  first  handle  must  be  pass- 
ed for  the  second,  and  whatever  is  passed  for  the  first 
must  be  corded  for  the  second.  Thus  the  handles  being 
placed  in  pairs,  one  will  produce  the  flower,  and  the 
other  the  ground.  Fig.  2  and  3,  are  profile  elevations 
of  the  carpet  draw-loom.  Fig.  2.  represents  a  section  of 
the  harness ;  the  box  of  pullies  being  at  B,  the  perfo- 
rated board  or  regulator  at  C,  and  the  suspended  weights 
at  D.  In  Fig.  3.  the  box  or  frame  of  pullies  is  at  B,  the 
board  by  which  the  simples  are  regulated  appears  at  F, 
and  the  handles  or  bobs  at  G.  In  both  figures,  the  por- 
tion of  the  frame  work  of  the  loom  which  is  visible,  is 
distinguished  by  the  letter  A. 

Turkey  and  JVillon  Carpets. 

These  carpets  are  merely  woollen  velvets,  with  va- 
riegated colours,  and  their  principle  is,  in  every  respect, 
entirely  the  same.  To  form  the  pattern,  or  design,  the 
manner  of  applying  the  cords  is  entirely  similar  to  the 
damask  draw-loom.  Where  the  flushing  is  afterwards 
to  be  cut,  it  is  common  to  introduce  grooved  wires,  which 
serve  as  guides  to  the  knife,  and  these  may  be  cut  out 
as  soon  as  a  sufficient  quantity  of  cloth  has  been  woven, 
to  secure  the  warp  from  being  entirely  cut  away  from 
the  cloth.  A  very  great  variety  of  hearth  rugs,  bottoms 
for  chairs,  stools,  and  other  kinds  of  ornamental  furni- 
ture, are  woven  upon  this  principle.  For  lobby  and 
stair  carpets,  many  are  woven  merely  as  plain  cloth,  the 
warp  being  of  variegated  woollen  yarn,  so  very  closely 
set  together,  and  confined  in  the  reed,  as  totally  to  cover 
and  conceal  the  woof  In  this  case,  the  woof  may  be 
of  slack  turned  hempen  cordage,  very  thick.  This  not 
only  forms  a  very  stout  and  durable  fabric,  but  from 
the  coarseness  of  the  hemp,  gives  the  whole  fabric  the 
appearance  of  a  narrow  stripe,  not  dissimilar  in  effect  to 
corduroy. 

It  seems  somewhat  singular,  that  no  attempt  shotild 
have  been  hitherto  made  to  apply  mechanical  power  to 
the  weaving  of  any  of  the  various  and  extensive  brandies 
of  the  woollen  manufacture,  while  so  many  attempts 
have  been  made,  hitherto  M'ithout  inuch  success,  in  the 
cotton  and  partially  in  the  linen.  The  recent  invention 
of  tlie  cotton  machinery  has,  no  doubt,  given  to  those 
employed  in  that  manufacture,  a  greater  acquaintance 
with  tlie  application  of  mechanical  agency ;  and  the  bene- 
ficial eflTccts  of  the  rapid  succession  of  improvements, 
must  have  greatly  weakened  that  dread  of  innovation 
wliich  operates  so  strongly  on  the  human  mind,  espe- 
cially where  antiquity  and  long  established  usage  have 
thrown  a  sort  of  veil  of  respect,  and  almost  veneration, 
over  what  has  passed  through  many  successive  genera- 
tions, almost  without  alteration.  The  very  circumstan- 
ces of  any  art  being  long  practised  with  little  variation 
or  improvement,  seems  to  warrant  a  pr'  sumption,  that 
it  has  already  approximated  as  nearly  to]»erfcclionascan 
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bu  reasonably  expected ;  and  this  sort  of  rcasonin(j  is 
icitaiiily  ciititlcil  to  very  conbidiTablc  coiisidcrutioii  be- 
fore rash  iimovutioii  is  attempted.  Every  department, 
Jiowever,  of  the  woollen  munufacturc,  seems  to  present 
to  the  jjidicious  speculator  a  lield  for  further  improve- 
ment, and  facilities  for  its  aceomplislimcnt,  beyond  any 
of  the  other  branches  of  the  cloth  manufacture.  The  raw 
matciiul  of  itself  presents  very  vjreat  advantages.  It  is 
not  only  lonj^  and  stout  in  the  fibre,  but  powerfully  elastic. 
Hence  it  is  admirably  lilted  to  oppose  that  reaction  to 
the  power  of  machinery,  the  want  of  which  is  the  most 
powerful  obstacle  in  the  cotton,  and  still  more  so  in  the 
ilax.  \Vhen,  to  these  considerations  are  added,  that  of 
its  recpiiriiij^  no  aid  of  chemical  preparation,  the  most 
powerful  objections  to  every  kind  of  weaving  by  machi- 
nery hitherto  attempted  are  at  once  removed,  and  the 
mechanic  has  nothing  to  impede  him,  provided  he  judi- 
ciously applies  the  mechanical  powers  in  the  most  efli- 
tient  and  simple  form.  These  considerations  have  in- 
duced the  author  of  this  article  to  pay  some  attention  to 
■what  appeared  to  him  an  object,  not  only  of  inniunise 
national  importance,  but  which  has  most  unaccountably 
been  totally  neglected.  In  Plate  CXXX.  Fig.  6,  7,  will 
be  fomul  a  jjlan  for  the  construction  of  a  carpet  draw 
loom,  every  operation  of  which  is  performed  entirelv  by 
nuchanical  power,  and  which,  instead  of  requiring  a 
man  and  boy,  performs  every  function  of  both.  Conse- 
quently it  would  only  require  a  casual  superintendance ; 
and  perhaps  a  lew  boys,  under  a  careful  and  judicious 
overseer,  might  be  sullicient  for  a  manufactory  of  twenty 
or  thirty  looms.  Only  that  part  .is  represented  which  is 
peculiar  to  this  particular  species  of  weaving;  the  other 
parts,  which  drive  the  shuttles  and  shift  the  boxes,  be- 
ing not  necessarily  difl'erent  from  any  of  the  various 
plans  given  under  that  department  of  the  article  Cloth 
iManui'Acture,  which  treats  of  weaving  by  power,  as 
far  as  regards  the  former,  nor  from  Uic  plan  giv'en  for 
shifting  tf.e  boxes  from  that  described  and  represented 
for  check  and  pullicate  lays  under  the  article  Check. 
The  novelty  and  originality  of  this  plan,  is  chiefly  in  that 
part  which  is  adapted  to  move  the  harness  automatically, 
and  even  this  is  so  veiy  similar  to  what  has  long  been 
successfully  applied  to  moving  the  keys  in  the  common 
barrel  organ,  as  hardly  to  come  under  the  description  of 
a  novelty  nierely  speculative.  The  proposed  loom,  in 
order  to  aflbrd  the  utmost  possible  room  for  every  part  of 
the  a])paratus,  and  also  to  be  erected  with  a  due  regard 
to  economy  of  expencc,  reaches  entirely  from  the  floor 
to  the  joisting  of  the  shop.  Thus  no  caps  and  few  cross 
rails  are  at  all  necessary,  and  the  whole  framing  consists 
of  five  strong  upright  posts,  with  only  four  rails  for  fix- 
ing and  supporting  particular  parts  of  the  machinery.  It 
is  obvious,  that  for  an  operative  w'cavcr  renting  merely 
a  loom  stance,  and  subject  to  frefjuent  removals,  a  plan 
of  this  kind  would  be  liable  to  serious  objection  ;  hut  it 
is  hi'rdly  presumable  that  any  company  or  individual 
woiild  embark  capital  in  an  extensive  manufactory,  driven 
f>y  mechanical  power,  without  having  previously  secur- 
ed the  permanency  of  situation,  for  at  least  a  considera- 
ble term  of  years.  Hence  economy  in  constructing  ma- 
chinery, when  not  injurious  to  its  strength  and  efficiency, 
becomes  a  very  important  feature  in  the  plan  of  erection. 
Fig.  6.  is  a  transverse  elevated  section  of  the  loom,  im- 
mediately in  front  of  the  harness;  the  following  descrip- 
tion ot  which,  it  is  hoped,  will  enable  any  person  con- 
versant with  the  conunon  modes  of  carpet  weaving,  to 
ascertain  the  scope  of  the  projected  improveraent.    In 


this  figure,  the  two  back  posts  strongly  secured  to  the 
floor  and  to  the  roof,  are  represented  at  AA;  the  frame 
or  box  of  pullies  at  C  ;  the  perforated,  or  regulating 
board  for  the  harness,  is  at  L)D  ;  and  the  suRpcnded 
weights  which  lighten  the  harness  appear  below  at  EE. 
An  additional  post,  peculiar  to  the  power  loom,  is  repre- 
sented at  !•".  This  post  serves  to  secure  that  part  of  the 
harness  which  is  called  the  tail  at  I),  in  the  same  way  as 
the  table  does  in  the  common  carpet  draw  loom,  and 
below  at  I',  serves  for  one  end  of  the  axis  of  the  barrel 
G,  which  raises  the  harness,  and  supersedes  the  use  of 
a  draw-boy  by  revolving  upon  its  own  axis.  The  other 
end  of  Ci  may  rest  either  u]>on  a  vertical  or  horizontal 
post,  which  is  not  represented.  On  the  cnd'oftlie  barrel 
is  a  ratchet  wheel,  which  may  either  be  ])laced  to  the 
right,  as  in  Eig.  6.  or  to  the  left,  as  in  Fig.  7.  If  the 
foiTner  be  adopted,  the  catch  H  may  be  driven  merely 
by  a  stud  in  the  pinion  Y  :  but  in  the  latter  case,  a  small 
shaft  must  extend  from  A  as  far  as  B,  and  the  catch  may 
be  worked  by  a  small  crank  on  its  extremity.  At  the 
left  hand  of  the  loom,  the  moving  power  is  applied. 
The  first  motion  is  connnunicatcd  to  the  fast  and  loose 
pidlies  at  L,  by  a  belt  or  band  from  a  drum  or  pulley  at 
O,  which  takes  its  motion  directly  from  the  moving 
power,  whether  water,  .steam,  or  horses.  The  band 
may  be  gviided  from  either  pulley  by  the  levers  at  MM, 
and  the  loom  instantaneously  set  in  motion  or  stopped, 
either  above  or  beloxv.  The  cross  shaft  at  K  may  receive 
all  the  wipers  or  cranks  neccssai-y  for  every  motion,  and 
these  may  be  applied  accordhig  to  the  choice  of  the  en- 
•  gineer  or  mechanist,  as  in  other  power  looms,  regard 
being  paid  to  the  succession  in  which  the  leaves  of  the 
front  mounting  are  to  be  moved.  Four  treddles  are  re- 
presented below  at  NN  ;  and  in  the  present  plans  these 
are  to  be  moved  in  the  succession  of  the  numerals  1,  2,  3, 
4,  so  that  it  is  supposed  that  one  revolutioti  of  the  shaft  K 
will  work  the  whole  four  treddles.  The  wipers  here 
are  supposed  to  be  projecting  pieces  of  iron,  at  right  an- 
gles to  each  other,  and  furnished  with  small  rollers  to 
diminish  the  friction.  In  fabrics  so  stout  and  elastic  as 
woollen  carpets,  these  may  do  sufl'icicntly  w^ell,  or  the 
wipers  may  be  constructed  by  the  rules  given  for  power 
looms  in  the  article  Cloth  MAxuFACTfRE.  These  are 
the  whole  motions,  and  it  may  now  be  proper  to  recur  to 
a  ntore  particular  detail  of  those  parts  which  form  the 
peculiarities  of  this  plan. 

Construction  of  the  Barrel. 

To  those  who  are  conversant  with  the  principle  of  the 
construction  of  barrels  for  organs,  chimes,  unu  otncr 
automatical  engines,  that  which  is  necessary  for  acupct 
draw-loom,  will  not  appear  very  difficult ;  but  for  the 
use  of  mechanics  who  may  wish  to  undt  rstandthe  prin- 
ciple of  this  machine,  it  may  perhaps  be  proper  to  enter 
a  little  more  into  detail.  The  barrel  may  be  hoilow,  and 
built  of  thick  and  well  seasoned  plank,  upon  rings  of 
cast  iron,  wedged,  or  otherwise  firnuy  fixed  upoi;  tie 
axis,  which  may  be  either  of  malleable  or  cast  iron  ;  but 
the  former  is  certaiidy  preferable  in  every  rcspjct.  W  .en 
the  cover  is  firmly  joined  by  glue  and  counleisu:-.k  screw- 
nails,  it  is  to  be  very  truly  ai.cl  straigr.tly  lurnca  ;  and 
where  it  can  be  conveniently  done,  this  operatior  wili  be 
better  performed  in  the  bushes  or  centres  in  w  l.ich  it  is 
afterwards  to  revolve  than  elsewhere.  Wiif  n  U.is  has 
been  done,  it  is  only  necessary  to  ascertain  tiie  places 
for  the  projecting  pinsj  and  these  will  be  much  firmer 
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and  less  liable  to  accident,  if  screwed,  than  if  driven 
into  the  cover  or  circumference  of  the  barrel.  In  order 
to  ascertain  with  precision  the  proper  diameter  of  the 
barrel,  regard  must  previously  be  paid, 

1st,  To  the  extent  or  number  of  changes  required  in 
the  pattern  to  be  formed.  This  will  be  easily  found  by 
referring  to  the  design,  as  in  mounting  the  common  car- 
pet draw-loom  ;  for  if  the  pattern  is  the  same,  just  as 
many  sets  of  forks  or  pins  will  be  required  for  the  power 
loom  as  there  are  bobs  or  handles  for  the  common  loom. 

2dly,  The  range  which  is  required  to  open  the  sheet 
each  time  to  a  sufficient  depth  ;  and  this  may  be  found 
by  attending  to  the  principles  upon  which  the  agency  of 
the  barrel  upon  the  mails  of  the  harness  depends.  Let 
us  suppose,  for  example,  that  the  depth  of  shed  formed 
by  the  harness  requires  that  the  mails  should  be  lifted 
three  inches.  Then  as  this  is  to  be  effected  by  the  devia- 
tion of  the  tail  part  from  tlie  straight  line,  and  that  as  one 
extremity  of  the  harness  only  is  moveable  without  enter- 
ing into  all  the  nicety  of  trigonometrical  calculation,  it 
may  be  assumed  that  the  lashes  will  descend  to  raise  the 
mails  in  the  ratio  of  2  to  1,  or  nearly  so.  If  then  the  bar- 
rel must  move  six  inches  at  every  shift,  a  very  large  dia- 
meter indeed  would  be  required  for  a  very  moderate 
range  of  pattern ;  and  yet  this,  where  it  is  practicable, 
will  be  by  far  the  easiest  and  cheapest  method.  Taking, 
therefore,  the  shift  of  the  barrel  at  six  inches  each,  a 
barrel  six  feet  in  diameter  would  only  work  a  pattern  of 
about  forty  changes.  But  in  more  extensive  patterns, 
the  barrel  must  be  extended  to  a  size,  which  would  be 
totally  impracticable.  ISIeans  must  therefore  be  used  to 
counteract  this  inconveniency,  and  fortunately  these  are 
simple  and  obvious.  It  is  obvious,  that  in  the  way  in 
which  the  lashes  are  fixed  in  the  common  carpet-loom, 
they  are  well  calculated  for  their  purpose  ;  for  a  child 
will  find  little  inconvenience  in  pulling  a  handle  six  in- 
ches down,  but  would  find  his  strength  totally  inadequate 
to  raise  a  great  number  of  weights  suspended  to  the  har- 
ness, were  the  mechanical  power  against  him.  Upon 
this  obvious  principle  it  is  plain,  that  a  few  small  blocks 
placed  above  the  barrel,  to  invert  the  power  and  increase 
the  range  of  the  mails  in  rising,  will  at  once  do  away  the 
inconvenience,  and  consequently  it  will  be  easy  to  re- 
duce the  size  of  the  barrel,  and  increase  the  range  of  the 
weights  in  whatever  ratio  may  be  found  practically  con- 
venient. Where  the  agency  of  water  or  steam  is  employ- 
ed, the  loss  of  power  can  be  an  object  of  no  considera- 
tion ;  and  no  judicious  mechanist  can  be  at  a  moment's 
loss  to  construct  them  with  any  number  of  sheaves  suited 
to  his  purpose.  It  is  simply  the  apparatus  employed  to 
shorten  the  range  of  the  weight  which  moves  a  common 
roasting  jack.  A  few  levers  also  might  be  very  easily 
so  disposed  as  to  produce  exactly  the  very  same  eflect. 
For  a  cheap  and  simple  practical  substitute,  large  glass 
beads,  with  a  proper  number  of  smooth  holes,  and  the 
cord  rubbed  with  black  lead,  would  do  very  well. 

In  the  profile  elevation.  Fig.  7,  not  only  the  general 
appearance  of  the  loom  will  be  exhibited  in  a  different 
point  of  view,  but  also  some  parts  not  shewn  in  Fig.  6. 
and  between  both  every  thing  of  consequence  will  be 
found.  A  recapitulation  of  the  whole  reference  letters 
will  therefore  be  s\ifll"icient  for  what  appears  in  Fig.  6. 
and  a  short  descrijnion  for  tiiose  which  do  not.  A  A  arc 
two  of  the  upriglit  posts  extending  from  the  floor  to  the 
roof,  and  firmly  seemed  to  both.  B  is  the  post  for  the 
barrel,  and  is  here  supposed  to  be  fixed  at  the  top  to  a 
cross  rail,  nailed  or  screwed  to  the  roof.     C,  D,  and  E 


do  not  appear,  being  behind  the  post  B.  F  is  the  end  of 
the  axis  of  the  barrel  appearing  through  the  upright  post, 
and  G  the  barrel  itself,  the  rachet  being  here  placed  to 
the  left  hand.  H  is  the  catch  by  which  the  rachet  is 
pulled.  I  the  lower  part  of  the  lashes  fixed  like  the 
semples  of  a  common  draw -loom,  the  lashes  forming  a 
small  curve,  in  order  to  ensure  a  constant  pressure 
against  the  barrel.  K  and  Y  the  wheel  and  pinion,  by 
which  the  barrel  is  moved  round.  L,  M,  O,  and  P  do 
not  appear,  the  view  being  the  opposite  side  of  the  loom. 
N  shews  one  of  the  heddles,  the  wipers  which  move 
them  being  concealed  by  the  wheel  K.  Q,  the  lashes.  R, 
the  puUies  which  support  the  four  leaves  of  heddles 
omitted  in  Fig.  1,  and  the  heddles  themselves  appear  at 
S.  At  T  is  the  lay  and  reed,  at  U  are  the  rods  for  the 
two  warps,  and  at  V  the  double  cloth.  The  two  beams 
are  at  a  b,  and  the  tension  of  the  web  is  preserved  by 
two  inverted  balances,  the  lighter  weights  being  at  X, 
and  the  heavier  suspended  on  levers  at  WW.  The  le- 
vers acting  as  steelyards,  the  tension  may  be  increas- 
ed or  diminished  at  pleasure,  merely  by  moving  the 
weights. 

It  has  been  deemed  unnecessary  to  specify  particularly 
any  way  of  moving  the  web  from  one  beam  to  the  other, 
because  three  different  plans  will  be  found,  which  are  in 
actual  use  in  the  representations  and  descriptions  of  pow- 
er-looms, given  under  the  article  Cloth  Manufac- 
ture; and  either  of  these  may  be  applied  to  this  loom 
with  equal  facility  as  to  any  other.  It  is,  however,  ne- 
cessary, in  order  to  complete  the  automatic  properties 
of  the  loom,  either  that  one  of  these,  or  some  efficient 
substitute  for  them,  should  be  adopted.  The  shuttle  and 
lay  motions  being  also  common  to  all  power-looms,  are 
therefore  totally  omitted  here. 

The  above  description  will  probably  enable  an  intelli- 
gent mechanic  to  comprehend  the  principles  of  the  inven- 
tion ;  but  in  this,  as  in  all  new  discoveries,  much  im- 
provement is  always  to  be  expected  and  acquired  by 
actual  trial.  Its  obvious  utility,  even  as  a  first  sketch, 
may  render  it  of  service  to  those  who  find  it  their  inte- 
rest to  prosecute  this  manufacture,     (j.  d.) 

CARPIIA,  a  genus  of  plants  of  the  class  Triandria, 
and  order  Monogynia.  See  Botany,  p.  107,  and  R. 
Brown,  Prod.  Plane.  ATov.  Holl.  kc.  p.  230. 

CARPHALEA,  a  genus  of  plants  of  the  class  Te- 
trandria  and  order  Monogynia.     See  Botany,  p.  116. 

CARPINUS,  a  genus  of  plants  of  the  class  Monoecia, 
and  order  Polyandria.     See  Botany,  p.  321. 

CARPOCRATIANS.  Sec  Ecclesiastical  His- 
tory. 

CARPODETUS,  a  gcnns  of  plants  of  the  class  Pcn- 
tandria,  and  order  Monogynia.     Sec  Botany,  p.  149. 

CARRACCI.     See  Caracci. 

CARRE',  Louis,  a  celebi'atcd  French  mathematician, 
was  born  at  Clos-Fontaine,  near  Nangis,  in  Brie,  on  the 
2Glh  July,  1603.  His  father,  who  was  a  respectable 
farmer,  having  intended  him  for  the  church,  yoiuig  Carre 
prosecuted  the  study  of  theology  for  tliree  years  ;  but, 
in  consequence  of  his  refusing  to  take  orders,  all  his  pe- 
cuniary supplies  were  withheld,  and  he  was  obliged  to 
quit  the  university  and  seek  for  employnuiU.  In  this 
situation,  he  was  engaged  as  amanuensis  to  the  celebrated 
Father  Malebranche,  under  whom  he  ac(iuircd  a  know- 
ledge of  mathematics  and  metaphysics.  After  having 
filled  this  situation  during  seven  years,  he  employed 
himself  in  teaching  mathematics  and  philosophy  at  Paris. 
In  this  new  employment  he  had  several  pupils  of  the 
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lair  sex,  for  whose  talents  he  seems  to  have  cntertaiiud 
u  very  imroiiimori,  or  rathi-r  an  extravagant  dcj^roc  of 
rrspcct,  wlicn  lie  estimated  female  (j;eiiitis  as  lii(^her  llian 
that  of  tlic  other  sex.  The  language  of  Cane  being  ra- 
tlii:r  \n)i)oiishcd  and  vmgramiTiatical,  one  of  his  fair  [)ii- 
pils  ofl'eied  to  give  him  lessons  in  French,  in  return  for 
his  phihjsophiral  instructions.  Carr6  cheerfnliy  accept- 
ed llic  ofiV-r,  and  often  acknowledged  himself  greatly  in- 
debted to  the  instructions  which  he  then  received. 

The  subject  of  metaphysics  now  occupied  all  the  lei- 
sure hours  of  Carrt,  and  his  mathematical  studies  were 
almost  completely  forgotten,  till  the  4lh  February  1699, 
when  M.  Varignon  adniilled  liini  as  one  of  his  elcves  in 
the  Academy  of  Sciences.  This  new  olVice  drew  his  at- 
tention to  mathematics,  and  in  the  year  1700  he  publish- 
ed, in  ([uarto,  a  complete  work  on  the  integral  calculus, 
entitled,  Unc  IMcthode  pnxir  la  mcsure  dcs  surfaces,  la 
dinifnsion  dcs  solidcs,  Iciir  centre  dc  ficsantcur,  de  ftcr- 
cussion,  ct  d'oscilhition.  This  work  reached  a  second 
edition,  in  which  several  errors  were  candidly  acknow- 
ledged and  corrected. 

On  the  15th  February  1702,  M.  Carrfe  was  admitted 
Associate  Mechanician,  and  on  the  18th  August  1706, 
he  was  promoted  to  the  situation  of  Pensioner  ;  the  emo- 
luments of  which  enabled  him  to  devote  himself  entirely 
to  his  studies,  but  particularly  to  the  various  branches 
of  mechanics  and  natural  philosophy.  He  composed  trea- 
tises on  a  great  variety  of  physical  subjects,  all  of  which 
were  bequeathed  to  the  Academy  of  Sciences,  though  it 
does  not  appear  that  any  of  them  have  been  published. 
In  the  forty-eighth  year  of  his  age,  he  was  attacked  with 
dyspepsia,  which  at  last  brought  him  to  the  grave,  on 
the  nth  of  April  1711. 

The  following  is  a  list  of  the  papers  which  he  published 
among  the  Memoirs  of  the  Academy  of  Sciences: 

ObaervatioTis  jinatomiqucs  sur  la  dilatation  dc  I'orcil- 


lette  drolte  du  caur,  Mcrn.  Acad.  1666,  toin.  ii.  p.  2\0. 
Methodc  fioxir  la  rectification  drs  lifftim  courben  par  lei 
tangentet,  17(vl,p.  l.'>y,  hist.  83.  Hotution  du  firoblfme 
firofioaf  aux  G^omilrcH  dans  ten  memoirm  de  Trcvoujr,def 
inoiv  de  Scfncmhrc  et  d'OctCihre,  170 1,  1702,  p,  268,  hibt. 
85.  Reflexiona  ajouteea  fiar  M.  Carr^  it  la  Table  dct 
Ri/uation6,  1701,  hist.  III.  Obii.  tur  la  cauae  de  la  re- 
fraction dc  lu  lumihe,  1702,  hist.  I  4.  PounjU^A  Uh  market 
vont  toujoura  en  augmentanl  dc/iuia  Breal  juaiju'a  Saint 
Malo,  et  en  diminuant  le  long  dea  rCtes  de  .Wrmandie, 
1702,  hist.  19.  JVombre  ct  noma  dea  inatrument  dc  mu- 
aiijue,  1702,  hist.  136.  Oba.  aur  le  vinaigre  qui  fait 
rcjuler  dc  fictitca  fiierrea  aur  un  /ilan  inclinf,  170.3,  hist. 
21.  Oba.  aur  la  rectification  dea  cauatiijuea  fiar  rejlexiont 
furmica  fiar  le  ccrcle,  la  cijcloi'Ue  ordinaire,  et  la  /larabole, 
et  de  leura  devclo/i/teea,  avcc  la  meaure  dea  en/iaeea  iju'cUea 
rcnfcrmcnt,  170.3,  p.  183,  hist.  69.  Mithodc  pour  la  rec- 
tification dea  courbea,  1704,  p.  66,  hist.  44.  Observation 
aur  cc  t/ui /iroduit  le  son,  I70i,  hist.  88.  lixamen  d'une 
courbc  formic  ftar  le  moyen  du  ccrcle,  1705,  p.  56.  lixfi. 
jihyaiquca  aur  la  refraction  dea  ballea  de  motia</uet  dan$ 
I'eau,  ct  sur  la  resistance  de  cefiuide,  1705,  p.  21  1.  £xfi. 
aur  lis  tuyaux  caftillaires,  1705,  p.  241,  hist.  21.  Pro- 
bltme  d'hydrostatique  sur  la  fxrofiortion  dea  tuyaux  /lOur 
avoir  unc  fjuanlile  d'eau  detcrminec,  1705,  p.  275,  hist. 
135.  Des  toix  du  mouvemeiit,\70&,-p.  4i2,\\\%i.  \2i.  De- 
monstrations aim/ilca  et  facilca  de  quclquea  firofirietfa  qui 
regardent  lis  ftendtilcs,  avcc  quelques  nouvellca  firo/iric- 
tes  de  la  fiarabolc,  1707,  p.  49,  hist.  58.  be  la  firo/iortion 
que  doivcjit  avoir  lea  cylindrea  fiour  former  fiar  leura  aont 
lea  accords  de  la  musique,  1709,  p.  47,  hist.  93.  Exfi. 
sur  le  rcssort  de  I'air  1710,  p.  1.  hist.  1.  Deac.  d'un  ver 
cnfcrme  dans  une  coque  d'une  ligne  de  diameire,  et  qui  ne 
cesse  de  sautiller  quand  on  Vcxfioac  au  aolcil,  1710,  hist. 
42.  AbrSge  de  catojitrique,  1710,  p.  46.  hist.  112.  Mo- 
noc/iorde,  Afac.  t-  1.  p-  101.     (o) 
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Carriage,  a  g-PTieral  name  given  to  all  vehicles  used 
with  wheels,  for  the  conveyance  of  any  weight,  goods, 
or  passengers  ;  but  now  more  commonly  applied  to  those 
for  the  latter  purpose,  such  as  coach,  chaise,  he.  In 
this  sense  carriages  arc  of  undoubted  antic|iiity.  They 
arc  frefjuently  mentioned  under  the  name  of  chariots  in 
the  Old  Testament.  Chariots  were  in  use  in  Greece, 
particularly  at  the  Olympic  games. 

The  Romans  used  carriages  of  different  kinds,  and 
under  different  names.  The  urcera  is  mentioned  in  the 
12  tables  ;  the  Icclica  followed  ;  then  the  carfientum,  and 
still  later  the  carruca,  which  last  was  considered  a  first- 
rate  machine,  and  often  highly  ornamented  with  gold 
and  precious  stones.  After  these,  covered  carriages  of 
various  kinds  were  used  as  appendages  of  Roman  pomp 
and  grandeur,  until  tlie  manner  of  thinking  which  pre- 
vailed under  the  feudal  system  banished  them  for  a  time. 
Indeed  so  early  as  the  reign  of  Julius  Caesar,  carriages 
were  even  let  to  hire  in  Rome,  as  appears  from  Sueto- 
nius, who,  speaking  of  that  emperor,  says,  Longissimas 
vias  incredibili  celeritate  confecit,  cx/ieditus,  meritoria 
reda,  centina  /lassuum  milliain  singulos  dies.  (See  Sue- 
tonius, lib.  i.  cap.  57.)  In  latter  times,  it  would  be  diffi- 
cult to  say  at  what  precise  period,  of  what  kind,  or  in 
what  nation,  carriages  were  again  introduced.     Histo- 
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rians  appear  to  have  taken  little  interest  in  them,  as  few 
have  mentioned  them  at  all,  and  those  few  but  slightly; 
nor  ought  we  to  be  surprised  at  this,  when  we  consider 
the  low  state  of  mechanical  arts,  the  little  intercourse 
between  neighbouring  powers  in  mercantile  matters,  and 
the  necessity,  in  feudal  times,  of  princes  having  their 
lords  and  vassals  trained  up  in  the  use  of  arms,  and,  of 
course,  not  indulged  in  any  thing  bordering  upon  luxu- 
ry or  effeminacy.  In  this  state  of  things  there  was  hardly 
an  opening  for  carriages,  as  kings,  lords,  and  common- 
ers, all  rode  on  horseback  ;  and  even  the  women  and  the 
clergy  had  no  other  mode  of  conveyance,  except  on  mules 
or  asses.  Indeed  so  strong  was  the  prejudice  against 
carriages,  that  edicts  were  published  prohibiting  their 
use,  at  the  same  time  that  they  were  sometimes  allowed, 
by  special  favour,  to  invalids,  and  women  of  the  highest 
rank.  No  wonder  then  that  historians  should  not  accu- 
rately detail  the  introduction  of  carriages,  which  their 
princes  beheld  with  a  jealous  eye,  considering  them  as 
fit  only  to  enervate  their  vassals,  and  of  course  weaken 
their  own  power  ;  and  which  it  is  hardly  possible  they 
could  divine,  should,  at  some  future  period,  become  not 
merely  of  utility,  but  of  absolute  necessity ;  affording  the 
chief  means  of  internal  intercourse  betwixt  place  and 
place  to  the  inhabitants  of  almost  the  whole  civilized 
3  I 
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world,  and  their  maiiufocture  furnishing  employment  to 
thousands. 

It  would  appear  from  an  ordinance  of  Philip  the  Fair 
of  France,  issued  in  1294,  for  suppressing  luxury,  that 
carriages  were  known  at  that  time  in  Paris,  as  the  citi- 
zens* wives  were  therein  forbid  the  use  of  carriages 
(cars.)  About  the  end  of  the  thirteenth  century,  when 
Charles  of  Anjou  made  his  entrance  into  Naples,  the 
queen  rode  in  a  carriage  called  at  that  time  caretta,  the 
outside  and  inside  of  which  were  covered  with  sky  blue 
velvet,  interspersed  with  golden  lilies.  The  Emperor 
Frederick  III.  seems  to  liave  used  a  close  carriage  in 
his  journies  to  Frankfort  in  1474-5.  The  Eiectress  of 
Brandenburgh,  and  Duchess  of  Mecklenburgh,  and  some 
others,  displayed  elegant  carriages  in  1509.  In  1550 
there  were  in  Paris  three  coaches,  said  by  some  to  have 
belonged  to  the  queen,  to  Diana  de  Poictiers,  and  to 
Rene  de  Laval,  Lord  of  Bois  Dauphin,  who  was  such  a 
corpulent  and  unwieldy  nobleman  as  to  be  unable  to  ride 
on  horseback.  Others  say  the  three  first  carriages  be- 
longed to  Catherine  de  INIcdicis,  Diana  Duchess  of  An- 
gouleme,  who  died  1619,  and  Christopher  de  Thou,  first 
president  of  the  Parliament.  Henry  IV.  was  assassi- 
nated in  a  coach ;  and  he  appears  to  have  had  one  only, 
from  a  letter  he  writes  to  a  friend,  in  which  he  says,  "  I 
cannot  wait  upon  you  to-day,  because  my  wife  is  using 
my  coach."     (farieies  Historkjues,  p.  92.) 

Roubo,  in  his  voluminous  Treatise  on  Joiner  Work, 
has  given  drawings  of  carriages  such  as  were  used  in  the 
time  of  Henry  IV.  From  these  drawings  we  see,  that 
there  were  neither  straps  nor  sprmgs  in  use  at  that  pe- 
riod. From  the  same  work  it  would  appear,  that  the 
coach  in  which  Louis  XIV.  made  his  public  entry,  was 
hung  upon  straps  without  springs  ;  and  there  are  also 
given  several  drawings  of  carriages  with  springs.  (L'Jrt 
de  Menuisier,  Carrossier,  par  M.  Roubo  le  Fils  ;  See 
Descrifition  des  Arts  ct  Metiers,  fol.  ITTO,  vol.x.  p.  453.) 
In  1562,  the  Elector  of  Cologne  had  several  carriages. 
In  1594,  the  Margrave  John  Sigismund  had,  at  Warsaw, 
36  carriages,  with  six  horses  each,  (Suite  des  Memmres 
jiour  servir  a  V Hist,  de  Brandenburg,  p.  63.)  where,  the 
royal  author  adds,  "  the  common  use  of  carriages  is  not 
older  than  the  time  of  John  Sigismund." 

In  The  Triumph  of  Maximilian,  a  work  executed  in 
the  years  1516,  15  17,  and  1518,  the  curious  reader  will 
find  plates  of  various  carriages  or  cars,  some  drawn  by 
horses,  some  by  stags,  some  by  camels,  others  impelled 
forward  by  means  of  difi'crent  combinations  of  toothed 
wheels,  worked  by  men.  Of  one  of  the  most  remarka- 
ble of  them,  wc  have  given  an  exact  copy,  in  Plate 
CXXXI.;  and  we  are  inclined  to  think  that  the  idea 
of  the  walking  crane  may  have  been  taken  from  this  ve- 
hicle. 

Amongst  other  things  described  of  the  marriage  of 
the  Emperor  Ferdinand  II.,  it  is  said  by  Count  Keven- 
hillcr,  that  "  the  bride  rode  with  her  sisters  in  a  splendid 
carriage  studded  with  gold,  her  maids  of  honour  in  car- 
riages Imng  with  black  satin,  and  the  rest  of  the  ladies 
in  neat  leather  carriages." 

In  1523,  a  law  was  enacted  in  Hungary  to  prevent  the 
use  of  carriages.  There  was  also  a  curious  document 
published  by  Duke  Julius  of  Brunswick,  in  1588,  forbid- 
ding his  vassals  the  use  of  carriages,  which  is  in  sub- 
stance as  follows  :  "  As  we  know  from  ancient  historians, 
frcm  the  annals  of  heroic,  honourable,  and  glorious 
achievements,  and  even  by  our  own  experience,  that  the 
respectable,  steady,  courageous,  and  spirited  Germans 


were  heretofore  so  much  celebrated  among  all  nations, 
on  account  of  their  manly  virtue,  sincerity,  boldness, 
honesty,  and  resolution,  that  their  assistance  was  courted 
in  war,  and  that  in  particular  the  people  of  this  land,  by 
their  discipline  and  intrepidity,  both  within  and  without 
the  kingdom,  acquired  so  much  celebrity,  that  foreign 
nations  readily  united  with  thenr  ;  wc  have  for  some 
time  past  found,  with  great  pain  and  uneasiness,  that 
their  useful  discipline  and  skill  in  riding,  in  our  elec- 
torate county  and  lordship,  have  not  only  visibly  declined, 
but  have  been  almost  lost,  (and  no  doubt  other  electors 
and  princes  have  experienced  the  same  among  their 
nobility)  ;  and  as  the  principal  cause  of  this  is,  that  our 
vassals,  servants,  and  kinsmen,  without  distinction,  young 
and  old,  have  dared  to  give  themselves  up  to  indolence, 
and  to  riding  in  coaches,  and  that  few  of  them  provide 
themselves  with  well  equipped  riding  horses,  and  with 
skilful  experienced  servants,  and  boys  acquainted  with 
the  roads ;  being  not  able  to  suffer  any  longer  this 
neglect,  and  being  desirous  to  revive  the  ancient  Bruns- 
wick mode  of  riding,  handed  down  and  bequeathed  to  us 
by  our  forefathers,  we  hereby  will  and  command,  that  all 
and  each  of  our  before-mentioned  vassals,  servants,  and 
kinsmen,  of  whatever  rank  or  condition,  always  keep  iiz 
readiness  as  many  riding  horses  as  they  are  obliged  to 
serve  us  with  by  their  fief  or  alliance,  and  have  in  their 
service  able,  experienced  servants,  acquainted  with  the 
roads  ;  and  that  they  have  as  many  horses  as  possible, 
with  polished  steel  furniture,  and  with  saddles  proper 
for  carrying  the  necessary  arms  and  accoutrements,  so 
that  they  may  appear  with  them  when  necessity  requires: 
We  also  will  and  command  our  before-mentioned  vas- 
sals and  servants,  to  take  notice,  that  when  we  order 
them  to  assemble,  either  altogether  or  in  part,  in  times 
of  turbulence,  or  to  receive  their  fiefs,  or  when  on  other 
occasions  they  visit  our  court,  they  shall  not  travel  or 
appear  in  coaches,  but  on  their  riding  horses,"  &c. 
(Lunig.  Corfi.  jur.  feud.  Germ.  ii.  p.  1447.)  Nor  was 
Duke  Julius  the  only  great  lord  that  attempted  to  sup- 
press the  use  of  carriages,  for  Philip  II.  Duke  of 
Pomerania  Stetten,  tried  the  same  thing  in  1608. 

All  these  orders,  however,  proved  inefl'ectual ;  for 
about  the  end  of  the  1 5th  century,  empkrors,  kings,  and 
princes,  began  to  employ  covered  carriages  in  journeys, 
and  afterwards  on  public  solemnities,  thereby  setting  an 
example,  which,  in  the  course  of  the  16th  century,  was 
generally  followed. 

Early  in  the  beginning  of  this  period,  covered  car- 
riages appear  to  have  been  used  by  women  of  high  rank, 
while  yet  the  men  considered  it  as  unbecon\ing  to  indulge 
themselves  in  such  a  luxury.  Ambassadors  appeared 
in  coaches  for  the  first  time  in  1613,  at  the  imperial  com- 
mission held  at  Erfurth.  {'L\.\<\o\i.  Electa  juris  ftublici,\. 
p.  416.  Von  Mosers  Hufrecht,  ii.  p.  337.)  The  wedding 
carriage  of  the  first  wife  of  the  Emperor  Leo])old,  a 
Spanish  princess,  cost,  with  the  harness,  38,000  florins. 
(Kink,  Lcbeyi  k.  Leo/told,  p.  607.)  The  coaches  used  by 
that  emperor,  are  thus  described  by  Kink  :  "  In  the  im- 
perial coaches,  no  great  magnificence  was  to  be  seen  ; 
they  were  covered  over  with  red  cloth  and  black  nails. 
The  harness  was  black,  and  in  the  whole  work  there 
was  no  gold.  The  ])annels  were  of  glass,  and  on  this 
account  they  were  called  the  imperial  glass  coaches. 
On  festivals,  the  harness  was  ornamented  with  red  silk 
fiing(-s.  The  imperial  coaches  were  distinguished  only 
by  Iheir  having  leather  traces;  but  the  ladies  in  the 
imperial  suite  -were  obliged  to  be  contented  with  car- 
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liases,  the  traces  of  whlcli  were  made  of  ropes."  Twiss 
savs,  thul  coarlics  were  seen  for  the  fii'sl  linii;  in  Spiiin, 
in  the  year  154C.  In  Ififil,  there  was  a  magnificent  dis- 
play of  caniaj^cs  in  Hunovtr,  belonjjing  to  tlie  Duke 
Eniest  Au)^iistus,  who  liad  fifty  gilt  coaches,  with  six 
horses  to  each.  (Lnnintf.i  Thcatr.  cer.  i.  ]>.  289.)  Intlie 
I)eginning  of  the  1  "th  ceiituiy,  there  were  elegant  coaches 
in  Russia.  {Ksmi  sur  la  Sihliol/itt/iie  de  I'jIcacUmic  den 
Sciences  dc  Hi  I'ctcrnburg,  par  J.  Bacmiester,  1776,  8vo. 
p.  38.) 

Carriages  appear  to  have  hocn  very  early  in  use  in 
England.  For  it  is  said  in  the  life  of  St  ICrkenwald, 
who  died  about  the  year  685,  "  Quadam  verd  die,  verbi 
Dei  fiabnla,  commisso  aibi  gregi,  ministraturus,  dum 
duarum  rotarumfcrrctur  vr/iiculo.,i>i/iri)iitate /ira/iedirtile, 
■vcl  senio,  conliffit  ul  altera  rotarutn  scmitis  dijficultate 
axem  relitujucret,  ct  ibidem  socid  relictd  rcmancrct.  (See 
Sir  AVilliain  Dugdale's  History  of  St  Paul's  Cathedral, 
fol.  Appcn.  p.  5.)  In  IJrook's  Catalogue  of  Kings, 
Princes,  iJc.  p.  67,  he  says,  speaking  of  ^\'illiam,  third 
Earl  of  Dcrl)y,  "this  William  dyed  of  a  bruise,  taken 
with  a  fall  out  of  his  coach,  in  the  ycare  1253,  the  38th 
of  King  Henry  the  Third."  We  find  in  Stowe's  Sum- 
viarie  of  the  English  Chronicles,  p.  287,  the  following 
notice  taken  of  carriages  :  "  This  ycre  Walter  Rippon 
made  a  coche  for  the  Earle  of  Rutland,  which  was  the 
first  coche  that  ever  Mas  made  in  England  since,  to  wit, 
in  anno  1564.  The  said  Walter  Rippon  made  the  first 
hollow  turning  coche,  with  pillars  and  arches,  for  her 
Majesty,  being  then  her  servant.  Also,  in  anno  1584,  a 
chariot  throne,  with  fourc  pillars  behinde  to  beare  a 
canopie,  with  a  crownc  imperiall  on  the  toppc,  and  be- 
fore two  lower  pillars,  wlicreon  stoodc  a  lion  and  a 
dragon,  the  supporters  of  the  amies  of  England."  Stow, 
in  his  History  of  London,  (fol.  p.  70.),  says,  "  The  oldest 
carriages  used  by  the  ladies  of  England,  were  called 
'.vhirlicoies,  and  that  they  were  in  fashion  but  for  a  short 
time."  And  Anderson,  in  his  History  of  Commerce,  (vol. 
iv.  p.  180.),  says,  "That  coaches  were  first  brought  to 
England,  in  1580,  from  Germany,  by  Fitz-AIlan,  Earl  of 
Arundel." 

In  1598,  the  English  Ambassador  came  to  Scotland  in 
his  coach.  (Scott's  History  of  Scotland,  p.  551.)  Ander- 
son says,  coaches  began  to  be  in  common  use  in  England 
in  1605.  In  1610,  one  Henry  Anderson,  an  inhabitant 
of  Trail  Sound,  or  Stralsund,  in  Ponicrania,  ofl'ercd  to 
bring  from  that  country  to  Scotland,  coaches  and  wag- 
gons, with  horses  to  draw,  and  servants  to  attend  them, 
provided  he  was  secured  in  the  exclusive  privilege  of 
keeping  them.  Accordingly,  a  royal  patent  was  granted 
to  him,  conferring  an  exclusive  privilege  for  fifteen 
years,  of  keeping  coaches  to  run  betwixt  Edinburgh  and 
Leith.  (Privy  Seal  Record,  Book  79,  p.  225.)  It  would 
appear  from  this,  that  it  was  only  for  these  towns  that 
coaches  were  then  intended.  Coaches  and  six  were 
introduced  into  England  in  1619,  by  Villiers,  Duke  of 
Buckingham,  (A'orihumberland  Household  Book,  p.  448  ; 
Wilson's  Li/e  of  James,  p.  130);  this  was  considered 
such  a  piece  of  vanity,  that  the  Duke  of  Northumberland 
appeared  immediately  afterwards  with  eight  horses  in  his 
coach  by  way  of  ridicule. 

The  first  coach  that  was  seen  in  Sweden,  was  taken 
there  the  end  of  the  sixteenth  century  by  John  of  Finland, 
upon  his  return  from  England  {Dalin,  Geschichte  dcs 
reichs  Schwedcn,  ubersetzt  voii  Dahnert,  iii.  i.p.  390  and 
402).  Public  carriages  were  first  introduced  to  let  for 
hire  in  France  in  1650,  by  Nicliolas  Sauvage.     These 


carriages  took  their  name  from  the  rcHidcnec  of  the 
proprietor,  who  lived  in  a  house  called  Hotel  St  Fiacre, 
and  were  ihencc  called  fiacres.  Others  followed  Sau- 
vage in  this  employment,  and  obtained  licences  for  let- 
ting carriages  upon  paying  a  certain  sum  of  money. 
Among  others,  Charles  Vilermc  paid  into  the  king's 
treasury  15,000  livres,  for  the  exclusive  privilege  of 
keeping  coaches  for  hire  within  the  city  of  Paris.  Shortly 
after  lliis  coaches  were  kept,  such  as  the  hackney 
coaches  of  the  present  day,  standing  at  certain  places  in 
different  streets,  to  go  from  one  part  of  the  city  to 
another.  The  name  fiacre  became  soon  applied  solely 
to  them  ;  the  appellation  of  Carossts  dc  Remise  bein;; 
given  to  those  that  were  kept  at  the  proprietors  houses, 
and  let  out  to  hire  for  a  certain  time.  And  in  IC62, 
carriages  with  four  horses  were  kept  for  the  purpose  of 
carrying  people  to  the  diflereiit  |>alaces  at  which  the 
court  might  be.  These  went  under  the  name  of  Voiturea 
jKiur  la  Suite  de  la  Cour.  Regulations  were  established 
by  the  police  to  secure  the  safety  of  public  carriages, 
and  marks  affixed  upon  them,  whereby  they  might  be 
known.  A  full  history  of  the  Parisian  fiacres,  and  the 
orders  respecting  them,  may  be  seen  in  Continuation  du 
traite  de  la  Police,  Paris,  1  "38,  fol.  p.  435  ;  and  also  Hist, 
de  la  Ville  dc  Paris,  par  Sauval,  i.  p.  192.  Coaches  to 
be  let  for  hire  were  first  establibhed  in  London  in  1625, 
amounting  at  that  time  to  twenty.  These  stood  at  the 
principal  inns,  and  were  called  hackney  coaches,  from 
their  being  first  used  to  go  betwixt  London  and  Hackney. 
Ten  years  after  they  became  so  numerous,  that  Charles 
L  issued  an  order  limiting  their  number.  In  1637, 
there  were  in  London  and  Westminster  fifty  coaches. 
In  1652  their  number  had  increased  to  two  hundred.  In 
1654,  there  were  three  hundred.  In  1661,  four  hundred 
were  licensed  at  51.  sterling  annually  for  each.  In  1694, 
they  were  limited  to  seven  hundred.  In  171 5,  to  eight 
hundred.  In  1768,  there  were  one  thousand  ;  in  1802, 
they  were  increased  to  1 100  ;  and  tliey  are  now  considera- 
bly above  that  number.  Hackney  coaches  were  first 
established  at  Edinburgh  in  1673,  at  which  time  there 
were  twenty.  (Arnot's  Hist,  of  Edinb.  p.  597.)  In 
1679,  at  the  rebellion,  the  hackney  coach  horses  of  Edin- 
burgh were  employed  to  draw  the  royal  artillcrj,-.  (Mait- 
land's  History,  p.  333  ;  Wodrow's  History,  vol.  ii.  p.  52.) 
In  1752  they  had  decreased  to  fourteen,  and  in  1778  to 
nine.  (Arnot's  History,  p.  598.)  Since  that  period, 
however,  in  consequence  of  the  improvements  in  the 
various  streets,  whereby  their  use  has  become  more 
general,  the  great  enlargement  of  the  city,  and  the 
increasing  wealth  of  the  inhabitants,  their  numbers  have 
been  gradually  increasing,  till  now  there  are  very  nearly 
one  hundred  hackney  coaches.  Fiacres  were  first 
introduced  at  Warsaw'in  1778.  In  Copenhagen,  about 
the  same  time,  there  were  one  hundred  hackney  coaches. 
(Haubcrs  Beschreibung  von  Co/ienhagcn,p.  173.)  There 
were  i:i  Madrid  at  that  time  from  four  to  five  thousand 
gentlemen's  carriages ;  (Twiss's  Travels  through  Sfiain 
and  Portugal.)  In  Vienna,  three  thousand  gentlemen's 
carriages,  and  two  hundred  hackney  coaches.  In  1663, 
coaches  with  wheels  were  forbidden  at  Amsterdam,  be- 
ing considered  destructive  to  the  pavements  ;  (Handvea- 
ten  von  jlviaterdam,  ii.  p.  729,)  but  about  1"75  their 
number  had  increased  so  much,  that  tliere  were  twenty- 
five  thousand  coach  horses  in  the  seven  united  pro- 
vinces. 

The  following  statements  of  the  number  of  carriages 
in  England,  Scotland,  and  Wales,  in  1307,  the  progres- 
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sive  increase- or  decrease  for  the  twenty  years  preceding, 
with  the  number  of  carriages  actually  made  in  1804, 
1805,  1806,  and  1807,  may  be  interesting  to  our  readers. 
They  are  taken  from  the  Appendix  to  the  Report  from 
the  Committee  on  the  Acts  now  in  force  regarding  tlie 
use  of  broad  wheels,  and  on  the  preservation  of  the  turn- 
pike roads  and  high  ways  of  the  kingdom,  printed  by 
order  of  the  House  of  Commons,  2d  May  1809  ;  and  are 
therefore  completely  authentic  documents.  We  also 
subjoin  a  statement  of  the  number  of  four  and  two 
■wheeled  carriages  charged  with  the  duty  in  Scotland, 
from  25th  March  1747,  when  the  duty  commenced,  until 
the  present  time  ;  distinguishing,  as  far  as  possible,  the 
private  from  the  public  carriages ;  and  also  the  number 
of  taxed  carts  from  1798,  the  period  from  which  the  duty 
upon  them  commenced. 

.In  accoimt  of  the  number  of  Wheel  Carriages  in  England 
and  ScotlaJid  resjiectivelij,  distinguishing  Gentlemen'' s 
Carriages,  Stage  Coaches,  and  other  Carriages  let  to 
hire,  for  Che  year  1806,  ended  the  5th  Jfiril  1807. 


j1  Table  of  the  returns  for  duties  on  Carriages  made  for 
sale  in  the  years  1804,  1805,  1806,  1807. 


Carriages  with  four  wheels  kept 
for  private  use       .... 

Ditto,  kept  to  be  let  to  hire  in 
such  manner  that  post-horse 
duty  is  not  payable    .     .     . 

Stage  coaches  and  post-chaises 

Total  number  of  four  wheeled 
carriages 

Carriages  with  two  wheels  drawn 
by  one  horse     

Ditto  drawn  by  2  or  more  horses 

Taxed  carts 

Total  number  of  two  wheeled 
carriages 

Grand  total  of  four-wheeled  and 
two-wheeled  carriages  . 

Enc;laiid, 
Wales. 

Scot- 
land. 

Total. 

14,018 

232 
5,725 

1,058 

5 

517 

19,975 

1,580 

21,555 

21,874 

1,480 
19,250 

28 
412 

42,604 

1,171  * 

43,775 

65,330 

An  account  of  the  firogressive  Increase  or  Decrease  of 
Wheel  Carriages  '■lUitliin  the  last  twenty  years. 


Four- 
wheeled 

'I'wo- 
wheeled 

Taxed 
Carts. 

Return  foi'  1788,  England  and 

Carriages. 

Carriages 

Wales  only      .... 

18,129 

8,393 

No   subseciucnt    return   was 

made  to  the  Tax-ofticc  till 

1798,  which  includes  Scot- 

land     

19,780 

13,998 

17,231 

For  1799     .... 

17,942 

12,549 

16,544 

1800      .... 

17,992 

14,771 

16,968 

1801      .... 

18,428 

16,233 

16,711 

1802      ...      . 

19,198 

18,743 

18,415 

1803      .      .      .      . 

19,818 

20,508 

19,026 

1804     .... 

20,304 

21,641 

20,869 

1805      .... 

21,1  17 

23,004 

19,652 

1806      .... 

21,555 

24,115 

19,662 

18u7      .... 

21.92't 

24.9«4 

19,743 

Carriages. 

1804. 

1805. 

1806. 

1807. 

c 
1 

■a 

c 
a 

o 
o 

C/5 

"3 

o 
u 

en 

•6 

o 
u 

Four  Wheeled- 
Two  Wheeled, 

1042 
652 

52 
43 

1384 
1049 

126 
89 

1535 
1374 

75 

1168 

84 
86 

An  Account  of  the  number  of  Four  and  Two  Wheeled 
Carriages  in  Scotland  charged  with  duty  from  '25th 
March  1747  to  'iith  May  1812  ;  and  of  Taxed  Carts 
from  othAfiril  1798  to  25th  May  1812. 


;  Error  of  two  in  the  printed  Kcport. 


Years. 

No.  of  Four 
Wheeled 
Carriages. 

No.  of  Two 
Wheeled 
Carriages. 

Years. 

No.  of  Four 
Wheeled 
Carriages, 

No.  of  Two 
Wheeled 
Carriages. 

1747 

123 

354 

1769 

821 

266 

1748 

114 

455 

1770 

866 

293 

1749 

105 

361 

1771 

949 

290 

1750 

111 

443 

1772 

933 

262 

1751 

99 

449 

1773 

1027 

312 

1752 

84 

497 

1774 

1101 

312 

1753 

99 

553 

I  775 

1127 

f>  n  n 

o  Jo 

1754 

87 

507 

1776 

1165 

306 

1755 

105 

556 

1777 

1268 

335 

1756 

161 

625 

1778 

1298 

331 

1757 

184 

714 

1779 

1242 

330 

1758 

225 

634 

1780 

1208 

326 

1759 

321 

707 

1781 

1238 

342 

1760 

322 

512 

1782 

1222 

350 

1761 

396 

462 

1783 

1319 

338 

1762 

432 

453 

1784 

1292 

327 

1763 

488 

385 

1785 

1383 

324 

1764 

565 

357 

1786 

1366 

301 

1765 

647 

330 

1787 

1239 

287 

1766 

697 

288 

1788 

1271 

274 

1767 

781 

293 

1789 

1425 

350 

1768 

704 

277 

1790 

1415 

334 

Years. 

No. 

of  Four  W 
Carriages. 

leclctl 

No 
C 

.  of  Two 

'heeled 

irriages. 

No.  of 
Taxed 
Carts. 

Private. 

Pu 

blic. 

1791 

955 

4 

69 

297 

1792 

952 

4 

65 

280 

1793 

951 

4 

52 

258 

1794 

956 

4 

68 

234 

1795 

369 

4 

46 

213 

1795 

357 

4 

36 

213 

1797 

371 

4 

48 

230 

1798 

356 

4 

42 

258 

1799 

318 

4 

41 

284 

223 

1800 

^96 

4 

50 

277 

252 

1801 

349 

4 

1.9 

325 

302 

1 802 

t 

3-M 

4 

33 

432 

313 

1  803 

( 

;95 

4 

6:2 

560 

350 

1804 

1( 

356 

5 

00 

602 

378 

1805 

1( 

345 

5 

Ol- 

626 

371 

1806 

IC 

349 

4 

96 

688 

383 

1807 

1( 

366 

5 

o'> 

761 

412 

1808 

1 

103 

5 

35 

940 

378 

l.'^ug 

1 

117 

5 

30 

976 

372 

1810 

1 

147 

5 

30 

1019 

372 

1811 

I 

190 

5 

41 

1  107 

371 

1812 

■MM 

1 

211 

5 

17 

1116 

354 
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Carriages  have  improved  in  tlicir  construction,  and 
increased  in  variety,  in  a  >;ieater  proportion  than  in  num- 
bers. The  improvement  in  tlieir  construction  may  lje 
ini|)Utcd  to  the  distribution  of  labour  in  buildinj^  tlieni, 
to  the  loni^  experience  ol'  the  workmen  in  tlieir  several 
departments,  to  the  emulation  naturally  arisinj^  anion};st 
the  people  employed  in  their  maiuilaclure  ;  but  chiefly 
to  mechanics  having  become  more  a  study,  and  of  course 
better  understood  amonj-.st  all  ranks  of  society  than  for- 
merly. Carriaj^cs  liave  been,  like  every  other  invention 
of  man,  improvinjj  slowly  but  (gradually;  and  even  now, 
•when  for  beauty,  elegance,  lii^htness,  and  strength,  hu- 
man ingenuity  would  seem  to  be  exliausted,  experience 
leads  us  to  look  forward  to  sometliing  more- perfect  than 
we  have  yet  seen  ;  and  wc  are  warranted  to  expect  this 
from  the  various  improvements  appearing  from  all  dif- 
ferent (|uarters,  in  almost  every  separate  department  of 
coach-making.  We  shall  conclude  this  article  with  a 
list  of  patents  granted  for  the  several  improvemenls  in 
wheel  carriages  within  the  last  ten  years  ;  and  to  which 
we  refer  our  readers,  if  desirous  of  more  information 
than  our  limits  enable  us  to  afford. 

Tlie  variety  in  carriages  is  so  great,  tliat  it  is  almost 
impossible  to  enumerate  them,  arising  in  a  great  mea- 
sui'e  from  the  increasing  wealth  of  the  people  enabling 
them  to  gratify  their  improved  taste  ;  but  more  particu- 
larly, We  should  iniai^ine,  from  a  desire  in  the  makers  to 
raise  lliciiown  reputation,  by  attracting  the  notice  of  the 
public  with  a  name  that  had  not  been  before  heard  of, 
although  the  carriage  they  produced  under  such  name, 
differed  very  immaterially  from  others  that  had  been  long 
perfectly  well  known.  We  shall  content  ourselves  by 
givingthenamesof  those  most  generally  known  and  used, 
with  a  very  short  description  of  each,  leaving  out  of  view 
the  varieties  hinted  at  above. 

Carriages  may  naturally  be  divided  into  two  classes: 
four-wheeled,  and  two-wheeled.  The  chief  of  these 
are. 

Coach. — A  close-bodied  carriage,  made  generally  to 
hold  six,  sometimes  only  four  people  in  the  inside,  one 
half  sitting  opposite  to  the  other,  face  to  face,  a  window 
in  the  door  on  each  side,  and  a  large  one,  or  two  small 
ones,  in  front,  having  four  wheels,  and  drawn  by  one 
or  more  pairs  of  horses,  drove  by  the  coachman  from  a 
coach  box  in  front  of  the  body.  When  the  driver  rides 
on  horseback,  they  are  called  post  coaches.  Under  this 
description  may  be  included  all  mail  and  stage  coaches, 
which  have  nothing  particularly  to  characterise  them 
but  their  uncommon  strength.  See  Plate  CXXXII. 
Fig.  1. 

Vis  a  vis,  made  after  the  fashion  of  a  coach,  and  in 
every  respect  like  it,  but  only  to  hold  two  people  within, 
sitting  opposite,  as  the  name  indicates.  It  is  drawn  by 
two  horses  a-breast,  and  driven  as  a  coach. 

Landeau,  made  exactly  to  resemble  a  coach,  with  the 
same  accommodation,  but  having  the  top  or  roof,  upper 
part  of  the  sides,  and  back,  to  open  and  fold  down  to 
the  front  and  back,  leaving  to  the  passengers  a  free  view 
of  every  thing  around  ;  drawn  and  driven  as  a  caach. 

Landeau  Barouch,  made  in  all  respects  like  the  lan- 
deau, but  curved  away  with  an  inverted  sweep  in  the 
under  part  and  front  of  the  body,  by  which  means  there  is 


no  space  for  an  inMiilc  box  under  the  front  seat.  This  car- 
riage is  also  drawn  and  driven  as  a  coach.  Sec  Plate 
CXXXII.  the  dotted  line  in  Fig.  1. 

Harouclt.  The  body  is  made  the  same  with  the  under 
part  of  the  landeau  barouch,  (sometimes  like  the  under 
part  of  a  coach  Ijody,)  not  having  any  frame  work  above 
the  elbows  of  the  passengers,  and  of  covirse  no  glasses. 
On  the  back  half  of  the  body  is  put  a  roof  similar  to  the 
roof  or  hood  of  a  two-wheeled  chaise,  to  fold  up  or  down 
at  pleasure,  and  a  leather  cover  made  to  go  over  the 
cushion  of  the  front  scat,  at  such  a  height,  only,  as  to 
admit  the  feet  of  the  persons  who  sit  on  the  hind  seat  be- 
ing put  up  betwixt  the  cushion  and  leather  cover.  When 
this  leather  cover  is  not  used,  one  or  two  people  (ac- 
cording to  the  size  of  the  carriage)  can  sit  upon  the  front 
scat.  These  carriages  are  sometimes  made  with  doors, 
and  sometimes  with  leather  only,  to  fill  up  the  space 
left  to  enter  at.  Barouches  are  drawn  by  one  or  more 
pairs  of  horses,  and  driven  sometimes  from  a  coach  box, 
and  sometimes  the  front  part  of  the  body  is  formed  into 
a  seat  for  the  driver. 

Post-chaise,  a  close-bodied  carriage,  made  to  hold 
three  people  in  the  inside,  looking  all  forward,  with  two 
windows  in  front,  and  one  in  the  doors  on  each  side,  with 
four  wheels,  and  drawn  by  one  or  more  pairs  of  horses. 
Tlu^  driver  rides  on  horseback. 

Chariot,  exactly  the  same  with  a  post-chaise ;  only  ac- 
commodated with  a  coach-box  for  the  driver. 

Landeaulct,  made  similar  in  every  respect  to  a  post- 
chaise,  but  with  the  advantage  of  a  moveable  roof,  like 
a  landeau,  which  folds  back  so  as  to  leave  the  passen- 
gers quite  free.  This  may  be  put  up  and  down  by  the 
people  inside  of  the  carriage  at  pleasure.  Sec  Plate 
CXXXII.  Fig.  2. 

Phaeton,  an  open  bodied  carriage,  made  to  hold  two 
or  three  people,  looking  all  forward,  with  four  wheels, 
drawn  by  one  or  more  pairs  of  horses,  with  or  without  a 
folding  leather  roof  to  cover  the  seat  part,  and  a  leather 
cover  to  enclose  the  knees  of  the  passengers,  called  a 
knee-flap.  This  carriage  may  be  driven  by  the  person 
sitting  inside,  from  a  coach-box,  or  the  driver  may  ride 
postilion. 

Curricle,  an  open-bodied  carriage,  similar  in  the  body 
to  a  phaeton,  drawn  by  two  horses  a-brcast,  having  two 
wheels,  and  either  with  or  without  a  roof,  as  above.  It 
is  driven  by  the  person  who  rides  in  the  carriage. 

T'.uo-'Lvhccled  chaise,  an  open-bodied  carriage,  also 
similar  to  that  of  a  phaeton,  but  drawn  by  one  horse, 
with  two  wheels,  having  a  leather  roof,  knee-flap,  &c. 
and  driven  by  the  person  who  rides  in  it. 

Gig,  an  open  carriage  similar  to  the  last  mentioned, 
but  without  a  roof,  driven  in  the  same  way.  See  Plate 
CXXXII.  Fig.  3. 

There  is  a  great  variety  of  carriages  besides  these, 
such  as,  in  four-wheeled  carriages,  berlins,  Calash's  chaise 
Marine's,  sociables;  and  in  two-wheeled  carriages,  dog- 
carts, buggies,  tandems,  mail  carts,  Tilburghs.  Irish 
cars,  Windsor  chairs,  8cc.  and  coach  and  chaise  bodies, 
have  of  late  been  constructed  upon  two  wheels  ;  besides 
many  others,  which  may  be  considered  more  as  modifica- 
tions of  those  already  described,  than  as  different  car- 
riages in  themselves. 
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List  of  Patents  granted  for  Lnjtrovemciits  in  Carriages,  fro?n  January  1802  to  July  1812. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

\7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

.T2 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Dates  of  Patent. 


6. 
27. 
27. 

9. 
24. 
24. 

5. 
26. 
25. 
29. 
20. 

4. 
25. 
11. 
27. 

9. 
16. 

2. 

7. 
21. 

5. 
21. 

9. 
19. 

4. 
23. 
26. 

2. 

6. 
12. 
26. 


Feb. 

Feb. 

Feb. 

March 

March 

March 

May 

June 

Nov. 

Nov. 

Jan. 

Aug. 

April 

May 

May 

Aug. 

Nov. 

Oct. 

March 

April 

May 

July 

Dec. 

Dec. 

Feb. 

Jan. 

Sept. 

Nov. 

Nov. 

Feb. 

Feb. 

June 


1802. 
1802. 
1802. 
1802. 
1802. 
1802. 
1802. 
1802. 
1802. 
1802. 
1803. 
1804. 
1805. 
1805. 
1805. 
1805. 
1806. 
1806. 
1807. 
1807. 
1807. 
1807. 
1807. 
1807. 
1808. 
1809. 
1809. 
1809. 
1809. 
1810. 
1810. 
1810. 


Persons  Names. 


17. 

9. 
14. 
11. 

1. 

7. 

7. 
14. 
15. 

6. 
25. 
28. 


Sept.  1810. 

March  1811. 

March  1811. 

April  1811. 

May 

Aug. 

Aug. 

Sept. 

Oct. 

Feb. 

June 

July 


1811. 
1811. 
1811. 
1811. 
1810. 
1812. 
1812. 
1812. 


Charles  Mercie,  Bath 
John  Lewis,  Middlesex     . 
Rich.  Pottinger,  Middlesex 
Obediah  Elliot,  Lambeth 
P.  J.  Meyer,  Middlesex  . 
John  WiUiams,  Portsmouth 
G.  F.  Bauer,  London    .     . 
James  Tate,  Middlesex    . 
Thos.  Dawson,  Middlesex 
James  Roberts,  Portsca    . 
Joseph  Jacobs,  Middlesex 
John  Brown,  of  Poole 
Thos.  Rowntree,  Surrey  . 
Obediah  Elliot,  Lambeth 
Samuel  Miller,   Middlesex 
William  Collins,  Plymouth 
Wm.  Milton,  Southampton 
W.  Cooke,  of  Wilts    .     . 
J.  Houlditch,  Longacre   . 
J.  F.  Daiton,  Holborn 
R.  Cabanal,  Lambeth 

C.  L.  Birch,  London  . 
John  Williams,  London  . 
John  Williams,  London  . 
John  Drunbcll,  Lancaster 
Edward  Stracey,  London 
Benjamin  Flight,  London 
Joseph  Braniah,  Pimlico 

D.  M.  Randolph,  London 
George  Wyke,  Bath    .     . 
C.  Le  Caan,  Llanelly  . 
John  Williams,  London    . 

Jonathan  Varty,  Li\:^rpool 
John  CoUinge,  Lambeth 
T.  W.  Cooper,  Middlesex 
John  Taylor,  Greenwich 
G.  A.  Thompson,  London 
H.  R.  Brown,  Edinburgh. 
William  Taylor,  Gomcrsall 
Edw.  Silvester,  Rochester 
John  Whcatley,  Gi'ccnwich 
Wni.  Palmer,  Blackfriars 
Benjamin  Black,  Middlesex 
John  Bellingham,  Down 


For  what  obtained. 


Improvement  in  carriage  windows 
Preventing  accidents  in  carriages 
Disengaging  horses  from  carriages 

Curricle  spring-bar 

To  prevent  accidents  in  carriages 
Disengaging  horses  from  carriages 
Improvement  of  carriages  and  wheels 
Improvement  in  addition  to  carriages 
Improved  carriage  lamps       .     .     . 
For  locking  of  carriage  wheels.  Sec. 
Metal  boxes  for  axletrees     .     .     . 
Improvement  on  Avheels        .     . 
Improved  axletree  and  box  . 
Improved  four-wheeled  carriages. 
Better  accommodation  of  passengers 
Ventilating  carriages        .... 
For  safety  to  stage  coaches  . 
Improvements  on  axletrees       .     . 
Improved  four-wheeled  carriages 
Improved  four-wheeled  carriages 
Improvement  in  oiling,  &c.        .     . 
Improvements  in  roofs  of  open  carriages 
Improvement  in  covering  carriages 
Preserving  the  equilibrium  of  carriages 
Preventative  against  overturning    . 
Improved  perch  and  perch  bolt 
Improved  axletree  and  box   . 
Improved  wheels  and  locks  for  do. 
Improved  construction  of  carriages 
Improved  construction  of  carriages 
Improved  method  of  stopping  carriages 
Rendering  carriages  more  safe  and  com- 
modious       

Improved  axletrees 

Improved  axletrees  and  boxes  . 
For  safety  in  travelling  carriages    . 

Improved  wheels 

Improved  drags 

Improved  carriages,  wheels,  k  axletrees 

For  stopping  carriages 

Improved  skid  or  drag 

Improved  axletree  and  boxes    .     .     . 
Addition  to  wheels  and  axles 
Improvement  in  carriage  lamps     .     . 
Improved  axles 


Volume  and  page 
of  Jtepertory. 


Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 

Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol 
Vol. 
Vol. 
Vol. 


16,  p. 
23,  p. 
19,  p. 
16,  p. 

16,  p. 

17,  p. 

17,  p. 
23,  p. 

18,  p. 

18,  p. 

19,  p. 
21,  p. 
23,  p. 
28, 
23, 
23, 
25, 
26, 
26, 

26,  p. 

27,  p. 
27, 
28, 
28, 
1R. 


30, 


32, 
32, 


oo,  p. 
34,  p. 
36,  p. 

34,  p. 

35,  p. 
35,  p. 
35,  p. 
35,  p. 
35,  p. 

35,  p. 

36,  p. 

37,  p. 
37,  p. 


359. 

6. 

96. 

430. 

431. 

86. 

250. 

168. 

401. 

160. 

170. 

327. 

330. 

87. 

160. 

400. 

172. 

5. 

399. 

464. 

80. 

240. 

255. 

345. 

383. 

287. 

141. 

126. 

193. 

318. 

4. 

215. 

1. 

133. 

390. 

64. 

128. 

317. 

318. 

320. 

384. 

318. 

128. 


N.  B. — The  dates  of  the  patents  arc  taken  from  the  Repertory  of  Arts,  and  in  general  the  specifications  may  be 
seen  by  referring  to  the  volume  and  page  of  that  work,  stated  in  the  last  column  of  the  Table. 


I'or  an  account  of  tlic  method  of  manufacturing  car- 
riages, see  the  article  Coachmakixg.     {y) 

C  AKHICKFERGUS,  formerly  K.nockfkkgus,  from 
Kncckog/t,  an  adjacent  hill,  and  Fergus  the  foiuider,  an 
ancient  town  of  Ireland,  in  the  comity  of  Autrim,  situated 
on  the  north  side  of  the  large  bay  to  which  it  gives  name. 
It  was  founded  about  320  years  before  the  birth  of  Christ, 
by  Fergus,  the  first  king  of  Scotland,  the  cause  of  wliose 
coming  to  Ireland  is  said  to  be  this:  Being  afflicted  with 
a  leprosy,  he  dreamed,  that  if  he  bathed  in  a  well  at  this 


place,  he  would  immediately  recover :  he  instantly  re- 
paired hither,  and  his  dream  is  said  to  have  been  fulfil- 
led. The  same  tradition  says,  he  founded  the  castle,  and 
adds,  that  tliis  was  the  well  inside  the  castle,  which  is 
now  dry.  The  town  is  pleasantly  situated  along  the 
shore,  and  has  of  late  assumed  something  of  a  thriving 
appearance  ;  it  has,  however,  little  trade,  having  sold  its 
privileges  to  the  inhabitants  of  lielfast.  The  houses  are 
built  mostly  of  stone,  and  commonly  two  or  three  stories 
high.     All  the  streets,  except  the  main  street,  are  nar- 


CARRICKFERGUS. 


439 


row,  and  kepi  remarkably  dirty.  Tlic  miinljcr  of  inha- 
bitants, in  18  10,  was  about  4000.  It  docs  not  appear  to 
liavc  been  a  jilacc  of  much  importance  till  tho  arrival  of 
tlie  Luj^lish  about  the  year  1178,  when  IInj;h  dc  Lary 
repaired,  or  rather  founded,  the  castle,  and  placed  a 
strong  (garrison  in  it  to  overawe  the  adjacent  country. 
The  town  appears  to  have  been  anciently  a  place  of  p;reat 
strenj^th,  encompassed  with  a  wall  and  wet  ditcli,  havinj; 
four  sj;ates,  some  of  wliich  were  entered  by  draw-bridtjcs, 
and  tianked  with  bastions  twenty  feet  hij^-h;  but  beinj^ 
conimanded  by  tile  a<ljacei)t  hills,  it  never  could  have 
held  out  ;iny  leni^tli  of  lime  since  the  invention  of  artille- 
ry. The  castle  stands  on  a  rock  projeclini^  into  the  sea, 
commandin^if  the  entrance  of  Belfast  Louj^h,  or,  as  it  is 
fre(|uently  called,  Carrickfergus  Bay,  which  is  as  safe 
and  s|)acious  as  any  in  Ireland,  a  few  in  the  west  except- 
ed. The  entrance  into  it  is  bold,  being  about  five  miles 
wide,  and  having  from  12  to  20  fathoms  depth  of  water, 
which  grows  gradually  shallower  till  you  advance  oppo- 
site the  town,  where  it  is  from  5  to  8  fathoms  deep  in  the 
middle  of  the  road.  It  grows  narrow  by  degrees  from 
the  mouth  to  the  bridge  of  Belfast,  where  it  is  not  more 
than  three-fourths  of  a  mile  broad,  and  from  9  to  13  feet 
deep  at  full  tide:  (See  the  article  Ueli  ast.)  From  this 
shallowness,  Carmoil  Pool  is  used  as  the  harbour  for 
ships  trading  to  that  town,  in  which  20  vessels  may  ride 
afloat  at  low  water,  though  within  a  cable's  length  small 
barks  lie  around  them  almost  dry.  In  this  bay  there  are 
few  rocks  or  shoals,  except  a  reef  of  rocks  ruiming  out 
into  the  sea  for  three  or  four  hundred  yards  from  the 
north  side  of  it,  called  the  Briggs;  and,  except  some 
foul  ground  and  a  dangerous  sunk  rock  on  the  county  of 
Down  side,  lying  between  the  Copeland  islands  (on  one 
of  which  is  a  light-hotise)  and  Donagliadcc,  called  the 
Deputy  Rock,  there  is  also,  a  little  soutli-west  of  Car- 
rickfergus, one  shoal,  on  which  lie  3  fathoms  water  at 
ebb  tide,  in  the  middle  of  the  bay.  The  entrance  into 
the  castle  is  between  two  towers,  or  half  moons,  mount- 
ing several  pieces  of  cannon  ;  and  over  the  gateway  is  a 
portcullis,  and  apertures  for  throwing  down  stones,  and 
otherwise  annoying  the  enemy.  In  the  inner  yard  is  a 
high  sc[uare  tower,  the  walls  of  which  are  nine  feet 
thick :  the  lower  part  is  bomb-proof,  and  serves  as  a 
magazine.  In  1794,  the  castle  was  repaired,  and  27 
pieces  of  ordnance  mounted  on  the  batteries  ;  since  that 
time  it  serves  as  the  principal  magazine  to  the  northern 
district.  The  garrison,  however,  seldom  exceeds  fifty 
or  sixty  men.  The  salary  of  the  governor  is  about  500/. 
per  annum.  At  the  head  of  tlie  main  street  stands  the 
county  of  Antrim  court-house,  a  handsome  building, 
•where  the  assizes  of  that  county  are  held  twice  a  year; 
and  adjoining  to  the  court-house  is  the  county-prison. 
The  market-house  stands  near  the  centre  of  the  town, 
and  is  a  tolerable  building.  The  market  is  held  every 
Saturday.  The  custom-liouse  stands  near  the  quay, 
which,  although  built  witliin  these  few  years,  does  not 
des>rve  the  name  of  a  public  building.  The  qua}',  how- 
ever, has  been  lately  much  improved.  There  ari.  only 
two  houses  for  public  worship,  an  established  church, 
and  a  Presbyterian  meeting-house.  The  church  is  an 
ati(  ienl  building,  dedicated  to  St  Nicholas,  having  in  the 
noitli  aisle  an  old  monument  of  tiie  Donegal  family.  The 
east  window  is  of  stained  glass,  representing  John  bap- 
tizing in  Jordan.  There  arc  two  free  schools,  one  of 
"•"'(-n  is  solely  supported  by  E.  D.  Wilson,  Esq.  the 
present  respectable  mayor,  and  the  other  by  the  gentle- 
men of  the  town  and  neighbourhood.     The  town  has 


been  a  corporation  since  llic  days  of  Queen   Elizabeth, 
who  granted  the  charter  to  Arthur  Chichester,  then  go- 
vernor, wliich  was  afterwards  coi, firmed,  with  many  ad- 
ditional privileges,  by  James  I.     'J'lic  government  of  the 
town  is  vested  in  a  mayor,  recorder,  sherifl's,  aldermen, 
and  buigesses;  and  the  corporation,   under  the   act   of 
imion,  returns  one  member  to  the  imperial  parliament. 
In  1316,  after  a  long  blockade,  the  town  and  castle  sur- 
rendered to  the  Scottish  forces  under  Edward   Bruce; 
and  in  the  month  of  April  lf)42,  it  was  taken  possession 
of  by  4000  Scotch  auxiliaries  imder  the  commaixl  of  ge- 
neral Monroe,  w  ho  retained  possession,  till  he  was  sur- 
prised and  made  piisoner  by  general  Monk  in  Ifi'lS.    In 
the   beginning   of  next  year,  general   Monk  was   made 
prisoner  by  Lord  Inchiqtiin;  and,  in  the  latter  end  of  the 
same  year,  the  town  and  castle  surrendered  to  Sir  Charles 
Coote.     On  the  12th  August,   1689,  Duke  Schombcrg 
arrived  in  the  bay   with  ninety    vessels,   having   about 
10,000  troops  on  board,  and   disembarked  the  next  day 
at  Grooms  Port  near  Bangor.     On  marching  to  Belfast, 
the  enemy  retired  to  Can  ickfcrgus,  where  several  regi- 
ments were  instantly  detached  with  cannon.     The  place 
was  summoned  in  form  ;  but  not  agreeing  in  the  terms, 
batteries  were  raised.    On  the  22d,  trenches  were  open- 
ed, and  the  siege  carried  on  in  form  till  the  26th,  when 
several  breaches  being  made,  and  all  things  ready  lor  an 
assault,    the    garrison  surrendered,    obtaining   leave   to 
march  to  Newry,  where  the  Duke  of  Berwick,  natural 
son  of  James  II.,  commanded.  On  the  14th  of  June  1690, 
King  William  landed  here,  attended  by  Prince  George 
of  Denmark,  the  Duke  of  Ormond,  and  many  other  no- 
blemen of  distinction.    Oti  the  21st  February  1760,  Com- 
modore Tliurat  arrived  in  the  bay  with  the   following 
ships,  Belleisle  44  guns,  Le  Bland  32,  and  Terpsichore 
26;  being  part  of  a  large  fleet  intended  for  the  invasion 
of  Ireland  by  the  French.     Thurat  proceeded  to  land  his 
men,  which  amounted  to  about  1000,  at  Kilraat,  and  in- 
stantly marched  to  attack  the  town  of  Carrickfergus,  the 
garrison  of  which  consisted  of  about  180  men  of  the  62d 
regiment,  commanded  by  Colonel  Jennings.    Tlie  garri- 
son made  a  vigorous  resistance  from  the  town  wall  and 
gardens,  and  afterwards  retreated  into  the  castle.     The 
French  then  formed  into  three  grand  divisions,  and  at- 
tempted to  force  the  castle  gate,  but  were  beat  back  with 
considerable  loss.     The  garrison  having  now  expended 
all  their  ammunition.  Colonel  Jennings  was  reluctantly 
obliged  to  surrender,  and  obtained  honourable  terms. 
During  the  heat  of  the  engagement,  "  a  French  soldier 
observing  a  child  who  had  run  playfully  into  one  of  the 
streets  amid  the  fire  of  the  contending  parties,  grounded 
his  musket,  carried  the  infant  to  a  place  of  safety,  and, 
returning  to  his  comrades,  resumed  the  combat."    Such 
a  humane  action  deserves  to  be  recorded,  whilst  we  re- 
gret that  the  name  of  the  generous  individual  is  unknown. 
The  enemy's  loss  is  supposed  to  have  been  about  40 
killed,  among  whom   were  three  ofTiccrs,  and   between 
forty  and   fifty  wounded,  amongst  whom  was  General 
Colbert,  the  commander  in  chief       The   garrison  had 
only  two   killed  and  three  wounded.     Thurat  was  desi- 
rous of  iaiiding  at  White-house,  and  surprising  Belfast; 
but  to  this  phm  the  general  objected,  fearing  to  be   ha- 
rassed by  leaving  a  garrison  in  his  rear.     The  French 
evacuated  the  town  in  great  confusion  on  the  26th  of  the 
same  month,  and  were  captured  on  the  28th  by  Commo- 
dore Elliot  off  the  Isle  of  Matin.     Carrickferjrus    is  si- 
tuated about  9  miles  North  East  of  Belfast,  and  89  from 
Dublin.     West  Long.  5"  48',  North  Lat.  j-i=  36'.      (o) 
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CAERIEK. 


CARRIER,  a  species  of  pigeon,  which  has  received 
that  name  from  being- employed  in  conveying  letters  from 
one  place  to  another.  It  is  the  Coluniba  tabellaria  of 
Linnaeus,  and  is  thus  characterised,  "  cere  broad,  carun- 
culate,  whitish,  eyelids  naked."  But  this  description  is 
too  indefinite  to  enable  ordinary  observers  to  recognise 
the  species  ;  vi^e  may  therefore  remark,  that  the  carrier 
is  of  a  larger  size  than  the  greater  part  of  pigeons, 
being  1 5  inches  in  length  from  the  point  of  the  bill  to 
the  extremity  of  the  tail,  and  sometimes  vfeighing  20 
ounces.  Its  shape  is  more  symmetrical  from  the  length 
of  neck  and  closeness  of  the  feathers ;  and  the  breadth 
of  the  chest,  added  to  these  two,  arc  considered  not  only 
indications  of  the  use,  but  of  the  qualities  of  the  indivi- 
dual. The  colour  is  not  a  distinguishing  mark,  the  car- 
rier being  black  or  dun,  blue,  and  blue-pyebald,  the  two 
latter  of  which  arc  most  esteemed  by  pigeon  fanciers  from 
their  rarity.  The  cere  of  this  bird  is  very  large,  extend- 
ing over  half  the  upper  chap  of  the  bill  in  a  white,  tu- 
berous, furfuraceous  flesh,  called  the  wattle,  hanging 
down  on  both  sides  next  the  head,  and  terminating  in  a 
point  about  the  middle  of  the  bill.  On  the  appearance  of 
this  several  properties  are  supposed  to  depend,  which 
has  given  birth  to  cruel  operations  on  the  bird.  As  the 
wattle  of  a  good  carrier  should  be  broad  across  the  bill, 
and  I'ise  high  at  the  head,  a  method  has  been  contrived 
to  impose  on  the  less  skilful,  by  artificially  elevating  the 
hind  part  with  cork  fixed  in  by  wire,  in  such  a  manner 
as  scarcely  to  be  perceptible.  The  eyes  are  surrounded 
by  the  same  furfuraceous  substance,  extending  to  about 
the  diameter  of  a  shilling  ;  and  the  wider  it  is,  the  more 
the  carrier  is  valued.  But  the  best  birds  are  said  to  have 
tliree  peculiarities  in  the  appearance  of  the  bill,  three  in 
the  wattle,  three  in  the  head,  and  as  many  in  the  eye  : 
though  some  concentrate  them  in  one  each,  to  which  are 
added  the  length  and  slenderness  of  the  neck,  and  the 
length  of  the  body.  We  are  unacquainted  with  the  coun- 
try of  which  the  carrier  is  indigenous  ;  but  it  is  said  to 
have  been  imported  into  Britain,  where  it  is  now  com- 
pletely naturalized,  from  Bussorah. 

Though  the  superstitious  partiality  with  which  pigeons 
in  general  have  been  viewed,  may  perhaps  be  traced  to 
passages  in  Scripture,  the  qualities  of  the  carrier  were 
prized  before  the  Christian  religion  was  known,  and  in 
covmtries  where  it  was  never  recognised.  It  is  the  pecu- 
liar property  of  this  bird  to  find  its  way  through  the  air 
from  incredible  distances,  over  which  it  has  been  con- 
veyed hoodwinked,  or  in  a  covered  basket,  back  to  its 
usual  abode,  whicli  has  taught  mankhid  a  mode  of  trans- 
mitting intelligence  by  its  aid.  The  Greek  and  Arabic 
pods,  in  their  figurative  language,  alike  represent  the 
interchange  of  amatory  billets  by  pigeons ;  and  Martial 
describes  one  as  an  ominous  messenger  of  welcome  ti- 
dings. 

Aera  per  taciturn  delapsa  scdentis  in  ipsos 
Fluxit  Aretullae  blaiida  coluitiba  sinus. 

Iljcc  a  Sardots,  tibi  forsitan  exnlis  oris 
Fratre  rcveisuro,  nuncia  vcnit  avis. 

Lib.  viii.  Eleo.  32. 

But  wc  are  distinctly  told  by  ^lian,  that  Taurosthencs, 
a  victor  in  the  Olympic  games,  communicated  his  suc- 
cess to  his  father  by  means  of  a  pigeon,  to  which  a  pur- 
ple ligan.'nt  was  affixed.  Pliny  also  narrates,  that  a 
correspondence  was  carried  on  by  means  of  pigeons,  at 
the  siege  of  Modcna.     Quin  et  internuncia  in  magnia 


rebus  fuere  efiistolas  annexas  earum  fiedihus  obndione'.. 
Mutinensi  in  castra  Consulum  Decimo  Bruto  imttentr. 
"  Of  what  avail,"  he  adds,  "were  centinels,  circumval- 
lations,  or  nets  obstructing  the  river,  when  intelligence 
could  be  conveyed  by  aerial  messengers."  More  recent 
instances  are  given  of  the  utility  of  pigeons,  in  commu- 
nicating iiiformation  to  the  besiegers  or  besieged  durinr 
times  of  warfare.  It  is  said,  that  while  an  army  was  be- 
sieging Tyre,  in  the  Crusades,  intelligence  from  a  dis- 
tant quarter  was  suspected,  from  a  pigeon  being  fre- 
quently observed  hovering  over  the  city.  By  some 
means  the  besiegers  obtained  possession  of  the  bird,  re- 
moved a  billet  attached  to  it  containing  useful  mforma- 
tion,  and  replaced  it  with  deceitful  intelligence.  The 
pigeon  was  again  liberated;  and  havhig  conveyed  the 
false  information,  the  besiegers  were  enabled  to  render 
themselves  masters  of  the  place.  In  other  cases  corre- 
spondence has  been  intercepted,  where  the  bird,  terrified 
by  the  sight  of  a  hawk,  has  sought  the  earth,  and  thus 
fallen  into  the  hands  which  it  was  most  important  to 
avoid. 

In  more  modern  times,  the  carrier  has  been  employed 
to  convey  intelligence,  which  required  immediate  com- 
munication to  the  Turkish  government,  which  practice 
subsisted  in  the  time  of  Sir  John  Mandeville,  who  tra- 
velled in  the  14th  century,  and  is  alluded  to  by  Baumgar- 
ten,  who  was  at  Alexandria  in  1507.  At  a  later  period, 
there  was  a  regular  chain  of  posts,  kept  up  by  high  tow- 
ers, between  30  and  40  miles  asunder,  provided  with 
pigeons,  and  sentinels  stood  there,  constantly  on  the 
watch,  to  secure  the  intelligence  commiunicated  to  each, 
and  transmit  it  along.  The  notice  was  inscribed  on  a 
thin  slip  of  paper,  enclosed  in  a  gold  box  of  small  dimen- 
sions, and  as  thin  as  the  paper  itself,  suspended  to  the 
neck  of  the  bird  :  the  hour  of  arrival  and  departure  were 
marked  at  each  successive  tower,  and,  for  greater  secu- 
rity, a  duplicate  was  always  dispatched  two  hours  after 
the  first. 

It  was  not  uncommon,  in  the  course  of  the  1 8th  century, 
for  the  English  merchants  at  Aleppo  to  obtain  intelli- 
gence of  the  arrival  of  their  vessels  at  Scanderoon  by  the: 
same  means.  Whatever  could  be  comprised  in  few  words, 
was  written  on  a  slip  of  paper,  and  fastened  to  the  pigeon, 
which  immediately  took  flight.  It  was  usual  to  send  down 
the  pigeons  from  Aleppo,  that  they  might  always  be 
ready  at  the  port,  and  no  delay  ensue.  Maillet,  the  French 
consul  in  Egypt,  relates,  that  a  merchant  of  Aleppo,  hav- 
ing accidentally  killed  one  of  these  feathered  inessengers, 
was  the  first  to  karn  that  a  scarcity  of  galls  prevailed  in 
England,  and  profiting  by  the  intelligence,  he  made  a 
speedy  transaction,  by  which  he  gained  10,000  crowns. 
This  jiracticc  of  employing  pigeons,  in  Syria,  has  been 
discontinued. 

We  are  not  aware  that  the  carrier  pigeon,  and  its  kin- 
dred species,  have  been  used  in  Britain  for  the  regular 
conveyance  of  written  intelligence.  But  some  years  ago 
there  were  instances,  and  perhaps  not  uncommon,  of  a 
pigeoti  being  let  fly  at  the  mon\ent  of  an  execution  at 
Tyburn,  whereby  the  relatives  of  the  unfortunate  crimi- 
nal might  be  warned  of  his  fate.  In  the  latest  times,  they 
have  chiefly  been  converted  to  use,  in  announcing  the 
issue  of  wagers  between  places  far  asunder;  and  consi- 
dering the  rapidity  of  their  flight,  certainly  they  are  not 
unsuitable  messengers.  Nevertheless  the  carrier  pigeon 
is  not  the  only  bird  which  the  ingenuity  of  mankind  has 
entrusted  with  being  the  be;;rer  of  information.  The 
swallow  has  been  thus  employed,  though  not  in  a  sys- 
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icmatic  mannci';  and  the  ancients  lelulc  tliat  one  of  llic 
kiiiKS  oi  l^gypt  '>ad  a  I  I'ow  so  well  trained,  and  wliii  li 
had  been  su  uHefui  to  him,  that  after  its  death  he  prc- 
aeivtd  it  in  a  tomb. 

The  carrier  is  naturally  endowed  with  the  faculty  of 
returning  to  its  usual  place  of  habitation;  but  certain 
prcc.aiuions  have  been  observed  to  render  its  mission 
more  secure.  It  is  only  used  durint^  the  time  of  incuba- 
tion, or  while  it  li;is  unlkdiijcd  younj^:  besides,  a  kind  of 
training;  is  adopted,  whereby  lesser  distances  ai'e  passed 
over  in  its  return,  before  the  full  flii^hl  is  required.  The 
Turks  take  a  pi(j<on,  on  gaininj^  its  vdtimate  strenj^th, 
aiKJ  first  carryinj^  it  half  a  mile  in  a  i)asket,  allow  it  to 
fly  :  it  is  next  carried  a  whole  mile,  and  so  on,  increas- 
im^  the  distance  to  twenty  or  thirty  miles.  The  same 
was  done  between  Aleppo  and  Scanderoon,  and,  at  last, 
when  jud>;cd  to  be  suffiiiently  trained,  those  which  had 
younjj  were  sent  down  to  the  port.  When  the  pigeon 
was  allowed  to  escape,  its  feet  were  bathed  in  vinegar, 
with  the  design  of  keeping  them  cool,  and  to  restrain 
the  bird  from  alighting  in  quest  of  water,  by  which  the 
billet  which  was  fastened  under  its  wing  might  be  in- 
jured, or  the  journey  prolonged.  But  it  was  necessary 
that  there  should  be  no  great  interval  after  removal  from 
its  young,  and  if  a  fortnight  elapsed,  the  return  of  the 
pigeon  could  not  be  iclied  upon. 

Imniedi.Ucly  on  escaping,  the  carrier  towers  to  an  im- 
mense height,  and  then  commences  its  progress  with  in- 
conceivable lapidity.  Though  it  be  difficult  to  ascertain 
the  velocity  witi)  which  a  bird  cleaves  the  air,  it  has 
justly  been  assimilated  to  the  flight  of  an  arrow  from  the 
bow,  and  some  have  ventured  to  hazard  conjectures  on 
the  subject.  Mr  Cartwright,  wiio  lived  so  long  in  a  de- 
solate region,  computed  the  rate  at  which  certain  wild 
ducks  flew,  to  be  90  miles  an  hour:  the  celebrated  Spal- 
lanzani  found  by  experiment,  that  a  swallow  fiew  from 
Bologna  to  Modena,  which  arc  20  miles  distant,  in  13 
minutes ;  and  he  atlirms  that  the  common  swift  can  fly 
60  miles  in  a  quarter  of  an  ho<n-.  We  do  not  know  that 
the  carrier  is  endowed  w^ith  such  incredible  speed;  but 
Dumiri,  an  Arabian  author,  maintains,  that  it  can  tra- 
verse a  space  equal  to  about  450  miles  in  a  day.  Maillet 
says  that,  when  fairly  in  flight,  it  docs  not  occupy  above 
half  an  hour  in  ten  leagues;  and  D'Arvieux,  in  calcula- 
ting the  distance  between  Scandcroon  and  Aleppo  at  40 
leagues,  observes,  that  pigeons  pass  from  the  one  to  the 
other  in  Uiree  or  four  hours.  However,  when  employed 
by  the  English  factory  of  the  latter  place,  they  have  been 
known  to  perform  that  fliglit  in  two  hoin-s  and  a  half. 
A  well  authenticated  experiment  is  described,  where  a 
pigeon  being  let  fly  from  St  Edmund's  Bury  in  England, 
reached  Loi  don  in  the  same  time,  the  distance  being  72 
miles.  Most  probably  the  rate  of  flight  is  not  less  than 
30  miles  an  hour,  and  perhaps  consiilerably  more.  See 
Bochart  Nierozoicon,  tom  iii.  col.  15,  16.  Leydcn,  1692. 
Lilian  Varia  /lisloria,  lib.  ix.  cap.  2.  Plinii  Hisloria  .Vh- 
turalis,  lib.  x.  §  34.  Maillet  Descrifition  de  PKgy/Uc  fiar 
Mascrifs,  part  ii.  p.  140  in  4to.  Pennant's  British  Zo- 
oloi^y,  vol.  ii.  Treatise  on  Domestic  Pigeons,  p.  75. 
Riissel's  Xattiral  History  of  Alejitio.,  vol.  ii.  p.  203,  429. 

CARRON  Works,  the  name  of  an  iron  foundry  in 
Scotland,  on  the  most  extensive-  scale,  situated  by  the 
side  of  the  river  Carron,  about  three  miles  above  its 
junction  with  the  river  Forth,  and  ub.  ut  two  miles  north 
from  the  town  of  Falkirk,  in  the  county  of  Stirling  and 
parish  of  Larlicrt. 

Vol.  V.     Paut  II. 


These  works  were  projected  by  the  late  celebrated 
and  enterprising  Dr  John  Roebuck,  who,  after  visiting 
many  situations  in  Scotland  for  the  purpose  of  creeling 
an  iion  woik  ami  foundry,  at  last  fixed  upon  the  present 
site.  They  were  established  by  a  comjiany,  with  Ui 
Roebuck  at  their  head  as  the  acting  partner,  in  the  year 
1760. 

The  company  arc  chartered,  having  an  original  capi- 
tal of  150,000/.  divided  into  six  hundred  shares  of  iiiO/. 
each,  which  are  now  in  comparatively  few  hands.  Tliese 
shares  sell  at  present  at  ati  advance  of  thirty  per  cent., 
and  the  company  divide  upon  the  purchase  sum  about 
seven  per  cent,  eacli  year,  payable  half  yearly.  Besides 
the  above  increased  capital,  there  is  a  vei"y  great  undi- 
vided and  accunmlating  capital,  consisting  of  landed, 
mineral,  and  heritable  property,  with  an  immense  stock 
of  all  materials  retiuisite  for  carrying  on  a  concern  so 
very  extensive  ;  for  as  a  foundry,  it  is  indeed  the  most 
extensive  in  the  world,  though,  as  to  making  of  pig  iron, 
it  is  on  a  small  scale  in  comparison  with  several  iron  works 
in  Great  Britain. 

One  primary  object  in  placing  these  works  where  they 
are,  appears  to  have  been  that  of  having  the  full  com- 
mand of  the  river  Carron,  for  driving  the  heavy  ma- 
chinery, requisite  for  an  iron  work,  together  with  the 
facility  of  water  carriage  for  the  raw  materials  and  ma- 
nufactured articles. 

As  the  river  Carron  flows  but  a  short  way  through  a 
champaign  country,  and  as  its  source  is  not  very  distant, 
it  is  on  that  account  suddenly  swelled  with  heavy  rains, 
and  as  suddenly  reduced  by  a  short  continuance  of 
drought.  This  circumstance  rendered  it  absolutely  ne- 
cessary to  collect  the  river  Carron  into  a  large  reservoir 
immediately  adjoining  the  works,  though  even  this  was 
found,  frojn  the  intermitting  of  the  river,  quite  insuffi- 
cient for  the  purposes  of  the  work.  To  correct  this  de- 
fect, a  very  powerful  steam  engine,  upon  the  common 
construction,  is  employed  to  raise  the  water  after  having 
passed  over  the  wiieels,  and  is  discharged  into  the  re- 
servoir again.  This  machine  raises  the  water  about  36 
feet  high,  by  means  of  four  ver)-  large  pumps,  and  is  ca- 
pable of  lifting  40  tons  of  water  each  minute,  which  flows 
from  it  like  a  river,  to  be  again  used  at  the  water  wheels, 
l-'rom  the  great  extension  of  the  works,  even  this  vast 
auxiliary  power  was  found  insufficient,  and  of  late 
a  very  powerful  steam  engine  for  blowing,  made  by 
Messrs  Watt  and  Bolton,  has  been  erected,  capable  of 
blowing  tliree  blast  furnaces.  It  has  two  regulating  cy- 
linders, which  support,  by  the  compressed  air,  floalinij 
pistons  of  no  less  than  15  tons  weight  each,  which  pro- 
duce a  rcgiilar  uninterrupted  blast. 

The  machinery  driven  by  water  is  chiefly  employed 
for  blowing  into  the  blast  furnaces  and  cupolas,  for  die 
boring  mills,  forge  hammers,  plating  mills,  and  polishing 
mills,  also  for  grinding  fireclay,  and  chaixoal. 

There  are  five  blast  furnaces,  which  produce  nearly 
200  tons  of  pig  iron  each  week,  in  which  coak,  viz.  mi- 
neral charcoal,  only  is  used.  Of  air  furnaces  and  cupo- 
las there  are  above  20  capable  of  melting,  for  foundry 
purposes,  double  that  quu'.ility  of  metal.  Here  all  kinds 
of  ordnance  are  cast,  sucn  as  mortars,  cannons,  and  car- 
ronades,  of  every  caliber,  not  only  for  the  British  govern- 
ment, but  for  all  the  European  powci-s.  They  art  ail 
cast  solid  in  a  pcrpendii  ular  direction,  and  are  after- 
wards bored  to  tlie  recjuisite  caliber,  with  machiner)- 
moved  by  water.  From  ic^ng  habit,  and  the  constant  at- 
tention paid  to  this  department,  the  pieces  of  ordnance 
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made  here  are  of  the  best  kind,  and  of  the  proper  tex- 
ture of  metal,  being  greatly  consolidated  by  a  heavy  pres- 
sure of  liquid  metal  poured  in  a  perpendicular  direction. 
In  former  times  all  the  ordnance  made  here  were  tried 
■with  the  full  powder  proof  before  beuig  sent  from  the 
■works,  but  they  are  now  only  proved  by  water  forced 
into  the  chamber  by  a  very  powerful  compressing  en- 
gine, a  method  of  proof  which  is  reckoned  much  better 
than  the  former.  The  carronade  gun,  so  well  kno^vn 
in  the  navy,  invented  in  Ireland  by  General  Melville,  was 
perfected  at  Carron,  (fron\  which  it  derives  its  name,) 
by  the  joint  aid  of  several  scientific  gentlemen.  Mr 
Gascoigne,  (afterwards  Sir  Charles  Gascoigne,)  the 
then  manager,  had  an  active  hand  in  this  improvement. 

Immense  quantities  of  shot  and  shells  are  also  made 
here,  besides  every  article  in  the  foundry  line,  such 
as  engine  cylinders  and  materials,  pipes,  boilers,  ovens, 
vats,  pots,  grates,  machinery  of  all  kinds,  and  in  short 
articles  of  every  description  so  universally  known  by 
the  name  of  Carron  goods.  From  the  minute  atten- 
tion paid  to  the  manufactory  of  all  articles  made  here, 
they  are  in  general  so  well  executed,  that  the  name  Car- 
ron, upon  cast  iron  goods,  gives  them  a  kind  of  sterling 
stamp. 

Smith  work,  particularly  all  the  varieties  of  the  heavy 
kind,  is  also  executed  here  on  a  great  scale,  and  in  the 
best  manner. 

All  the  various  machinery  employed  at  Carron,  is 
plain,  substantial,  and  ■\vell  finished,  without  the  least 
aim  at  finery  ;  a  principle  of  the  first  importance,  and 
■worthy  of  imitation  in  all  such  concerns. 

From  the  great  extent  of  this  foundry,  the  fire  blast 
furnaces  cannot  supply  the  consumpt  of  pig  iron,  so  that 
it  is  estimated  that  the  company  buy  annually  a  quantity 
of  iron  equal  to  the  produce  of  other  five  furnaces;  the 
consequence  of  which  is,  that  they  are  constantly  in  the 
market  for  iron,  both  in  Scotland  and  Wales.  Only  a 
small  quantity  of  malleable  iron  is  made  for  their  own 
particular  uses. 

Upwards  of  2000  people  are  employed  at  the  works 
in  the  various  departments,  so  that  it  may  be  estimated 
that  at  least  6000  souls  depend  upon  the  Carron  com- 
pany immediately  for  subsistence. 

With  respect  to  the  raw  materials  used  at  the  works, 
the  coals  are  supplied  by  two  large  collieries  adjoin- 
ing the  works,  which  are  brought  direct  from  the  pit 
mouth  to  the  furnaces,  by  means  of  improved  cast-iron 
rail-ways.  The  main  seam  of  coal  is  about  four  feet 
thick,  partly  of  slate,  and  partly  of  cubical  coal,  being 
the  only  coal  in  these  collieries  hitherto  wrought  for 
making  iron.  A  plan  has  been  here  adopted  of  work- 
ing by  means  of  sliding  rods  and  pumps,  under  dip  of 
the  engine  levels,  to  a  greater  extent  than  has  been  prac- 
tised in  any  part  of  Scotland;  a  mode  to  which  the  com- 
pany have  paid  great  attention,  and  upon  which  they 
have  very  much  improved.  Tiie  sliding  lods  are  moved 
by  the  engine  above  ground,  and  by  this  mode  collieries 
have  been  revived  by  the  same  engine  pit  and  machine- 
ry, which  were  considered  as  cxiiausted  in  the  common 
mode  of  working.  The  consumpt  of  coals  is  no  less  than 
200  tons  each  day ;  from  which  we  may  easily  conceive 
not  only  the  magnitude  of  the  works,  but  also  the  great 
annual  excavation  of  the  coal  fields  by  such  an  expendi- 
ture of  fuel. 

It  is  somewhat  remarkable  that  none  of  the  iron  stone, 
used  at  the  furnaces,  is  found  in  the  innnediatc  neigh- 
bourhood ;  the  chief  supply  of  it  is  brought  fiom  the 


westward  down  the  great  canal,  which  passes  withiii  a 
mile  of  the  works,  and  from  the  coast  of  Fife  :  all  of  it 
is  of  the  common  argillaceous  iron  stone,  yielding  front 
25  to  30  per  cent,  of  iron  :  only  a  small  quantity  of  the 
Cumberland  rich  iron  ore  is  used  in  the  furnaces  occa- 
sionally, for  givhig  the  metal  a  peculiar  texture.  The 
lime-stone,  used  as  a  flux  in  the  furnaces,  is  also 
brought  from  the  coast  of  Fife.  All  the  fire-bricks 
used  for  lining  the  furnaces  are  made  at  the  works,  from 
a  clay  which  is  found  immediately  under  a  thin  coal  in 
one  of  their  collieries,  and  which  resists  well  the  action 
of  fire. 

As  the  quantity  of  ordnance  stores,  and  the  various  ar- 
ticles made  at  this  work,  are  immense,  the  company  keep 
from  15  to  20  vessels  in  their  employment,  for  carry- 
ing their  manufactures  to  London,  Liverpool,  and  other 
ports,  and  for  bringing  iron-stone  and  lime-stone  to  the 
works,  the  greater  part  of  which  vessels  are  their  own 
property. 

Till  within  these  two  years  all  the  cartage  for  the 
works  was  done  by  single  horse  carts ;  but  the  improved 
rail-ways  have  superseded  that  mode.  It  is  remarkable, 
that  all  the  carts  employed  at  this  extensive  iron  work 
had  wooden  axles,  which  the  carters  preferred :  the  rea- 
son assigned  for  this  was,  that  in  the  deep  cut  roads,  the 
concussions  were  not  so  severe  upon  the  horse  as  if  they 
had  been  of  iron. 

This  great  work  is  under  the  direction  of  one  manager, 
and  the  whole  is  conducted  with  the  greatest  order,  at- 
tention, and  economy,  and  no  where  in  Scotland  are  the 
wages  of  workmen  more  moderate.  Here  societies 
are  formed  by  the  workmen,  and  patronized  by  the 
company,  for  the  relief  of  those  in  distress,  or  who  are 
superannuated — a  system  highly  beneficial  in  all  large 
works. 

In  a  commercial  view,  these  works  are  well  situated, 
having  an  easy  access  by  water  to  the  river  Forth  on  one 
hand,  and  to  the  river  Clyde  on  the  other.  A  canal  is 
carried  from  the  river  Carron  (below  the  works)  within 
the  area  of  the  buildings,  where  the  manufactures  are  ^ 
easily  put  on  board  small  craft,  and  carried  down  to  the  • 
Carron  wharf,  and  shipped  in  large  vessels. 

From  the  extensive  scale  upon  which  the  works  are 
carried  on,  the  circulation  of  money  is  great  and  re- 
gular ;  so  that  this  establishment  has  contributed  great- 
ly to  the  prosperity  of  the  surrounding  district,  and 
it  has  not  only  been  highly  beneficial  to  the  proper- 
ty in  its  vicinity,  but  also  to  the  country  and  nation  at 
large. 

On  approaching  Carron,  every  stranger  is  struck  with 
the  very  great  stock  of  coals,  iron-stone,  and  lime-stone, 
and  with  the  various  horrid  instruments  of  war,  scattered 
or  piled  up  in  every  direction,  while,  at  the  same  instant, 
the  car  is  assailed  by  various  discordant  sounds,  such  as 
the  impetuous  rushing  of  water,  the  creaking  of  boring 
mills,  the  varied  clanking  sound  of  ponderous  hammers, 
with  the  loud  and  constant  hissing  of  the  blast  furnaces, 
in  the  midst  of  which  the  eye  is  arrested  by  large  fields 
of  burning  coals,  producing  a  smoke  which  at  times 
almost  oljscurc  the  light  of  the  sun,  and  which  in  the 
night,  highly  illuminate-  the  atmosphere  to  the  distance 
of  many  miles;  while,  in  another  direction,  the  metal  is 
pouring  in  streams  of  liquid  fire,  tnrowing  off  starry  cor- 
ruscations  of  light.  Tliese  various  operations,  with  the 
numerous  workmen  going  about  in  busy  confusion,  pro- 
duce a  '■'■tout  ensemble"  quite  unparalleled  and  astonish- 
ing,   (r.  u.) 
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CARROTS.     Sec  Agriculturk,  Index. 

CARSTAKES,  Wii.i.iam,  an  eminent  Scotcii  clcrf!;y- 
luan  and  statesman,  was  born  on  the  1  llli  of  I'cliruaiy 
1649.  From  his  I'al her,  who  was  minister  of  Cathtail, 
in  the  neighbourhood  of  Glusjjow,  lie  received  the  Ijusl 
education  wliich  the  country  could  aflVjrd.  He  was  phiccd 
under  the  care  of  MrSinchiir,  a  Presbyterian  clerjjymaii 
at  Ormiston,  wl>o  kept  a  \av^c  and  genteel  acatleniy. 
There  he  ac(|uired  tliat  taste  for  literature  l)y  which  he 
Avas  afterwards  so  much  dislinguislied,  and  formed  those 
connections,  which  he  continued  to  niainlain,  with  some 
of  the  first  nu-n  in  tlic  kingdom.  From  this  academy  lie 
went  to  the  University  of  Edinbui-gh,  where  he  made 
great  progress  in  the  scliolastic  pliiiosophy  of  the  times, 
and  ultimately  applied,  with  a  professional  view,  and  with 
considerable  success,  to  the  study  of  theology.  But  his 
alleniion  soon  begaji  to  turn  from  divinity  to  politics. 
The  situation  of  tlic  country,  and  the  complaints  of  the 
people,  operating  upon  a  mind  naturally  generous  and 
ardent,  determined  him  to  co-operate  witii  those  who 
were  seeking  a  redress  of  grievances,  and  to  devote  his 
services  to  the  cause  of  civil  and  religious  freedom.  His 
father,  apprehensive  of  his  engaging  too  deeply  in  that 
opposition  to  the  court  measures  which  was  then  going 
on,  sent  him  to  the  University  of  Utreclit,  under  the 
pretence  of  aflbrding  him  the  best  opportunities  of  com- 
pleting his  studies.  But  this  measure  of  precaution  had 
an  eflect  the  very  contrary  of  what  it  was  intended  to 
produce.  Young  Carstares  got  a  letter  of  introduction 
from  his  father  to  a  physician  in  London,  who  happened 
to  be  one  of  those  who  kept  up  a  correspondence  with 
Holland;  and  who,  on  finding  that  he  was  well  acquaint- 
ed with  Scottish  affairs,  and  might  be  of  great  service 
to  the  Prince  of  Orange,  gave  him  a  letter  of  recommen- 
dation to  the  prince's  physician.  Through  this  medium 
he  was  soon  introduced  to  the  Pensionary  Fagel,  and 
next  to  AVilliam  himself,  from  whom  he  received  every 
mark  of  confidence  and  favour,  and  with  whom  he  now 
laid  the  foundation  of  that  friendship  which  sulisistcd  be- 
tween them  till  death.  After  residing  for  some  time  at 
Utrecht,  and  attending  no  less  to  political  business  thaii 
to  literary  pursuits,  he  returned  to  his  native  country, 
at  once  possessed  of  all  the  secrets  of  the  Dutch  court, 
and  confirmed  in  those  principles  of  liberty  which  he  had 
originally  embraced.  He  obtained  license  to  preach  the 
gospel  according  to  the  Presbyterian  form,  to  which, 
both  from  conviction  and  education,  he  was  strongly  at- 
tached. But  seeing  no  prospect  of  being  useful  as  a 
clergyman  in  Scotland,  he  resolved  to  go  back  to  Hol- 
land, where  he  was  sure  to  enjoy  those  privileges  which 
were  withheld  from  him  at  home.  As  he  intended  to  go 
by  London,  he  was  employed  by  Argyle,  and  the  other 
Scotch  patriots,  to  treat  with  the  English  ecclesiastics  ; 
and  accordingly  he  had  several  conferences  w^itli  them, 
;ind  engaged  in  negociations  with  the  malcontents  every 
where,  for  the  purpose  of  securing  an  union  of  counsel 
and  of  eflorts  in  the  common  cause.  He  engaged  in  the 
Rye-house  plot,  deeming  it  perfectly  justifiable  to  take 
up  arms  for  the  assertion  of  those  constitutional  rights 
which  had  been  violently  invaded,  and  which  remon- 
strances and  compliiints  had  failed  to  recover  ;  but  at  the 
same  time  expressing  the  utmost  abhorrence  of  the  pro- 
posal which  had  been  made  to  gain  that  object  more  ef- 
•ectually,  by  the  assassination  of  the  King  and  the  Duke 
of  York.  On  the  discovery  of  this  plot,  he  was  appre- 
'lended  and  thrown  into  prison,  where  he  remained  for 
•:lcvcn  weeks     At  length  he  petitioned  the  Court  of 


King's  Bench  fur  his  Habeas  Corpus;  but,  instead  of 
obtaining  it,  he  was,  contrary  to  his  own  desire,  and  to 
the  maxims  of  criminal  justice,  sent  down  to  take  hi» 
trial  in  Scotland.  As  soon  as  he  ariived  in  Edinburgh, 
lie  was  put  into  irons.  For  several  weeks  he  continued 
in  that  painful  situation,  urged  all  the  while  most  ear- 
nestly by  one  of  the  secretari'-s  of  stale  to  divulge  what 
he  knew,  and  encouraged  to  do  so  by  the  promise  of  a 
pardon.  Tliis  mclh<jd  not  succeeding,  he  was  subject- 
ed to  the  torture, — a  mode  of  extracting  evidence  wliicli 
still  existed  in  all  its  vigour;  but,  though  it  was  inflict- 
ed w  ith  great  severity  in  presence  of  the  piivy  council, 
he  bore  it  with  the  utmost  firmness,  an<l  iiersiHtcd  in 
inuintaining  an  unbroken  silence.  At  length,  a  milder 
and  more  insiciious  treatment  was  resorted  to,  which  had 
the  eflect  of  subduing,  in  some  measure,  the  stubborn- 
ness of  his  virtue.  On  condition  of  his  answering  cer- 
tain questions  that  were  put  to  him,  he  was  not  only  as- 
sured of  receiving  a  pardon  for  himself,  but  also  of  never 
being  produced  as  a  witness,  or  having  any  of  his  state- 
ments brought  forward  as  evidence,  in  the  trial  of  any 
other  person.  He  stijjulatcd,  besides,  that  these  engage- 
ments should  be  confirmed  by  a  regular  deed  of  court, 
and  distinctly  recorded  in  their  books.  This  agreement, 
however,  was  shamefully  violated  by  the  government, 
who  printed  what  they  called  Mr  Carstares's  confession, 
containing  a  very  imperfect  and  false  account  of  the 
transaction,  and  basely  employed  it  to  procure  the  con- 
viction and  condemnation  of  Mr  Baillie  of  Jerviswood, 
one  of  his  most  intimate  friends.  This  circumstance  af- 
fected him  deeply,  and  had  nearly  overwhelmed  his 
spirit.  During  his  confinement  in  the  castle,  where 
nobody  had  access  to  him  but  his  enemies,  and  where 
he  had  to  struggle  with  the  infirmities  of  a  shattered 
constitution,  as  well  as  with  the  peculiar  evils  of  his 
situation,  he  endeavoured  to  relieve  the  irksomeness 
of  his  captivity  by  the  frequent  perusal  of  Thuanus 
the  historian,  a  copy  of  whicli  he  had  fortunately  pro- 
cured, and  Avliich  he  carefully  read  over  no  less  than 
three  times. 

After  being  released  from  imprisonment,  he  was  per- 
mitted to  retire  to  Holland,  where  he  arrived  about  the 
beginning  of  the  year  1685,  and  was  soon  appointed 
chaplain  to  the  Prince  of  Orange,  and  minister  of  the 
English  Protestant  congregation  at  Leyden.  He  was 
now  more  than  ever  both  able  and  willing  to  serve  the 
Prince.  Accordingly,  he  was  much  with  him,  infonned 
him  accurately  of  the  state  of  affairs  in  Britain,  gave 
him  complete  insight  into  the  temper  and  character 
of  the  principal  men  by  whom  public  affairs  were  con- 
ducted in  that  countiy,  made  him  acquauited  with  the 
dispositions  and  views  of  such  of  the  British  mal-con- 
tcnts  as  resorted  to  Holland, "and  at  last  accompanied 
him,  in  the  capacity  of  domestic  chaplain,  in  his  ever 
memorable  expedition  to  England  in  1688.  At  the 
revolution  which  then  took  place,  he  was  always  con- 
sulted by  William,  and  gave  his  advice  with  so  much 
frankness,  and  at  the  same  time  with  so  much  wisdom, 
that  he  continued  to  possess  the  confidence  of  William, 
who,  though  he  appointed  him  his  chaplain  for  Scotland, 
and  annexed  to  that  office  the  whole  revenue  belonging 
to  the  Chapel  Royal,  yet  signified  to  him  that  he  required 
his  constant  attendance  upon  his  person,  assigned  him 
apartments  in  the  palace  when  in  England,  and,  when 
abroad,  allowed  him  500/.  every  campaign,  for  camp 
equipage.  Mr  Carstares  was  instrumental  in  procuring 
a  loyal  address  to  his  master  fix)m  tlic  Presbj-terian 
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clergy  of  Scotland,  which  was  very  acceptable  to  the 
Prince.  On  the  other  hand,  he  was  instrumental  in 
procuring  for  his  native  country  the  establishment  of  that 
form  of  church  government,  to  which  he  himself  and 
the  great  body  of  the  people  were  so  partial  ;  and  this 
object  was  not  attained  without  some  difficulty,  as  the 
King  was  anxious  that  the  same  ecclesiastical  regime 
should  prevail  in  both  parts  of  the  island.  But  he 
agreed  with  his  Majesty  in  disapproving  of  the  act  which 
was  passed  for  abolishing  the  right  of  patronage,  because 
he  feared  that  it  might  lead  to  dangerous  consequences, 
and  be  attended  with  an  abuse  of  that  power  which  it 
lodged  in  the  hands  of  the  people.  He  also  gave  an 
advice  to  William,  which  shewed  that  his  zeal  for  royal 
authority  was  beginning  to  encroach  upon  his  attach- 
ment to  public  liberty.  His  advice  was  this,  that  the 
King  should  be  extremely  cautious  in  giving  up  any 
branch  of  his  prerogative, — a  danger  to  which,  as  he 
alleged,  William  was  the  more  exposed,  because  he  had 
been  raised  to  the  throne  by  the  voice  of  the  people.  In 
1693,  an  act  was  passed  in  the  Scottish  parliament, 
obliging  all  persons  in  office  not  only  to  take  the  oath 
of  allegiance  to  the  King  and  Queen,  but  also  to  sub- 
scribe an  assurance,  declaring  that  William  was  king 
de  jure,  as  well  as  de  facto.  The  Presbyterian  clergy 
refused  to  sign  the  declaration,  and  applied  to  the  privy 
council  for  redress  ;  but  they  thought  pioper  to  with- 
hold the  indulgence,  and,  under  sanction  of  the  King's 
autliority,  which  they  procured  when  Mr  Carstares  hap- 
pened to  be  absent  from  court,  cither  to  require  every 
representative  to  tlie  General  Assembly  to  obtemper  the 
act,  or,  in  case  of  disobedience,  to  dissolve  the  assembly 
in  his  Majesty's  name.  The  clergy  sent  up  a  memorial 
on  the  subject  to  Mr  Carstares,  who  immediately  waited 
on  the  King,  though  at  a  late  hour, — awaked  him  out  of 
his  sleep,— represented  to  him  the  unjust  nature  and 
dangerous  tendency  of  that  measure  which  his  govern- 
ment in  Scotlarjd  had  adopted, — and  prevailed  upon  him 
.to  countermand  the  order  that  had  been  given,  and  to 
dispense  with  the  oath  to  which  the  ministers  objected. 
This  act  of  William's  administration  had  the  effect  of 
making  him  veiy  popular  in  Scotland,  and  restored  Mr 
Carstares  to  the  good  opinion  of  his  countrymen,  who 
had,  on  several  accounts,  begun  to  suspect  the  sincerity 
or  the  ardour  of  his  attachment  to  their  cause. 

Mr  Carstares  continued  to  have  the  chief  direction  of 
Scottish  affairs ;  and  he  conducted  himself  with  such 
ability,  prudence,  and  uprightness,  that  William's  con- 
fidence in  li^m  increased  with  the  duration  of  his  services, 
notwithstanding  the  many  attempts  that  were  made  by 
his  political  enemies  to  lower  or  supplant  him  in  that 
monarch's  estimation.  He  had  a  difficult  part  to  act; 
but  the  difficulties  of  his  situation  were  not  too  much 
for  his  wisdom  and  vigour  to  surmount.  He  equally 
checked  tlie  hostility  of  his  foes,  and  secured  the  affec- 
tion of  his  friends  ;  and  was  so  impartial  and  disui- 
terested,  that  though  he  could  only  gratify  the  views  of 
some,  he  commanded  the  respect  of  all.  At  the  death 
of  William,  which  could  not  fail  to  afflict  him  most 
sensibly,  he  was  just  as  poor  as  when  he  first  entered 
into  that  prince's  service, — a  circumstance  highly  credi- 
table to  him,  since  he  had  such  fair  and  excellent  oppor- 
tunities of  securing  for  himself  an  independent  fortune. 

In  the  succeeding  reign,  Mr  Carstarcs's  connection 
with  public  business  was  but  limited,  tliough  he  was 
of  too  much  consequence  to  be  entirely  overlooked. 
Queen  Anne,  unsolicited,  appointed  him  her  chaplain  for 


Scotland.  He  was  also  made  principal  and  primarius 
professor  in  divinity  of  the  university  of  Edinburgh  ;  and, 
in  the  same  year,  became  one  of  the  ministers  of  that 
city.  The  duties  of  his  pastoral  office  he  discharged 
with  equal  ability  and  success  ;  and  though  he  had  been 
long  out  of  the  habit  of  preaching,  his  discourses  were 
very  much  and  generally  admired.  His  close  attention 
to  politics  did  not  seem  to  have  injured  his  literary  at- 
tainments ;  for  we  are  told  that  his  first  oration  after  his 
introduction  into  the  university,  which  was  delivered  be- 
fore a  numerous  and  respectable  audience,  exhibited  so 
much  profound  erudition,  so  much  acquairitance  with 
classical  learning,  and  such  an  accurate  knowledge  of 
the  Latin  tongue,  that  his  hearers  were  delighted  :  and 
the  celebrated  Dr  Pitcairn  declared,  that  when  Mr  Cars- 
tares  began  his  address,  he  could  not  help  fancying  him- 
self in  tlie  forum  of  ancient  Rome.  As  Principal  of  the 
university,  he  was  very  attentive  to  its  interests  and 
prosperity.  The  salaries  of  the  professors  being  ex- 
tremely small,  he  procured  an  augmentation  to  them 
out  of  the  bishops'  rents,  in  consequence  of  an  applica- 
tion to  the  Queen  and  her  ministers,  with  whom  his 
influence  was  still  very  considerable.  The  same  boon 
was,  through  his  means,  extended  to  all  the  other  univer- 
sities of  Scotland ;  and,  to  shew  the  generous  spirit  by 
wnich  he  was  actuated  on  this  occasion,  he  refused  to 
appropriate  any  part  of  the  gift  which  had  been  obtained, 
to  the  increase  of  his  own  professional  emoluments. 

The  first  General  Assembly  which  met  after  Mr 
Carstares  became  a  minister  of  the  church,  chose  him 
for  their  moderator ;  and  this  honour  he  enjoyed  no  less 
than  four  several  times  in  the  course  of  eleven  years, — a 
fact  which  shews  clearly  the  acknowledged  superiority 
of  his  talents,  and  the  great  extent  of  his  influence.  This 
influence,  indeed,  enabled  him  to  preserve  his  interest 
with  the  court,  because  it  enabled  him  to  secure  the 
acquiescence  of  the  clergy  when  it  was  of  real  impor- 
tance to  possess  it,  and  when  it  could  not  otherwise  have 
been  obtained.  One  striking  instance  of  this  occurred 
in  the  case  of  the  union,  which  could  not  have  been 
accomplished  if  the  clergy  had  opposed  it,  and  against 
which  they  were  actually  disposed  and  prepared  to 
remonstrate.  Mr  Carstares  prevented  them  from  car- 
rying their  design  into  effect ;  and  for  this  eminent  service 
the  Queen  took  the  opportunity  of  his  being  in  London 
in  the  year  following,  to  thank  him  in  person,  and  at  the 
same  time  to  bestow  upon  him  one  of  those  few  silver 
medals  in  commemoration  of  the  union,  which  she  had 
ordered  to  be  struck  off  for  her  particular  friends. 

Though  the  union  took  away  from  tlie  church  of  Scot- 
land much  of  that  importance  which  it  had  hitherto  pos- 
sessed in  the  eye  of  administration,  and  tliough,  since  it 
was  no  longer  formidable  to  them,  they  no  longer  felt  any 
great  deference  for  its  claims,  yet  Mr  Carstares,  by  his 
personal  exertions,  contrived  to  uphold  its  respectability, 
and  to  preserve  to  it  some  portion  of  weight  in  the  govern- 
ment of  the  cotmtry.  His  views,  however,  were  much 
obstructed  by  the  violent  spirit  and  intemperate  conduct 
of  many  of  his  Presbyterian  brethren ;  and  he  had  the 
double  and  painful  task  of  first  exposing  himself  to  their 
censure  by  resisting  their  prejudices,  and  then  of  vindica- 
ting to  the  Queen  and  her  ministers  those  very  proceed- 
ings which  he  had  formally  condemned  before  they  were 
adopted.  When  the  bills  for  the  restoration  of  patronage, 
and  the  toleration  of  the  Episcopal  clergy  in  Scotland, 
were  brought  into  Parliament,  he  was  one  of  the  repre- 
sentatives sent  up  to  oppose  them.     The  opposition, 
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wliicli  he  seems  to  liavc  carried  on  with  sincerity,  was 
misucci'ssl'ul.  ft  was  forluiuiU',  lunvfvcr,  that  he  had 
({(iiic  to  London  on  this  occasion,  as  it  aflTordcd  him  an 
oppoiluiiity  of  prcvcntinjj  measures  which  went  directly 
to  the  material  injury,  if  not  the  complete  dcstruclioii, 
of  our  Presbyieiiun  churcii.  It  was  actually  proposed, 
by  some  members  of  administration,  to  discontinue  the 
annual  meetinj^s  of  Assembly,  or,  if  they  should  be  con- 
vened, to  prorogue  them  as  soon  as  they  were  consti- 
tuted :  and  it  was  even  in  contemplation  to  brinj»  a  bill 
into  I'arliament  for  the  purpose  of  taking  away  tlie  only 
l)ieiexl  of  holding  them  in  future.  Mr  Carstares  pre- 
vailed on  the  government  to  refrain  from  these  unjust 
and  oppressive  measures,  on  condition  of  his  undertak- 
ing to  use  all  his  endeavours  to  allay  those  ferments 
which  the  late  acts  of  the  legislature  had  excited.  In 
these  endeavours  he  succeeded  so  well,  that  the  Queen 
and  her  ministers  were  jjcrfectly  satisfied  ;  and  so  high 
did  he  sluiid  in  their  regard,  in  conseciiuMice  of  his  pru- 
dent managcnienl,  tliat  they  required  him  to  name  the 
person  who  should  be  appointed  conmiissioner,  and  to 
dictiite  those  instructions  wliich  he  should  think  seasona- 
ble in  the  existing  circumstances  of  the  country. 

Mr  Carstares  was  extremely  zealous  for  the  Protes- 
tant succession  in  the  House  of  Hanover ;  and  said  and 
(lid  every  thing  in  his  power  to  forward  that  object.  Of 
so  much  importance  were  his  services  deemed,  that 
George  I.,  two  years  before  his  arrival  in  Kngland, 
signiiied,  by  a  letter  from  his  secretary,  his  acknowledg- 
ments to  Mr  Carstares  for  the  part  he  had  acted,  and 
continued  him  his  cliaplaln  for  Scotland  ;  an  office,  how- 
ever, wliich  he  did  not  live  long  to  enjoy.  In  the  month 
of  August  1713,  he  was  seized  with  an  apoplectic  fit, 
wliieli  carried  him  off  about  the  end  of  December  fol- 
lowing, in  the  67lh  year  of  his  age.  His  body  was 
intened  in  the  (i  rev  friar's  church-yard,  Edinburgh, 
where  a  monument  was  afterwards  erected  to  liis  mc- 
m(jry,  with  a  suitable  insciiption  in  Latin.  By  the 
university,  the  ciiurch,  and  the  country  at  large,  his 
death  was  sincerely  lamented.  They  had  good'reason  ; 
lor  he  liad  been  to  all  of  them  a  useful  servant,  and  a 
distinguished  ornament.  King  William  declared,  in 
presence  of  several  of  his  courtiers,  <'  that  he  had  known 
Mr  Carstares  long  ;  that  he  knew  him  well  ;  and  knew 
him  to  be  an  honest  man."  See  M'Cormick's  Life  of 
CarslariSy prefixed  to  Carstares'  State  Pa/iers.     (t) 

CART.     See  Aghicvltuue,  chap.  vi.  sect.  iv. 

CARTES.     See  Dkscartes. 

C.VRTESL\N  Tempeuaments  of  the  Musical 
Scale.  That  the  versatile  genius  of  M.  Descartes 
early  led  him  to  the  consideration  of  the  nmsical  scale, 
is  well  known  ;  but  that  his  speculations  on  this  subject 
proved  not  less  abortive  and  inapplicable  to  the  art,  than 
his  vortices  and  other  parts  of  his  philosophy  were  to 
the  pher.omena  of  Nature,  has  not,  we  believe,  been  any 
where  shewn. 

According  to  the  "Animadversions"  of  Lord  Bro- 
vineker  "  on  the  Musical  Compendium"  of  Descartes,  it 
appears,  that  two  different  systems  of  musical  intervals, 
but  constructed  on  similar  principles,  were  recoimuend- 
ed  by  that  author  to  the  adoption  of  musicians,  viz.  one 
wherein  a  ratio,  whose  common  logarithm  is  .975413:2, 
(a  semitone,  the  smaller  of  Descartes,  or  interval  ^ 
49.977185;  +/+  5m.)  is  10  times  added  to  itself,  leaving 
a  difference,  or  wolf,  flat,  or  in  defect,  on  the  twelfth  or 
resulting  semitone,  of  about  \l^  of  a  major  comma,  or 
more   exactly   of— 12.3186S;  the  other,   whereiii   the 


log.  .9744«13  (oi  the  larger  semitone  of  Descartes,— 
5l.878642-f/-f  5m)  is  11  tiincs  repeated,  leaving  a 
semitonic  wolf  about  -j'jpj  of  a  major  comma,  or  !.  m 
exactly  +  I0.5985X,  sharper  than  the  other  semitoui  ,  wi 
this  system. 

These  systems  have  been  supposed  by  some  persons 
to  approach  very  nearly  to  the  equal  temperament,  or 
isotonic  system,  which  is,  however,  far  from  being  the 
case  ;  and  they  appear  so  very  inapplicable  to  practice, 
that  we  shall  dispense  with  calculating  the  beats  of  the 
12  several  fifths  in  each  of  these  systems,  according  to 
our  usual  practice,  and  rather  devote  the  room  they 
would  occupy,  in  explaining  some  of  the  most  material 
properties  of  all  systems  constructed  on  similar  principles 
to  the  alcove,  viz.  wherein  eleven  semitones  are  ei/tial :  In 
which  case,  the  most  favourable  situation  for  the  result- 
ing semitone  or  wolf  seems  to  be  between  Gjf  and  A; 
and  yet  here  it  will  be  found,  that  only  the  five  keys  C, 
B^,  A,  B,  and  Cj^f,  can  have  their  Vths,  Illrds,  and  Sids, 
unaffected  by  this  semitonic  wolf;  that  D,  Ejj,  and  E, 
arc  the  only  remaining  keys  that  can  have  their  Illrds 
and  3rds  so  unaffected ;  and  that  F,  with  a  3rd  unaffected, 
is  the  only  remaining  key  that  can  have  cither  of  its 
concords  uncontaminatcd  by  the  semitonic  wolf  of 
such  a  system.  And  it  must  not  be  imagined,  thi-t 
the  above  are  the  anomalous  keys  ;  and  that  those  wiiich 
include  the  resviltitig  semitone,  may  be  made,  by  a  pro- 
per apportiomnent  of  the  wolf,  more  harmonious  than  the 
above  keys  that  exclude  it,  since  it  will  be  found  on  trial 
that  G,  FJf,  and  Gi^,  are  the  only  three  keys  that  can 
have  the  advantage  of  a  semitonic  wolf  so  contrived,  in 
their  Vths,  Illrds,  and  3rds,  in  each  case  ;  and  that  F  is 
the  only  remaining  key  where  the  Vth  and  liird  can  be 
taken  to  include  the  semitonic  wolf,  situated  as  above. 
And  thus  it  appears,  that  in  these  Cartesian  systems,  on 
one  of  the  above  suppositions,  no  key  bearing  one  sharp 
or  one  flat  in  its  signature,  and  many  others  not  much 
less  frequent  in  use,  can  be  made  tolerable;  while,  on 
the  only  other  supposition  that  can  be  made,  (as  to  the 
value  of  the  semitonic  wolf  as  affecting  the  concords,  the 
fifth  in  particular,)  the  natural  keys(C  and  A)  with  most 
others  in  frequent  use,  mitst  be  sacrificed  to  others  less 
freqticnt  in  their  occurrence  ;  disadvantages  which  do 
not  attend  the  more  rational  system  oi  eleven  equal  Jifihs, 
instead  of  semitones,  as  shewn  by  Mr  Farcy,  in  his  ac- 
count of  regular  Douzcave  Systems,  in  the  Pitil.  Rla^. 
vol.  xxxvi.  p.  40.  But  we  shall  proceed  to  give  a  few 
theorems  relating  to  Cartesian  systems :  Putting  o  for 
the  semitonic  vjolf,  or  difference  between  the  resulting 
semitone  and  all  the  eleven  others,  and  r  for  the  tempe- 
rament or  imperfection  of  the  fifth  resulting  therefrom, 
though  not  included  therein,  and  in  terms  of  the  small 
interval  schisma  or  S,  (see  Plate  XXX.  in  Vol.  II.) 
First,  TO=yr — 1.7154092,  whence  the  semitone  :  i  .\ 
readily  be  calculated  if  tlie  fifth  be  given:  and  it  ?]>; 
also,  that  wlien  r  vanishes,  or  the  fifth  is  to  be  ,)eii 
the  resulting  semitone  is  1.7154092  less  than  the  oi;.. : 
semitone.  Second,  r=  1.0006552£-f--^ a; ;  whence,  hav- 
ing the  semitonic  wolf,  or  semitones  tnemselves,  (be- 
cause VIII — 12  semitones  c=tu.)  the  temperament  of  the 
fifths  may  be  had :  and  also  it  appears,  that  when  -w  va- 
nishes, 1.00065522  results  as  tiic  isotonic  fifth  tempera- 
ment, (see  Phil.  Mag.  vol.  xxxviii.  p.  436.)  Third, 
V — r  being  the  value  of  each  of  the  5  fifths,  where  to 
does  not  enter,  V-ffr — 1.7154092  will  be  the  value  of 
each  of  the  7  quint  woivcs  or  fifths,  (or  D,  E^.  E,  F,  FjJ, 
G,  and  Gff  in  the  above  case,)  wherein  the  semitonic 
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wolf  enters,  as  will  be  evident  by  equating  these  two 
classes  of  fifths,  when  — r=— 1.0006552S  will  re- 
sult, as  above.  Fourth,  We  have  7.5770452 — p-  for  the 
sharp  temperament  of  the  8  major  thirds,  v.here  iv  does 
not  enter.  Fifth,  5.861636S-|-|r  will  be  the  value  of  the 
4  major  tierce  wolves  (or  F,  Fff,  G,  and  G^,)  wherein 
the  semitonic  wolf  enters,  which  maybe  proved  as  above. 
Sixth,  7.577045S-f  |r  is  the  flat  temperaments  of  the  9 
minor  thirds,  where  w  does  not  enter:  And,  Seventh, 
9.2924542 — |r  will  be  the  value  of  the  3  minor  tierce 
wolves,  (or  Yjfi,  G,  Gjfi,)  wherein  the  semitonic  wolf 
enters;  the  equating  of  which  last  temperament  and 
wolf,  will  prove  r  in  them  to  be  equal  to  the  isotonic 
temperament  in  such  case,  as  before. 

The  above  temperaments  and  wolves  of  the  principal 


concords  in  the  four  last  theorems,  are  very  differently 
related  to  each  other  from  what  they  are  in  regular  dou- 
zeaves,  as  will  appear  on  comparing  them  with  the  13th, 
16th,  14th,  and  17th  of  Mr  Farey's  Corollaries,  in  vol. 
xxxvi.  p.  374,  375,  of  the  Magazine  above  quoted. 

On  the  whole  it  appears  that  semitonic  systems  of  this 
kind,  by  having  six  more  quint  wolves  than  are  necessary, 
and  some  of  them  falling  in  the  most  material  keys,  as 
G,  F,  D,  &c.  are  unworthy  of  further  attention,  except 
as  an  exercise  for  the  musical  student,  when  enquiring 
into  the  very  curious  nature  and  constitution  of  the  Scale, 
which  they  can  never  too  much  explore,  and  which  the 
seven  theorems  that  we  have  calculated  and  given  above 
will  be  found  greatly  to  facilitate.  See  our  article  Tem- 
perament.    (5) 
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Carthage,  the  chief  city  of  Africa  Propria,*  situated  in 
longitude  10°  40' east,  latitude  36°  40' north.  The  mate- 
rials we  possess  for  composing  a  history  of  the  Cartha- 
ginians, bear  no  proportion  to  the  importance  of  the  sub- 
ject. Every  page  of  ancient  history  contains  some  re- 
ference to  this  remarkable  people,  some  circumstance 
with  which  they  were  directly  or  indirectly  concerned  ; 
yet  are  we  almost  wholly  ignorant  of  their  internal  polity, 
and  of  all  the  secret  springs  which  gave  energy  to  their 
exertions.  We  find  them  bearing  a  part  in  the  most 
important  transactions  of  the  civilized  states,  pushing 
their  maritime  discoveries  and  their  system  of  coloniza- 
tion into  the  remotest  regions,  and  at  last  striving  with 
Rome  herself  for  the  mastery  of  the  world:  Yet  of  their 
resources  we  know  scarcely  any  thing,  except  from  ana- 
logy and  conjecture  ;  and  of  the  events  of  their  domestic 
history  our  accounts  are  meagre  and  unsatisfactory.  The 
information  we  possess  is  for  the  most  part  derived  from 
the  casual  notices  of  the  Greek  and  Roman  historians, 
few  of  whom  had  the  opportunity,  some,  as  it  appears, 
not  even  the  inclmation,  to  give  fidelity  and  accuracy  to 
their  narratives.  It  is  our  business,  therefore,  to  put  to- 
gether the  fragments  which  (without  a  metaphor)  lie 
scattered  throughout  the  ancient  historians :  from  these 
something  like  a  continuous  narrative  may  be  formed; 
though  still  we  must  content  ourselves  with  a  partial  and 
imperfect  knowledge  of  many  important  points. 

According  to  Procopius,  (Z)e  £f //o  Fand.Vib.u.c.  10.) 
the  v.hole  district  of  Africa,  from  Egypt  to  the  Pillars  of 
Hercules,  was  first  peopled  by  the  tribes  that  fled  before 
Joshua  from  the  coimtries  of  Cajiaan  ; — and  it  seems  un- 
questionable, that  the  system  of  colonization  which  liad 
been  begun  by  the  great  Phoenician  cities,  received  a 
very  powerful  impulse  from  the  revolution  which  that 
conquest  produced  :  an  impulse  which  was  felt,  not  only 
on  the  northern  shore  of  Africa,  but  throughout  all  the 
countries  of  Europe.  It  is  impossible  to  reconcile  the 
various  and  contradictory  accounts  of  the  foundation  of 
Carthage  in  any  way,  but  by  supposing,  that  they  may 


have  reference  to  the  different  stages  of  settlements  made 
on  that  part  of  the  African  coast ;  and  this  supposition  is 
strengthened  by  the  authority  of  Sallust,  {De  Bell.  Jug. 
c.  18.)  Petavius  has  bestowed  great  pains  on  this  most 
difficult  point  of  chronology.  He  enumerates  (lib.  ix. 
cap.  62.)  all  the  statements  which  he  had  been  able  to 
discover.  The  opinion  he  adopts  is,  that  it  was  founded 
about  the  middle  of  the  ninth  century  before  Christ.  This 
nearly  falls  in  with  Sir  Isaac  Newton's  conclusion;  and 
Blair,  whose  Tables  we  follow  throughout,  coincides 
with  it,  placing  the  building  of  Carthage,  ante  Christ, 
869.  We  are  perhaps  justified  in  assuming  this  date  as 
sufficiently  exact,  since  it  tallies  very  closely  with  the 
period  at  which  the  Phoenicians  began  to  obtain  naval 
ascendancy  in  the  Mediterranean.  The  dominion  of  the 
seas  had  been  obtained  by  the  Lydians,  the  Thracians, 
the  Rhodians,  the  Phrygians,  and  the  Cyprians ;  the 
people  of  Phoenicia  had  now,  in  their  turn,  succeeded 
to  it,  and  they  maintained  it  in  undisputed  possession  for 
upwards  of  200  years.  To  this  period  we  may,  without 
hesitation,  refer  the  adventures  of  Elissa  or  Dido  ;t  who, 
as  Justin  informs  us,  quitted  Tyre  at  the  head  of  a  nu- 
merous colony,  to  avoid  the  oppression  of  her  brother 
Pygmalion.  After  touching  at  Cyprus,  where  she  ob- 
tained an  addition  to  her  numbers,  she  proceeded  to  the 
African  coast.  A  Phoenician  settlement  had  been  pre- 
viously established  at  Utica,  by  which  they  were  gladly 
received  ;  the  natives,  too,  welcomed  their  arrival,  being 
eager  to  avail  themselves  of  the  commercial  advantages 
which  the  arrival  of  the  strangers  held  out.  A  negocia- 
tion  was  speedily  entered  upon  for  an  alotment  of  land ; 
— the  artifice  which  Dido  is  said  to  have  practised  in 
obtaining  the  alotment  is  well  known  :  She  covenanted  for 
as  much  land  as  the  hide  of  an  ox  would  inclose,  {^quan- 
tumloci  bovis  tergo  circumclare  /wtuerint ;)  then,  cutting 
the  hide  into  shreds,  she  claimed  as  nuich  as  she  could 
surround  with  them.  The  site  of  the  infant  colony  was 
well  chosen.  A  bold  projection  of  the  African  coast 
marks  almost  exactly  the  central  pohit  of  the  southern 


*  There  are  some  slight  ilifTerences  amongst  the  ancient  geographers  respecting  the  extent  of  the  country  which  was  called  Africa 
Propria.  Mela  (lib.  i,  c.  7)  describes  it  as  containing  all  the  countries  situated  between  the  river  Ampsaga  and  the  borders  of  Cyre- 
naica  :  Hut  this  would  include  purl  of  Numidia  and  Kegio  Syrtica,  wliich  must  be  considered  as  distinct  from  the  proper  territory  of 
Carthage.  Its  true  limits  seem  to  liave  been,  the  river  Tusca  on  tlie  west,  the  frontier  of  the  Garamantes  and  the  deserts  of  Libya  In- 
terior on  the  south,  and  tlic  Mediterranean  with  the  Lesser  Syrtis  to  the  north  and  cast.  It  was  divided  into  two  provinces,  Regio 
Zciigitana  to  the  west,  and  IJyzaciiim  or  Emporia  to  the  cast. 

•J-  'I'he  name  Dido  appears  to  have  been  only  a  characteristic  appellative,  signifying,  according  to  Servius,  a  '  virago  j'  but  Bochart 
shew  3,  that  it  meant »  '  wanderer.' 
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shore  of  the  Mediterranean.  A  iioblc  bay,  rorm<<l  hy 
the  promontarics  of  Juno  and  Apollo,  HiipplicH  all  llic 
adviinta^jLS  of  a  shcllcird  and  capacious  roadstead.  At 
the  bottom  of  tiiis  bay  strctc.lics  a  peninsula,  .160  stadia, 
or  about  44  miles,  in  circumference,  connected  with  the 
mainland  by  an  isthmus  (jf  tiic  bri-adlh  of  liule  more  tiian 
thice  miles,  (J:>  sUiiiia.)  U|)on  this  islnuis  Diilo  laid  ihc 
foundation  of  her  new  town. 

ll  may  not,  perha|)s,  be  unseasonable  to  give  by  anti- 
cipation, in  this  place,  a  description  of  the  town,  as  it 
existed  at  the  period  of  its  greatest  splendour.  Several 
■writers  have  left  us  minute  accounts  of  its  situation  and 
appearance  at  the  beginning  of  the  .second  Punic  war; 
by  comparing  and  contrasting  these  accounts,  we  may 
be  enabled  to  form  some  idea  of  its  extent  and  magnifi- 
cence. 

The  city  consisted  of  three  parts  :  Byrsa,  or  the  Cita- 
del ;  Megara,  or  Magaria  ;  and  the  Cothon,  or  port. 
The  quarter  called  Uyrsa  is  said  to  have  been  twenty-two 
stadia  in  circumference,  and  was  situated  in  the  centre  of 
the  city  :  its  higliest  point  was  a  steep  rock,  on  which 
stood  a  temple  of  yKsculapius.  This  piu-l  of  the  town 
Was  thought  to  have  been  built  by  Dido  herself:  its  name 
is  a  Greek  corruption  of  the  true  Punic  or  Phoenician 
word  Bosra,  or  Bostra,  /.  c  a  fortress  or  citadel.  The 
name  of  the  second  division  of  tlie  town,  Megara,  or 
Magaria,  may  also,  accoiding  to  Bochart,  be  traced  to 
the  Phoenician,  in  which  language  it  signifies  iiouses,  or  a 
town.  It  was  situated  so  as  to  encircle  tne  Byrsa.  The 
name  of  the  tliird  quarter,  Cothon,  lias  also  been  derived 
from  the  Phoenician  word  which  expresses  an  "  artificial 
harbour."  The  entrance  to  the  port  was  seventy  feet 
broad,  and  was  contrived  so  that  it  might  be  shut  up  with 
chains.  The  harbour  was  double  ;  the  outer  part  appro- 
priated exclusively  to  the  use  of  mercliants,  the  inner 
iitted  for  the  reception  of  ships  of  war.  In  the  midst  of 
the  inner  harbour  was  an  island,  which,  as  well  as  the 
harbour  itself,  was  lined  with  large  ([uays,  in  which  were 
distinct  receptacles  (nu^iic)  for  laying  up  220  ships  of 
war :  over  these  was  a  range  of  store-houses,  for  the 
necessary  articles  of  naval  equipment.  The  entrance 
into  each  of  these  docks  was  adorned  with  pillars  of  the 
Ionic  order,  so  tiiat  the  harbour  and  the  island  had  the 
appearance  of  a  magnificent  gallery  (tis  fixov*  a-rsas-.) 
The  merchants'  harbour  was  completely  separated  from 
tlie  arsenal,  and  had  a  distinct  communication  with  the 
town,  (Appian,  tie  Bell.  Punic.)  As  to  the  extent  of  the 
city,  Livy  intimates,  (lib.  li.  w  c/iitom.)  that  it  was  twenty- 
three  miles  in  circumference  ; — the  number  of  inhabi- 
tants was  roundly  estimated  at  700,000.  This  is  tlie  num- 
ber given  by  Strabo,  (lib.  xvii.)  ;  and  if  we  consider,  that 
Cartilage  united  "  extensive  commerce  and  middling 
empire,"  the  circumstances  which  Hume  expressly  men- 
tions, (Essay  xi.)  as  the  obvious  causes  of  the  growili  of 
large  cities,  it  may  perhaps  be  thought,  that  this  state- 
ment is  not  so  much  overcharged  as  some  of  those  which 
have  come  down  to  us,  of  the  populousness  of  ancient 
nations. 

At  no  period  of  their  history  did  the  Carthaginians  lose 
sight  of  their  Canaanitish  origin.  Plautus  (m  Poenulo, 
act.  5.  sc.  3.)  expressly  alludes  to  it;  and  St  Augustin 
says,  that  the  tradition  was  even  in  nis  days  preserved. 
Their  language  appears  to  have  been  formed  by  a  mix- 


ture of  Hebrew  or  Phoenician  with  the  peculiar  diulcet 
used  by  the  more  ancient  inhabitants  of  Africa,  liencu 
the  epithets  in  Plautus  of  mi/^diti/ba  and  buiulscUiriffua, 
{Poen.  act.  v.  sc.  ii.)  But  some  authors  have  imagined, 
that  the  Libo-Plia'nicians  were  a  people  distinct  both  from 
the  Cartliaginians  and  Liliyans,  in  the  same  way  as  the 
mixed  race  bordering  on  the  respective  frontiers  of  Syria 
and  Phoenicia  were  called  Syro-Phcenician. 

The  government  of  Carthage  was,  at  its  origin,  proba- 
bly monarchical.  Justin  expressly  assigns  the  regal 
character  to  Dido,  (lib.  xviii.  c.  7.)  A  very  short  lime, 
however,  could  have  elapsed  before  it  was  changed  into 
a  republic  :  Its  exact  form  cannot  be  ascertained.  Aris- 
totle, in  a  miiuite  but  somewhat  obscure  account,  de- 
scribes it  as  a  mixed  government,  {Dc  Reftub.  lib.  ii.  c. 
11.)  consisting  of  an  aiistocracy,  and  of  what  he  calls 
/loliceia  ;  by  which  word,  as  he  himself  explains  it,  (Jil/t. 
A'icom.  lib.  viii.  c.  12.)  he  means  an  oligarchy,^a  go- 
vernment in  which  wealth  formed  the  only  title  to  office.* 
Polybius  says,  that  the  monarchical,  the  aristocratical, 
and  the  democratical  foniis  were  all  united  in  it.  But 
Isocrates  {Isocrates  in  A''icocl.  vol.  i.  p.  96.)  seems  to  have 
had  a  more  practical  view  of  it,  when  he  says,  that  the 
civil  government  was  oligarchical,  and  the  military  mo- 
narchical ;  that  is,  in  modern  language,  the  legislative 
an  oligarchy,  and  the  executive  a  monarchy.  For  though 
the  appointment  and  the  functions  of  the  Suffetes  give  to 
the  constitution  something  of  a  monarchical  air,  the  prin- 
ciple of  the  whole  was  oligarchical ;  all  offices  were 
elective,  and  all  elections  had  reference  to  property.  We 
will  proceed  to  give  some  account  of  the  constitution  ia 
its  three  branches. 

The  chief  magistrates,  two  in  number,  called  Suffetes,! 
were  elected  annually  from  the  noblest  families,  and  al- 
ways supposed  to  be  chosen  for  their  m  ealth  and  talents. 
Their  province  was  to  assemble  the  senate,  (Liv.  34.  62.) 
in  which  they  presided,  in  order  to  propose  the  subjects 
of  deliberation,  and  to  receive  the  suffrages.  If  the 
sufletes  concurred  with  the  senate,  the  decision  was  final ; 
if  otherwise,  the  matter  was  referred  to  the  people, 
{^Jrist.  ubi  supra.)  It  will  be  evident,  that  the  suffetes 
answered  in  some  degree  to  the  kings  of  Laccdsemon, 
and  to  the  consuls  of  Rome ;  consequently,  in  some  au- 
thors, we  find  them  indifferently  called  either  kings  or 
consuls,  (Justin,  xxxi.  3.)  But  they  differ  from  the  for- 
mer, in  as  much  as  they  were  elective  ;  and  from  the  lat- 
ter, as  they  were  confined  to  civil  aff.iirs.  It  is  not  as- 
certained by  whom  tlie  suffetes  were  elected,  probably 
by  the  people,  as  an  office  similar  to  theirs  existed  in  all 
the  towns  of  note  tliroughout  the  Carthaginian  dominions. 

The  senatorial  dignity  was  elective,  as  appears  from 
Aristotle,  but  it  is  not  knoAvn  in  whom  the  election  lay. 
Tliere  does  not  appear  to  have  been  any  specific  qualifi- 
cation, as  birth,  riches,  and  individual  merit  are,  in  their 
turns,  mentioned  as  supplying  sufficient  claims.  We  are 
ignorant  of  the  number  which  composed  the  senate, 
tliough  probably  it  was  very  large  ;  for  Justin  mentions, 
(lib.  xix.  c.  2.)  that  on  one  occasion  a  hundred  were  se- 
lected to  investigate  some  alleged  misconduct  of  their 
genei-als.  In  this  great  council,  every  thing  relating  to 
peace  and  war,  negotiations  and  alliances,  in  a  word,  all 
affairs  of  consequence,  whether  foreign  or  domestic, 
were  debated,  and  for  the  most  part  determined.     There 


•  The  authors  of  The  Univtrsal  History  observe,  that  in  the  tfurrcKfarici  men  were  supposed  to  be  divided  into  tlie  rich,  the  poor, 
juul  the  virtuous ;  in  Uic  ttoMtcix  „nly  iiuo  rich  and  pom 

t  This  name  is  evidently  borrowed  from  the  Uebrew  D'n3iP,  tophttim,  the  sppellation  of  the  judges  of  Israel. 
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was,  however,  in  its  constitution  one  provision,  which  is 
obviously  anomalous  to  every  principle  of  good  govern- 
ment. The  decision  of  the  senate  was  not  final,  unless 
the  vote  were  unanimous,  and  received  the  sanction  of 
the  suffctes.  Hence  the  people,  by  degrees,  acquired 
an  overpowering  influence.  The  consequences  were, 
as  might  be  expected,  fatal :  For,  during  the  second  and 
third  Punic  wars,  every  thing  was  referred  to  the  popu- 
lace ;  while  in  Rome,  on  the  contrary,  the  senatorial  in- 
fluence was  in  full  vigour ;  and  thus,  as  Polybius  re- 
marks, (book  vi.)  the  Romans,  even  after  their  severe 
defeats,  by  means  of  their  good  government,  rcu  /3aA£t<£(rS«( 
»»Xai;,  recovered,  and  were  finally  victorious. 

The  centumvirate  consisted  of  an  hundred  and  four 
persons,  elected  from  the  senate  ;  they  seem  to  have  had 
extensive  power,  though  confined,  as  Aristotle  {ubi  suji. 
see  also  Alexander  ah  Alexayidro,  lib.  iv.  c.  11.)  intimates, 
chiefly  to  affairs  of  a  judicial  nature.  They  were,  as  we 
have  seen  above,  (Justin,')  appointed,  in  the  first  instance, 
for  the  purpose  of  inquiring  into  the  conduct  of  their  ge- 
nerals in  an  unsuccessful  expedition ;  and  though  their 
power  afterwards  was  considerably  enlarged,  this  seems 
to  have  been  their  principal  business.  Aristotle  com- 
pares them  to  the  Ephori  at  Sparta  ;  but  it  will  appear, 
that  the  tribunal  which  we  shall  next  consider  has  a  bet- 
ter title  to  this  comparison.  The  quinqueviiate  consisted 
of  five  men,  selected  from  tlie  centumvirate,  possessed 
almost  of  despotic  authority.  Their  privileges  are  im- 
perfectly known,  but  they  seem  to  have  been  almost  un- 
limited. They  had  cognizance  of  all  affairs,  whether  of 
a  public  or  of  a  private  nature,  and  appear  to  have  con- 
stituted a  court  of  appeal  in  the  last  resort  for  all  causes. 
It  is  not  certain  whether  the  office  was  perpetual.  They 
not  only  had  the  power  of  filling  up  the  vacancies  in  their 
own  body  ;  but  we  learn  from  Aristotle,  that  they  chose 
those  persons  who  composed  the  tribunal  of  the  centum- 
virate. 

Tlie  principal  offices  in  the  executive  government  of 
Carthage  were,  the  prxtor,  the  quaestor,  and  the  censor  ; 
titles  which  seem  to  have  been  given  by  the  Roman  his- 
torians, from  the  analogy  of  their  duties  to  the  same  offi- 
cers in  the  irown  constitution.* 

Of  the  system  of  Carthaginian  legislation  very  incon- 
siderable traces  remain  ;  and  tliose  are  important  only  as 
they  throw  light  on  the  manners  of  the  people. — Diodo- 
rus  mentions  a  law  of  a  very  long  duration,  that  those 
children  alone  who  were  nobly  born  should  be  sacrificed 
to  .Saturn.  This  had  fallen  into  disuse,  but  was  revived 
on  an  occasion  of  great  public  emergency,  (Diodorus,  lib. 
XX.)  when  two  hundred  childri-n  of  the  best  families  were 
offered  at  once  to  atone  for  the  neglect.  Some  other 
laws  regulating  the  popular  superstitions  are  preserved. 
Indeed  it  is  most  singular,  that  of  the  very  few  fragments 
that  remain  to  us,  there  is  not  one  but  is  calculated,  in 
some  degree,  to  confirm  the  belief  that  Carthage  must 
have  been  immersed  in  the  most  degrading  barbarism. 
Even  so  late  as  the  time  of  the  elder  Dionysius,  we  find 
that  a  law  was  made,  (Justin,  book  xx  c.  5.)  prohibiting 
every  inhabitant  of  Carthage  from  learning  either  to 
write  or  to  speak   Greek.     However,   this  absurd    law 


must  have  been  in  a»very  short  time  either  repealed  or 
neglected,  as  Hannibal  seems  to  have  been  eminently 
skilled  in  that  language. 

Accounts  are  preserved  of  several  very  peculiar  cus- 
toms which  prevailed  among  the  Carthaginians.  In  any 
great  public  calamity,  tlie  city  was  hung  with  black; 
this  took  place  more  than  once.  Its  inhabitants  fed  on 
the  flesh  of  dogs  till  the  time  of  Darius  Hystaspes,  who 
interfered  to  prevent  the  continuance  of  this  practice, 
and  stipulated  that  their  compliance  in  this  point  should 
be  a  condition  of  his  entering  into  alliance  with  them  ; 
as  also,  that  they  should  cease  to  offer  human  sacrifices, 
and  that  they  should  burn  instead  of  burying  their  dead. 
The  magistrates  in  oifice,  and  the  soldiers  in  the  field, 
were  forbidden  to  drink  wine.  The  generals  were  held 
personally  responsible  for  the  success  of  their  undertak- 
ings, and  several  instances  are  recorded  in  which  they 
were  punished  for  their  failure  with  death.  The  popu- 
lace and  senators  had  distinct  baths  ;  this  is  mentioned  by 
Valerius  Maximus  (lib.  ix.  c.  5.)  in  proof  of  the  extreme 
arrogancy  of  the  senate  ;  but  he  gives  no  further  particu- 
lars relating  to  it.  Like  the  Greeks  and  Romans,  they 
had  no  public  inns,  but  strangers  were  entertained  in  pri- 
vate houses ;  and,  like  them,  they  paid  uniform  respect 
to  soothsayers  of  all  descriptions. 

It  would  appear  that  the  religious  worship  of  the  Car- 
thaginians was  taken  entirely  from  the  Phoenicians  ;  but 
as  their  frequent  intercourse  with  tlie  Greeks,  especially 
those  of  Sicily,  induced  them  to  adopt  many  of  their  re- 
ligious ceremonies,  and  even  some  of  their  deities,  and, 
as  the  Greek  and  Roman  writers  invariably  apply  the 
names  of  their  own  deities  to  the  gods  of  foreign  nations, 
the  subject  is  involved  in  very  great  obscurity. 

The  principal  deity  worshipped  at  Carthage,  as  Dio- 
dorus  informs  us,  was  Chronius,  who,  according  to  Quin- 
tus  Curtius,  (lib.  iv.  c.  3.)  was  the  same  with  Saturn. 
Though  the  Punic  name  of  this  deity  is  not  known,  there 
seems  good  reason  to  conclude,  from  the  similarity  of 
rites,  and  other  circumstances,  that  he  was  the  same  as 
Moloch,  or  Milchom,  the  famous  idol  of  the  Ammonites, 
Canaanites,  and  other  neighbouring  nations.  (Levit.  xviii. 
21.  XX.  2,  3,  4.) 

The  deity  next  in  estimation  was  Urania,  called,  in 
the  Phoenician,  Bellis,  or  Belthes.  It  is  not  easy  to  de- 
termine whether  she  most  resembled  the  Venus  or  the 
Juno  of  the  Greek  mythology.  St  Austin  seems  to  have 
considered  her  as  the  first,  but  Virgil  distinctly  asserts 
that  she  was  the  second.  (See  jXn.  i.  and  Hcyne  Jioi.  in 
he.)  Of  the  subordinate  deities  little  is  known,  and  that 
little  is  unsatisfactory.  The  most  celebrated  was  the 
Tyrian  Hercules,  whose  worship  extended  over  the  coasts 
of  Africa  as  far  as  Cadiz,  where  he  had  a  temple  :t  he 
was  supposed  to  preside  over  gold  and  silver,  and  all 
sorts  of  treasures,  jlisculapius,  also,  was  a  very  popu- 
lar deity,  and  had  a  temple  on  the  summit  of  the  liyrsa. 
A  list  of  several  other  names  is  given,  but  little  is  known 
concerning  them;  some  are  supposed  to  have  been  cele- 
brated persons,  to  whom  divine  honours  were  paid.  In 
the  preamble  to  a  treaty  made  with  Philip  of  Macedon, 
(Polyb.  lib.  vii.)  there  is  an  enumeration  of  many  deities; 


•  Aristotle  argues,  that  the  ililTerent  powers  in  the  Cai'tliaginian  constitution  must  have  been  very  nicely  adjusted,  and  states,  in 
proof',  its  very  long  continuance,  without  a  deviation  into  tyranny  on  the  one  side,  or  anarchy  on  the  other :  ho"  ever,  he  hiniselt  no- 
tices, that  the  propensity  for  colonization,  which  seems  always  to  have  existed  amongst  the  tSarthaginians,  may,  in  a  great  degree,  .ac- 
count for  this,  ihougli  it  cannot  he  consiilercd  as  a  icniedy  applied  and  enforced  by  the  laws  With  bis  charactt listic  iicuteness,  he 
detects  the  faidt  of  the  Carthaginian  constitution,  and  foretells  its  baneful  efti:rl3 ;  remarking  that  the  Icgiblaturc  is  compelled  to  regai'd 
property  rather  than  merit;  *<  ^ion)»  tc^irlnS'iiv,  uXXct  x«(  vXnlit^>iv  xi^iii^fai  revi  af;!;""""?- 

I  i"or  an  account  of  this  deity,  and  bis  name,  Melcartes,  see  Newton's  Clironology,  \i.  110,  111. 
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among  the  rest  the  A<«(5t«i»,  or  genius  of  Carthage.  Wc 
cannot  (Icti-nninc  who  is  meant  hy  this  title  :  it  is  siifli- 
cicnt  only  to  notice  the  fact,  and  to  a(UI,  (hat  the  heathen 
wofid  looked  upon  these  dxn\ons  as  intelligences  of  a 
middle  natiii'c  hetween  i^ods  and  men,  as  beings  to  whom 
the  administiiition  of  the  ad'aiis  of  the  world  was  com- 
mitted. 

Originally,  the  Carthaginian  language  was  the  same 
as  the  I'haiiician  or  Hebrew  ;  and  notwithstanding  some 
little  variations,  caused  by  the  distance  from  the  mother 
country,  and  the  incorporation  with  the  neighbouring 
nations,  it  ever  continued  in  substance  the  same.  An 
attinipt  has  been  made  in  modern  times,  to  trace  in  the 
Maltese  dialect  the  remains  of  the  ancient  Punic,  and 
with  some  appearance  of  probability.  As  to  the  visions 
of  the  antiepiarians  of  our  own  day,  they  are  much  too 
f-mciful,  and  lovuided  on  much  too  narrow  a  basis,  to 
detain  us  with  a  consideration  of  them. 

Literature  and  science  appear,  during  every  period  of 
their  history,  to  have  been  at  a  very  low  ebb  among  the 
Carthaginians.  Even  the  names  of  tiieir  writers  have 
perished  with  their  works.*  However,  it  should  be 
remembered,  that  the  Romans  exercised  the  most  severe 
cruelty,  in  destroying  not  only  the  public  archives,  but 
almost  every  thing  which  the  Punic  writers  had  pro- 
duced, which  bore  any  a])pearance  of  general  literature 
or  history.  But  though  this  is  suflicieut  to  account  for 
the  total  disappearance  of  the  works  of  Carthaginian 
writers,  we  are  not  autiiorised  to  conclude,  on  the  other 
hand,  that  they  ever  were  very  numerous,  or  very  cele- 
brated. In  fact,  it  does  not  appear  that  the  Carthaginians 
at  any  time  were  a  refined  or  a  literary  people.  In  the 
first  ages  of  their  history,  their  character  is  stained  by 
traits  of  the  grossest  barbdrism  ;  and  this  was  afterwards 
modified,  rather  than  subdued,  by  commerce  and  its 
attendant  luxury.  Plutarch  represents  them  as  uni- 
formly of  a  morose  and  saturnine  disposition,  utterly 
averse  to  any  thing  which  had  the  appearance  of  wit, 
raillery,  or  refinement.  They  seem  to  have  been  deeply 
tinctured  with  ail  the  worst  vices  of  a  trading  nation. 
They  were  tyrannical  and  cruel  ;  sordid,  and  prover- 
bially faithless  ;  and  though  we  must  be  inclined  to 
receive  with  caution  the  accotmts  which  their  implaca- 
ble enemies, , the  Romans,  have  left  us,  yet  the  whole 
tenor  of  their  history  is  so  uniform  in  tliis  representation 
of  them,  that  we  are  compelled  to  believe  it,  or  to  sup- 
pose the  historians  guilty  of  incredible  malice,  united 
with  the  most  successful  ingenuity.  In  turning  to  the 
blighter  parts  of  their  character,  we  are  first  attracted 
hy  their  acknowledged  skill  in  the  mechanical  arts. 
This,  in  all  prol)ubility,  they  derived  from  tlieir  Tyrian 
ancestors;  and  we  require  no  farther  proof  of  llicir  very 
great  excellence,  than  the  fact  that,  even  at  Rome,  any 
singular  invention,  or  curious  piece  of  workmanslip, 
was  called,  by  way  of  enunence,  Punic.  Thus  we  find 
Valerius  Maximus  (lib.  vii.  c.  5.)  speaking  of  the  Lcc- 


tuU  Punicani,  Plaulus  of  the  Laternx  Funlca,  and  Cato 
(de  Re  Ruatica)  applies  the  epithet  to  a  great  number  of 
things. 

Their  army  was  composed  entirely  of  mercenaries. 
Polybius  (lib.  i.)  gives  a  most  sensible  and  eloijuenl 
enumeration  of  the  evils  of  this  h/steni ;  and  the  acute 
historian  of  tlie  Roman  republic  remarks,  "  That  the 
Carthaginians  were  among  the  few  nations  of  the  world, 
who  had  the  ingenuity,  dv  rather  the  misfortune,  to  make 
war  without  becoming  rriilitai-y ;  and  who  could  be  suc- 
cessful abroad,  while  they  v.ere  liable  to  become  a  prey 
to  the  meanest  invader  at  home."  Haiuiibal  stands  almost 
a  solitary  example  of  a  Cailhaginian  possessing  superior 
knowledge  in  military  science ;  only  a  short  time  before, 
his  countrymen  had  been  compelled  to  have  recourse  to 
the  Grecian  skill  and  discipline. 

Their  marine  was  most  deservedly  celebrated.  Poly- 
bius (lib.  vi.)  does  not  hesitate  to  prefer  it  to  that  of  any 
other  nation  in  the  world.  The  extreme  attention  which 
was  paid  to  it,  may  lie  inferred  from  the  description  of 
the  naval  arsenal  which  we  have  given  above.  There 
are  no  m(-,.ns  of  ascertaining  exactly  the  number  of 
ships  at  any  lime  actually  fit  for  service;  probably  the 
Colhon  was  capable  of  receiving  their  whole  navy. 

In  commerce  and  navigation  they  were,  beyond  all 
question,  unrivalled.  Their  mariners  were  perfectly 
acquainted  with  all  the  ports  of  the  Mediterranean.  To 
the  East  their  discoveries  were  extended  as  far  as  any 
other  nation,  and  to  the  West  they  seem  to  have  pene- 
trated farther  than  their  rivals  presumed  to  follow  them. 
In  addition  to  their  own  export  of  staple  manufactures, 
utensils,  naval  stores,  and  the  purple  dye,  t  which  is  so 
celebrated,  they  appear  to  have  possessed  the  carrying 
trade  of  the  world.  Their  skill  in  the  management  of 
commercial  affairs  is  evinced  by  the  account  which  Hero- 
dotus gives  of  their  mode  of  barter  with  the  Libyans, 
which  was  conducted  with  the  greatest  delicacy,  and 
the  most  scrupulous   honesty.     (Herod,  book  iv.) 

Tlic  colonial  system  of  the  Carthaginians  seems  to 
have  been  conducted  in  complete  subservience  to  their 
commercial  advantages.  The  want  of  an  outlet  for 
inhabitants  formed  no  part  of  the  motives  which  induced 
them  to  enter  so  largely  on  this  system.  The  colonies 
were  in  most  cases  sujjported  merely  by  a  governor  and 
a  few  followers,  whom  idleness,  political  discontents,  or 
a  love  of  change,  tempted  from  their  native  country. 
Carthage  received  the  rude  produce  of  Sicily,  Sardinia, 
and  Spain,  and  exported  in  return  its  own  manufactures, 
and  those  oriental  commodities  of  which  it  formed  the 
natural  entrepot.  'J'he  colonies,  after  defraying  their 
own  expenccs,  remitted  the  surplus  revenue  to  Car- 
thage, and  their  trade  was  confined  exclusively  to  the 
mother  country.  An  acute  writer  of  our  own  day, 
(Brougham,  Colonial  Policy),  has  remarked,  that  the 
history  of  this  monopoly  exactly  resembles  that  of  the 
European  nations  w  ho  have  colonised  America.  Polybius 


•  Tlic  preat  Hannibal  is  said  lo  have  been  skilled  in  the  Greek  language,  and  to  have  written  a  history  of. Manilas  Vulso's  proconsul- 
sliip  in  Asia. 

Majjo,  another  celebrated  general,  wro'tea  treatise  on  agriculture,  in  28  books.  Cicero  speaks  of  him  with  praise.  (Dt  Orator,  lib.  i. 
249  )  Vano  relates  that  they  were  translated  into  Greek  by  Dionysius  Uticcnsis;  and  Columella,  that  the  senate,  by  a  public  decree, 
dii'  cted  the  translation  of  them  into  L,ilin. 

Philiniis,  tlionijli  born  at  Agrigentum  in  Sicily,  is  spoken  of  as  a  Carthaginian  historian.  Polybius  complains  greatly  of  his  want  of 
fijeliiy  To  Hiniilco  and  Hanno,  both  Cai  thaginian  comniandeis,  the  ancients  were  indebted  for  die  best  accounts  of  the  western  shorej 
of  Europe  and  Africa. 

Clitomachus,  the  successor  of  Carneades  in  the  philosophical  chair  at  Athens,  was  a  Carthaginian  by  bii-th  :  Cicero  speaks  highly  of 
him.    (.lfa(/.  Qaxsr.  lib.  iv.  99.     Tuscui    Qu«f,  lib.  iii  54.i 

t  The  CarUi  .ginian  purpje  difiered  from  the  Tyrian ;  jt  was  of  a  deeper  tint ;  the  Tyrian  was  of  the  colour  of  an  unripe  date  Vii 
Salinas-  ad  Solin  p.  \iiii,etseq. 
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has  preserved  to  us  two  treaties  between  Carthage  and 
Rome,  in  which  the  progress  of  this  monopolising  spirit 
is  distinctly  to  be  traced.  In  the  first,  trading  vessels 
have  free  access  to  all  ports,  both  of  the  African  con- 
tinent and  the  colonies.  By  the  second  treaty,  this 
privilege  is  confined  to  Carthage  itself  and  to  the  ports 
of  Sicily,  but  the  Romans  are  absolutely  debarred  from 
Africa  Propria  and  Sardinia,  unless  driven  by  stress  of 
weather,  in  which  case  their  stay  is  limited  to  five  days. 
A  singular  clause  is  inserted,  which  bears  a  close 
analogy  to  the  modern  questions  concerning  goods  con- 
traband of  war.  "  If  any  Roman  shall  receive  water  or 
stores  from  a  Carthaginian  port,  or  any  part  of  tlie  pro- 
vincial territory  of  Carthage,  he  is  bound  not  to  turn  them 
against  the  republic  or  her  allies." 

Having  thus  noticed  what  is  most  important  and 
peculiar  relative  to  Carthage,  its  domestic  policy,  and 
external  relations,  we  resume  our  suminary  view  of  its 
history  : — premising,  that  of  those  circumstances  which 
are  not  important,  either  in  themselves  or  their  conse- 
quences, our  sketch  will  be  slight  and  rapid,  in  order 
that  we  may  be  enabled  more  fully  to  describe  events  of 
superior  importance. 

The  site  of  the  infant  colony  appears  to  have  been 
admirably  chosen,  and  the  new  city  flourished  so  rapidly, 
that  Jarbas,  a  native  pruice,  was  induced  to  make  him- 
self master  of  it.  He  desired  that  ten  of  the  most  noble 
Carthaginians  should  be  sent  to  him  as  ambassadors  ;  to 
these  he  proposed  himself  as  the  suitor  of  Dido,  and 
having  induced  them  by  threats  and  promises  to  enter 
into  his  views,  he  dismissed  them.  By  an  artifice  they 
procured  from  Dido  a  promise  to  comply  with  their 
wishes ;  but  she,  to  avoid  the  fulfilment  of  the  contract, 
and  the  imputation  of  slighting  the  memory  of  her  first 
husband,  Sichaeus,  devoted  herself  to  a  voluntary  death. 
This  is  Justin's  account,  and  it  evidently  differs  not  a 
little  from  that  which  Virgil  has  given  us.  Much  dis- 
cussion has  been  employed  to  reconcile  these  differences; 
and  Sir  Isaac  Newton  {Chronol.  p.  65.)  seems  inclined  to 
favour  Virgil's  statement,  from  the  idea  that  he  might 
have  had  access  to  the  archives  of  Carthage  ;  and  the 
arguments  he  brings  forward,  seem  to  render  the  state- 
ment that  Dido  and  jEneas  were  contemporaries,  more 
probable  than  the  learned  in  general  are  willing  to  allow. 
However,  the  reasoning  is  far  from  conclusive,  and  wc 
shall  be  content  in  this,  and  in  all  other  instances,  to 
follow  the  chronology  of  Bluir,  who  places  the  destruc- 
tion of  Troy  408  years  before  the  first  Olympiad,  (B.  C. 
1  IS't,)  while  he  brings  the  foundation  of  Carthage  about 
300  years  later,  (B.C.  86'J.) 

How  long  the  monarchical  form  of  government  con- 
tinued at  Carthage,  we  have  no  means  of  ascertaining, 
])or  are  we  acquainted  with  any  of  the  circumstances 
which  befel  the  infant  state.  There  is  a  chasm  in  the 
history  of  the  Carthaginians  of  no  less  than  three  hun- 
dred years.  Their  progress  in  this  interval  could  not 
have  been  slow;  for  from  the  first  notice  we  have  of 
their  existence  as  a  people  in  the  ancient  historians, 
{Herod,  in  Clio.  Thucyd.  lib.  i.  p.  11.)  we  find  tlicm  in 
alliance  with  the  Tuscans,  bringing  forward  a  licet  of 
120  sail,  and  combating  with  tiic  Phocaeans,  who  had 
settled  in  the  island  of  Corsica,  in  their  progress  from 
Asia  to  the  southern  shores  of  I-'rancc.  (B.  C.  539.) 
The  Phocaeans  were  victorious ;  but  Herodotus  inti- 
mates, that  the  victory  was  in  the  end  greatly  detrimen- 
tal to  their  interests.     At  about  this  period,  also,  the 


Carthaginians,  as  Justin  informs  us,  (lib.  xxiii.  c.  7.) 
engaged  in  war  with  the  neighbouring  African  princes, 
in  which  they  were  victorious  by  the  skill  and  bravery 
of  their  general,  Maleus,  or  as  Vossius  would  correct  it, 
Malchus.  Under  the  command  of  the  same  general, 
they  made,  for  the  first  time,  a  descent  on  Sicily,  and 
subjugated  a  great  part  of  the  island.  This  event  sup- 
plies a  convincing  proof,  that  they  had  now  begun  to  be 
animated  by  that  spirit  of  enterprise  which  afterwards 
rendered  them  so  remarkable.  Elated  by  their  success 
in  this  instance,  they  proceeded  to  carry  their  victorious 
arms  into  Sardinia  ;  though  it  appears  that  at  the  same 
time  they  were  agitated  by  domestic  discussions,  and 
wasted  by  a  most  destructive  pestilence.  The  attempt, 
however,  was  unsuccessful,  IVIalchus  was  defeated  by 
the  Sardinians,  and  lost  nearly  the  half  of  his  forces. 
The  citizens,  enraged  at  his  failure,  indignantly  pronoun- 
ced a  sentence  of  banishment  against  the  general  and  all 
the  surviving  soldiers.  The  army,  in  the  first  instance, 
were  contented  with  remonstrating  against  the  injustice 
of  this  proceeding;  but  finding  these  remonstrances  in- 
effectual, they  embarked  at  once  for  Africa,  advanced 
towards  the  city,  and,  having  called  the  gods  to  witness 
that  they  were  unwillingly  driven  to  adopt  these  extreme 
measures,  they  held  it  closely  invested.  The  senate 
and  people  now  began  to  repent  the  folly  and  injustice 
of  their  proceedings,  and  were  eager  to  come  to  an  ac- 
commodation. At  this  time  Curtalo,  the  general's  only 
son,  happened  to  return  from  Tyre,  whither  he  had  been 
sent  to  convey  a  tenth  part  of  the  Sicilian  spoils  as  an 
offering  to  the  Tyrian  Hercules  Him  they  made  their 
mediator,  and  he  proceeded  on  his  mission,  clad  in  his 
robes,  as  priest  of  Hercules.  His  father,  after  rebuk- 
ing him  for  his  vain  pomp,  and  for  his  disobedience  in 
refusing  to  join  him  in  the  first  instance,  ordered  him  to 
be  crucified.  The  citizens,  dismayed  by  this  act  of 
resolute  severity,  surrendered  immediately,  and  gave 
themselves  up  to  the  conqueror's  mercy.  He  contented 
himself  with  ordering  for  execution  ten  of  the  senators, 
by  whose  advice  the  late  violent  resolutions  had  been 
undertaken.  Thus  peace  was  restored ;  but  Malchus, 
soon  after  being  suspected  of  aiming  at  the  sovereign 
authority,  was  put  to  death. 

The  Carthaginian  power  was  now  rapidly  increasing  ; 
for  Herodotus  informs  us,  (lib.  iii.)  that  Cambyses,  in  the 
sixth  year  of  his  reign,  was  desirous  of  making  an  ex- 
pedition against  Carthage,  but  he  was  compelled  to 
abandon  his  design,  because  the  Phoenicians  refused 
their  co-operation,  alleging  in  excuse,  their  intimate 
connection  with  the  Carthaginian  people.  (Poiijb.  lil).  iii.) 
In  the  first  year  after  the  expulsion  of  the  kings,  (B.  C. 
509.)  the  Carthaginians  sent  ambassadors  to  Rome,  and 
concluded  a  treaty  with  that  people.  The  objects  of 
this  treatV)  as  we  have  stated  above,  were  purely  com- 
mercial ;  and  its  regulations  are  in  the  highest  degree 
curious  and  important.  It  is  preserved  to  us  by  Polybius, 
who  professes  to  have  copied  it  from  an  ancient  docu- 
ment existing  in  his  time.  The  treaty  appears  to  have 
for  its  object  the  entire  exclusion  of  the  Romans  from 
any  connection  with  the  richer  and  more  fertile  parts  of 
the  Carthaginian  territories,  whilst  it  leaves  open  the 
colonics  and  the  capital.  The  successor  of  Malchus  in 
his  induencc  and  ollice  was  Mago,  the  founder  of  that 
most  i)owerful  family  from  which  sprang  the  illustrious 
Hannibal.  Justin  (lib.  xxx.  c.  1.)  has  transmitted  to  us 
the  most  favourable  character  of  him  :  under  his  auspices 
the  afl'airs  of  Carthage  nourished  both  at  home  and 
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abroad,  and  Us  ai'iny  was  for  the  firsl  time  reduced  to  a 
slate  of  discipline  and  subordination.  His  two  sons, 
llasdrubal  and  Hamilcai',  succeeded  to  liis  power  in  the 
state.  Under  these  leaders,  a  war  was  begun  wilii  tht; 
Sardinians,  probably  wilb  a  view  of  confirining  tiie  Car- 
thaginian power  in  that  island,  which  appears  to  have 
been  but  imperfectly  established  ;  however,  they  seem 
not  to  have  made  good  their  object  ;  for  Ilasdrubal  was 
slain,  and  we  have  no  account  of  the  success  of  liis  forces. 
It  must  have  been  about  this  time  (H.  C.  495.)  that  Da- 
rius Hystaspcs  sent  that  embassy  to  Carthage,  of  which 
we  have  before  made  mention.  Its  object  was  to  reduce 
the  Carthaginians  to  abstain  from  human  sacrifices ; 
from  the  custom  of  eating  dog's  flesii ;  and  from  the 
practice  of  entombing  their  dead.  He  added  a  req\iest, 
that  they  would  co-operate  in  the  war  he  then  meditated 
against  Greece.  It  is  in  Justin  only  that  we  find  an  ac- 
count of  these  various  circumstances  ;  and  he  neglects 
to  inform  us  on  what  pretext  the  Persian  king  thus  ven- 
tured to  interfere  in  the  domestic  policy  of  an  independent 
state.  He  adds,  that  the  Carthagiiiians  were  eager  to 
comply  witli  the  former  stipulations,  as  from  the  situa- 
tion of  their  own  afl'airs,  they  were  compelled  to  decline 
taking  any  part  in  the  war. 

Some  years  afterwards,  the  Grecian  colonics  in  Sicily, 
finding  themselves  harassed  by  the  Carthaginians,  appli- 
ed for  assistance  to  the  Spartans,  {Justin,  lib.  xix.)  The 
application  was  fruitless  ;  nevertheless  Gelo,  who  had 
(15.  C.  491.)  obtained  the  sovereignty  in  Syracuse,  not 
only  made  resistance  to  their  aggrandizement,  but  even 
extended  his  own  dominions. 

The  embassy  of  Darius,  mentioned  above,  seems  to 
have  produced  some  effect ;  for,  in  tlie  third  year  of  his 
successor  Xerxes,  (B.  C.  483.)  we  find  {Herod,  lib.  vii. ; 
Diodorus,  lib.  xi.)  an  alliance  offensive  and  defensive  en- 
tered into  between  the  two  states,  in  which  it  is  stipulat- 
ed, that  the  Carthaginians  should  invade  Sicily  with  all 
their  forces,  at  the  same  time  that  Xerxes  proceeded, 
with  all  the  strength  of  the  Persian  empire,  to  attack 
Greece  itself. 

In  pursuance  of  these  engagements,  the  Carthaginians 
made  vast  preparations  for  the  war.  Xerxes  supplied 
them  with  immense  sums  of  money  ;  yet  the  armament 
was  so  enoiTnous,  that  three  years  elapsed  before  it  was 
completely  equipped.  All  things  being  at  last  in  readi- 
ness, they  set  sail  with  an  army  of  300,000  men,  princi- 
pally mercenaries,  a  fleet  of  more  than  two  thousand 
ships  of  war,  and  three  thousand  transports.  The  com- 
Tuander  of  this  mighty  force  was  (according  to  Justin,) 
the  same  Hamilcar,  brother  to  Hasdrubal,  and  son  of 
Mago,  of  whom  we  have  before  spoken;  but  Herodotus 
calls  his  father  Hanno.  The  fleet  was  partially  scattered 
by  a  storm,  and  the  commander's  baggage  was  entirely 
lost;  which  the  Carthaginians,  with  their  characteristic 
superstition,  considered  as  ominous  of  the  misfortunes 
ivhieh  ensued.  Tliey  landed  at  Panormus,  and  after 
three  days  rest  advanced  to  Himcra.  Hamilcar  prose- 
cuted the  siege  with  great  vigour ;  he  was  attacked  in 
his  trenches  by  the  combined  forces  of  the  Sicilians, 
under  Gelo  and  Theron  ;  the  former  of  whom  had  lately 
usurped  the  supreme  authority  at  Syracuse,  the  latter  at 
Agrigentum.  The  battle  was  severely  contested,  but  it 
ended  in  the  conijilctc  annihilation  of  the  Carthaginian 
army.  According  to  the  statement  of  the  historians,  not 
less  than  one  hundred  and  fifty  thousand  were  killed,  and 


the  remainder  compelled  lo  surrender  at  discretion.  Ha- 
milcar perished  with  his  troops.  Herodotus  gives  a  very 
extraordinary  account  of  the  manner  of  his  death.  He 
describes  him,  as  employing  himself  during  the  action 
in  licaping  up  luiman  victims  ;  and  when  he  found  the 
battle  was  irrecoverably  lost,  he  himself  rushed  into^io 
midst  of  the  (lames.  The  loss  of  the  Carthaginians  was 
not  confined  to  their  land  forces,  the  conquerors  quickly 
made  themselves  masleis  of  tlie  fleet  ;  tv.cnty  ships 
wiiich  had  been  left  afloat,  set  sail  for  C^ailhage,  but 
were  lost  in  the  passage,  so  that  only  a  single  boat  escap- 
ed to  tell  the  news.  It  should  be  observed,  that  Herodo- 
tus (lib.  vii.)  gives  another  account  of  the  cause  of  this 
war,  which  he  said  he  received  from  the  Sicilian  writers 
of  his  time.  This  would  represent  the  war  as  underta- 
ken for  the  purpose  of  restoring  one  Terillus,  who  had 
been  ejected  from  Himera  by  Theron  the  tyrant  of  Agri- 
gentum. This  might  perhaps  have  been  one  of  the  col- 
lateral motives,  but  it  is  surely  in  itself  inadequate  to 
account  for  the  magnitude  of  the  Carthagijiian  prepara- 
tions. 

Gelo  conducted  himself  with  great  moderation ;  he 
granted  peace  to  the  Carthaginians,  on  the  very  easy  con- 
ditions that  they  should  pay  2000  talents  of  silver  towards 
the  expences  of  the  war  ;  and  secondly,  that  they  should 
build  twotemples,*  in  which  the  tablets  containing  the 
conditions  of  the  treaty  might  be  consecrated  ;  and  third- 
ly, that  they  should  cease  to  offer  human  sacrifices. 

\\nien  the  Carthaginians  began  to  look  abroad  after 
this  terrible  overthrow,  their  attention  was  again  attract- 
ed towards  Sicily.  A  dispute  betw-een  the  cities  of  Egista 
and  Selinus  supplied  them  with  a  pretext.  Hannibal, 
the  grandson  of  Hamilcar,  {Diodorus,  lib.  xiii.)  who  was 
at  this  time  one  of  the  Suffetes,  had  ascendency  in  their 
commonwealth,  and  under  his  command  they  again  ha- 
zarded all  their  force,  upon  the  chances  of  a  Sicilian 
campaign.  He  landed  (B.  C.  409,)  near  the  promontory 
of  Lilybaeum,  and  advanced  to  Selinus,  which,  after  a 
vigorous  resistance,  he  took  by  assault.  He  appears  to 
have  treated  this  city  with  an  excess  of  barbarity,  which 
even  Carthaginian  ferocity  does  not  prepare  us  to  expect. 
Sixteen  thousand  of  the  inhabitants  were  put  to  the 
sword,  five  thousand  were  carried  away  captives,  and 
the  miserable  remainder  escaped  to  Agrigentum.  The 
city  itself  was  utterly  destroyed.  Himera  was  his  next 
object,  not  only  from  its  im])ortance,  and  from  its  unva- 
rying animosity  lo  the  Carthaginians,  but  as  it  was  the 
scene  of  his  grandfather's  overthrow,  he  was  eager  to 
subdue  it.  The  citizens  made  a  most  desperate  but  in- 
effectual resistance.  Diodorus  has  given  minute  details 
of  this  siege,  which  are  highly  curious,  as  they  afford 
information  of  the  state  of  military  science  at  this  period. 
The  city  experienced  the  same  fate  as  Selinus  ;  and  Han- 
nil)al,  leaving  a  small  body  of  troops  to  assist  the  con- 
federates, before  the  conclusion  of  the  year  returned  to 
Carthage,  where  he  was  received  with  the  most  distin- 
guished honour. 

The  Carthaginians  were  so  elated  with  their  recent 
success,  that  they  seriously  meditated  the  conquest  of 
the  whole  island  of  Sicily.  They  made  the  greatest 
preparation  for  this  renewed  attack  ;  and  having  joined 
Hamilcar,  the  son  of  Hanno,  in  commission  with  Han- 
nibal, who,  from  his  age  and  hifirmities,  was  unequal  to 
the  various  duties  of  the  chief  command,  the  expedition 
set  forth. 


•  Raleigh  has  made  a  curious  mistake  in  his  account  of  this  treaty,  he  has  translated  the  word  »«««,  ships,  instead  of  temples. 
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Their  first  object  was  Agrigentum,  a  city  second  only 
to  Syracuse.  {Diocl.  Sic.  lib.  xiii.)  The  Sicilians  had  not 
been  negligent  in  their  preparations  to  oppose  this  for- 
midable invasion ;  in  consequence,  the  Carthaginian  ge- 
nerals had  scarcely  fime  to  form  the  siege,  before  they 
were  attacked  by  a  force  which  the  Syracusans  sent  to 
the  assistance  of  their  allies,  under  the  command  of 
Daphneus.  Hamilcar  detached  a  force  to  oppose  them, 
but  they  were  completely  worsted  ;  and,  had  the  garri- 
son availed  themselves  of  the  opportunity,  the  whole 
army  might  have  been  completely  destroyed.  They  had 
reason  to  repent  of  this  negligence ;  for  Hamilcar,  hav- 
ing corrupted  a  part  of  the  garrison,  and  received  infor- 
mation that  the  remainder  were  distracted  by  jealousies 
and  dissensions,  carried  the  place  by  storm;  and,  as 
usual,  put  the  inhabitants  to  the  sword,  and  pillaged  the 
whole  city. 

The  Syracusans  now  began  to  contemplate  with  alarm 
the  progress  which  the  Carthaginians  had  made.  The 
domestic  dissensions  which  ensued  in  consequence  of  this 
alarm,  gave  Dionysius  an  opportunity  of  assuming  the 
sovereign  power.  Hamilcar  next  proceeded  to  ravage 
the  territories  of  Camarina  and  Gela.  He  laid  siege  to 
the  last  city,  and  Dionysius  in  vain  endeavoured  to  re- 
lieve it.  The  inhabitants,  by  a  successful  artifice,  escap- 
ed, and  left  the  city  to  the  mercy  of  the  conqueror.  Ca- 
marma  shared  the  same  fate ;  but  Hamilcar  finding  his 
army  weakened,  partly  by  the  cruelties  of  war,  and  part- 
ly by  a  destructive  pestilence,  offered  terms  of  peace  to 
the  conquered.  The  offer  was  gladly  accepted  by  Dio- 
nysius, and  a  treaty  was  immediately  concluded.  The 
terms  were,  that  Carthage  should  retain  all  her  con- 
quests in  full  sovereignty,  except  Gela  and  Camarina, 
for  which  she  was  to  receive  tribute.  The  independence 
of  the  other  Sicilian  states  was  stipulated,  and  the  autiio- 
rity  of  Dionysius  was  completely  acknowledged.  That 
crafty  tyrant  availed  himself  of  this  interval  of  repose,  to 
strengthen  his  power  at  home.  Having  freed  himself 
from  all  who  could  oppose  his  inordinate  ambition,  he 
again  turned  his  thoughts  to  wiping  ofi'  the  stain  which 
his  reputation  had  received  by  the  success  of  Hamilcar. 
As  soon  as  he  had  strengthened  the  fortifications  of  Sy- 
racuse, he  began  to  colk'ct  from  every  quarter  all  that 
could  be  necessary  for  his  naval  and  military  equipments. 
Diodorus  has  given. us  a  minute  detail  of  these  prepara- 
tions, and  they  appear  to  have  been  most  formidable. 
When  he  was  ready  to  lake  the  field,  Dionysius  conven- 
ed the  senate  of  Syracuse,  and  announced  his  intention  of 
attacking  the  Carthaginians  instantly,  without  any  pre- 
vious declaration  of  war.  The  assembly  were  induced 
to  enter  into  his  views,  and  in  consequence  the  persons 
and  property  of  all  the  Carthaginians,  who,  upon  the  faith 
of  treaties,  were  resident  in  the  Sicilian  states,  were  at 
once  abandoned  to  the  fury  and  avarice  of  the  populace. 
The  first  account  of  these  affairs  was  conveyed  to  Car- 
thage by  a  message  from  Dionysius  himself.  The  city 
was  then  wasted  by  the  plague,  but  the  wonted  spirit  of 
the  inhabitants  was  not  abated.  They  distributed  several 
sums  of  money  for  the  purpose  of  procuring  troops,  and 
dispatched  orders  to  their  garrisons  in  Sicily  to  be  vigilant 
in  watching  the  motions  of  Dionysius,  and  appointed 
Himiico  commander  in  chief  of  their  forces. 

Dionysius,  in  pursuance  of  the  plan  he  had  laid  down, 
witliout  waiting  for  an  answer  from  Carthage,  at  once 
attacked  Motya,  a  celebrated  Carthaginian  colony,  near 
Mount  Eryx.  He  succeeded  in  carrying  the  place  by 
surprise.     The  resistance  of  the  inhabitants  and  garrison 


was,  as  usual,  most  obstinate.  Sieges  were  at  this  time 
seldom  undertaken  with  any  other  view  than  tiiat  of  plun- 
der. In  consequence,  the  garrison  was  always  roused  to 
that  excess  of  valour  which  is  the  natural  result  of  de- 
spair. Capitulation  was  invariably  followed  by  indiscri- 
minate pillage,  and  the  most  dreadful  slaughter.  There 
is,  besides,  something  in  the  circumstances  of  a  siege, 
which.  Beyond  all  other  motives,  gives  bii-th  to  the  most 
obstinate  valour.  Every  age  and  every  country  can  pro- 
duce its  examples  of  this  ;  and  it  may  safely  be  asserted, 
that  were  it  not  for  the  celebrated  sieges,  of  which  we 
have  autiientic  accounts,  we  should  still  be  ignorant  of 
what  extent  men  are  capable  of  acting  or  of  suffering. 

The  Carthaginians,  undismayed  by  this  inauspicious 
beginning,  maintained  the  war  with  their  usual  energy. 
After  several  alterations  of  good  fortune,  both  by  sea 
and  land,  Himiico  so  far  succeeded  in  recovering  from 
the  effects  of  the  first  blow  received  in  the  war,  as  to  in- 
vest Syracuse  with  a  large  army.  He  had  already  pos- 
sessed himself  of  the  suburb  of  Acradina,  and  had  suf- 
fered himself  to  be  elated  by  the  warmest  expectations 
of  complete  success  ;  when  a  pestilential  fever,  perhaps 
the  most  malignant  recorded  in  history,  broke  out  among 
his  forces.  In  a  very  short  time  it  carried  off  not  less 
than  1 50,000  men.  Dionysius,  apprised  of  the  miserable 
state  to  which  they  were  reduced,  made  a  most  vigorous 
sally,  possessed  himself  of  the  Carthaginian  a^jproaches, 
and  burned  a  great  part  of  their  fleet.  Himiico,  reduced 
to  extremity,  came  to  a  private  agreement  with  Diony- 
sius. For  three  hundred  talents  he  obtained  permission 
to  depart  in  the  night  to  Africa,  with  all  the  citizens  of 
Carthage.  The  miserable  remains  of  the  confederate 
forces,  with  all  their  baggage  and  stores  of  their  camp, 
were -abandoned  to  the  conqueror.  (^Diod.  Sic.  lib.  xiv. ; 
Justin,  lib.  xix.  c.  2.) 

Diodorus  has  left  us  a  most  minute  account  of  the 
symptoms  which  accompanied  this  most  horrible  dis- 
order. It  is  not  easy  to  understand  whether  it  was 
communicated  by  infection  from  Africa,  or  whether 
it  was  caused  by  any  temporary  and  local  circum- 
stances ;  probably  by  llie  latter,  as  the  army  was  en- 
camped in  the  midst  of  a  swampy  unwholesome  coun- 
try ;  and  it  is  mentioned,  that  the  heats,  at  the  time  when 
the  pestilence  broke  out,  were  greater  than  had  ever 
been  known. 

Carthage  was  overwhelmed  with  despair  at  the  news 
of  this  dreadful  disaster.  Himiico,  witli  the  wretched 
companions  of  his  misery,  was  received  every  where 
with  tears,  and  groans,  and  every  expression  of  grief. 
Not  being  able  to  endure  the  bittemcss  of  his  misfor- 
tunes, he  determined  not  to  survive  it.  But  the  dis- 
tresses of  Carthage  did  not  stop  here.  Their  African 
allies,  enraged  to  hear  that  their  countrymen  had  been 
abandoned  to  the  mercy  of  the  enemy,  while  the  Car- 
thaginian citizens  had  returned  to  their  homes,  resolv- 
ed to  revenge  the  injury.  They  collected  an  army  of 
200,000  men,  with  which  they  marched  to  Carthage. 
The  sudden  impulse  of  feeling  which  had  drawn  them 
together,  happily  for  the  Carthaginians  quickly  subsided  ; 
want  of  provisions  produced  discontent ;  and  the  whole 
force  very  soon  melted  away,  without  effecting  any  thing 
of  importance. 

The  Carthaginians  still  struggled  to  maintain  their 
footing  in  Sicily.  Within  two  years  they  had  assem- 
bled another  army,  which  they  entrusted  to  the  com- 
mand of  Mago.  Dionysius  drew  him  into  a  snare ;  and 
the  Carthaginians,   reduced  to  extreme  distress  from 
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tJiC  want  of  supplies,  were  saved  only  by  a  scdiiion 
whicli  arose  in  tlic  Sicilian  tanij).  A  treaty  iiiisufcl  pre- 
cisely tlic  same  with  the  lust,  cxtipt  lliiit  tl>e  town  of 
Tauroniiiiiiini  was  ceded  to  JJiunysiiis.  A  peace  lA' 
nine  years  continuance  loUowed,  which  was  again  hrokeii 
by  the  restless  ambition  of  Uionysius;  another  sangui- 
nary war  succeeded,  and  alter  it,  as  usual,  a  hollow  and 
suspicious  peace.  At  lent;th  death  relieved  the  Cartha- 
ginians I'rom  this  implacable  foe.  Dionysius  was  carried 
ofl  by  the  eflccts  ol'  a  debauch.  He  was  succeeded 
by  his  son  in  the  government  of  Syracuse.     (Diod.  Hie. 

lib.   XV.) 

Habitual  indolence  inducetl  the  younger  Dionysius  to 
maintain  the  peace  inviolable,  so  long  as  his  inlluencc 
continued;  but  the  Syracusans  being  torn  by  intestine 
conunotions,  tl>e  Carthaginians  persuaded  tiieniselves 
that  tliey  had  a  good  opportunity  of  acconiplisliing  their 
favourite  object,  the  reduction  of  tlic  whole  island.  (Plut. 
in  Vit.  Timot.  Diod.  Sic.)  The  Syracusans  applied  to 
Coi-inlli  lor  assistance,  from  which,  state  they  were  sup- 
plied will)  a  body  of  troops  under  the  command  of  the 
celebrated  Timoleon.  (15.  C.  o4l.)  It  would  be  some 
relief  to  the  mind,  weariid  with  conteniplatiii;;  this  un- 
varying series  of  cruelty  and  perfidy,  if  itcoulil  dwell  lor 
a  siiorl  time  on  the  character  of  this  illustrious  person  ; 
but  the  limits  of  this  work  forbid  it. 

Timoleon,  though  opposed  by  a  superior  force,  made 
good  his  lanuing  in  Sicily,  at  Taurominium.  ,\ndroma- 
c.hus,  the  fatlier  of  Timxus  the  celebrated  historian  of 
Sicily,  then  possessed  that  doubtful  sort  of  authority  at 
Taurominium,  waich  the  ancicia  historians  describe  un- 
der tne  general  name  of  a  tyranny;  by  which  they,  for 
the  most  part,  intend  to  signify  an  ascendency  in  the 
public  afl'airs,  obtained  and  preserved  only  by  the  weiglit 
of  talents  and  persolial  character,  which  controulcd  the 
laws,  while  it  aH'ected  to  act  in  subserviency  to  them. 
In  the  commonwealtii  of  Greece,  instances  of  this  sort 
of  authoiity  are  continually  occurring.  It  supplies  an 
unanswerable  argument  against  the  theories  of  the  spe- 
culative republican,  when  wc  find  the  democracies  of 
Greece,  each  in  its  turn,  yielding  to  this  kind  of  autho- 
rity ;  and  Rome,  in  every  period  of  hazard  and  public  ca- 
lamity, compelled  to  have  recourse  to  the  necessary  but 
perilous  authority  of  a  dictator.  The  nature  of  this  ty- 
ranny seems  to  have  depended  on  the  personal  charac- 
ter of  him  who  possessed  it.  Nothing  covdd  have  been 
more  hatefid  than  the  authority  which  Dionysius  exer- 
cised, whilst  the  sway  of  Andromachiis,  in  his  city  Tau- 
rominium, seems  to  have  been  most  gentle,  and  most 
salutary.  He  governed,  says  Plutarch,  (ijytiTo)  with  jus- 
tice, and  according  to  law.  The  Cartnagiiii.uis  threat- 
ened Andromachus  with  their  vengeance,  unless  he  dis- 
missed Timoleon  from  liis  territories.  (^Pliit.  in  rn.  Ti- 
nwl.)  Plutarch  has  preserved  the  form  of  the  menace, 
which  is  so  Striking,  and  so  characteristic  of  those 
oriental  manners,  with  which  the  Carthaginians  were 
still  imbued,  that  it  sl.ould  not  be  passed  over.  The 
messenger  strctdied  out  his  hand  with  the  palm  upward, 
and  then  turned  it  over,  implying  that  Taurominiu]n 
should  be  treated  in  the  same  manner.  Andromachus 
appears  to  have  estimated  the  menace  as  it  deserved  : 
he  steadily  adhered  to  the  party  which  he  had  espoused  ; 
and  thus  gave  occasion  to  that  rapid  and  glorious  career, 
which  places  Timoleon  amongst  the  most  celebrated 
vonmianders  of  antiquity.  Dismayed  by  the  rapidity  of 
Tinwlcon's  first  movements,  the  Carthaginian  com- 
mander  abandoned  his  cause  with  inglorious  precipi- 


tation. He  returned  to  Carthage,  where,  finding  the 
tide  of  popular  opinion  stmng  against  him,  he  put  an 
end  to  his  iif< .  (Plut.  ubt  aufi.)  In  the  following  year, 
the  Carthaginians  exerted  t.ieir  utmost  strength  to  crush 
the  increasing  powei  of  Timoleon,  and  recover  their  for- 
mer inlluencc  in  Sicily.  Seventy  thrjusand  Luid  forces, 
two  hundred  siii])s  of  war,  and  a  thousand  trans])oi1s, 
Willi  a  vast  cr|uipment  of  military  stores,  were  entrusted 
to  the  care  of  Asdrubal  and  Hamilcar.  Timoleon  had 
not  passed  the  interval  in  idleness,  the  art  of  war  was 
progressively  bccotnin;,  more  an  object  of  attention 
amongt  the  Grecians,  and  Timoleon  was  one  of  those 
who  had  most  successfully  cultivated  it.  His  forces 
scarcely  amounted  to  7000,  and  even  these  were  greatly 
weakened  by  desertion  as  the  season  advanced.  The 
armies  met  near  the  river  Crimisus,  and  the  Carthagi- 
nians had  now  to  experience  for  the  first  time,  the  inefli- 
cacy  of  their  numbers,  when  opposed  to  a  general  of  dis- 
ciplined valour  and  consummate  skill.  (B.  C.  340.) 
Their  immense  army  met  with  a  complete  overthrow. 
Ten  thousand  were  left  in  the  field  of  battle,  and  the  con- 
querors were  enriched  by  the  plunder  of  their  wealthy 
camp.  Disconcerted  as  they  were  by  these  repeated 
overthrows,  the  Carthaginians  still  made  a  shew  of  re- 
newing their  cfibrts  ;  but  their  preparations  seem  to  have 
been  continued  only  for  the  purpose  of  giving  effect  to  u 
negociation  which  they  had  already  entered  upon  with 
Timoleon.  A  peace  was  the  consequence,  of  which  the 
most  important  condition  was,  that  theriverZ.i/fU4  should 
in  future  be  the  boundary  of  the  Carthaginian  territory 
in  Sicily  ;  and  the  Carthaginians  pledged  themselves  to 
abstain  from  all  interference  with  the  independent  states 
of  Sicily.  It  is  to  this  period  we  must  refer  the  attempt 
of  Ilanno  to  subvert  the  constitution  of  Carthage,  and 
institute  arbitrary  power.  Justin  (lib.  xxi.  c.  4.)  gives 
us  tho  account  at  some  length;  but,  as  is  common  to 
him,  the  narrative  is  obscure  and  inconsistent.  Hanno's 
plan  was  to  assemble  the  whole  senate,  on  pretext  of  as- 
sisting to  celebrate  his  daughter's  marriage,  and  by  mix- 
ing poison  with  their  wine  to  destroy  them  all.  The 
plot  was  discovered  ;  but  as  he  was  too  powerful  for  the 
senate  to  dare  at  once  to  punish  him,  they  contented 
themselves  with  counteracting  his  scheme,  by  passing  a 
law  to  regulate  the  expcnce  and  magnificence  of  wed- 
ding feasts.  Hanno,  finding  that  suspicion  was  awaken- 
ed, retired  with  20,000  of  his  slaves  to  his  country  seat ; 
he  afterwards  yielded  to  the  superior  forces  sent  out 
against  him,  and  expiated  his  infatuated  ambition  by  a 
cruel  death. 

The  attention  of  the  whole  world  was  now  excited  by 
the  surprising  successes  of  Alexander.  (Juntin,  lib.  xxix. 
c.  6.)  Carthage  could  not  regard  them  with  indiffe- 
rence ;  the  destruction  of  Tyre,  and  the  transfer  of  its 
commercial  greatness  to  Alexandria,  which  it  was  boast- 
ed would  speedily  become  the  emporium  of  the  world, 
excited  their  fears  lest  the  forces  which  had  overrun  the 
whole  East  should  be  turned  to  their  shores,  and  that 
Africa  should  be  called  upon  to  cope  witli  those  veteran 
troops  which  Asia  had  in  vain  endeavoured  to  resist. 
They  adopted  a  scheme  not  unworthy  of  their  natior.al 
character.  They  .selected  one  Hamilcar,  (surnamed 
Rhodanus,)  a  man  eminent  for  his  eloquence  and  skill  in 
negociation,  who,  representing  himself  as  an  exile  from 
his  native  country,  procured,  through  the  inttrveniio:i  of 
Parmenio,  an  introduction  to  Alexander,  and  obtained 
permission  to  accompany  him  in  all  his  cxpediiior.s.  He 
was  thus  enabled  to  do  his  country  signal  service,  by  cona- 
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municatlng  all  Alcxaiuler'b  plans,  and  appears  to  have 
managed  this  most  difficult  duty  with  the  utmost  ad- 
dress;  nevertheless  his  barbarous  and  ungrateful  coun- 
try requited  him  by  a  cruel  death,  upon  a  charge  that  he 
had  failed  to  do  all  that  was  in  his  power. 

After  a  few  years,  we  find  the  Carthaginians  again 
embroiled  in  the  affairs  of  Sicily. 

Agathocles,  (^Justin,  lib.  xxii.  c.  1.  Diod.  Sic.  lib.  xix. 
sub  init.)  by  an  almost  singular  union  of  courage,  arti- 
fice, and  good  fortune,  had  raisedhimself  from  the  lowest 
condition  to  the  sovereignty  of  Syracuse.  But  this  un- 
hoped for  advancement  failed  to  satisfy  bis  ambition.  By 
degrees  he  contrived  to  make  himself  master  of  the 
Grecian  dependencies  in  Sicily,  and  now  threatened  to  be- 
come to  the  Carthaginians  a  more  formidable  opponent 
than  they  had  hitherto  been  called  on  to  encounter.  In 
the  first  instance,  his  cause  had  been  espoused  by  the 
Carthaginian  commander  in  Sicily  ;  but  the  senate  quick- 
ly saw  the  impolicy  of  this  conduct,  and  found  that  they 
were  fanning  a  flame  by  which  themselves  would  in  the 
end  be  consumed. 

They  determined  to  strengthen  their  forces  in  Sicily ; 
a  considerable  reinforcement  was  therefore  dispatched, 
bat  the  fleet  was  overtaken  by  a  storm,  and  many  ships 
of  war  and  transports  were  lost.  Notwithstanding  this 
severe  reverse,  the  Carthaginian  general  found  himself 
at  the  head  of  40,000  foot,  and  5000  horse.  With  these 
he  succeeded  in  defeating  Agathocles  near  Himera, 
(B.  C.  309).  Their  success  in  this  engagement  was 
principally  owing,  as  Diodorus  (lib.  xxx.)  informs  us,  to 
the  skill  of  the  slingers  from  the  Balearic  Isles.  This 
victory  involved  many  important  consequences.  All  the 
principal  places  yielded  to  the  conqueror,  and  Agatho- 
cles, in  despair,  shut  himself  up  in  Syracuse.  The  Car- 
thaginians invested  the  place  with  their  whole  force ; 
■when  Agathocles,  finding  himself  deprived  of  all  re- 
sources, and  on  the  point  of  falling  into  the  enemies' 
hands,  adopted  the  spirited  and  almost  incredible  deter- 
mination of  carrying  the  war  at  once  into  Africa.  The 
mouth  of  the  harbour  was  closely  blockaded  by  the  Car- 
thaginian fleet,  yet  Agathocles  watched  his  opportunity 
so  artfully,  and  availed  himself  of  circumstances  so 
adroitly,  that  he  managed  to  elude  their  vigilance,  and 
sailed  straight  for  Africa.  The  Carthaginian  admiral 
was  not  slow  in  the  pursuit,  but  did  not  come  up  with 
the  Syracusan  fleet  till  they  were  in  sight  of  the  African 
coast.  A  partial  engagement  ensued,  but  Agathocles 
■was  not  to  be  diverted  from  his  main  object;  he  made 
good  his  landing,  and  then,  under  pretence  of  fulfilling  a 
vow  he  had  made  to  Ceres  and  Proserpine,  he  set  fire 
to  his  ships.  {Justin,  xxii.  and  Diod.  xx.) 

The  consternation  at  Carthage,  when  the  news  of  this 
descent  of  Agathocles  arrived,  was  excessive.  The 
flower  of  their  army  was  in  Sicily  ;  their  city  was  wholly 
unprepared  for  defence,  and  the  country,  winch  had  now 
for  a  long  period  been  exempt  from  the  calamities  of 
■war,  was  filled  with  dismay  and  confusion.  Agathocles 
advanced  to  Tunis,  and  ravaged  the  whole  neighbour- 
hood of  Carthage.  In  this  conjuncture,  Hanno  and  Bo- 
niilcar  were  appointed  to  command  the  forces,  which 
had  been  hastily  brought  together;  and  eager  to  check 
the  tyrant's  destructive  ravages,  they  instantly  took  the 
field.  They  advanced  with  no  small  confidence,  for  their 
army  consisted  of  forty  thousand,  while  that  of  Agatlio- 
clcs  did  not  amoimt  to  fourteen  thousand  men.  This 
confidence  was  their  destruction;  they  were  routed.  Han- 
no was  slain,  and  Bomilcar,  with  difllcnity,  drew  off  the 


shattered  remains  of  his  army.  Diodorus  attributes  this 
discomfiture  in  a  great  degree  to  the  treachery  of  Bo- 
milcar, who  covertly  aimed  at  the  sovereign  authority, 
and  who  wished  to  convert  this  invasion  of  Agathocles 
into  an  instrument  for  effecting  his  design. 

The  citizens  of  Carthage  were  extremely  disheartened 
by  the  result  of  this  engagement,  as  they  persuaded 
themselves  that  the  tutelar  deities  of  their  country  must 
have  taken  part  against  them.  To  appease  these  offend- 
ed deities,  they  resolved  to  renew  their  offerings  to  the 
Tyrian  Hercules ;  and  as  they  had  failed  in  the  exact 
performances  of  the  sacrifices  to  Saturn,  they  made  hor- 
rible atonement,  by  selecting  two  hundred  infants  of  the 
noblest  families  for  immolation;  and  more  than  three 
hundred  persons  of  both  sexes  voluntarily  offered  them- 
selves victims  to  their  bloody  idol. 

They  then  dispatched  messengers  to  Hamilcar,  who 
commanded  in  Sicily,  requiring  him  to  come  to  the  relief 
of  his  country :  he  does  not,  however,  seem  to  have  been 
aware  of  the  extreme  urgency  of  the  case,  as  he  con- 
tented himself  with  dispatching  5000  men.  By  pressing 
the  siege  of  Syracuse,  he  thought  to  draw  Agathocles 
from  his  purpose ;  but  in  an  attempt  to  surprise  it  by 
night,  he  was  slain,  and  his  troops  completely  discom- 
fited. 

In  the  mean  time  Agathocles  had  made  himself  mas- 
ter  of  all  the  open  country,  and  Carthage  itself  must 
have  fallen,  had  it  not  been  for  a  mutiny  which  broke  out 
in  the  invader's  camp.  {Diod.  xx.)  He  succeeded  in- 
deed in  quelling  the  mutiny,  but  by  it  his  efforts  were 
crippled,  and  he  was  constrained,  instead  of  assaulting 
the  capital  itself,  to  be  content  with  endeavouring  to  de- 
tach the  tributary  states  from  its  interests.  He  contrived 
also  to  delude  Ophelias,  one  of  Alexander's  captains, 
who  had  established  himself  in  Cyrenaica,  to  co-operate 
with  a  large  army;  promising  to  assist  him  in  becoming 
sovereign  of  Africa.  Ophelias  {Diod.  ubi  sufi.)  little 
suspected  the  snare  that  was  laid  for  him;  he  joined 
Agathocles  with  a  considerable  force  ;  but  Agathocles 
caused  him  to  be  assassinated,  and  persuaded  the  troops 
of  Cyrenaica  to  enrol  themselves  under  his  standard.  A 
transaction  at  this  time  was  taking  place  at  Carthage, 
wliich,  if  Agathocles  had  received  timely  information, 
would  have  enabled  him  to  put  an  end  to  the  war.  Bo- 
milcar, to  whose  treachery  the  loss  of  the  last  battle  had 
been  attributed,  now  began  openly  to  avow  those  designs 
of  which  he  was  then  only  suspected.  He  endeavoured, 
with  the  assistance  of  some  mercenaries,  whom  he  had 
contrived  to  assemble,  to  get  forcible  possession  of  the 
chief  authority  in  Carthage.  His  scheme  was,  however, 
frustrated,  and  he  himself  crucified  in  the  midst  of  the 
forum.  He  endured  his  suflcrings  with  great  constancy; 
and  from  the  cross  he  harangued  the  multitude,  and  up- 
braided them  with  their  ingratitude  to  so  many  illustrious 
commanders.  The  singular  good  fortune  of  Agathocles 
now  began  to  forsake  him.  The  Carthaginiun  party  in 
Sicily  made  such  rapid  progress,  that  he  determined  to 
leave  for  a  season  the  management  of  affairs  in  Africa, 
and  to  return  to  Sicily.  His  return  to  Sicily  was  as  for- 
tunate as  he  could  have  hoped  ;  but  he  was  q\iickly  re- 
called, by  the  news  that  his  son  Archagatluis  had  been 
twice  defeated  by  the  Carthaginians,  and  that  he  labour- 
ed under  the  most  severe  want  of  provisions.  With  his 
usual  activity,  he  returned  on  the  instant  to  Africa;  his 
troops  were  sunk  almost  nilo  a  state  of  despair  from  want 
of  food  ;  he  found  himself  therefore  reduced  to  the  ne-  yi± 
cessity  of  engaging  immediately,  and  the  consequence     ^ 
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was  an  entire  ovcrtlirow.  The  tide  of  fortune  had  now 
ebbed  so  low  witli  him,  Ihal  his  only  anxiety  was  to  save 
himself  from  falliiif^  into  tin-  luiiids  of  the  Carthai^iiiiuns. 
He  succeeded,  after  (^reat  exertion,  in  elTcctitij^  his  es- 
cape, but  he  left  Ills  cliiUh'cn  and  his  rumainiiij^  troops 
to  the  mercy  of  the  con(|ueror.  Enraj^cd  to  find  tlu-m- 
selves  thus  deserted,  they  put  to  death  the  tyrant's  sons. 
The  Cartha(;;inians,  however,  were  well  pleased  to  j^rant 
them  very  easy  teinis,  and  |)uichased  the  cession  of  those 
stron^j  places  which  were  still  in  their  hands,  at  the  price 
of  30O  talents;  enj^agin)^  to  give  those  who  were  unwil- 
ling to  enter  into  their  service  safe  conduct  to  Sicily. 
This  treaty  was  in  the  following  year  ratified  by  Aga- 
thocles,  with  an  additional  article,  which,  availing  them- 
selves of  his  necessities,  they  extorted,  viz.  that  all  those 
cities  which  they  had  formerly  possessed  in  Sicily  should 
be  restored  to  them.  Thus  did  these  most  extraordinary 
wars,  which  had  threatened  the  destruction  of  the  Car- 
thaginian name,  terminate  in  the  disappointment  and 
discomfiture  of  their  enemy.  Their  efi'ects,  however, 
did  not  cease  here  ;  the  success  of  Agathocles  gave  to 
the  Romans  the  first  notion  of  the  practical)ility  of  invad- 
ing Africa  ;  and  Livy  (lib.  xxviii.  c.  43.)  makes  Scipio 
expressly  q\iote  this  example,  to  justify  the  opinion  he 
liad  given,  that  the  war  might  with  advantage  be  trans- 
ferred to  the  enemy's  country.  Oiodorus  is  so  strongly 
impressed  with  the  importance  of  these  occurrences,  that 
he  goes  out  of  his  way  to  point  out  the  peculiar  circuni- 
stances,  which  shew  the  intervention  of  an  over-ruling 
Providence. 

Agathocles,  however,  did  not  entirely  forego  his  ani- 
mosity to  the  Carthaginians  ;  and  he  was  making  prepa- 
rations for  another  war,  wlien  death  put  an  end  to  his 
plans",  (B.  C.  298,)  and  gave  to  Sicily  a  period  of  trau- 
cjuillity  to  which  it  had  so  long  been  a  stranger. 

Circumstances  now  began  to  connect  the  Carthagini- 
ans and  Romans  with  each  other,  and  gradually  gave 
birtli  to  those  jealousies  which,  in  the  end,  produced 
such  important  consequences.  The  arrival  of  Pyrrhus 
in  Italy,  equally  alarmed  both  nations,  and  induced  them 
to  renew  their  existing  treaties  with  an  additional  article, 
by  which  they  agreed  mutually  to  support  each  other 
against  the  designs  of  that  prince  ;  and  not  to  enter  into 
any  separate  treaty  with  him,  inconsistent  with  this  de- 
fensive alliance  :  and  it  was  further  stiimlated,  that  the 
Carthaginians  should  furnish  the  whole  of  the  shipping, 
both  transports  and  armed  galleys;  hut  that  the  expense 
of  every  armament  should  be  defrayed  by  that  party  in 
whose  defence  it  was  employed.  In  compliance  with 
the  terms  of  this  treaty,  they  dispatched  a  fleet  of  120 
sail,  luider  the  command  of  Mago,  to  tiie  assistance  of 
the  Romans,  as  soon  as  they  had  learnt  that  Pyrrhus  was 
actually  landed :  (^Justin,  xviii.  c.  2.)  Tliis  assistance 
the  Romans  declined.  Mago  then  had  an  interview  with 
Pyrrhus,  in  order  to  fathom  his  intentions  with  regard 
to  Sicily,  of  which  state  the  Caithaginians  were  now 
very  jealous.  Nor  was  this  jealousy  unfounded:  within 
a  very  short  period  Pyrrhus  received  ari  invitation  from 
the  Syracusans  to  come  to  their  assistance  against  one 
Maenon,  who  was  supported  by  the  Carthaginians  in  his 
endeavours  to  usurp  the  supreme  authority-  Pyrrhus 
very  gladly  availed  liimselt  of  the  opportunity  ;  he  was 
happy  to  have  a  pretext  for  quitting  Italy  ;  and  his  va- 
nity was  flattered  liy  finding  ainiself  called  upon  to  be 
•'.;e  defender  of  the  Gieiian  colonies.  Having  sent  Cy- 
rus before  him  to  arrange  l!ie  terms  of  his  reception,  he 
=et  sail  from  Tarentum  with  a  powerful  fleet,  and  in  a 


few  days  landed  at  Taurominium,  where  he  found  him- 
self at  the  head  of  .30,000  foot,  and  2500  horse,  exclusive 
of  his  Sicilian  auxiliaries.  The  Carthaginians  were  then 
occupied  in  the  siege  of  Syracuse,  which  they  immedi- 
ali'ly  abandoned.  Agrigentum  expelled  the  Carthagi- 
nian garrison,  and  opened  the  gates  to  the  conqueror ; 
Eryx  was  taken  by  storm,  and  no  town  of  any  importance 
remained  to  the  Carthaginians  except  Lilybxum.  This 
city  had  always  been  esteemed  one  of  the  keys  of  Sicily, 
and  the  exertions  made  in  defence  of  it,  were  propor- 
tionate to  its  importance.  The  Carthaginians  were, 
however,  so  cast  down  by  the  king's  previous  s\iccesscs, 
that  they  offered  to  aljandon  all  their  claims  on  Sicily,  if 
he  would  allow  them  to  retain  Lilybxum.  flushed  with 
good  fortune,  Pyrrhus  rejected  the  ofler :  a  conduct  he 
had  reason  to  repent,  for  he  was  compelled  to  raise  the 
siege  after  he  had  pressed  the  town  to  the  utmost.  Dis- 
heartened by  this  failui'e,  he  determined,  with  his  usual 
levity,  to  abandon  Sicily  entirely,  and  to  set  sail  for  Rhe- 
gium  ;  but  he  was  met  at  sea  by  a  strong  squadron,  which 
had  been  fitted  out  on  i)urpose  to  intercept  him:  thus  he 
was  constrained  to  adventure  an  engagement,  in  which 
he  was  so  completely  defeated,  that  he  reached  Locri 
with  only  ten  ships,  and  from  thence,  with  dinicully, 
marched  to  Tarentum.  The  Carthaginians  immediately 
set  about  reducing  the  Sicilian  towns,  which  had  been 
before  in  their  possession,  and  settled  their  aflairs  in  Si- 
cily upon  a  firmer  footing  than  ever. 

We  have  now  reached  that  period  when  Rome  and 
Carthage,  which  had  for  some  time  menaced  each  other 
from  a  distance,  came  actually  in  contact ;  when  the 
great  question,  whether  the  seat  of  universal  empire 
should  be  fixed  in  Africa  or  in  Europe  was  decided.  Be- 
fore we  enter  into  the  detail  of  circumstances  which 
gave  rise  to  the  first  Punic  war,  it  will  be  expedient 
to  take  a  short  survey  of  the  actual  state  of  Carthage, 
the  extent  of  her  dominion,  and  the  nature  of  her  in- 
fluence. 

The  limits  of  the  Carthaginian  dominions  in  Africa 
had  been  progressively  advanced,  till  they  extended  from 
the  western  borders  of  Cyrcnaica  to  the  Pillars  of  Her- 
cules :  but  at  this  distance  of  time,  and  with  our  scanty 
means  of  information,  it  is  impossible  to  trace  the  various 
stages  of  this  progression.  The  period  in  which  the 
Carthaginians  first  settled  in  Spain  is  involved  in  great 
obscurity ;  but  as  Diodorus  intimates  that  the  mines  of 
Spain  were  the  great  nerve  of  the  Carthaginian  power, 
by  which  they  were  enabled  to  fit  out  such  wonderful 
fleets,  and  bring  such  formidable  armies  into  the  field, 
we  may  conclude  that  they  had  established  themselves 
in  that  country  at  a  very  early  period,  previously  to  the 
reigns  not  only  of  Darius  and  Xerxes,  but  also  of  Cyrus 
himself. 

Justin  states,  that  they  were,  in  the  first  instance,  led 
to  intermeddle  in  the  affairs  of  Spaui,  with  a  view  of  as- 
sisting that  sister  colony  which  the  Phoenicians  had  esta- 
blished at  Gadcs,  (lib.  xliv.  c.  5.)  The  assistance  af- 
forded by  them  was  effectual  in  defending  it  against  the 
attacks  of  the  neighbourmg  people;  but  not  content  with 
this,  they  managed  to  obtain  possession  of  the  colony 
itself,  and  of  the  whole  province  in  which  it  was  situated. 
This  event  probably  took  place  about  the  middle  of  the 
second  century,  after  the  fomidalion  of  Carthage  ;  for 
Diodorous  distinctly  states,  (lib.  v.  c.  1.)  that  at  this  time 
a  coiony  was  established  in  Ebusus,  (now  Ivica,)  and 
in  ad  likelihood  the  whole  of  the  Balearic  islands  were 
colonised  at  the  same  time :  Xow,  it  seems  reasonable 
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to  suppose,  that  the  advance  of  the  Carthaginian  coloni- 
zation was  progressive,  and  therefore  that  the  settlement 
at  Cadiz  would  be  subsequent  to  that  at  Ebusus;  hence, 
we  may  perhaps  be  allowed  to  infer,  that  the  Carthagi- 
nians made  their  first  descent  into  Spain  about  160  years 
after  the  building  of  their  city.  Nevertheless,  it  ap- 
pears, from  the  accounts  of  Livy  and  Polybius,  that  the 
greatest  part  of  Spain  remained  unsubdued  till  the  wars 
of  Hamilcar,  Asdrubal,  and  Hannibal. 

In  Sardinia,  their  settlements  were  almost  coeval  with 
their  existence  as  a  people:  the  whole  island  appears  to 
have  been  in  subjection  to  them  at  the  period  of  their 
first  treaty  with  the  Romans. 

Corsica,  too,  was  occupied  by  them  from  very  ancient 
times:  they  probably  succeeded  immediately  to  that  co- 
lony whicii  the  Phocaeans  were  compelled  to  abandon. 
Herodotus  (lib.  vii.)  mentions  the  Corsicans  among  those 
nations  which  were  united  to  form  that  vast  armament 
with  which  the  Carthaginians  invaded  Sicily  in  the  days 
ofGclon. 

The  small  islands  of  Mclita  and  Gaulos  (now  Malta 
and  Goza)  were  likewise  in  subjection  to  the  Carthagi- 
nians. According  to  Diodorus,  these  islands  were  first 
peopled,  either  from  Carthage  or  Phoenicia.  (^Diod.  Sic. 
lib.  V.  c.  2.) 

This  rapid  survey  may  suffice  to  give  us  some  idea  of 
the  actual  extent  of  the  Carthaginian  influence.  The 
Romans,  on  the  other  side,  had  now  begun  to  feel  their 
strength,  and  were  considerably  elated  by  their  recent 
success  against  Pyrrhus.  That  experienced  commander 
foresaw  the  collision  which  was  about  to  take  place  be- 
tween these  powerful  rivals,  and  is  said,  upon  leaving 
Sicily,  to  have  pointed  out  that  island  as  the  subject 
and  the  first  scene  of  the  contest.  (Plutarch,  in  vit. 
Pyrr/ii.) 

Notwithstanding  the  Carthaginians  had  been  thus 
sticcessful  in  dislodging  the  Epirots  from  Sicily,  they 
had  still  two  powerful  enemies  to  contend  with,  the 
Syracusans  and  the  Mamertines.  The  former  had  re- 
cently appointed  Hiero  for  their  leader,  who  is  uniformly 
represented  by  the  ancient  historians  as  a  consummate 
hero,  and  most  amiable  prince  :  under  his  command  the 
Syracusan  forces  obtained  several  considerable  advan- 
tages over  the  Carthaginians.  (See  Justin,  lib.  xxiii.  c. 
4.;  Theocrit.  in  Idyllio.  16.  ;  Find,  in  Olym/i.  I.) 

The  Mamertines  were  originally  a  body  of  Campanian 
mercenaries,  which  Agathocles  had  retained  in  his 
service.  Tlicy  were  afterwards  involved  in  a  dispute 
with  the  citizens  of  Syracuse,  as  to  their  right  of  giving 
votes  hi  the  election  of  magistrates  ;  the  consequence  of 
which  was,  an  agreement  that  the  Campanians  should 
evacuate  Sicily  within  a  limited  time.  Under  pretence 
of  embarking  for  their  native  country,  they  retired  to 
Messina,  of  which  town  they  took  possession  by  trea- 
chery, expelling  or  assassinating  all  the  inlialntants,  and 
assuming  to  themselves  the  name  of  Mamcrlini,  a  word 
which,  in  the  ancient  language  of  southern  Italy,  is  used 
to  signify  a  warlike  people. 

In  this  horrid  action  they  soon  found  imitators  :  Some 
Roman  tioops,  to  the  numljor  of  about  4000,  had  been 
posted  at  Pihegiuin,  during  the  late  wars  in  Italy,  under 
the  command  of  one  Decius,  a  Campanian  :  these,  as- 
sisted by  the  Mamertines,  murdered  the  citizens,  and 
seized  tlieir  property  ;  but  they  were  speedily  punished 


by  the  Romans  with  exemplary  vigour.  The  Mamer- 
tines, on  their  side,  were  closely  pressed  by  Hiero,  who 
was  eager  to  retaliate  upon  them  the  injuries  they  !:ad 
committed.  They  were  at  length  reduced  to  such  dis- 
tress, that  they  resolved  to  surrender  themselves  to  the 
first  power  that  could  afford  them  protection  ;  but  beuig 
divided  in  their  choice,  one  party  made  an  offer  of  sub- 
mission to  the  Carthaginians,  another  to  the  Romans. 
The  latter  scrupled  to  avow  themselves  the  protectors 
of  a  crime  which  they  had  so  lately  punished  ;  but  while 
they  hesitated,  the  Carthaginians,  availing  themselves  of 
the  delay,  and  of  the  neighbourhood  of  their  own  mili- 
tary stations,  got  the  start  of  their  rivals,  and  were 
received  into  Messina.*  This  unexpected  advantage, 
gained  by  a  power  of  which  they  had  so  much  reason 
to'be  jealous,  roused  the  Romans  :  they  instantly  sent 
orders  to  the  consul  Appius  Claudius,  who  had  charge 
of  the  forces  in  the  neighbourhood  of  Rhegium,  to  as- 
semble all  the  shipping  which  could  b"e  found  on  the 
coast,  from  Tarentum  to  Naples,  and  to  pass  with  his 
army  into  Sicily.  As  soon  as  his  fleet  appeared,  the 
party  in  the  city  which  had  favoured  the  admission  of 
the  Romans  took  arms,  and  forced  the  Carthdginians  to 
evacuate  the  place.     (^Polyb.  lib.  i.) 

Thus  commenced  the  first  Punic  war.  The  first 
object  of  either  party  was  no  more  than  to  command  the 
passage  of  the  straits,  by  securing  the  possession  of 
Messina ;  but  their  views  were  gradually  extended,  and 
the  contest  quickly  assumed  its  real  form,  a  struggle 
for  the  sovereignty  of  the  whole  island  and  the  dominion 
of  the  seas.  Unfitted  as  the  Romans  were,  both  by  their 
habits  and  by  the  nature  of  their  resources,  for  a  naval 
war,  yet  the  commanding  aspect  of  their  first  descent  on 
Sicily,  induced  Hiero  to  unite  with  them.  The  small 
force  which  Appius  had  so  hastily  transported,  was 
replaced  by  two  consular  armies  ;  these  were  sufficiently 
powerful  to  make  Hiero  tremble  in  his  capital ;  he  had 
also  grounds  for  suspecting  the  intentions  of  the  Car- 
thaginians towards  him,  and  he  was  influenced  per.;aps 
by  that  hereditary  animosity  which  the  people  of  Syra- 
cuse must  have  felt  against  the  Carthaginian  name.  All 
or  any  of  these  reasons  may  be  sufficient  to  account  for 
the  line  of  conduct  pursued  by  him.  The  accession  of 
Hiero  to  tiie  Roman  cause,  altered  tiic  whole  character 
of  the  war.  It  enabled  the  Romans  to  plan  and  to  exe- 
cute designs  which,  under  other  circumstances,  must 
have  b«en  impossible.  The  Carthaginians  were  not  dis- 
pirited by  this  sudden  change  ;  they  made  new  levies  in 
Gaul  and  Liguria;  reinforced  their  armies  ;  ami  fixing 
on  Agrigcntum  as  tlieir  principal  military  station,  tiiey 
appointed  Hanno  commander  of  their  forces.  Tlie  Ro- 
man army  was  engaged  in  the  siege  of  Agrigentum 
wi'.en  Hanno  assumed  the  command ;  he  immediately 
led  his  troops  to  the  relief  of  the  place.  A  severely 
contested  battle  ensued,  in  which  the  Romans  were 
victorious.  The  possession  of  Agrigentum  was  the  first 
fruit  of  their  victory  ;  it  served  also  to  establish  the 
wavering  fidelity  of  Hiero,  and  confirm  his  adherence 
to  the  cause  he  had  espoused.  (Polyb.  lib.  i.  p.  29.  Edit. 
Casaub.) 

Tiie  Romans  perceiving  that,  notwithstanding  their 
success  by  land,  their  coasts  of  Italy  still  continued  open 
to  the  depredations  of  the  ('arthaginiim  fleets,  resolved 
at  once  to  equip  a  fleet  wliich  might  enable  them  to  cope 
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wUh  their  foe,  even  on  his  own  peculiar  clement.  This 
attempt,  so  bold  in  its  c.oiicijjiion,  and  so  important  in 
its  ultimate  conse(|iu-nc(s,  iiukiccd  Polybius,  (as  he  him- 
self states,)  to  write  the  history  of  this  war,  "  in  order 
that  the  circumstances  whitli  attended  the  first  foiination 
of  the  Roman  marine  nii^^ht  never  be  fort^otten."  A 
Carthaj^iiiian  vessel,  which  had  been  accidentally  strand- 
ed al  Messina,  seivcd  them  for  a  model,  and  within  the 
short  period  of  sixty  days,  they  had  fitted  out,  and  man- 
ned for  8ca,  100  (jaliies  of  live  benches  of  oars  and 
twenty  triremes.  These  vessels  were  exti'cmely  rude, 
both  in  their  materials  and  construction,  yet  the  labour 
of  buildiuij  tiiem  must  have  been  innnense,  as  a  quin- 
querenie  was  capable  of  carrying  300  rowers  and  200 
fightint;  men. 

Wnile  the  jjallies  were  building,  the  Romans  exer- 
cised their  rowers  on  benches  erected  on  the  beach.  And 
in  order  to  counterbalance  the  advantajjc  which  the 
Carthaginians  were  likely  to  derive  from  their  superior 
seamanship,  they  invented,  (or  rather  in  the  opinion  of 
.some  writers,  improved.)  the  machine  called  the  corvus, 
by  whicli  they  wire  enabled  to  grapple  and  bind  the 
vessels  together,  so  as  to  give  to  their  soldiers  full  scope 
for  the  exertion  of  their  bodily  strength  and  activity. 

In   the   first   rencontre  of  the  hostile   fleets,  the  Car- 
thaginians  were,  as  it  might  be  expected,  successful ; 
hut  in  a  siibseipient  engagement,  they  met  with  a  severe 
check,    and   their   ailmiral,    Hannibal,    having    lost    the 
p;reater  pait  of  liis  ships,  with  dilTiculty  made  Ins  escape. 
The  conmiand  of  tlie    Roman   fleet    had   now  devolved 
upon  the  consul  Duilius,  to  whom  is  attributed  tlic  inven- 
tion of  the  Corvus.     He  engaged  tlie  Carthaginian  fleet 
without  delay,  and  by  the  help  of  liis  new   engine  suc- 
ceeded in  giving  them  a  complete  overthrow.     (B.   C. 
260.)  The  loss  of  the  Carthaginians  is  variously  related  ; 
Hannibal,  having  been  obliged  to  abandon  his  own  ves- 
sel to  tiie  enemy,  returned  to  Carthage,  where  he  obtain- 
ed reinforcenicnts  for  his  shattered  fleet.     Putting  to  sea 
again,  he  steered  for  the  coast  of  Sardinia,  where  he 
was  surprised  by  the  Romans  while  at  anchor,  who  car- 
ried otT  some  of  his  ships,  and  took  great  numbers  of  his 
men  prisoners  :  this  so  incensed  llie  rest,  that  they  seized 
their  admiral    and   crucified   him.      Tiie   affairs  of  the 
Carthaginians  in   Sicily  had,  in  this  interval,  assumed  a 
more  f>ivourable  aspect.     Hamilcar,  their  connnunder, 
availing  himself  of  a  dispute  wliich  liud  occurred  between 
the  Roman  legions  and  tncir  auxiliaries,  surprised  their 
camp,  put  four  thousand  to  the  sword,  and  dispersed  the 
rest.      Notwithstanding  this   disaster,  the  terror  of  the 
Roman  arms  was   still  sustained   by  the  vigilance  and 
bravery  of  the  consul  Florus,  wliile  his  colleague  Cor- 
nelius Scipio,  made  a  descent  on  Corsica,  and  menaced 
the  coasts  of  Sardinia.     Several  engagements,  both  by 
land  and  sea,  ensued,  with  various  results,  but  for  the 
most  part  to  the   advantage  of  the  Romans,  who  were 
thus,  by  degrees,  encouraged  to  prepare  for  an  invasion 
of  .Vfrica  ilself,  as  the  only  means  by  which  they  could 
oblige   tiie  enemy   to   evacuate  Sicily.     (Poii/b.  lib.    I. 
p.  2  2.)  In  the  ninth  year  of  the  war,  the  consuls  Manlius, 
Dulso,  and  .Vttilius  Regulus,  with  the  fleet  under  their 
ommand,   consisting  of  .oO  ^jallies  of  different  sizes, 
.leld  their  rendezvous  at  Messina.     Having  taken  their 
land    forces  on  board,  they  proceeded  alojig   the   coast. 
The  Carthaginian  fleet,  which,  as  to  the  number  of  ves- 
sels, was  about  equal,  was  lying  at  Lilybxum,  under  ti-.e 
command   of  Ilanno  and  Hamilcar.     Tiic   liostile  squ  i- 
drons  met  near  Heraclea  Minoa.     The   Roman  com- 
^'oL.  v.  Part.  H. 


mandcrs  drew  up  their  (Icct  in  the  form  of  a  wedge,  the 
Carthaginians  were  in  line.  The  consuls  observing  that 
this  line  was  weak  towards  the  centre,  caused  it  to  be 
vigorously  attacked  in  that  part.  A  most  obstinate  con- 
flict ensued,  which  termiirated  in  favour  of  the  Romans, 
who  lost  in  the  action  only  24  gallics,  whilst  the  Cartha- 
ginians had  .30  simk  and  63  taken.  After  the  battle, 
Hamilcar  sent  Haniio  to  make  proposals  of  peace  to  the 
consuls,  which  being  rejected,  the  war  continued  to  rage 
with  as  much  fierceness  as  ever;  and  the  consuls  soon 
after  setting  sail  for  Africa,  landed  without  opposition 
near  Clupea  ;  or,  as  Polybius  calls  it,  Asjjis.  Nothing 
could  exceed  the  terror  and  astonislnnent  which  the 
news  of  the  Roman  invasion  caused  at  Carthage.  These 
were,  however,  in  some  degree  diminished  by  the  in- 
telligence that,  contented  with  ravaging  the  whole  coun- 
try almost  to  the  very  gates  of  the  capital,  one  of  the 
consuls  had  returned  to  Rome  with  the  best  part  of  the 
troops,  leaving  the  management  of  the  war  to  his  col- 
league Regulus,  with  only  40  ships,  15,000  foot,  and 
500  horse.  Hamilcar  was  recalled  from  Sicily,  and  was 
joined  with  Asdrubal  and  Bostar,  in  the  command  of  the 
army.  Regulus  having  spent  the  winter  at  Clypca, 
hearing  that  the  Carthaginian  anny  was  in  motion,  ad- 
vanced with  his  forces,  and  encamped  upon  the  Bagrada 
in  the  neighbourhood  of  Carthage.  Here  he  is  said  to 
have  met  with  that  monstrous  serpent,  of  which  several 
ancient  writers  make  mention :  the  descriptions  arc 
probably  hyperbolical,  yet  it  is  impossible  to  refuse  all 
credit  to  a  story  for  which  there  are  so  many  authorities. 
(Val.  Maximus.  lib.  i.  c.  8.  Liv.  r/iit.  lib.  xxx.) 

The  Carthaginian  generals  advanced  to  give  him  bat- 
tle, but  most  unwisely  took  up  a  position  in  gromid  that 
was  unfit  for  the  operations  of  elephants  or  horse,  in 
which  the  great  part  of  their  strength  consisted.  Re- 
gulus profited  by  this  mistake,  attacked  them  in  the 
night,  and  entirely  defeated  them.  This  victory  was 
productive  of  the  most  important  consequences ;  Utica 
opened  its  gates,  Tunis  was  forced  to  submit,  and  noth- 
ing now  remained  but  to  lay  siege  to  Carthage  itself. 

To  complete  the  misfortunes  of  the  Carthaginians, 
their  territory  was,  at  this  time,  invaded  by  the  Numi- 
dians,  who  conmiittcd  the  most  dreadful  ravages.  The 
Roman  consul,  elated  by  his  good  fortune,  and  desirous 
to  terminate  the  war  before  tlie  arrival  of  a  successor, 
offered  to  treat  with  the  vanquished,  but  on  terms  so 
extravagant,  that  they  were  at  once  rejected  by  the 
senate. 

At  this  conjuncture,  a  Carthaginian  officer  who  had 
been  sent  to  Greece  to  levy  soldiers,  returned  with  a 
body  of  mercenaries,  amongst  whom  was  one  Xantippus, 
a  Sjiartan,  who  had  sonic  reputation  for  militaiy  science. 
To  liini  the  command  of  the  remaining  forces  was 
entrusted  ;  and  he  succeeded  in  infusing  into  then\  some 
knowledge  of  the  Grecian  tactics,  and  an  unbounded 
confidence  in  his  own  skill  and  experience.  Regulus 
was  little  prepared  for  this  change  ;  when  lie  saw  the 
Carthaginian  army  again  advancing,  flushed  with  the 
hope  of  new  victories,  he  at  once  led  his  men  to  the  at- 
i.\ck,  and  ventured  even  to  cross  the  river  which  separat- 
ed the  two  armies.  This  rashness  led  to  the  entire  des- 
truction of  his  army.  Xantippus  profited  to  the  utmost 
of  his  antagonist's  misconduct,  and  only  two  thousand  of 
the  Romans  escaped  from  the  field.  Regulus  himself 
was  taken  prisoner.  The  Carthaginians  treated  all  tncir 
captives  with  great  humanity,  except  the  general.  The 
story  of  his  sufferings  and  constancv  is  well  known. 
3  M 
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Xantippus,  to  whose  conduct  tlie  wliole  ol'  this  success 
roust  be  attributed,  withdrew  from  Carthage  immediately 
afterwards.  "  Wisely  and  prudently,  (says  Polybius,)  as 
the  splendour  of  his  action  must  have  excited  a  degree 
of  jealousy  and  envy  sufficient  to  overwhelm  even  a 
citizen ;  how  much  more  a  stranger  and  a  foreigner." 
(Polyb.p.  37.  Appian.  m  Libycis,  sub  iiiit.) 

The  Romans  sent  out  a  strong  squadron  to  bring  off" 
the  remains  of  the  defeated  army  ;  but  in  the  passage  to 
Sicily  on  their  return,  they  met  with  a  dreadful  tempest, 
in  which  they  lost  almost  their  whole  fleet.  This,  and 
several  subsequent  calamities,  so  greatly  dispirited 
them,  that  they  determined  for  a  season  to  lay  aside  all 
naval  operations.  The  Carthaginians  were  thus  left 
masters  of  the  sea.  The  theatre  of  war  was  now  again 
removed  to  Sicily,  where  it  raged  with  unabated  vio- 
lence. The  affairs  of  the  Carthaginians  were  in  a  state 
of  progressive  deterioration,  till  the  appointment  of  Ha- 
milcar,  surnamed  Barcas,  to  the  chief  command.  His 
valour  and  enterprise  restored  for  a  short  time  the  droop- 
ing fortunes  of  his  country,  but  in  the  end  he  was  obliged 
to  yield.  The  Romans  had  soon  become  sensible  of  the 
absolute  necessity  they  were  under  of  restoi'ing  their 
ships  ;  and  they  did  so  with  a  resolution  and  vigour 
which  enabled  them  once  more  to  prevail  over  the  su- 
~perior  skill  and  address  of  their  enemy.  Another  de- 
feat at  sea  compelled  Hamilcar  to  seek  for  peace.  (B. 
C.  242.)  It  was  granted,  but  upon  conditions  so  harsh, 
and  dictated  by  the  Romans  with  so  much  insolence,  that 
Hamilcar  from  that  moment  conceived  an  invincible 
aversion  to  the  Roman  name.  He  concluded  peace,  only 
that  he  might  give  his  country  time  to  breathe,  and  that 
they  might  afterwards  be  able  to  chastise  the  insolence 
to  which  they  were  at  present  compelled  to  submit.  The 
terms  of  peace  were  these :  That  the  Carthaginians 
.should  evacuate  Sicily  ;  that  they  should  not,  for  the 
future,  make  war  on  Hiero  king  of  Syracuse,  or  any  of 
his  allies  ;  that  they  should  release  all  Roman  captives 
without  ransom  ;  and  within  twenty  years,  pay  to  the  Ro- 
mans a  sum  of  three  thousand  Euboic  talents.*  The  peo- 
ple of  Rome  refused  to  ratify  this  treaty,  till  they  had 
sent  ten  commissioners  into  Sicily  to  examine  into  the 
actual  state  of  afi"airs.  By  these,  some  additional  articles 
were  added  of  inferior  importance,  but  still  liarsher  ten- 
dency. The  ratifications  were  then  interchanged,  and 
Asdrubal  retired  to  Lilybaeum,  where  he  resigned  to 
Gisco  the  care  of  transporting  the  troops  to  Africa. 
{^Polybius  ubi  sufira.) 

Thus,  after  twenty-three  years  continuance,  ended 
the  first  Punic  war ;  leaving  the  contending  parties 
weakened,  indeed,  but  not  dispirited ; — with  their  re- 
sources exhausted,  but  their  mutual  animosity  increased 
and  exasperated  beyond  measure.  The  excellent  Poly- 
bius, in  a  recapitulation  of  the  most  remarkable  circum- 
stances of  the  contest,  gives  the  preference  to  the  Roman 
soldiers  above  the  Carthaginian  ;  but  at  the  same  time 
he  allows,  that  Hamilcar  Barcas  proved  himself,  both  in 
bravery  and  conduct,  the  greatest  captain  of  the  age. 

Carthage  had  no  sooner  relieved  itself  from  the  pres- 
sure of  this  bloody  and  expensive  war,  than  it  found  it- 
self involved  in  another,  whicii  had  very  nearly  proved 
fatal.  The  mercenary  troops,  when  they  returned  to 
Africa,  found  that  the  public  treasury  was  too  much  ex- 
hausted to  discharge  their  arrears  of  pay.  They  quickly 


became  clamorous,  and  committed  the  greatest  disorders 
in  the  city.  The  senate  endeavoured  to  pacify  them,  by 
giving  a  sum  of  money  for  their  present  subsistence,  and 
persuading  them  to  retire  to  Sicca,  promising  that  when 
the  remainder  of  the  troops  arrived  from  Sicily,  all  their 
demands  should  be  satisfied.  At  Sicca,  they  quickly  be- 
came more  licentious  than  ever  ;  and  Hanno,  one  of  the 
Suffetes,  was  sent  to  allay  their  discontents.  Upon  his 
arrival  at  Sicca,  he  conducted  himself  in  the  most  pre- 
posterous and  imprudent  manner.  He  expatiated  upon 
the  poverty  and  distresses  of  the  state ;  and,  instead  of 
answering  the  high  expectations  of  the  discontented,  he 
desired  them  to  be  satisfied  with  receiving  part  of  theif 
pay,  and  remit  the  remainder  to  meet  the  pressing  exi- 
gencies of  the  commonwealth. 

The  mercenaries  were  highly  exasperated  by  these 
disappointments  ;  and  still  more,  when  they  saw  their 
cause  entrusted  to  Hanno,  to  whom  their  merits  and  ser- 
vices were  utterly  unknown,  while  neither  Hamilcar, 
nor  any  of  the  officers  under  whom  they  had  served  in 
Sicily,  came  forward  on  the  occasion.  Immediately  they 
had  recourse  to  armis  ;  and  advancing  to  Tunis,  they  en- 
camped before  it,  with  a  force  little  short  of  twenty  thou- 
sand men.  The  Carthaginians,  greatly  alarmed  by  the 
approach  of  such  a  body  of  irritated  enemies,  endea- 
voured to  soothe  them  with  promises  and  concessions. 
After  much  discussion,  the  mutineers  consented  to  refer 
their  claims  to  Gisco  for  decision.  He  had  obtained  the 
affection  and  confidence  of  the  troops,  when,  left  by  Ha- 
milcar in  command  at  Lilybsum.  Relying  on  their  tried 
attachment,  he  set  out  at  once  to  the  camp  near  Tunis. 
Having  conferred  with  the  several  officers  apart,  and  ex- 
postulated with  them  in  a  firm  yet  insinuating  manner, 
on  their  misconduct,  he  succeeded  in  persuading  them 
to  consent  to  take  their  arrears  of  pay,  and  return  to 
their  allegiance  ;  when  on  a  sudden  all  his  labours  were 
frustrated  by  the  machinations  of  two  miscreants,  who 
had  distinguished  themselves  as  leaders  in  the  mutiny. 
Spondius  was  a  mercenary  slave  from  Rome,  and  dread- 
ed to  fall  again  into  his  master's  power  ;  and  Mathos, 
who,  though  an  African  and  free  born,  had  been  very 
active  in  exciting  the  rebellion,  and  was  apprehensive 
of  the  punishment  which  awaited  him  from  the  Cartha- 
ginians. Inflamed  by  the  artifices  and  misrepresentations 
of  these  men,  the  troops  at  once  rejected  all  means  of 
conciliation,  seized  Ciisco  and  his  attendants,  and  loaded 
them  with  irons.  {Polyb.  p.  68,  69,  70.) 

Carthage  was  now  reduced  to  a  state  of  the  utmost 
distress  ;  the  tributary  states  of  Africa  joined  themselves 
to  the  mutineers  ;  and  thus  she  saw  herself  surrounded  on 
all  sides  by  active  and  irritated  enemies,  and  deprived, 
at  the  same  time,  of  all  her  resources  and  accustomed 
means  of  defence.  Notwithstanding  these  adverse  cir- 
cumstances, she  did  not  despond.  AH  citizens  capable 
of  bearing  arms  were  nnistcred,  new  levies  were  made 
wherever  soldiers  could  be  procured,  and  the  fleet  was 
refitted  wilh  all  expedition.  The  command  of  the  forces 
was  givci\  to  Hanno,  who  at  first  gained  some  slight  ad- 
vantages ;  but  was  soon  after  surprised  in  his  camp,  and 
even  sufl'ered  the  mercenaries  to  possess  themselves, 
without  opposition,  of  the  isthmus  which  connected  the 
city  with  liie  main  land  of  Africa.  To  remedy  these 
disasters,  Hamilcar  Barcas  was  once  more  called  to  the 
head  of  affairs.  He  marched  against  the  enemy  with 
about  10,000  men,  horse  and  foot,  which  were  all  the 


.\boiit  half  a  million  sterling'.    Tlie  Euboic  talent  was  sixty  Attic  Biin»,  equal  to  193/.  16j,  W. 
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li'oopsthc  Caitliaginians  could  at  lliat  lime  assemble  for 
tlieir  (leCciu  c.  Iluvini;  passed  the  Ha^jrada  by  ii  sliata- 
gein,  he  ^uve  baUli-lo  the  nieicciiaiies,  and  <:on>i>htely 
ddcaU'd  tlieiii,  killiiij;  six  thousand,  and  niakiiij^  two 
thonsaiid  prisoiuMS.  Nolwilbslandinij;  this  defeat,  the 
malcontents  had  still  such  advantaj^e  of  nuniliers,  that 
their  army,  under  S|>on<hus,  and  Auloiiitus  a  Gaul,  were 
able  to  surround  tliat  of  liamilcar.  So  eompletcly  was 
this  eUVcled,  that  the  whole  army  must  have  been  de- 
stroyed, had  it  not  happened  that  a  yoiuijj  Nuniidian  of 
rank,  byname  Naravasus,  being  struck  with  admiration 
for  llamilcar's  character  and  talents,  came  over  to  him 
witli  two  thousand  horse.  Thus  strenj^lhened,  he  was 
enabled  to  give  battle  on  more  equal  terms.  After  a  mo.sl 
obstinate  conllict,  in  which  ten  thousand  of  the  mutineers 
Were  killed,  he  reinaine<l  master  of  the  field.  The  j^enius 
of  Hamilcar  enabled  him  to  smniount  all  the  difficulties 
which  opposed  him.  The  war  continued  for  three  years 
and  four  months,  and  was  carried  on  with  extreme  cru- 
elty on  both  sides  ;  such  (says  Folybius)  as  had  never  be- 
fore been  witnessed.  Its  conclusion  was  much  more  for- 
tunate than  the  Carthaginians  could  have  been  warranted 
to  expect ;  they  still  retained  all  Africa  in  subjection,  and 
revenged  themselves  on  the  first  instigators  of  the  rebel- 
lion, by  the  infliction  of  the  most  cruel  tortures.  (11.  C. 
238.  Polijliiusi  lib.  i.  subjine.') 

During  the  Libyan  war,  the  mercenaries  stationed  in 
Sardinia  had  declared  against  the  Carthaginians,  and 
possessed  themselves  of  all  the  strong  places  in  the 
island.  The  Romans  not  only  gave  countenance  to  this 
revolt,  but  actually  sent  the  consul  Sempronius  with  a 
fleet  to  supjiort  the  malcontents.  Tlie  Carthaginians, 
being  exhausted  by  their  domestic  disasters,  were  obliged 
to  surrender  the  island  without  resistance,  and  to  pur- 
chase a  continuance  of  the  peace  by  a  present  of  twelve 
hundred  talents. 

Hamilcar,  by  the  happy  conclusion  of  the  Libyan  war, 
had  restored  tranquillity  to  his  country  ;  but  he  found 
tliat  she  would  he  still  unable  to  cope  with  her  haughty 
rival.  He  determined,  therefore,  to  imdertakc  the  en- 
tire conquest  of  Spain,  in  the  hope  that  it  would  supply 
to  the  Carthaginians  both  a  school  of  military  discipline 
and  a  magazine  of  warlike  stores,  whenever  they  should 
renew  the  contest  with  Rome,  liamilcar  did  not  attempt 
to  disguise  his  hatred  to  the  Roman  name ;  he  publicly 
avowed  the  motives  of  his  expedition,  and  took  with  him 
Hannibal  his  son,  and  Hasdrubal  his  son-in-law,  having 
inspired  them  both  with  an  implacable  aversion  against 
those,  whom  he  considered  as  the  destroyers  of  his  coun- 
try's grandeiir.  (Polyb.  lib.  iii.  p.  167.)  Nine  years  he 
fought  in  Spain,  subjecting  either  by  force  or  by  persua- 
sion, the  greatest  part  of  tiie  country  to  the  Carthagi- 
nian power,  and  at  last  fell  gloriously  in  the  field  of  bat- 
tic  at  the  head  of  his  troops.  (Polyb.  lib.  ii.  p.  90.  Liv. 
lib.  xxi.  c.  2.)  The  army  elected  Hasdrubal  to  succeed 
him,  which  appointment  was  confirmed  by  the  senate  of 
Carthage.  He  conducted  himself  with  great  prudence ; 
and,  to  secure  the  acquisitions  of  his  predecessor,  built  a 
city,  which  was  afterwards  called  New  Carthage.  (B.  C. 
227.)  The  Romans  viewed  the  progress  of  the  Cartha- 
giniLUi  arms  in  Spain  with  considerable  jealousy.  For 
the  present,  however,  they  contented  themselves  with 
concluding  a  treaty,  the  articles  of  which  were,  1st,  That 
the  Carthaginians  should  not  pass  the  Iberus.  2d,  That 
the  Saguntum,  with  the  neighbouring  Greek  colonics 
whicu  had  implored  the  protection  of  Rome,  should  en- 
joy their  ancient  rights  and  privileges.     Hasdrubal  still 


pushed  on  his  conquesls,  though  he  was  cautious  not  to 
pass  these;  limits.  Having  managed  the  Carthaginian 
affairs  in  Spain  for  »ight  years,  he  was  at  last  assassinated 
by  a  (iaul,  wliose  master  he  had  put  to  death.  Hasdru- 
bal three  years  before  had  written  to  Carthage,  to  desire 
that  Hannibal,  then  twenty-two  years  of  age,  might  he 
sent  out  to  him.  This  was  opposed  by  Hanno,  whore- 
j)resented  that  it  would  give  undue  weight  to  the  ISarcine 
])arty.  The  objection  was  over-ruled,  and  the  young 
soldier  was  suflered  to  depart.  He  quickly  drew  upon 
himself  the  attention  of  the  whole  army,  who  were  eager 
to  hail  the  o]>eiiing  virtues  of  the  son  of  Hamilcar.  Even 
Livy  himself  seems,  in  speaking  of  Hannibal,  to  lay  aside 
his  animosities  as  a  Roman,  and  to  dwell  witli  delight  on 
the  vai-ious  cjualities  of  this  extraordinary  man.  "Ne- 
ver," says  he,  "  was  there  a  disposition  Ijetter  qualified 
even  for  the  most  opposite  things,  whether  for  obedience, 
or  for  connnand.  lloldly  adventurous  in  undertaking 
dangers,  he  displayed  eminent  skill  and  presence  oi 
mind  when  engaged  in  them.  N'o  labours  could  exhaust 
his  body  or  depress  his  spirits.  He  was  capable  alike  of 
enduring  heat  and  cold,  and  in  his  food  consulted  only 
the  demands  of  nature,  not  the  suggestions  of  appetite  : 
No  stated  hours  were  allotted  by  him  for  sleep  or  study, 
cither  by  night  or  day.  It  was  only  the  time  unoccupied 
by  business  that  he  gave  up  to  repose,  courting  it  neither 
by  silence  nor  the  softness  of  his  bed.  On  the  conti-ary, 
he  was  often  seen  lying  on  the  ground,  amidst  the  senti- 
nels and  guards.  He  was  distinguished  from  his  cqualo 
by  no  superiority  of  dress,  but  his  arms  and  his  horses 
were  always  conspicuous.  In  the  performance  of  mili- 
tary duties,  whether  of  cavalry  or  infantry,  he  was  ever 
foremost:  the  first  in  entering  the  combat,  he  was  the 
last  to  quit  the  field.  Eminent  as  were  these  virtues, 
they  were  equalled  by  the  enormity  of  his  vices.  His 
cruelty  was  disgraceful  to  human  nature  ;  his  treachery 
without  example,  even  at  Carthage  ;  he  utterly  contemn- 
ed all  truth  and  sanctity,  all  fear  of  the  gods,  all  rever- 
ence for  oaths,  all  the  obligations  of  religion."  To  the 
latter  part  of  this  character  the  subse(juent  conduct  of 
Hannibal  is  in  direct  contradiction.  ^luch  must  be  al- 
lowed to  the  prejudices  of  Livy  ;  yet  he  cannot  be  ac- 
quitted of  a  malicious  uitenlion  to  blacken,  by  vague  ajid 
general  censures,  the  character  of  the  man  who  unques- 
tionably proved  himself  the  greatest  general  that  has 
existed  in  any  age. 

Such  w  as  the  man,  who  now,  by  the  unanimous  voice 
of  the  army,  was  called  to  conduct  the  affaits  of  the 
Carthaginians  in  Spain  He  was  in  his  twenty-sixth  year, 
full  of  confidence  and  hope.  From  the  first  moment  of 
his  appointment,  he  conducted  himself  as  though  Italy 
had  been  the  province  allotted  to  him.  After  several 
successful  enterprises  against  tlie  natives  of  Spain,  which 
served  both  to  secure  his  previous  conquests  and  to  aug- 
ment his  resources ;  then  having,  with  singular  address, 
furnished  himself  with  all  things  necessary  for  the  im- 
portant entcrprize,  without  affording  to  the  Romans  a 
pretext  for  declaring  war,  he  on  a  sudden  laid  siege  to 
Saguntum  ;  and  thus,  by  the  infraction  of  Hasdrubal's 
treaty,  struck  the  first  blow  in  this  eventful  war.  (B.  C. 
219.)  The  train  for  this  tremendous  explosion  had  been 
laid  long  before.  Polybius  mentions  three  causes,  which 
more  immediately  led  to  the  second  Punic  war:  the 
fraudulent  and  tyrannical  conduct  of  the  Romans  with 
respect  to  Sardhiia  ;  the  jealousy  which  was  entertained 
of  witnessing  the  progress  of  the  Carthaginian  arms  in 
Spain  ;  and,  lastly,  that  bitter  hatred  to  the  Roman  name 
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and  nation,  which  Hamilcar  had  bequeathed  to  his  son 
Hannibal,  and  which  was  in  both  the  predominant  feeling 
influencing  the  whole  conduct  of  their  lives. 

Hannibal  opened  the  siege  of  Saguntuni  with  an  army 
consisting  of  120,000  foot,  and  20,000  horse.  The  de- 
fence is  one  of  the  most  memorable  in  history.  The  li- 
mits of  this  work  do  not  allow  us  to  enter  into  the  minute 
details  which  Livy  and  Polybius  supply.  We  must  be 
content  with  stating,  that,  after  a  contest  of  eight  months 
continuance,  almost  unparalleled  for  its  fierceness  and 
obstinacy,  the  city  was  razed,  and  its  inhabitants,  with- 
out distinction  of  age  or  sex,  put  to  the  sword,  or  sold 
for  slaves.  The  Saguntines  had  early  ui  the  siege  dis- 
patched ambassadors  to  Rome,  and  deputies  were  in 
consequence  sent  to  expostulate  against  this  infraction  of 
the  treaty  ;  but  Hannibal  refused  to  give  them  audience. 
They  proceeded,  therefore,  immediately  to  Carthage  ; 
but  found  the  senate  and  people  little  disposed  to  censure 
the  conduct  of  their  favourite  general.  After  the  cap- 
ture of  Saguntum,  a  formal  embassy  was  sent  from  Rome, 
to  require  a  disavowal  of  the  conduct  of  Hannibal,  and 
satisfaction  for  the  injuries  he  had  inflicted  on  the  Sa- 
guntines. Hanno  and  his  friends  exerted  themselves 
vigorously  to  counteract  the  views  of  the  Barcine  party ; 
but  in  vain.  The  Roman  embassy  were  not  able  to  ef- 
fect their  purpose  of  frightenhig  the  senate  into  sub- 
mission. Upon  which,  Quintus  Fabius,  the  senior  of 
the  ambassadors,  held  up  a  fold  in  the  bosom  of  his  robe, 
and  said,  "  We  bring  both  peace  and  war;  choose  ye." 
He  was  answered,  "  Wc  choose  that  which  you  like 
best."  "  Then  be  it  war,"  said  he,  throwing  open  his 
Fobe ;  and  from  that  both  parties  prepared  tiiemselves 
for  the  contest.  {Livy,  lib.  xxi.  c.  18.  Po/yA.  lib.  lii. 
p.  187.) 

Hannibal  had  probably  long  devised  the  invasion  of 
Italy,  and  had  convinced  himself  of  the  practicability  of  the 
attempt.  War  being  now  declared,  he  made  his  disposi- 
tions for  the  safety  of  Spain  and  of  Africa,  and  collected 
his  troops  for  that  great  undertaking,  the  conduct  of 
which  had  procured  for  him  a  reputation  superior  to  all 
other  military  commanders.  He  had  well  weighed  the 
diilicultics  of  the  enterprise,  the  various  dangers  of  the 
march,  and  the  uncertuhity  of  procuring  supplies :  To 
these  were  opposed,  the  advantages  which  would  accrue 
from  carrying  the  war  into  the  heart  of  the  enemy's 
country;  Ihc  assistance  he  might  expect,  if  he  could 
once  reach  Italy  in  force,  from  those  states  which  were 
actually  in  rebellion  against  the  Roman  authority,  or 
bore  to  it  only  a  feigned  and  uncertain  allegiance.  Let 
us  not,  therefore,  magnify  the  courage  of  this  celebrated 
warrior  at  the  expense  of  his  judgment,  nor  suffer  the 
unwf.rrantable  rashness  of  inexperience  to  shelter  itself 
behind  the  great  name  of  Hannibal. 

In  his  march  to  the  Iberus,  he  experienced  no  in- 
terruption. Thence  to  the  Pyrenees  he  was  obliged  to 
force  his  way;  and  apprehending  some  inconvenience 
from  the  leaving  an  hostile  people  in  his  rear,  he  sta- 
tioned his  brother  Hanno,  with  ten  thousand  foot  and  one 
thousand  horse,  to  observe  tlieir  motions,  and  secure 
the  passes  of  the  mountains.  During  the  passage  of  the 
Pyrenees,  a  considerable  body  of  the  Spanish  allies  de- 
serted.    Lest  this  example  should  prove  contagious,  he 


gave  out  that  they  had  fallen  back  by  his  express  order, 
and  that  he  meant  to  spare  a  few  more  troops  of  the 
same  nation.  By  these  separations,  his  numbers  were 
reduced  from  90,000  to  50,000  foot ;  he  had  likewise 
9000  liorse  and  37  elephants.  {Livy,  book  xxi.  23. 
Po/yb.  lib.  iii.  p.  189,  190.) 

After  entering  Gaul,  his  march  was  for  some  time  hin- 
dered by  the  jealousy  of  the  natives;  but  upon  his  con- 
vincing them  he  had  no  object  in  view  besides  a  mere 
passage  through  their  territories,  he  was  suffered  to  pro- 
ceed without  molestation.  The  river  Rhone  presented 
the  first  serious  obstacle.  As  the  Gauls,  who  inhabited 
the  country  contiguous  to  it,  seemed  resolved  to  oppose 
his  passage,  he  contrived  to  disperse  their  forces  by  a 
stratagem;  but  a  new  difficulty  occurred,  he  had  no 
means  of  wafting  the  elephants  over  this  broad  and  rapid 
current.  The  difficulty  was  at  last  obviated,  by  the  con- 
struction of  a  sort  of  flying  bridge,  by  means  of  which 
they  were  all  transported  in  perfect  safety.  {Livy,  Polyb. 
ut  supra.) 

Hannibal  crossed  the  Rhone  at  Lauriol  in  Uauphiny.* 
Hence  he  marched  up  the  left  bank  of  the  river,  towards 
the  midland  parts  of  Gaul ;  not  because  this  was  the  di- 
rect road  to  the  Alps,  but  because  he  thought  the  fur- 
ther he  advanced  from  the  sea  the  less  likely  he  was  to 
meet  the  Romans.  Nor  was  he  mistaken  ;  for  at  the 
very  time  he  reached  the  banks  of  the  Rhone,  Scipio 
(the  father  of  Africanus)  landed  at  the  mouth  of  it,  and 
a  rencontre  actually  took  place  between  some  detach- 
ments of  cavalry  from  the  two  armies.  Brancus,  a  prince 
of  the  Allobroges,  having  oflered  to  become  his  guide, 
he  advanced  towards  the  Alps,  following  the  course  of 
the  Rhone.  Turnuig  to  the  right,!  he  passed  through 
the  country  of  the  Tricastini ;  from  the  grand  angle  of 
the  Rhone  at  Lyons,  to  the  deep  indent  which  it  forms  at 
St  Genis.  Here  he  entered  Savoy,  ranging  along  the 
limits  of  the  V^ocontian  dominions,  from  this  indent  to 
the  Sier.  Hence  he  passed  through  the  country  of  the 
Tricorii  to  Geneva,  without  impediment,  crossing  the 
Arve  (Druentia)  in  his  march.  From  Geneva  he  pro- 
ceeded to  Martigny.  Here  the  hills  have  an  opening  to 
the  south  80  paces  in  width,  which,  in  the  days  of  Han- 
nibal, formed  the  only  channel  of  communication  between 
Gaul  and  Italy.  The  Seduni  had  occupied  this  pass  ; 
but  Hannibal,  in  the  night,  seized  the  heights  which 
commanded  it,  and  obtained  possession  of  their  chief  city, 
now  St  Branchiere.  Here  the  Sidassi  met  him  in  u 
friendly  manner,  and  offered  to  conduct  him  to  Italy  by 
a  better  road  than  that  he  was  pursuing.  Under  their 
guidance,  he  turned  to  the  riglit  into  the  Val  de  Bagnef, 
where,  in  passing  a  defile,  the  Salassi  fell  upon  him  un- 
awares. The  steadiness  of  his  troops  saved  him  from 
this  imminent  danger.  His  infantry  got  possession  of  a 
white  rock,  (that  on  which  the  village  of  Lnltier  now 
stands,)  from  whence  they  resisted  all  the  assaults  of  the 
enemy.  Bewildered  by  this  treachery,  he  wandered 
through  the  Alps  for  some  days,  and  at  last  reached  the 
legular  road  only  seven  miles  from  the  i)oint  at  which 
he  had  quilted  it.  It  is  uncertain  by  what  pass  he  at 
last  actually  reached  Italy.  Livy  docs  not  give  any 
positive  opinion.  Many  circumstances  conspire  to  prove, 
that  it  must  have  been  by  the  Mons  Pcuinus,|  (Great  St 


•  The  account  of  Hannibal's  route  which  follows,  is  given  on  the  authority  of  Wliitaker,  whose  book  (notwithstanding  its  fiequeht 
digressions,  and  the  boidiiuss  of  its  speculations,)  eminently  deserves  to  be  consulted, 
■f- Livy,  by  an  extraordinary  mistake,  says  "ad  licvam." 
%  So  called,  from  a,  statue  oi  temple  of  Jupiter  I'cnninus  erected  on  it.    In  die  Celtic,  fen  signifies  a  pea):,  or  headland. 
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Bernard. J  Ilcncc  he  dcsicnded  to  St  Rcmy,  luivini; 
excited  the  ardour  oi'  his  troops,  by  poiiiliiii;  out  to  ihcin 
the  rich  vales  of  Italy,  and  the  site  of  Rome  itself.  At 
tliis  point  tlic  road,  which  was  before  steep,  had,  by  a 
recent  subsidence  of  the  earth,  been  rendered  precipi- 
tous. The  chasm  extended  across  the  road  to  the  dis- 
tance of  a  tliousantl  feet.*  It  was  an  even  wall  of  stone, 
sutli  lliat  even  a  man  on  fool  couUI  not  descend  it  wilhonl 
difficulty.  Hannibal  endeavoured  to  hnd  a  patli  by  which 
he  niiy;ht  avoid  this  ravine,  but  liis  hoises,  elephants, 
anil  bagyay;e,  sunk  in  the  snow,  and  he  found  it  impossi- 
ble to  proceed.  They  rested  on  the  bare  ground  foi'  llie 
ni^iit.  The  next  niorninjj,  tlie  Carthajjinians  employed 
themselves  in  felling  a  number  of  large  trees,  and  raised 
a  vast  i)ile  of  fuel  on  the  crags.  The  trees  being  of  a 
resinous  nature  soon  flamed,  and  the  rocks  appeared 
glowing  beneath  them;  they  then  applied  vinegar  to 
soften  them,  and  hnally  opened  a  path  tiirough  the  burn- 
ing rocks  with  their  pick  axes.  This  account  has  been 
derided  by  many  historians  as  an  incredible  ticlion,  yet, 
if  stripped  of  the  marvellous  circumstances  which  have 
been  added  to  it  by  some  writers,  it  contains  nothing 
improbable,  nothing  which  could  not  have  been  effected 
by  the  ingenuity  and  indefatigable  labour  of  such  a  leader, 
and  sucii  an  army.f 

The  events  of  this  war  are  so  involved  with  the  affairs 
of  Home,  or  rather  they  form  so  completely  an  integral 
part  of  the  Homan  history,  that  we  must  refer  the  reader 
lor  its  details  to  that  article.  The  domestic  history  of 
Carthage  during  this  eventful  period,  though  it  offers 
but  few  circumstances  uorlhy  of  observation,  conveys 
a  most  imporianl  lesson. 

In  all  governments  which  are  in  any  degree  popular, 
there  must  be  two  parlies  in  ihc  state.  Those  who  con- 
duct public  afl'airs,  must  expect  to  have  their  measures 
scrutinized  and  thwarted  by  all  who  are  desirous  either 
ol  diminishing  their  inlluence,  or  succeeding  to  the  pos- 
session of  their  power.  In  Carthage,  a  party  such  as 
this  (Which  in  modern  times  we  have  taught  ourselves  to 
call  "  the  opposition")  was  regularly  organized,  and  its 
exertions  were  systematic  and  incessant.  The  avowed 
leader  of  tnis  party  was  that  Hanno,  whose  incapacity 
and  misconduct  we  have  more  than  once  had  occasion  to 
notice,  llis  constant  object  was  to  undermine  and  de- 
stroy the  intluencc  which  Hannibal,  by  his  talents,  suc- 
(  ess,  and  family  connections,  possessed  in  the  state.  So 
violent  was  his  animosity  against  the  IJarcine  party,  that 
he  appears  to  have  disregarded  all  the  real  interests  of 
his  coiuilry,  so  long  as  he  could  cripple  their  exertions, 
and  mar  the  execution  of  their  designs.  The  peculiar 
fault  ot  the  Carthaginian  constitution  (as  we  have  noticed 
in  the  outset)  was,  that  in  all  cases  which  produced  a 
diffcTcnce  of  opinion,  and,  on  this  account,  would  de- 
serve graver  and  more  mature  deliberation,  it  lost  its 
representative  character,  and  an  appeal  was  directly 
made  to  tlie  blindness  and  party  zeal,  the  narrow  con- 
ceptions,   and   infuriated  prejudices   of  the   populace. 


Hanno  <lid  not  lose  sight  of  the  power  which  this  singu- 
lar anomaly  in  the  constitution  afforded  him.  Me  availed 
himself  of  it  on  every  occasion,  and  it  enabled  him  to 
work  the  destruction  of  his  political  opponents  ;  Init  hiif 
country  fell  with  him.  The  power  of  Carthage  was  an- 
nihilated on  the  plains  of  Zama ;  and  the  short  remain- 
der of  its  history  contains  nothing  but  a  detail  of  insolent 
aggressions  on  the  part  of  its  victorious  rival.  These 
were  met  by  the  Carthaghiians  on  tlieir  side  by  the  most 
unworthy  concessions  :  They  gave  u|j  their  general,  they 
submitted  to  endure  the  most  unwariantable  interposi- 
sition  of  their  affairs;  in  short,  they  drank  the  cup  of 
humiliation  to  its  very  dregs,  in  the  hope  of  protracting 
tlieir  existence.  But  the  hope  was  vain;  the  haughty 
spirit  of  the  Roman  people  could  not  endure,  that  a  city, 
which  had  for  a  long  time  resisted  the  pnjgress  of  their 
arms,  and  even  made  them  tremble  in  the  Ca|)ilol,  should 
continue  to  exist ;  and  the  military  skill  of  Scipio  il-lmi- 
lianus  was  called  upon  to  effect  that  destruction,  which 
the  savage  ambition  of  the  elder  Cato  had  resolved  upon. 
The  conduct  of  the  Roman  people  towards  the  Cartha- 
ginians, (as  will  be  shewn  when  we  come  to  treat  of 
their  history,)  was  stained  with  cruelty,  perjury,  and 
injustice.  It  was  necessary,  for  the  aggrandisement  of 
their  city,  that  Carthage  should  be  destroyed,  and  they 
cared  little  what  means  were  used  to  accomplish  its  de- 
struction. This  event  took  place  in  the  year  of  Rome 
608,  about  146  years  before  the  commencement  of  the 
Christian  aera. 

Such  was  the  fate  of  Carthage.  Its  decay  and  final 
destruction  ought  to  be  attributed  to  the  intrigues  and 
misconduct  of  its  factious  citizens,  rather  than  to  the 
actual  power  of  its  rival,  however  formidable  it  might 
appear.  The  treasure  carried  off  by  .(Emilianus,  even 
after  the  city  had  been  delivered  up  to  the  soldiers  to  be 
phmd<  red,  was  immense.  The  destruction  was  com- 
plete ;  and  the  senate  issued  a  decree,  enjoining,  that  it 
should  never  again  be  inhabited,  and  denouncing  the 
most  dreadful  imprecations  against  those  who  should 
attempt  to  rebuild  any  part  of  it.  However,  all  persons 
who  desired,  were  admitted  to  see  Carthage ;  nothing 
affording  to  jEmilianus  greater  pleasure,  than  to  make  as 
it  were  a  triumphal  show  of  the  ruins  of  his  country's 
rival.  "  Thus,"  says  Patcrculus,  "  does  hatred  survive 
the  very  fear  which  gave  it  birth  ;  a  rival  ceases  not  to 
be  an  object  of  detestation  till  it  has  ceased  to  exist." 

Notwithstanding  the  denunciations  of  the  senate  against 
all  who  should  attempt  to  rebuild  Carthage,  they  were 
induced  in  a  very  short  period  themselves  to  sanction 
the  undertaking.  Twenty-four  years  after  the  victory 
of  jEmilianus,  (B.  C.  142.)  the  sedition  of  Tiberius 
Gracchus  began  to  be  formidable  to  the  patricians,  since 
he  was  supported  by  the  great  body  of  the  people,  ui  his 
endeavours  to  pass  an  Agrarian  law.  Gi-acchus  finding 
himself  unable  to  accomplish  his  purpose,  was  probably 
not  unwilling  to  accept  the  offer  made  him  by  the  se- 
nate, of  becoming  the  leader  of  6000  citizens  to  the  site 


•  Whitaker  suggests,  that  ''  longitudinem"  slioidd  be  read  for  "  ahitudincm"  in  JJvr,  21,  36  ;  and  the  corresponding  passage  in 
Polybiiis  lends  to  support  the  conjecture. 

•f  That  fire  was  coiimiuuly  applitd  to  divide  rocks,  may  be  proved  from  Dio^l  Sic.  The  effect  of  the  tinegar  mirht  have  been  only 
to  act  upon  the  rock  by  a  sudden  change  of  temperature.  "  The  granites  of  these  parts  of  the  Alps  a'e  composed,"  says  Saussure, 
"  of  laminated  rocks,  abounding  in  nuartxand  mica.  I  admired,  at  St  Remy,  the  vcr)  hard  rocks,  which  separate  of  themselves  into 
tables,  perfectly  even  and  pel  fectly  dressed.  Their  matter  is  white  (pia'-tz  mixed  with  yellow  mica  :  and  there  are  thin  beds  of  this 
mica,  the  parts  of  which,  having  little  cohesion,  make  them  to  split  according  to  their  direction.  I  measured  one  which  was  six  feet 
long  and  three  in  breadth,  and  not  more  than  two  inches  in  thickness."     (Satiaurf,  iv.  221 ) 

The  supply  of  vinegar  cannot  be  a  subject  of  surprise,  since  it  was  the  common  drink  of  the  soldiery.    It  was  gener.-»lly  called  ace 
rum,  sometimes  forca.     (  Vid.  Lips,  in  Not.  Mii.  Glor.  Plauti.  iii.  2, 23.) 
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of  Cartilage,  for  the  purpose  of  Its  restoration.  (^Afifiian 
in  fin.  lib.  Punic.)  Gracchus  was  terrified  by  prodigies 
from  proceeding  in  his  purpose.  It  seems  probable, 
however,  that  a  few  buildings  began  to  spring  up  among 
the  ruins  ;  and  we  have  reason  to  conclude,  that,  from 
this  time  for  many  centuries,  they  increased  in  number, 
beauty,  and  convenience.  Compared  with  its  former 
glory,  the  city  was  long  considered  as  in  ruins.  When 
Marius  took  refuge  there,  outcast  and  deserted,  he  is 
said  to  have  dwelt  in  a  hovel  amidst  the  ruins  of  Car- 
thaee  ;  and  Sulpiclus,  addressing  Cicero,  speaks  of  it  as 
razed  to  the  foundation.  {Veil.  Paler,  lib.  ii.  c.  19.  Ser. 
Sul.  ad  Cic.  lib.  iv.  p.  5.)  Julius  Caesar,  too,  when  in 
Egypt,  in  consequence  of  a  dream,  in  which  he  beheld 
a  numerous  army  weeping,  determined  to  rebuild  Co- 
rinth and  Carthage.  His  death  prevented  the  execution 
of  his  purpose.  Augustus,  finding  a  record  of  his  in- 
tention a-iiong  his  papers,  piously  fulfilled  it,  and  sent 
3000  Romans  thithijr,  who  were  joined-  by  the  inhabi- 
tants of  the  neighbouring  country.  These  established  a 
colony  adjacent  to  the  ancient  city,  but  not  upon  the  very 
spot,  lest  they  should  be  obnoxious  to  the  curse  invoked 
by  the  senate.  (.4/;/!.  ubi  sup.)  Such  at  least  is  the  ac- 
count of  Appian  :  yet  Strabo  speaks  of  Carthage  as  the 
second  city  hi  the  Roman  empire  for  wealth  and  power, 
and  he  wrote  in  the  reign  of  Tiberius.  This  time  is 
scarcely  sufficient  for  so  great  an  advance  to  be  made 
towards  its  former  inagnificence.  Perhaps  we  shall  form 
a  just  notion  of  the  fact,  if  we  conceive,  that  Appian  has 
lessened,  and  Strabo  has  exaggerated,  its  importance. 
Pliny  mentions  it  as  a  very  considerable  colony  >  and  it 
was  soon  after  the  commencement  of  the  Christian  aera 
regarded  as  the  metropolis  of  Africa. 

The  precise  period  of  the  introduction  of  Christianity 
■we  are  luiable  to  ascertain,  but  it  is  evident  that  it  should 
be  fixed  very  early.  For  in  the  middle  of  the  second 
century,  arose  Tertullian,  the  first  Latin  father  of  the 
church  with  whose  writuigs  we  are  acquainted,  and  he 
speaks,  as  of  a  notorious  fact,  of  the  wide  extent  of 
Christianity  in  Africa.  His  words  are,  "  AVere  we  dis- 
posed to  act  the  part  of  enemies,  should  we  want  forces 
or  numbers  ?  Are  there  not  multitudes  of  us  in  every 
part  of  the  world  ?  It  is  true  we  are  but  of  yesterday,  and 
yet  we  have  filled  all  your  towns,  cities,  islands,  castles, 
camps,  courts,  palaces,  senate,  forum  :— .we  leave  you 
only  your  temples."  Gibbon,  with  his  usual  unfairness 
wherever  Christianity  is  the  subject,  affects  to  under- 
stand an  expression  of  Tertullian  (at/ sca/m/nm)  to  mean, 
that  a  tentli  of  Carthage  alone  was  converted.  That  fa- 
ther says,  if  you  would  punish  the  Christians,  you  must 
flecimate  Carthage,  that  is,  you  must  imitate  the  Ro- 
mans when  the  whole  army  is  equally  guilty ;  you  must 
put  to  death  every  tenth  man.  In  the  year  3 1 1  arose  the 
schism  of  the  Donatists.  Caecilianus  had  been  chosen 
bishop  of  Carthage,  without  the  participation  of  the 
Nuniidian  bishops  in  his  election;  and  upon  his  refusing 
to  submit  to  their  cognizance,  they  appointed  Majorinus 
in  his  place.  Mutual  resentment,  and  all  the  bad  passions 
which  necessarily  mingle  in  controversy,  inflamed  the 
partizans  of  each  faction  to  the  highest  pitch  of  rancour. 
In  316,  Constantine  himself  heard  the  cause,  and  decided 
in  favour  of  Caecilianus.  The  Donatists  were  supported 
by  a  band  of  ruffians,  who  called  themselves  Circumcel- 
liones,  and  who  had  recourse  to  fire  and  sword  as  the 
means  of  success.  Hence  all  Africa  was  filled  with  mur- 
der and  rapine.  Constantine  having  tried  every  other 
method  of  accommodation,  at  last  had  recourse  to  that 


which  usually  has  allayed  the  fury  and  fanaticism  of 
sectaries,  a  full  pemiission  to  the  people  to  follow  the 
tenets  of  which  they  approved  ;  but  here  without  effect. 
And  it  was  only  after  their  defeat  at  Bagnia  by  Macarius, 
the  lieutenant  of  Constans  the  son  of  Constantine,  that 
the  Donatists  were  repressed.  {Moshcim,  cent.  IV^.  pt.  ii 
chap.  5.) 

The  emperor  Julian  revived  the  falling  sect,  which 
found  a  strong  and  active  enemy  in  St  Augustine.  The 
bitter  hatred  of  these  schismatics,  and  the  revolt  of  Count 
Boniface,  governor  of  Carthage,  (A.  D.  431.)  paved  the 
way  for  the  invasion  of  Genseric,  king  of  the  Vandals. 
He  had  landed  from  Spain  at  the  desire  of  Boniface,  who 
too  late  found  his  error  in  employing  a  foreign  and  bar- 
barous force  to  do  right  to  an  injured  subject.  He  op- 
posed him  on  his  entrance  into  Africa,  and  though  worst- 
ed in  several  important  actions,  succeeded  in  protracting 
the  war  for  a  considerable  period.  The  craft  and  the 
perseverance  of  Genseric  finally  prevailed  ;  the  whole 
of  the  fruitful  provinces  from  Tangier  to  Tripoli  were  in 
succession  overwhelmed,  and  Carthage  itself  was  at 
length  surprised,  five  hundred  and  eighty-five  years 
after  the  destruction  of  the  city  and  republic  by  the 
younger  Scipio.  The  stern  barbarian  carried  on  the 
work  of  desolation  in  a  manner  the  most  systematic  and 
unrelenting.  Carthage  never  recovered  the  blow  ;  its 
very  name  is  scarcely  to  be  found  in  the  records  of  sub- 
sequent historians. 

Several  modern  travellers  have  visited  the  ruins  oi 
Carthage.  We  shall  give  exti'acts  from  two  of  them  : 
from  Shaw,  because  he  is  unquestionably  the  most  learn- 
ed ;  and  from  De  Chateaubriand,  because  his  visit  was 
most  recent. — Shaw's  account  is  as  follows. 

"  Carthage  has  not  much  better  supported  itself  agains* 
the  encroachments  of  the  north-east  wind  and  the  Mejei- 
dah,  which  together  have  stopped  up  its  ancient  harbour, 
and  made  it  almost  as  far  distant  from  the  sea  as  Utica. 
The  place  is  still  called  El  Mersa,  the  /tort,  lying  to  the 
north  and  north-west  of  the  city,  and  forms  with  the  lake 
of  Tiniis  the  peninsula  upon  which  Carthage  was  built. 
Upon  the  other  side  of  the  peninsula,  Carthage  hath  been 
a  loser  by  the  sea,  for  in  that  direction  near  three  fur- 
longs in  length,  and  half  a  furlong  or  more  in  breadth, 
lieth  under  water.  A  little  to  tlie  northward  of  these 
ruins,  but  to  the  south-east  of  El  Mcrsa,  are  the  traces  of 
a  Cothon,  scarcely  a  hundred  yards  square.  This  was 
probably  the  new  port  which  the  Carthaginians  built 
after  Scipio  had  blocked  up  the  old  ;  and  might  be  the 
same  that  was  called  Mundracium  in  the  time  of  Proco- 
pius.  The  greatest  part  of  Carthage  hath  been  erected 
on  three  hills,  inferior  in  elevation  to  those  on  which 
Rome  was  built.  Upon  that  which  overlookelh  the 
south-east,  there  is  the  area  of  a  spacious  room,  with 
several  smaller  ones  by  it.  Some  of  them  had  tesselated 
pavements,  but  neither  the  design  nor  the  materials  arc 
worthy  of  notice.  The  Byrsa,  I  presume,  had  formerly 
this  situation.  In  rowing  along  the  shore,  the  common 
sewers  discover  themselves ;  which,  being  well  built  at 
first,  time  hath  not  in  the  least  injured  or  impaired.  The 
cisterns  arc  other  structures  which  have  submitted  the 
least  to  the  general  ruin  of  the  city.  Besides  those  ap- 
pertaining to  particular  houses,  there  were  two  sets  be- 
longing to  the  public  ;  the  greater  whereof,  which  was 
the  gi'and  reservoir  of  the  aqueduct,  lay  near  the  wes- 
tern wall  of  the  city,  and  consisted  of  more  than  twenty 
contiguous  cisterns,  each  of  them  about   100  feet  long 
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iiiid  JO  broad.  The  lesser  is  in  a  liiglier  situation,  near 
the  Cotlion  ;  having  been  made  to  collect  the  rain-water 
which  fell  on  the  top  of  it,  and  upon  sonic  adjacent  pave- 
ments made  for  that  purpose.  This  miglil  be  re|)uiicd 
with  little  expence;  the  small  earthen  pipes  lhrout;;li 
which  the  rain  water  was  conducted  wanting  oidy  to  be 
cleaned.  Besides  tliese,  there  are  no  other  tokens  left 
us  of  the  grandeur  and  magnificence  of  this  ancient 
city,  the  rival  of  Rome:  wc  even  meet  with  no  triumphal 
arch,  or  sculptured  piece  of  architecture  ;  no  granite 
pillars,  or  curious  entablatures  ;  but  the  broken  walls 
and  structures  that  remain  to  this  day,  are  either  built 
in  the  Gothic  manner,  or  according  to  that  of  the  later 
iiihabitaiits." — Shaw's  Travels,  p.  150 — 154. 

The  account  given  by  Chateuul)riand  diflers  from  this 
in  many  respects;  differences  which  it  would  be  impos- 
sible to  reconcile  or  decide  upon,  without  an  actual  in- 
spection. We  subjoin  it  in  his  own  words  :  "  The  ship 
in  wliich  I  left  Alexandria  having  arrived  in  tlie  port  of 
Tunis,  we  cast  anchor  opposite  to  the  ruins  of  Carthage. 
I  looked  at  them,  but  was  unable  to  make  out  what  they 
could  be.  I  perceived  a  few  Moorish  huts,  a  Mahometan 
hermitage  at  the  point  of  a  ])rojecting  cape,  sheep  browz- 
ing  among  the  ruins;  ruins  so  far  from  striking,  that  I 
could  scarcely  distinguish  them  from  the  ground  on 
which  they  lay.  This  was  Carthage." — "  In  order  to 
discover  these  ruins,  it  is  necessary  to  go  methodically  to 
■work.  I  suppose  then,  that  the  reader  sets  out  with  me 
from  the  fort  of  Goltellu,  standing  upon  the  canal  by 
which  the  lake  of  Tunis  discharges  itself  into  the  sea. 
Riding  along  the  shore  in  an  east-north-east  direction, 
you  come  in  about  half  an  hour  to  some  salt-pits,  which 
extend  towards  the  west.  Passing  between  these  salt- 
pits  and  the  sea,  you  begin  to  discover  jetties  running 
out  to  a  considerable  distance  under  water.  The  sea 
and  the  jetties  are  on  your  right ;  on  your  left  you  per- 
ceive a  great  quantity  of  ruins  upon  eminences  of  une- 
qual height,  and  below  these  ruins  is  a  basin  of  a  circu- 
lar form  and  of  considerable  depth,  which  formerly  com- 
municated with  the  sea  by  means  of  a  canal,  traces  of 
which  are  still  to  be  seen.  This  basin  must  be,  in  my 
opinion,  the  Cot/ion,  or  inner  port  of  Carthage.  The  re- 
mains of  the  inmiense  works  discernible  in  tlie  sea  would, 
in  this  case,  indicate  tlie  site  of  the  outer  mole.  If  I  am 
not  mistaken,  some  piles  of  the  dam  constructed  by  Sci- 
pio  for  the  purpose  of  blocking  up  the  port,  may  still  be 
distinguished.  1  also  observe  a  second  inner  canal,  which 
may  have  been  the  cut  made  by  the  Carthaginians  when 
they  opened  a  new  passage  for  the  fleet." 

"  Having  now  settled  the  situation  of  the  ports,  the  rest 
will  not  detain  us  long.  I  suppose  that  we  have  pursued 
our  way  along  the  coast  to  tlie  angle  from  whicii  tnc  pro- 
montory of  Carthage  projects.  This  cape  was  never  in- 
cluded in  the  city.  Leaving  the  sea,  and  striking  oft'  to 
the  left,  we  first  find  the  remains  of  a  very  extensive  edi- 
fice, which  seems  to  have  formed  part  of  a  palace  or  of 
a  theatre.  Above  this  edifice,  ascending  to  the  west, 
you  come  to  the  beautiful  cisterns,  which  are  generally 
accounted  the  city  relics  of  ancient  Carthage  :  they  were 
probably  su])plied  with  water  from  an  aqueduct,  some 
fragments  of  wl.ich  may  be  seen  in  the  plain.  This 
aqueduct  was  fifty  miles  in  length,  commencing  at  the 
springs  of  Zawan  and  Zangar.  There  were  temples 
above  these  springs.  The  largest  arches  of  the  aque- 
duct are  seventy  feet  high,  and  the  columns  which  sup- 
port these  arches  are  sixteen  feet  square.  The  cisterns 
«rc  prodigious ;  they  form  a  swies  of  vaults  communi- 


cating with  each  other,  and  aic  bordered  throughout 
their  whole  length  with  a  corridor.  Tliis  is  a  truly  mag- 
nificent work.  A  rugged  road  leads  from  the  public 
cisterns  to  the  hill  of  IJyrsa,  from  the  sunnnit  of  v.hich 
the  eye  embraces  the  ruins  of  Carthage,  which  are  more 
numerous  than  is  generally  imagined.  They  resemble 
those  of  Sparta,  having  nothing  left  in  toleral)le  preser- 
vation, but  covering  an  extensive  sijacc.  I  .saw  them  it) 
the  month  of  February;  the  fig  and  olive  trees  already 
were  clothed  with  their  young  leaves,  large  angelicas 
and  acanthuses  formed  verdant  thickets  among  marble 
fragments  of  every  colour."  Sec  Chateaubriand's  Tra- 
vels,  vol.  ii.  p.  285,  &CC.      (j.  M.  T.) 

CARTIIAGI'LNA,  a  sea-port  town  of  Spain,  situated 
in  the  province  of  Murcia.  It  was  founded  by  Asdrubal 
in  the  year  of  Rome  524.  It  was  first  called  AViw  Car- 
thage, being  intended  by  the  Carthaginian  colonists  to 
rival  their  African^apilal  :  and  afterwards  it  received 
from  the  Romans  the  name  of  Carthago  Spailaria,  on 
account  of  the  great  quantity  of  spart  or  broom  wliich 
grows  in  its  vichiity.  Anciently  it  was  the  principal 
place  of  a  Roman  province,  hence  called  Provincia  Car- 
thaginiensis;  and  the  scene  of  great  contention,  first  be- 
tween the  Romans  and  Carthaginians,  and  then  between 
the  Romans  and  IJarbariuns.  In  tlic  year  421,  it  was 
taken  and  utterly  destroyed  by  the  Vandals;  but  was  en- 
tirely rebuilt  by  Pi.iiip  II.  for  the  sake  of  its  excellent 
harbour.  The  town  stands  on  the  declivity  of  a  hill,  and 
is  separated  from  the  harbour  by  a  small  plain.  On  the 
south  and  the  west  arc  high  mountains  and  barren  rocks. 
Towards  the  north  and  east  it  is  open,  and  communi- 
cates with  an  extensive  valley,  which  is  of  a  finely  va- 
ried surface,  has  a  fertile  soil  consisting  of  a  sort  of  red 
earth,  and  frequently  returning  sixty  fold,  produces  dif- 
ferent kinds  of  grain,  and  abounds  in  elms,  poplars, 
olives,  figs,  pomegranates.  Sec.  The  streets  are  spa- 
cious, but  very  few  of  them  are  good.  The  houses  are 
hi  general  fiat  roofed,  and  sufiicicntly  commodious.  On 
the  top  of  the  hill  commanding  the  city  there  is  a  castle, 
which  is  rather  in  a  state  of  decay  ;  and  on  the  adjoining 
heights  there  are  walls  of  considerable  strength,  erected 
for  the  defence  of  the  liarbour,  arsenal,  and  dock-yard. 
The  public  buildings  are  not  remarkable.  They  arc 
chiefly  tlie  new  fiarade,  wl.ich  is  raised  on  a  regular 
plar. — the  royal  /las/iital,  wl.ich  is  a  large  establishment, 
intended  for  tiie  reception  of  the  sick  both  in  the  navy 
and  army — the  cathedral,  which  is  a  miserable  pile,  and, 
since  the  bishop's  see  was  removed  to  Murcia,  has  been 
degraded  to  the  rank  of  a  parish  church — the  convents, 
none  of  which  deserve  particular  notice — the  arsenal, 
wiiich  is  a  spacious  square  situated  to  t.  e  south-wist  of 
the  town,  under  the  mountains,  defenceless  on  ti.e  land 
side,  but  protected  by  cannon  in  its  approach  from  the 
sea — aiid  the  dock-yards,  consisting  of  wet-docks,  wnerc 
the  men  of  war  are  moored  each  of  them  opposite  to  the 
door  of  its  own  magazuie  of  stores,  and  of  dry-docks,  so 
much  infested  with  water  ooziiii^  from  the  marsliy  soil, 
that  they  would  never  be  clear  of  it,  were  it  not  for  se- 
veral fire-engines,  which  are  continually  goii.g,  and  a 
great  pump,  which  is  wrought  without  intermission  by 
multitudes  of  Spanish  criminals  and  Barbary  slaves. 
The  harbour  is  the  best  in  Spain,  so  good,  that  Andrew 
Doria,  the  famous  Genoese  admiral,  was  wont  to  say, 
he  knew  but  three  good  ports,  and  these  were  June,  July, 
and  Carthagena.  There  is  none,  indeed,  which  sur- 
passes it  in  regularity  and  safety.  It  is  very  spacious, 
and  so  deep,  tJiat  vessels  may  be  moored  close  to  the 
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and ;  and  in  one  position  in  it,  a  large  fleet  may  lie  in 
jthe  utmost  security,  completely  out  of  the  view  of  all 
ships  that  may  be  at  sea,  or  even  in  the  narrow  part  of 
the  entrance  to  the  liarbour.  Its  great  outline,  which  is 
in  the  figure  of  a  heart,  is  entirely  formed  by  the  hand 
of  nature.  On  the  east  and  west,  high  naked  mountains 
rise  very  steep  from  the  water's  edge;  and  on  the  north, 
a  low  and  narrow  ridge  of  hills,  on  which  the  city  stands, 
shuts  out  the  view  of  the  inland  country.  The  entrance, 
which  is  defended  by  two  redoubts,  lias  the  island  Es- 
combrera  lying  off  it,  in  such  a  way  as  to  shelter  it  from 
the  violence  of  the  winds  and  waves.  And,  indeed,  so 
perfectly  is  it  protected  by  the  high  hills  which  sur- 
round it,  that  from  the  mole — which  is  nothing  more 
than  a  pitiful  platform,  though  protected  by  twelve 
pieces  of  cannon — the  entrance  of  the  harbour  and  ba- 
sin alone  arc  visible,  and  even  in  the  time  of  a  storm 
the  water  remains  calm  and  unruffled.  In  the  centre 
of  the  haven,  however,  in  a  line  between  the  mouth  and 
the  mole-gate,  there  is  a  ledge  of  rocks,  which  being 
only  five  feet  imder  water,  and  not  indicated  by  any 
breakers,  is  attended  with  danger  to  strange  ships  and 
careless  pilots. 

In  the  immediate  vicinity  of  Carthagena,  diamonds, 
rubies,  amethysts,  and  other  precious  stones,  are  said  to 
have  been  found.  It  was  a  long  time,  indeed,  the  Indies 
of  the  Romans,  and  there  are  still  silver  mines,  though 
it  is  believed  they  are  nearly  exhausted.  Rock-crystal 
also  is  to  be  met  with  both  on  the  east  and  west  sides 
of  the  town :  and  not  far  off,  there  are  four  hot  springs, 
and  some  traces  of  an  alum  mine.  At  no  great  distance 
from  the  city  is  a  mountain,  which  furnishes  the  gyp- 
sum used  for  plaster.  Saltpetre  abounds  throughout  the 
whole  country.  Carthagena  has  some  extensive  vine- 
yards, from  which  are  produced  a  luscious  and  thick 
wine,  the  best  of  the  kind  in  that  province,  and  also  a 
sweet  wine,  which  is  delicate  and  agreeable.  Only  a 
small  quantity  of  the  latter  goes  into  foreign  countries, 
as  it  is  not  sufficiently  known,  though  said  to  be  not  in- 
ferior to  the  wine  of  Alicant. — It  is  chiefly  in  the  neigh- 
bourhood of  Carthagena  that  spart  or  broom  is  culti- 
vated. Anciently,  as  Pliny  tells  us,  it  furnished  the 
common  people  with  materials  for  bedding,  clothes, 
shoes,  and  fire.  It  is  still  used  for  making  shoes,  ships' 
cables,  and  mats  for  houses,  and  even  a  fine  thread  has 
been  spun  from  it  for  the  purpose  of  being  weaved  into 
cloth.  Although  not  so  much  attended  to  as  formerly,  it 
is  yet  considered  of  suflicient  importance  to  be  an  arti- 
cle of  exportation,  and  to  be  subjected  to  the  operation 
of  duties  and  monopolies.  The  fislierv  here  is  conside- 
lable,  and  is  carried  on  both  within  the  port  and  in  the 
open  sea.  The  fishing  within  the  port  belongs  to  a  com- 
pany established  by  royal  charter,  while  in  the  open  seas 
all  mariners  who  are  enrolled,  have  a  riglit  to  ptu'sue 
that  occupation.  The  fish  arc  of  various  kinds,  the  tun- 
ny, mclvas,  Sec.  A  good  deal  is  consumed  at  home  ; 
but  the  greatest  proportion  is  salted  and  sent  to  the  fo- 
reign market.  This  branch  of  industry,  as  usual,  is  much 
discouraged  by  various  injudicious  regulations  and  un- 
fuir  exactions  on  the  part  of  government  and  its  inferior 
ollicers. — The  most  important  and  valuable  article  of 
rommcrcc  at  Carthagena  is  barilla,  or  potash,  the  qua- 
lily  of  which  is  excellent,  and  of  which  great  quantities 
arc  annually  exported.  The  plants  which  yield  this  sub- 
itance  are   all  indigenous,  and  arc  particularly  to  be 

found  in  a  swamp  called  Almojar,  to  the  eastward  of  the 
ci<y.     Government,  with  its  accustomed  folly,  lias  sub- 


jected the  barilla  to  an  oppressive  tax,  which  operates 
very  much  against  the  manufacture  and  exportation  of 
it. — Wool  and  silk  also  are  articles  of  commerce. — The 
chief  imports  at  Carthagena  are  bale  goods  and  mer- 
chandise of  various  kinds. — There  are  some  excellent 
schools  at  Carthagena,  for  teaching  navigation,  mathe- 
matics, experimental  philosophy,  drawing,  fortification, 
hydrostatics,  Sec.  but  they  are  instituted  for  the  benefit 
of  pupils  for  the  royal  navy,  and  the  public  at  large  have 
no  access  to  thein.  There  is  likewise  a  botanic  garden 
on  a  small  scale,  where  lectures  are  given  on  botany  by 
a  professor  of  that  science. — The  most  prevalent  dis- 
eases are  intermittent  and  putrid  fevers,  occasioned,  it 
is  believed,  by  the  proximity  of  the  swamp  of  Almojar. 
In  the  year  1785  and  1786,  the  city  lost  by  these  diseases 
no  fewer  than  4800  of  its  inhabitants. — Carthagena  is 
tmder  a  military  governor,  with  his  alcalde  mayor,  thirty 
regidores,  and  two  syndics.  The  governor  is  supreme, 
judge  for  the  army,  and  for  strangers  settled  in  the  coun- 
try. His  alcalde  presides  in  the  tribunal  for  the  citizens. 
The  office  of  the  regidores  goes  by  inheritance,  if  not 
previously  sold,  and  these,  with  the  Escrivanos  del'  nu- 
mero,  who  likewise  succeed  by  inheritance,  are  constant- 
ly intent  on  plunder,  and  extremely'tyrannical  in  the  ex- 
ercise of  their  power.  The  syndics  are  chosen  by  the 
people  ;  but  the  election  is  under  the  influence  of  the 
regidores,  and,  as  it  is  annual,  they  dare  not  attempt  any 
thing  in  the  way  of  redressing  grievances. — Murders 
and  assassinations  are  frequent  in  Carthagena,  owing  to 
the  want  of  energy  in  its  municipal  government.  Seldom 
are  the  perpetrators  of  these  crimes  punished,  unless 
they  be  miserably  poor ;  for  the  escrivanos  are  always 
ready  to  protect  those  who  will  gratify  their  rapacity. — 
The  marriage  vow  is  here  violated  in  the  most  shame- 
less manner.  A  gentleman  one  morning  said  gravely 
to  his  friend,  "  Before  I  go  to  rest  this  night,  the  whole 
city  will  be  thrown  into  confusion."  This  confusion  he 
actually  produced,  by  going  home  an  hour  before  his 
usual  time,  and  surprising  his  wife's  paramour,  who  in 
like  manner  returning  suddeidy,  occasioned  the  same 
bustle  and  retreat  at  his  own  house  ;  and  this  succession 
of  retreats  and  surprises  pervading  the  whole  town,  he 
literally  fulfilled  his  morning's  prediction. — Swinburne 
says,  that  though  there  are  several  regiments  here  in 
garrison,  besides  engineers  and  naval  officers,  we  can 
scarcely  imagine  any  thing  so  dull  as  the  town  of  Car- 
thagena ;  and  that,  with  the  exception  of  the  wretched 
comedy  and  the  coffee-house,  there  is  not  the  least  life 
or  amusement  going  on.  Laborde  gives  a  very  different 
account.  He  tells  us  that  Carthagena  is  quite  unlike 
the  rest  of  Murcia,  as  it  is  distinguished  by  afl\ibility, 
society,  amusements,  and  pleasures  :  strangers  are  well 
received,  and  the  inhabitants  are  very  hospitable.  He 
adds,  liowevcr,  that  there  arc  few  Murcians  among-  them, 
the  greatest  part  of  them  being  foreigners,  English, 
French,  and  Italian,  who  arc  either  merchants,  sailors, 
or  soldiers. — In  tiiis  town  there  are  three  toieral>le  inns, 
which  are  kept  in  the  French  style,  and  afford  good  en- 
tertainment.— The  population  is  about  60,000,  which  is 
distributed  among  15,000  houses.  East  Long.  1°  6', 
North  Lat.  37°  34'.  See  Polyhiu/t,  lib.  x.;  Swinburne's 
Travcln  through  S/iain,  vol.  i.  ]>.  188  ;  Townsend'syour- 
7ietj  through  H/min,  vol.  iii.  p.  101;  and  Dc  Laborde's 
Fictu  of  fifiainy  vol.  ii.  art.  Murcia.     (t) 

CARTH.\GENA,  a  pi-ovince  of  South  America,  in 
the  vice-royalty  of  New  Granada.  Its  boundaries  are 
the  Carribcan  sea  on  the  north,  the  river  St  Martha  on 
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the  east,  Terra  I''irma  on  tlie  south,  and  the  sea  and  (^ulf 
ofJiaricn  on  tlic  west.  It  is  100  leanjiics  in  Icnfjth,  I'loni 
north-cast  to  south-west,  and  80  in  width,  from  cast  to 
west.  It  was  discovered  in  1520,  by  Itoderijjo  de  Basti- 
das.  The  peo|)ic  bcint^  of  a  warlike  character,  resisted 
various  attempts  that  were  made  to  con(iucr  tlicm  ;  at 
lens'th  tliey  were  subdued  in  IS.'Jo,  by  tlic  (governor,  Pe- 
dro de  licrcdia.  A  i^reat  part  of  this  country  is  com- 
posed of  mountains  and  forests;  but  there  are  also  some 
very  fruitful  vallies,  which  the  natives  call  savannahs, 
and  in  these  arc  many  settlements  of  Europeans,  Indians, 
and  Spanish  Creoles.  Towards  tlic  north,  a  part  of  the 
territory  is  swampy,  sandy,  and  fiom  the  lowness  of  the 
ground  full  of  sea-water  pools.  The  climate  is  remark- 
ably hot  and  moist ;  and  from  May  to  December,  the 
weather  is  almost  continually  rainy  or  tempestuous.  Ac- 
coi'dinj^ly  the  earth  is  covered  with  perpetual  verdure, 
and  rice  and  Indian  corn  are  raised  in  suiricient  quanti- 
ties for  the  consumption  of  the  inhabitants.  The  same 
circumstances  which  render  the  production  of  these  so 
easy  and  certain,  are  unfavotn-able  to  the  s^rowth  of  wheat 
and  other  grains  that  are  cultivated  in  Europe.  There 
is  a  great  variety  of  plants,  trees,  and  fruits.  Of  trees, 
the  principal  for  size  are,  the  caobo  or  acajou,  the  wood 
of  which  is  beautiful,  fragrant,  and  close  in  the  texture, 
and  is  employed  in  making  canoes  and  other  small  ves- 
sels ;  the  ccc/ar,  which  is  of  two  kinds,  white  and  red, 
the  last  being  the  most  esteemed ;  the  mnrin,  from  which 
the  niaria  oil  is  ol)lained;  .nnd  tlie  balsam,  which  distils 
the  balsam  of  Tolu,  so  called  from  a  village  where  it  is 
found  in  the  greatest  abundance,  and  of  the  best  quality. 
Tl'.e  fruit  trees  consist  of  the  tamarind,  the  medlar,  the 
sapote,  the  papayo,  the  guayabo,  &c.  Of  most  of  these, 
not  only  is  the  fruit  palatable  and  wholesome,  but  the 
timber  also  is  finely  variegated,  and  very  durable.  Pine- 
apples, limes,  melons,  grapes,  oranges,  medlars,  dates, 
papayas,  cocos,  plantanes,  bananas.  Sec.  are  in  vast  abun- 
dance. The  manganiilo  deserves  particular  notice.  It 
grows  to  a  large  size ;  near  the  top  its  branches  form  a 
kind  of  crown  ;  its  wood  is  very  hard,  of  a  yellowish  cast, 
and  exquisitely  veuied  like  marble.  Its  fruit  resembles 
lui  apple  exactly  in  shape,  flavour,  and  colour,  but  con- 
tains a  very  strong  and  deadly  poison.  Its  white  juice 
has  the  same  quality  in  such  a  degree,  as  to  render  it 
unsafe  to  work  the  wood  until  it  be  thoroughly  dried. 
Kvcn  those  who  happen  to  lake  shelter  under  it  in  a 
shower,  feel  the  same  effect  from  the  dropping  of  the 
leaves  as  if  the  juice  had  fallen  upon  them.  And  the 
very  beasts  arc  said  to  have  such  an  instinctive  aversion 
to  it,  tlial  they  will  neither  cat  of  the  fruit  nor  approach 
the  U-ee.  Palm-trees  too,  of  different  sorts,  grow^  on  the 
mountains  in  great  numbers,  producing  various  kinds  of 
fruits,  and  exuding  a  juice  from  which,  when  fermented, 
a  species  of  wine  is  made,  of  a  whitish  colour,  a  racy 
taste,  and  an  intoxicating  quality.  The  guiacum  and 
ebony  trees  are  also  very  common.  The  hardness  of 
their  wood  is  almost  equal  to  that  of  iron.  There  arc 
nun>crous  plaritations  of  sugar-canes  ;  a  great  many  cot- 
ton trees,  some  of  which  grow  spontaneously,  while 
others  are  planted  and  cultivated  ;  and  cacoa-lrees,  which 
are  chiefly  found  on  the  river  de  la  Magdaleno,  and  the 
fruit  of  which,  both  in  size  and  goodness,  excels  the 
same  kind  of  fruit  in  all  the  other  parts  of  the  country, 
except  Soconusca  and  Caraccas,  whose  cacoa  sells  high- 
est at  Cadiz.  Of  the  vegetables,  which  grow  here  in 
such  profusion  and  variety,  the  sensitive  plant  is  one  of 
those  most  frequently  met  with.  There  is  also  a  great 
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quantity  of  bejucos,  one  species  of  which  is  particularly 
known  on  account  of  its  fruit,  called  the  bean  of  Cartha- 
gena.  This  bean  is  rcckoiicd  the  most  effectual  anti- 
dote against  the  bite  of  the  venomous  animals,  which  arc 
found  here  In  great  numbers.  The  cow  aiid  the  hog  arc 
the  only  tame  eatable  quadru|)cds  to  be  seen  in  this  dis- 
trict; but  these  ai-e  in  great  [)lenty.  The  flesh  of  the 
farmer  is  not  remarkably  good  ;  that  of  the  latter  is  ex- 
tremely delicate,  and  the  ordltiaiy  food  of  the  inhabitants. 
The  bidet*  and  tallow  furnished  by  the  cattle,  forma  con- 
siderable article  of  commerce.  Poultry,  pigeons,  par- 
tridges, aiid  geese,  ifl-e  both  good  and  plentiful.  No- 
thing can  surpass  the  variety  and  beautiful  plumage  of 
the  birds.  Bats  appear  in  great  multitudes;  and  arc 
said  to  be  the  most  dextrous  bleeders  both  of  men  and 
cattle.  Deer,  wild  boars,  foxes,  armadillos,  squirrels, 
rabbits,  and  monkics,  are  extremely  numerous.  There 
arc  also  leopards  and  tigers,  which  make  great  havoc 
among  the  cattle,  and  sometimes  prove  destructive  to 
the  inhabitants.  Poisonous  reptiles  abound.  The  prin- 
cipal ones  are  snakes,  coral-snakes,  rattle-snakes,  and 
the  culibras  de  bejuco; — the  centipedes,  which  swarm 
here,  and  are  monstrously  large  ; — and  scorpions,  which 
arc  equally  numerous,  and  of  various  kinds. — The  prin- 
cipal rivers  arc  the  de  la  Magdalena,  already  mentioned, 
and  the  San  Juan,  or  Atracto,  both  of  which  are  navi- 
gable, and  contain  alligators,  tortoises,  and  a  multitude  of 
fishes. 

This  province  contains  two  cities,  seven  towns,  and 
ninety-six  settlements  or  villages.  When  first  discover- 
ed, it  was  well  peopled,  but  since  that  time  the  popula- 
tion is  considerably  diminished.  According  to  the 
numeration  of  the  _yf«ca/  of  the  royal  audience  of  Santa 
l"e,  Don  Francisco  Moreno  y  Escandon,  there  were,  in 
the  year  1770,  of  whites,  59,233  ;  of  Indians,  13,993  ;  and 
of  negro  and  mulatto  slaves,  7770.  Sec  Juan  and  Ulloa's 
Voyage  to  South  jimerica,  vol.  i. ;  Alcedo's  GcografihicaL 
Dictionary  of  America  and  the  JVest  Indies,  with  Thomp- 
son's Additions,  vol.  i. ;  and  Peuchet's  Diction.  Univert. 
de  la  Gcografih.  Commer^.  torn.  iii.     (r) 

CARTH.\GEN.\,  the  capital  of  the  province  just 
now  described,  is  situated  in  a  large  and  convenient  bay 
of  the  same  name.  It  stands  upon  a  sandy  peninsula, 
and  communicates  with  the  continent  by  narrow  necks  of 
land  and  wooden  bridges.  The  city  and  the  suburbs 
arc  well  laid  out.  The  streets  run  in  straight  lines  ;  are 
wide,  uniform,  and  tolerably  well  paved.  The  houses, 
which  are  mostly  built  of  stone,  have  only  one  story 
above  the  ground  floor:  their  apartments  are  well  con- 
trived, and  their  balconies  and  lattices  are  of  wood,  which, 
from  the  nature  of  the  climate,  are  there  preferable  to 
iron  for  such  purposes.  The  outside  of  the  buildings, 
on  account  of  the  smoky  colour  of  the  walls,  has  a  dirty 
and  disagreeable  aspect.  The  fortifications  are  con- 
structed after  the  modern  manner,  lined  with  freestone, 
and  of  considerable  strength.  Besides  a  precinct  and 
bastions,  there  is  a  half  moon,  which  defends  the 
entrance,  or  gate ;  and  several  castles  situated  on  small 
eminences,  and  on  the  side  of  the  bay.  In  this  place 
there  is  a  great  number  of  religious  communities,  who 
have  churches  and  convents  for  their  accommodatioD. 
These  are  characterised  by  poverty  in  their  ornaments, 
though  their  architecture  is  appropriate,  and  their  capa- 
city sufficient.  The  cathedral  church  is  magnificent. 
There  is  a  college  of  Jesuits.  A  tribunal  of  the  Inquisi- 
tion is  also  established  here,  in  which  respect  Carthagena 
is  on  a  footing  with  the  metropolitan  cities  of  Lima  and 
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Mexico.  The  power  of  this  tribunal  reaches  to  Isla 
Espanolo,  where  it  was  first  settled,  Terra  Firma,  and 
Santa  Fe.  Carthagena  is  the  head  of  a  bishopric  erected 
in  1534  by  Pope  Clement  VII.  The  jvirisdiction  of  the 
bishop  extends  as  far  as  that  of  the  civil  and  military 
government.  The  government  of  the  city  is  managed 
by  a  person  who  resides  in  it,  with  the  title  of  governor, 
liaving  under  him  a  requisite  number  of  civil  and  mili- 
tary officers.  In  civil  matters,  an  appeal  lies  to  the 
audience  of  Santa  Fe,  and  in  military  affairs  to  the 
viceroy  of  New  Grenada.  The  police  of  the  city  is  con- 
ducted by  a  secuiar  magistracy,  consisting  of  regidores, 
from  whom  are  annually  chosen  two  alcaldes.  There  is 
also  a  revenue  office,  where  all  taxes  are  received,  and 
the  necessary  payments  issued.  Processes  are  deter- 
mined by  a  man  of  the  law,  with  the  title  of  auditor  de  la 
gente  de  guera. — Carthagena,  on  account  of  its  advan- 
tageous situation,  and  the  excellence  and  safety  of  its 
harbour,  very  soon  became  the  most  important  settle- 
ment and  emporium  of  the  Spaniards  in  South  America. 
So  early  as  the  year  1544,  it  was  a  town  of  some  com- 
mercial celebrity.  Being  selected  as  the  port  in  which 
the  galleons  should  first  trade  on  their  arrival  from 
Europe,  and  to  which  they  were  ordered  to  repair  pre- 
vious to  their  voyage  homeward,  the  resort  to  it  was  so 
great,  and  the  means  of  prosperity  so  copious,  that  in  a 
short  time  it  rose  to  be  one  of  the  most  populous  and 
most  opulent  cities  in  America.  And  though,  from  the 
arrangements  which  have  since  taken  place  respecting 
the  galleons,  and  the  general  circumstances  of  the  com- 
mercial world,  it  has  declined  very  much,  it  still  carries 
on  a  considerable  inland  and  foreign  trade,  and  preserves 
no  small  portion  of  its  comparative  importance.  It  is 
reckoned  by  Humboldt  to  stand  before  all  the  other  ports, 
with  the  exception  of  Vera  Cruz,  the  Havcncah,  and 
Lima.  Including  the  small  adjoinhig  poi  ts  of  Rio  Hacha, 
Santa  Maria,  and  Portobello,  with  which  it  is  connected 
by  the  most  intimate  commercial  relations,  it  exports 
annually  of  the  produce  of  native  agriculture  to  the 
value  of  252,000/.  sterling.  The  quantities  of  that  pro- 
duce are  as  follows :  of  cotton  3,307,5001b.  avoird. — of 
sugar,  220,500  ditto — of  indigo,  22,050  ditto — of  Brazil 
wood,  882,000  ditto — of  quinquina  of  New  Grenada, 
220,509  ditto— of  balsam  of  Tolu,  2205  ditto— and  of 
ipecacuana,  13,230  ditto.  Besides  these  articles,  there 
is  a  considerable  exportation  of  the  precious  metals, 
M'hich  are  carried  to  Old  Spain.  The  value  of  the  impor- 
tation amounts  to  840,000/.  sterling  annually.  The  arti- 
cles imported  are  brandy,  wine,  oil,  almonds,  raisins, 
tobacco,  confcctionaries,  kc. — The  bay  of  Carthagena, 
on  which  depends  so  much  of  its  commercial  con- 
sequence, extends  two  leagues  and  a  half  from  north  to 
south.  It  has  a  sufficient  depth  of  water,  and  good 
anchorage  ;  and  is  so  well  sheltered,  that  the  ships  are 
no  more  agitated  than  if  they  were  in  a  river.  There 
are  so  many  slullows,  however,  at  the  entrance,  and  on 
some  of  these  there  is  so  very  little  water,  that  a  skilful 
pilot  is  always  requisite  to  steer  the  vessels  into  it  with 
safety.  The  difficulty  of  navigating  vessels  in  it  is  also 
.increased,  by  the  irregularity  of  the  tides,  which  increase 
the  danger  of  striking,  and  ljy  the  slimy  and  tenacious 
consistence  of  the  bottom,  which,  when  a  vessel  docs 
run  aground,  renders  it  often  necessary  to  lighten  her, 
before  she  can  be  got  off.  In  this  bay  there  is  great 
plenty  and  variety  of  fish,  both  wholesome  and  agreeable 
to  the  taste.  The  turtles  ai'c  large,  and  of  excellent 
flavour.     Sharks  are  here  ve?-y  common,  largo,  vora- 


cious and  destructive.  There  are  vast  multitudes  of 
craw  fish,  from  which  the  country  on  this  coast  got  from 
the  Indians  the  name  of  Calamari,  signifying  the  land 
of  craw-fish.  All  along  the  coast,  salt  is  produced  in 
great  abundance. 

The  importance  and  wealth  of  this  place  have  made 
it  the  object  of  frequent  attacks.  In  1544,  it  was  taken 
and  pillaged  by  some  French  adventurers,  under  the 
direction  of  a  Corsican  pilot.  About  forty  years  after- 
wards, half  of  it  was  laid  in  ashes  by  Sir  Francis  Drake, 
and  the  rest  was  saved  from  destruction  by  the  neigh-- 
bouring  colonies,  who  paid  for  it  a  ransom  of  120,000 
silver  ducats.  It  was  a  third  time  invaded,  in  1597,  by 
the  French  under  the  command  of  M.  de  Pointis,  to 
whom  it  capitulated,  but  whose  avarice  consigned  it  to 
plunder.  It  was  again  besieged  in  1740,  by  the  English 
under  Admiral  Vernon,  but  it  held  out  successfully,  and 
the  besiegers,  were  obliged  to  retire  after  a  great  loss  of 
men  and  labour. — The  inhabitants  of  Carthagena  consist 
of  various  casts  or  tribes  :  whites,  negroes,  and  Indians, 
and  the  different  classes  produced  by  the  intermarriages 
of  these.  They  drink  brandy  in  the  forenoon,  make 
use  of  a  great  deal  of  chocolate,  and  are  fond  of  smoking 
tobacco,  whicli  last  practice  is  indulged  in  equally  by 
both  sexes.  The  fandango  is  the  common  amusement. 
This  ball,  or  dance,  which  is  the  ordinary  mark  of 
rejoicing  on  festivals  and  remarkable  days,  is  conducted 
will)  great  proprir.ty  in  houses  of  distinction  ;  but  among 
the  lower  orders  it  is  accompanied  with  hard  drinking, 
hidecency,  and  quan-els.  Their  funeral  ceremonies  tliey 
observe  with  great  pomp  and  ostentation,  lamenting  for 
the  deceased  in  the  most  clamorous  and  frantic  manner, 
and  continuing  their  mourning  in  the  house  for  nine 
days  after  the  interment.  Their  diseases  are  chiefly 
the  black  vomit,  with  which  the  distemper  that  attacks 
Europeans  on  their  first  landing  frequently  terminates  ; 
the  le/irosy,  to  which  the  people  botli  in  town  and  coim- 
try  are  very  subject,  and  for  the  purpose  of  stopping 
which  a  hospital,  called  San  Lazaro,  is  erected  on  the 
top  of  a  hill  in  the  neighbourhood,  where  persons  of  both 
sexes  infected  with  it  are  strictly  confined  ;  the  cobri'./a, 
or  little  snake,  so  called  from  the  general  belief  that  it 
is  one  of  those  animals  which  has  introduced  itself 
beneath  the  skin  of  the  patient ;  and  the  s/iasm,  or  c on« 
-uulsion,  which  is  very  prevalent,  seldom  comes  alone,  and 
always  proves  mortal.  The  intense  heat  and  moisture 
of  the  climate,  naturally  lead  to  the  conckision,  that  the 
inhabitants  must  be  unliealthy  ;  yet  it  is  a  fact  that  in 
general  they  enjoy  good  hcaltli,  and  it  is  not  imcomnion 
for  them  to  survive  their  eightieth  year.  Tlie  profuse 
perspirations,  however,  occasioned  by  the  high  tempera- 
ture, render  their  complexions  wan  and  livid,  and  all 
their  movements  sluggish.  The  population  is  said  to 
be  between  20,000  and  30,000,  of  which  above  9000  are 
in  communion.  West  Long.  75"  26'  45",  North  Lat.  10° 
26'  35".  Juan  and  UUoa's  Voijage  to  South  America,  by 
Adams,  vol.  i.  ;  Humboldt's  Political  lissay  on  JVeiu 
S/iain,  vol.  iv. ;  Alcedo's  Geografihical  Dictionary  of 
jimerica  and  the  iVest  Indies,  luit/i  Tiiompson's  Addi- 
tions, vol.  i.  ;  and  Peuchet's  Diction.  Univers.  de  la 
Geogra/ih.  Commrrf.  tom.  iii.     (t) 

C/VRTHAMUS,  a  genus  of  plants  of  the  class  Syn- 
genesia,  and  order  Polygamia  iiqualis.  See  Botany, 
p.  286. 

CARTILAGE.     See  Anatomy,  p.  714.  733. 

CARTONEMA,  a  genus  of  plants  of  tlie  class  Ilex- 
andfia,  and  order  Monogynia-     See   Botany,  p.    189  j 
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CARUM,  a  Kcinis  of  plants  of  llic  class  Pcntandria, 
and  order  Digynia.     Sec  Hotany,  p.  160. 


CARYOCAR,  a  genus  of  plants  of  the  class  Polyan- 
dria,  .ifid  ordir  'rctra(;yiiia.     See  Botasy,  p.  232. 

CARYOIMIYLLUS,  a  jjcniis  of  plants  of  the  class 
Icosandria,  and  order  Monogynia.  Sec  Botany,  p. 
232. 


CARVER,  Jonathan,  a  distint^uishcd  American  tra- 
veller, was  boni  at  Canterbury,  in  the  state  of  Connecti- 
cut in  1729.  He  was  a  descendant  of  John  Carver,  Ksq. 
the  first  fTovernor  of  the  colony  of  Plymouth  in  the  year 
1620.  Having  lost  his  father,  who  hcdd  a  subordinate 
station  among  the  oflicers  of  the  government,  when  he 
was  only  about  five  ycui's  of  age,  his  mother  was  re- 
duced to  the  necessity  of  soliciting  public  aid  in  Ix^half 
of  herself  and  family.  Tin-  select  men  of  his  native  town 
made  ample  provision  for  them,  and  at  a  proper  age 
young  Carver,  after  being  instructed  in  the  elements  of 
a  common  school  education,  was  placed  under  tlic  direc- 
tion of  one  Bradford,  a  shoemaker.  In  this  humble  ca- 
pacity he  did  not  long  continue.  His  active  mind  and 
roving  disposition  were  unable  to  undergo  the  close  con- 
finement to  which  he  was  subjected,  and  the  severity  of 
his  master  adding  new  force  to  his  passion  for  adventure, 
he  left  him  with  the  determination  of  indulging  his  na- 
tural propensity  for  travelling.  On  the  commencement 
of  hostilities  between  Clreat  Britain  and  France  in  1755, 
relative  to  the  possession  of  the  rich  and  extensive  coun- 
try between  the  Allegany  Mountains  and  the  Alississippi, 
Carver  enlisted  as  a  private  soldier  and  proceeded  with 
a  body  of  troops  to  the  defence  of  the  frontiers  of  New 
York.  At  the  siege  of  Fort  William  Henry  in  1757  he 
■was  attached  to  the  troops  under  the  command  of  Gene- 
ral Webb,  at  I'ort  Edward,  and  was  of  the  number  of 
those  wlio  escaped  the  dreadful  massacre  committed  by 
the  Indians  belonging  to  the  French  army,  upon  the  sur- 
rendering of  that  place  to  the  Marquis  dc  Montcalm.  In 
1758,  Carver  was  promoted  to  a  lieutenancy  in  Col.  Par- 
tridge's regiment,  and  in  the  following  year  served  hi 
the  army  of  Wolfe  at  the  battle  of  Quebec.  Aliout  tiiis 
time  he  was  honoured  with  a  captain's  commission,  and 
as  an  officer,  disthiguished  himself  equally  for  bravery 
and  talents. 

Upon  the  peace  of  1763,  Captain  Carver  resigned  his 
station  in  the  army,  and  immediately  formed  the  reso- 
lution of  exploring  the  vast  extent  of  territory  ceded  to 
Great  Britain  by  the  treaty  of  Versailles;  a  resolution  in 
the  highest  degree  honourable  to  him,  and  in  the  execu- 
tion of  which  he  fully  exemplified  the  boldness  and  man- 
liness of  his  character.  He  had  already  become  inured 
to  difficulties  and  dangers,  and  he  was  not  long  in  at- 
tempting the  objects  of  his  pursuit.  Having  passed 
some  time  with  his  family  in  Massacliusetts,  he  set  out 
from  Boston  in  June  1766,  and  in  llie  September  ensu- 
ing arrived  at  Fort  Micliillimackinac,  the  most  interior 
English  post.  At  this  place  he  made  the  necessary  ar- 
rangement for  pursuing  his  travels,  and  by  the  influence 
of  Governor  Rogers,  was  furnished  with  a  supply  of  such 
goods  as  might  enable  him  with  the  greater  ease  and 
security  to  accomplish  his  intentions.  It  is  unnecessary 
here  to  detail  any  of  the  events  of  his  journey  through  a 
wilderness  of  which  at  that  time  so  little  was  known  from 
actual  observation.  His  interesting  narrative  has  been 
long  before  the  public.  In  the  accomplishment  of  his 
spirited  and  hazardous  undertaking,  he  must  ever  be 
considered  as  having  rendered  by  his  own  individual  ex- 
ertions a  most  important  service  to  his  country.  Carver 
returned  to  Boston  in  October  1768,  after  an  absence  of 


two  years  and  five  months,  having  travelled  during  that 
time  nearly  seven  thousand  miles. 

He  now  set  about  properly  arranging  his  travels,  and 
in  1769  departed  with  his  family  for  England,  with  the 
expectation  of  publishing  the  results  of  his  observations, 
and  of  receiving  a  becoming  reward  for  his  labours.  Here, 
however,  he  was  treated  with  the  greatest  ingratitude. 
He  presented  a  piaition  to  his  majesty  in  council  for  a 
reimbursement  of  the  sums  he  had  expended  iluring  his 
journey :  his  petition  was  granted  by  tlie  board  of  trade, 
only,  upon  the  condition  of  his  delivering  up  his  charts 
and  oilier  papers  relating  to  the  discoveries  he  had  made. 
The  arrangements  which  he  had  formed  with  the  book- 
sellers for  the  publication  of  his  travels  was  thus  frus- 
trated :  he  afterwards  with  much  difficulty  procured  a 
duplicate  copy  of  his  work,  which,  under  the  title  of 
Travels  througli  the  InltrUir  Porta  of  A'urih  America,  in 
the  years  1766,  \767,a7id  1768,  was  printed  for  his  be- 
nefit in  1778,  in  one  volume  octavo,  aiid  dedicated  to 
Sir  Joseph  Banks,  F.  R.  S.  with  whom  he  had  long 
enjoyed  an  acquaintance.  There  can  be  little  doubt 
that  the  principal,  if  not  the  sole  reason  why  Captain 
Carver  was  disappointed  in  the  support  he  expected  from 
the  British  government  for  his  eminent  services,  was 
owing  to  the  peculiar  condition  of  the  American  colonies 
and  Great  Britain.  The  work  of  Carver  presented  a 
favourable  view  of  the  country  and  its  future  resources, 
and  it  did  not  accord  with  the  designs  of  the  ministry  of 
that  day,  to  give  it  sanction  or  currency.  In  1779,  was 
published  in  folio,  the  New  Universal  Traveller,  con- 
taining an  account  of  all  the  empires,  kingdoms,  and 
states,  in  the  known  world.  The  work  was  chiefly  an 
historical  compilation,  and  appeared  as  the  production 
of  Carver.  What  particular  hand  he  had  in  it  is  not 
known.  It  is  asserted  by  some,  that  he  sold  his  name 
to  it  for  a  trifling  consideration,  in  order  to  support  his 
destitute  family  ;  certain  it  is,  that  shortly  after  this  pe- 
riod he  was  reduced  to  the  necessity  of  finding  employ- 
ment as  a  clerk  to  a  lottery  office.  In  this  menial  situ- 
ation he  contuiucd  until  his  death,  which  took  place  in 
London,  January  31st,  1780,  in  the  fifty-first  year  of  his 
age. 

Carver's  book  of  travels  in  America  is  so  well  kno'wn 
as  to  supersede  the  necessity  of  any  particular  notice  of 
its  merits.  His  ardent  thirst  for  adventure  prompted 
him  to  undertake  enterprises  the  most  extensive  and 
hazardous,  which  his  indefatigable  perseverance  ena- 
bled him  successfully  to  accomplish.  His  narrative  in 
general  is  perspicuous  and  interesting;  though  it  is  to 
be  regretted  that  through  the  want  of  a  scientific  educa- 
tion, he  was  not  qualified  to  give  a  correct  aiid  satisfac- 
tory account  of  the  numerous  objects  of  natuial  history 
which  came  within  his  reach.  Notwitlistanding  this  cir- 
cumstance, considerable  information  may  be  gathered 
from  his  work  concerning  the  properties  of  many  vege- 
table productions  of  tliis  country.  Volney  ( Vx-w  of  the 
United  States)  admits  his  sincerity  suid  veracity,  though 
he  accuses  him  of  being  in  some  instances  credulous, 
and  thinks  that  his  descriptions  afford  too  favourable  a 
picture  of  the  Indian  tribes.  Hosack  and  Francis. 
3N2 
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C  ARYOT  A,  a  genus  of  plants  of  the  class  Monoecia, 
and  order  Polyandria.     See  Botany,  p.  314. 

C  ASAL,  a  town  of  France,  in  the  department  of  Ma- 
rengo, and  formerly  the  capital  of  Lower  Montferrat,  is 
situated  on  the  right  bank  of  the  Po.  It  received  the 
name  of  Casale  Sancti  Evasii,  after  the  death  of  St  Eva- 
sius,  who  was  martyred  by  a  Duke  called  Astabolo.  It 
is  highly  probable  that  it  was  built  not  far  from  an  an- 
cient town  called  Seduta,  and  not,  as  some  authors  have 
Jniagined,  on  the  ruins  of  Bodincomago  or  Industria ; 
(see  Pliny,  J^'at.  Hist.  lib.  ii.)  The  few  huts  which  were 
built  by  the  devotees  over  the  place  where  the  body  of 
the  martyr  was  preserved,  gradually  assumed  the  form 
of  a  town,  while  Liutprand,  king  of  the  Lombards,  built 
the  church  which  still  exists,  and  which  was  afterwards 
erected  into  a  cathedral.  In  the  year  1173,  Casal  was 
erected  into  a  free  city;  and,  about  the  end  of  the  14th 
century,  it  became  the  residence  of  its  sovereigns.  Pope 
Sextus  IV.  erected  Casal  into  an  episcopal  city;  and,  in 
spite  of  the  revolt  of  its  inhabitants,  the  Dukes  of  Man- 
tua preferred  it  to  Mantua  as  a  place  of  residence.  About 
this  time,  when  the  arts  made  such  a  rapid  pi'ogress  in 
Italy,  this  city  acquired  fresh  lustre.  New  palaces  and 
new  churches  were  erected  ;  and  many  families  removed 
to  it  from  Mantua.  While  it  was  in  the  possession  of 
the  French,  Catinot,  who  was  the  governor,  constructed 
the  citidal,  which  was  reckoned  one  of  the  strongest  in 
Italy.  It  was,  however,  carried  away  by  the  Piedmon- 
tese  and  Spanish  troops  in  1695,  and  all  the  fortifications 
were  demolished.  There  now  remains  only  an  old 
castle,  where  a  small  garrison  might  hold  out  for  some 
hours. 

The  principal  public  buildings  in  Casal  are,  the  the- 
atre, the  seminary,  the  lyceum,  the  palaces  of  M.  M. 
Gozzani  St  George,  Gozzani  Odalengo,  Vincent  Ricci, 
and  Roland  Delavalle ;  and  the  churches  of  St  Domi- 
nique and  St  Philippe.  There  is  a  charming  promenade 
from  the  Marengo  gate  to  that  of  the  Po.  The  princi- 
pal hotels  are,  the  Hotel  Mogul,  the  Trois  Rois,  and 
the  Nouveau  Puits. 

Casal  is  inhabited  by  several  ancient  and  illustrious 
families,  some  of  whom  pretend  to  liave  their  descent 
even  from  Numa  Pompilius.  Population  14,000.  East 
Long.  8°  37',  North  Lat.  45°  7'.     (:r) 

CASAL  Maggiore,  the  name  of  a  town  which  is  the 
chief  place  of  a  district  of  the  same  name  in  the  depart- 
ment of  the  higher  Po,  and  the  kingdom  of  Italy.  It  is 
situated  near  the  Po,  and  was  made  a  town  in  1754. 
Population  4150. 

CASAN.     See  Kazan. 

CASAUBON,  Isaac,  a  very  learned  critic  and  editor, 
was  born  at  Geneva  in  February  1559.  His  natural  abi- 
lities were  good,  and  so  great  was  the  progress  which  he 
made  under  the  tuition  of  his  father,  who  had  become 
minister  of  Crest  in  Dauphii:e,  that  he  was  scarcely  nine 
years  of  age,  when  he  could  both  write  Latin  with  cor- 
rectness, and  speak  it  with  ease.  But  iiis  father  being 
under  tlie  necessity  of  going  from  home  on  business  for 
three  years  togetlicr,  Isaac's  education  was  neglected, 
and  he  almost  entirely  lost  what  he  had  ac<|uired.  When 
he  reached  his  twelfth  year,  he  again  applied  to  his  stu- 
dies, and  p  .rtly  by  his  own  exertions,  partly  by  the  oc- 
casional assistance  of  his  father,  he  began  to  recover  his 
classical  knowledge.  This  method,  however,  being  un- 
certain and  tardy,  he  was  sent  in  1578  to  Geneva,  to  stu- 
dy under  the  professors  there  ;  and  so  great  was  his  di- 
ligence, and  so  attentive  were  his  teachers,  that  he  soon 


redeemed  all  the  time  which  he  had  formerly  lost.  Such 
was  his  proficiency  in  Greek,  that  Francis  Portus,  the 
Cretan,  by  whose  instructions  he  had  been  made  ac- 
quainted witli  it,  thought  hirn  worthy  to  be  his  succes- 
sor in  the  academical  chair  at  the  age  of  twenty-three  ; 
and  to  that  honourable  situation,  accordingly,  he  was 
appointed  in  1582.  In  1586,  his  father  died,  and  shortly 
after  he  married  a  daughter  of  the  celebrated  pruiter 
Henry  Stephens,  by  whom  he  had  twenty  children.  Af- 
ter holding  the  professorship  of  Greek  at  Geneva  for 
fourteen  years,  during  which  time  he  studied  philosophy 
and  civil  law,  and  paid  some  attention  to  the  Hebrew 
and  the  Oriental  languages,  he  removed  to  Montpelier, 
as  professor  of  the  Greek  tongue  and  polite  literature, 
with  a  more  considerable  salary  than  he  enjoyed  at  Ge- 
neva. This  change  of  situation  was  occasioned,  not 
merely  by  the  difference  in  his  emoluments,  but  also  by 
the  morose  temper  of  his  father-in-law,  and  by  his  own 
restless  disposition.  At  Montpelier,  he  was  at  first  much 
esteemed,  and  greatly  pleased;  and  resisted  the  invita- 
tions which  were  given  him,  first  by  the  city  of  Nismes, 
and  afterwards  by  that  of  Francker,  to  accept  of  a  chair 
in  their  universities.  But  he  soon  began  to  be  disgusted 
with  the  treatment  which  he  received.  The  promises 
that  had  been  held  out  to  him  were  not  fulfilled;  his  sa- 
lary was  neither  regularly  nor  fully  paid  ;  and  he  expe- 
rienced so  much  vexation  from  these  and  other  causes, 
that  he  was  just  on  the  eve  of  returning  to  Geneva,  when 
better  prospects  were  opened  up  to  him  in  another  quar- 
ter. By  IVI.  de  Vicq,  a  man  of  some  note  at  Lyons, 
whom  he  visited  in  1598,  he  was  taken  to  Paris,  and  in- 
troduced to  King  Henry  IV.,  President  de  Harley,  Pre- 
sident de  Thou,  (Thuanus,)  and  other  persons  of  emi- 
nence, who  gave  him  a  very  civil  reception.  The  king 
offered  him  a  professor's  place,  and,  after  his  return  to 
Montpelier,  renewed  the  offer  by  letter. 

He  at  last  resolved  to  go  to  Paris,  though  he  was 
warned  by  M.  De  Vicq  and  Scaliger,  that  his  expecta- 
tions would  probably  be  disappointed.  Henry  received 
him  most  graciously ;  but  the  jealousy  of  the  other  pro- 
fessors, and  his  own  Protestant  principles,  were  the  oc- 
casion of  much  opposition  and  trouble,  and  even  pre- 
vented him  ultimately  from  obtaining  the  situation  which 
his  majesty  had  promised.  He  was,  however,  appointed 
one  of  the  judges  on  the  Protestant's  side  at  the  confer- 
ence betvi-een  these  and  the  Catholics,  held  at  Fountain- 
bleau  in  1600.  And  afterwards  he  was  nominated  keeper 
of  the  king's  library,  which  gave  him  access  to  a  valua- 
ble collection  of  books,  and  enabled  him  to  prosecute  his 
literary  views  with  great  success.  He  had  also  a  pen- 
sion from  the  king,  which  was  considerably  augmented, 
in  order  to  prevent  him  from  yielding  to  the  many  press- 
ing solicitations  and  pectuiiary  inducements  which  he 
had  to  go  to  other  places.  Many  artful  and  unworthy 
attempts  were  made  to  bring  him  over  to  the  Romish 
faith,  but  these  he  uniformly  resisted,  and  lived  and 
died  a  Protestant.  The  minder  of  the  king,  which  hap- 
pened in  1610,  distressed  him  deeply,  as  it  deprived  liini 
of  his  chief  ])atron  ;  and  in  the  same  year,  the  conversion 
of  his  eldest  son  to  the  Roman  Catholic  religion,  gave 
another  blow  to  his  feelings,  and  he  felt  it  the  more,  be- 
cause it  was  generally  reported,  and  by  many  believed, 
that  he  himself  had  contributed  to  this  change.  Tliesc 
alllictijig  circumstances,  together  with  the  continual 
vexations  in  which  he  lived  at  Paris,  determined  him  to 
set  out  for  England,  into  which  country  he  had  been  fre- 
quently invitecl  by  James  I.     He  arrived  there  in  1610, 
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and  experienced  from  persons  of  rank  and  IcarniiiK  the 
kindest  rcccplion,  lli()Ug;li  he  hinistll  luis  comiiiaincd, 
that  from  tiic  inlcrior  classes  of  peojilc,  he  rnel  w  ilh  more 
insults  than  he  liad  even  done  at  I'aris  in  the  midst  of 
Papists.  The  k\\\y;  sliewed  him  iiarticular  attention,  took 
much  pleasure  in  conveisinj^  with  him,  admitted  him 
several  times  to  his  own  tahle,  presented  him  w  ith  a  sum 
of  money  to  enable  him  to  visit  Oxford  and  Camljri(U;e, 
granted  him  a  (lension  of  three  hundred  jjounds,  and  no- 
minated him  to  two  i)rebcnds,  one  at  Westminster,  and 
the  other  at  Canterhury.  Casaubon  was  not  ungrateful ; 
and  he  seems  to  have  expressed  his  uratilude  in  a  way 
most  a^;reeable  to  the  feelinj^s  of  James,  namely,  Ijy  flat- 
tcriiifj;  his  literary  vanity,  and  humourins^  his  silly  l>re- 
iudices.  In  the  letters  wiiich  he  wrote,  by  the  direction 
of  James,  to  De  Tliou,  respectin}^  his  history,  and  which, 
it  is  not  improbable,  were  ins[)etted  by  the  royal  eye,  he 
eulogizes  the  king  in  the  most  fulsome  manner  for  his 
learning  and  his  virtue,  and  actually  talks  of  him  as  a 
kintl  of  miracle  or  prodigy.  He  also  remonstrates  with 
De  Thou  on  that  part  of  his  history  which  aft'ected  the 
character  and  conduct  of  the  king's  mother,  and  in 
James's  name  demands  satisfaction  fur  the  injuries  wiiich 
he  had  done  to  her  reputation.  This  remonstrance  pro- 
»luced  some  eflect ;  and  by  these  and  similar  compli- 
ances with  the  temper  of  James,  Casaidjon  contrived  at 
once  to  make  his  acknowledgments  for  past  favours,  and 
to  lay  a  foundation  for  future  claims.  His  object  was 
not  lost.  So  much  was  his  majesty  jjleased  with  him, 
that  he  wrote  to  the  queen  regent  of  France,  through 
whose  indulgence  Casaubon  had  been  permitted  to  come 
to  England,  begging  her  to  allow  him  to  prolong  his 
stay  in  this  rnniitry,  and  the  royal  favour  seemed  to  pro- 
mise him  distinctions  and  preferment ;  but  a  painful  dis- 
temper soon  closed  these  flattering  prospects,  and  put  an 
end  to  his  life.  He  died  July  1,  1614,  in  the  55th  year 
of  his  age,  and  was  buried  hi  Westminster  Abbey.  His 
character,  religious  as  well  as  literary,  has  been  various- 
ly represented;  but  there  appears  to  be  jjnod  reason  for 
believing,  that  in  both  these  views  he  was  highly  respect- 
able. That  he  was  a  Protestant,  there  can  be  no  reason- 
able doubt,  though  the  contrary  has  been  insinuated,  and 
though  he  entertained,  along  with  Grotius  and  other  emi- 
nent men,  the  foolish  project  of  forming  an  union  be- 
tween the  Catholic  and  reformed  churches.  The  probity 
and  correctness  of  his  moral  deportment  have  never  been 
disputed.  Of  his  extensive  learning,  he  has  left  a  mul- 
titude of  satisfactory  proofs  in  the  various  editions  of 
Greek  and  Latin  authors,  and  other  works  which  he 
published  in  the  course  of  his  life.  A  large  volume  of 
his  Letters  was  jjublishcd,  from  which  a  tolerably  cor- 
rect idea,  both  of  his  temper  and  classical  attainments, 
may  be  derived.  A  complete  list  of  his  writings  is  given 
in  the  Bio^afihia  liriiannica,  art.  Casaubon.  Besides 
that  article,  and  the  Ltners  above  mentioned,  (Almelo- 
veen's  Edition,  containing  a  life  of  Cusaubon)  see  Niceron, 
Memoirs  flour  srrxK  a  I'/iist.  tits  Horn.  Illust.  torn,  xviii ; 
and  La  Vie  de  M.  de  Thou.,  in  Duranci's  Hist,  du  xvi. 
Siecle  tom.  vii.     (r) 

CASBIN,  Casvin,  or  Caswin,  supposed  to  be  the 
ancient  Jrsacia,  a  city  of  Persia,  in  the  province  of  Irak- 
ajanii,  situated  in  an  extensive  plain  of  the  same  name, 
surrounded  with  mountains  at  some  miles  distance.  Cas- 
bin,  which  is  now  a  complete  mass  of  ruins,  was  for- 
merly about  six  miles  in  circumference,  and  contained 
12,000  houses,  and  100,000  inhabitants;  but,  in  conse- 
quence of  the  ciril  wars  with  which  the  country  has  been 


agitated,  it  has  been  greatly  reduced  both  in  magnitude 
and  opulence.  Its  walls  and  palaces  are  completely  de- 
stroyed, and  it  is  at  present  defended  neither  by  forts 
nor  garrisons.  An  eaith'juake,  aceorrling  to  Moricr, 
within  no  distant  period,  threw  down  the  buihlings  which 
were  in  the  Tottie,  and  made  cracks  in  almost  every 
wall.  A  large  moscjue,  erected  by  the  Ablwsscs,  has 
been  in  many  places  rent  in  its  thick  walls,  and  totally  ru- 
ined. The  Hoyal  Piazze,  or  Hippodrone,  was  no  less 
than  700  paces  long,  and  250  broad.  The  Khan  is  a 
very  large  building.  The  Bason  is  remarkable  for  its 
agreeable  construction  ;  and  the  principal  mosque  is 
well  built. 

The  following  interesting  account  of  Casbin  is  given 
by  Ilanway,  which  we  arc  obliged  to  present  to  our  read- 
ers in  his  own  words,  as  we  have  no  means  of  ascertaining 
whether  or  not  the  buildings  which  he  describes  are  now 
in  existence. 

"  The  houses  are,  for  the  most  part,  below  the  sur- 
face of  the  earth,  as  are  many  of  the  gardens  joining  to 
them,  to  obtain  the  conveniency  of  water,  which  is 
brought  to  them  from  a  considerable  distance  in  chan- 
nels; for,  as  we  usually  bring  water  up  to  our  houses, 
they  level  their  houses  to  tlie  water,  which,  however, 
arc  not  the  less  agreeable  in  hot  weather.  They  are 
generally  built  with  sun-dried  bricks,  and  their  cement 
is  a  strong  lime.  The  roofs  are  flat ;  so  that  it  is  easy 
and  familiar  to  sleep  on  the  house  tops.  These  build- 
ings are  enclosed  with  a  mud  wall:  they  consist  of  two 
divisions ;  the  outer  stands  in  a  large  area,  and  consists 
of  a  spacious  room,  one  side  of  which  is  open,  and  sup- 
ported with  pillars.  In  these  they  dispatch  their  busi- 
ness, and  also  cat,  when  they  do  not  retire  to  the  wo- 
men's apartment.  There  are  niches  in  the  wall,  which 
answer  the  purpose  of  tables  :  the  floors  are  covered  with 
large  worsted  carpets;  and  on  the  sides  of  the  room  arc 
felts,  about  a  yard  broad,  and  are  generally  two  or  three 
yards  long.  These  are  called  namets,  as  already  men- 
tioned: and  arc  made  either  with  wool  or  camel's  hair; 
and,  being  very  thick  and  soft,  are  used  for  sitting  upon. 
In  the  wings  of  tliis  apartment  there  are  smaller  rooms 
for  lodging.  In  the  same  yard  there  are  apartments  for 
the  servants,  and  also  their  stables.  On  the  back  part  of 
this  building  is  another,  likewise  enclosed  by  a  wall, 
which,  for  the  sake  of  privacy,  is  genei^ally  entered  by 
two  turnings.  Here  is  the  women's  apartment,  into 
which  no  man  is  suffered  to  enter,  except  the  master 
of  it. 

I  then  w-ent  to  see  the  new  palace  which  Nadir  Shah 
had  built  in  this  city,  adjoining  the  old  one.  The  en- 
trance of  it  is  formed  by  an  avenue  of  lofty  trees,  near 
three  hundred  yards  long,  and  fifteen  or  twenty  broad. 
The  wall  round  it  is  about  an  English  mile  and  a  half  in 
circumference;  it  is  thick  and  lofty,  having  only  one 
entrance,  which  is  an  arched  gate.  The  top  of  tliis  gate 
projects,  and  is  formed  into  many  small  s<|uares.  With- 
in are  four  large  squares,  with  lofty  trees,  fountains,  and 
running  water,  which  makes  the  place  awful  and  majes- 
tic. The  apartments  are  raised  about  six  feet  from  the 
ground.  The  Aivaii,  or  open  hall,  is  in  the  centre,  and 
shuts  with  folding  doors.  The  rooms  arc  ornamented  in 
an  Indian  taste,  and  the  ceilings  fonned  into  small  squares, 
embellisiicd  with  writings  of  moral  sentences  in  ver)-  le- 
gible cliaracters.  Most  of  the  w  indows  are  of  thick  co- 
loured glass, made  transparent,  and  painted  with  such  art, 
and  in  such  proper  shades,  that  the  glass  seems  cut  into 
the  several  figures  it  is  designed  to  represent.     Many  of 
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the  floors  are  only  of  hard  earth  ;  others  of  a  composition 
of  beaten  stone.  The  seeming  defect  in  this  instance  is 
made  up  by  the  constant  use  of  carpets. 

The  Haram  is  magnificent,  consisting  of  a  square 
within  its  own  wall  of  brick,  about  thirty  feet  high,  and 
two  and  a  half  thick.  There  are  four  distinct  apart- 
ments, in  some  of  which  are  fountains,  which  serve  to 
moderate  the  heat  of  the  summer,  by  giving  the  air  a 
refreshing  coolness.  The  rooms  are  lined  with  stucco, 
painted  in  the  Indian  taste,  with  birds  and  flowers  of 
diff"erent  magnitudes ;  the  colours  beautiful,  and  set  off 
with  gilt  edgings.  These  apartments  have  small  chim- 
ney-pieces, in  a  mean  taste  ;  and  some  are  ornamented 
with  looking-glasses  in  small  squares,  of  many  different 
dimensions,  set  into  the  walls.  There  are  some  few 
rooms  below  ground,  admirably  contrived  for  coolness. 
Near  the  Haram  is  the  cnnuchs'  apartment,  remarkable 
only  for  its  having  but  one  door,  and  that  a  very  strong 
one.  The  brick  of  which  the  whole  of  the  modern  build- 
ing is  made,  appears  to  be  ill  prepared  for  dui-ation. 
Here  are  also  some  old  apartments  built  by  Shah  Abas, 
yet  standing,  in  which  are  some  bad  pieces  of  European 
figures  by  European  painters.  The  Persians  them- 
selves are  as  ignorant  of  shades  as  the  Chinese.  The 
apartment  Avhere  the  Shah  kept  liis  Casbin  treasury,  I 
was  not  permitted  to  see, — not  even  the  place  where  it 
stood.  They  said  he  had  above  twenty  millions  of  crowns 
there,  of  which  part  was  in  large  ingots  of  gold,  run 
into  cavities  of  the  earth,  the  better  to  secure  it  from 
being  plundered." 

Both  at  Casbin  and  at  Hcrot,  the  blades  of  sabres 
are  fabricated  from  the  steel  of  the  country.  A  kind  of 
tapestry,  of  a  most  expensive  kind,  is  manufactured  here 
from  pieces  of  cloth  of  various  colours.  Stuff's  of  silk 
and  cotton  are  likewise  manufactured  in  this  place.  All 
kinds  of  arms,  but  particularly  fire-arms,  fine  cloths, 
watches,  and  engraved  stones,  are  among  the  principal 
objects  of  commerce  in  this  city.  Rubies,  granites,  and 
turquoise  stones,  find  a  ready  market  in  Casbin.  The 
latter,  wliich  are  called  Firasc,  are  found  in  great  quan- 
tities near  Nisabur  and  Firus-cah,  of  the  size  of  a  pea  ; 
and  those  which  are  as  large  as  a  small  bean  are  sold  for 
20  or  30  sols. 

Casbin  is  admirably  situated  for  connecting  the  com- 
merce of  Hyrcania,  Iberia,  and  Media,  with  the  southern 
provinces  of  Persia.  It  is  the  great  mart  for  the  silks 
of  Guilan  and  Chyrvan  ;  and  tlicre  is  brought  to  it  a  part 
of  the  rice  of  Guilan  and  Mazanderan. 

The  fields  and  gardens  in  the  neighbourhood  of  Casbin 
produce  great  quantities  of  vines,  wliich  yield  the  finest 
grapes  in  Persia ;  and  almonds,  pistachios,  and  melons, 
are  raised  with  great  success.  "  This  place,"  says  M. 
Morier,  "  labours  under  great  inconvenience  from  the 
want  of  water  :  indeed,  through  the  whole  extent  of  the 
immense  plain  that  we  traversed  during  the  day,  there 
was  not  one  natural  stream,  but  many  kaiiauts  were  mak- 
ing ;  and  wherever  there  is  irrigation  tliere  is  fertility, 
and  the  cultivation  is  rich.  Upon  the  whole,  therefore, 
our  route  from  Teheran  displayed  a  country  of  much 
more  promising  appearance  than  we  might  have  expect- 
ed in  Persia." 

Within  the  space  of  twenty  leagues  round  Teheran, 
the  King  alone  goes  in  a  litter ;  and  even  his  children 
have  not  this  privilege.  General  Gardannc  was  obliged 
to  q\iilhis  ;  anil  his  brotiicr,  who  was  wounded  by  a  blow 
from  a  horse,  could  with  difViculty  obtain  au  exception 
from  this  rule. 


The  river  Kulma  passes  at  some  distance  from  this 
city.  In  the  time  of  Hanway,  Casbin  contained  only 
1 100  houses.  Olivier  makes  the  population  from  20,000 
to  25,000  ;  but,  according  to  the  author  of  the  Journal 
d'un  Voyage,  en  1807  and  1808,  it  is  now  inhabited  by 
about  60,000  souls.  East  Long.  49'  33',  North  Lat.  36" 
13'.  See  Chardin's  Travels  through  Persia;  Hanway's 
Account  of  the  British  Trade  over  the  Cas/iian  Sea,  wit/t 
a  Journal  of  Travels  through  Russia  into  Persia,  vol.  i. 
p.  153,  &c.  ;  Olivier's  Voyage  dans  Perse,  Palis,  1807; 
Journal  d'un  Voyage,  dans  la  Turguie,d'Asie,  et  la  Perse, 
fait  en  1807  and  1808,  p.  44 — 46,  Paris,  1809;  and 
Morier's  Journey  through  Persia,  Armenia,  and  jiaia 
Minor,  to  Constantino  file,  in  the  years  1808  and  1809,  p. 
253,  London,  1812.     (t) 

CASE.     See  Grambiar. 

C  ASEARI  A,  a  genus  of  plants  of  the  class  Decandria, 
and  order  Monogynia.     See  Botany,  p.  208. 

C.\SERTA,  a  city  of  Naples,  in  the  country  of  La- 
vora,  situated  at  the  bottom  of  a  lofty  range  of 
hills,  and  celebrated  chiefly  for  the  magnificent  palace 
erected  by  Charles  III.  of  Spain,  from  the  designs  of  Van- 
vitelli. 

The  palace  of  Caserta,  which  is  situated  in  a  plain 
near  the  site  of  the  ancient  Capua,  is  an  oblong  square, 
787  feet  in  length,  and  616  in  width.  The  two  principal 
fronts  contain  five  stories,  with  37  windows  each,  while 
the  other  sides  contain  five  stories,  with  27  windows  in 
each.  It  is  divided  by  intermediate  ranges  into  four 
courts.  In  the  centre  is  an  open  vestibule,  with  a  stair- 
case 60  feet  by  90,  which  leads  by  double  flights  into 
an  octagonal  saloon,  90  feet  in  diameter,  which  is  divided 
by  eight  marble  columns  into  a  circle,  and  surrounding 
gallery.  On  one  side  is  a  long  row  of  antichaiiibers, 
leading  into  halls  of  audience,  presence  chambers,  and 
state  bed-rooms,  with  numbers  of  cabinets,  wardrobes, 
and  wiiiting  rooms.  On  another  side  is  a  range  of 
private  apartments,  adapted  to  domestic  convenience, 
and  on  a  third  side  is  the  splendid  chapel,  incrusted  with 
parinels  of  yellow  marble,  and  not  inferior  in  size  or  ' 
decoration  to  that  of  Versailles.  Antique  columns  of 
alabaster  support  the  roof  of  the  thfcutre,  and  divide  the 
house  into  42  boxes.  The  gardens,  which  correspond 
in  magnificence  to  the  palace,  are  very  extensive,  and  are 
formed  with  wide  alleys,  and  with  crowded  rows  of 
statues. 

The  aqueduct,  which  is  27  Italian  miles  and  218  palms 
long,  conveys  the  rivulets  of  the  Appcnnines  into  the 
reservoirs  of  Caserta.  The  aqueduct,  properly  so  called, 
is  two  miles  long,  and  consists  of  three  stories  of  arcades, 
of  which  the  upper  one  is  divided  into  43  arches,  while 
the  lower  one  contains  a  smaller  number.  It  is  paved 
with  calcareous  stone  from  the  neighbouring  mountains, 
and  the  rest  of  it  is  built  with  volcanic  tufa.  In  the  con- 
struction of  the  acjueduct,  an  ancient  tomb  was  found  al 
the  depth  of  90  feet.  The  expence  of  building  the  palace 
and  aqueduct  amounted  to  seven  millions  of  crowns. 
"  Caserta,"  says  a  modern  traveller,  who  visited  it  in 
1 802,  "  is  not  yet  finished,  and  probably  never  will  be, 
though  it  has  been  in  hand  for  half  a  century,  as  the 
situation  is  so  flat  as  to  be  incapable  of  modern  decora- 
tion, and  his  present  majesty  takes  more  pleasure  in  the 
present  mansion  house  of  Saint  Lcucio,  where  he  amuses 
himself  with  superintending  a  manufactory  of  silks  and 
gauzes."  See  Spallanzani's  Travels  ;  Swinburne's  Tra- 
vels ;  Reicliard's  Guide  dcs  Voyageurs,  &c.  tom.  i.  p. 
478  ;  Travels  from  Paris  through  Switzerland  and  Italy, 
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ty  a  native  of  Pennsylvania,  in  1801  and  1802,  letter  25  ; 
a.Uf\  Kncijctofiadia  AJeC/iO(li(/ue,  a.ti.  Ai<UEDUC.     (o) 

CASIIAN,  Kasman,  or  CACiiAN,-a  town  of  I'cibia, 
in  the  province  of  Iruk-ajcnii,  situutod  in  the  pl.aii  of 
Cashaii,  which  is  boundtti  witli  tlie  distant  raiij;e  of 
niouiituins,  of  wliich  Dcinawcnd  formed  liie  most  con- 
spicuous and  the  highest  point.  Tliis  mountain  is  dis- 
tinclly  seen  at  the  distance  of  150  miles,  and  tlic  Fei- 
sians  niainluin  that  it  caii  be  seen  at  Ispahan  from  t  .e 
minaret  of  Mesjid  Sliah,  which  is  240  miUs  distant.  It 
is  of  a  <oni<;al  shape,  and  rises  abrvijjtly  from  a  lon^;  and 
unbroken  range.  Tlii'*  town,  which  was  founded  by  the 
■wife  of  the  Caliph  Ilaroun-cl-Kaschid,  is  fully  u  Icai^iio 
long  from  east  to  west,  and  more  than  half  a  league  from 
north  to  south.  Tlie  houses  are  built  of  earth  and  brick. 
Thi  pi'iiicipai  piddle  buililings  in  Caslian  are  the  bazars 
and  baths,  tiie  royal  inn,  tlie  royal  palace,  and  another 
palace  for  anibassailors,  and  about  lorty  mosques  and 
three  grand  scpuh  hral  monume)its  in  honour  of  tliree 
descendants  of  Aii.  M.  Olivier,  wlio  lately  visitod  this 
city,  remarks,  t.ial  it  is  the  largest,  the  finest,  tne  richest, 
and  tne  most  populous  tuat  he  saw  in  Persia.  It  had 
almost  enlivily  escaped  the  disasters  of  the  civil  wars ; 
and  ti.ougi.  nearly  a  fiftn  part  of  the  houses  were  dcs- 
troyea,  yet  the  mos(lues,  the  caravanseras,  the  bazars, 
ami  tne  royal  palaces,  (which  were  singularly  beautiful,) 
were  all  in  a  good  condition.  Cashan  was  once  famous 
for  its  potteries,  and  has  various  manufactories  of  silk 
and  eolloii  stufl's,  brocades,  and  all  sorts  of  copper 
utensiis.  The  inhabitants  work  a  great  deal  in  gold, 
silver,  and  steel.  Sabres  and  poignards  are  also  made 
to  a  coiisiilerable  extent,  Tlic  surrounding  country 
produces  abundance  of  rire,  cotton,  lobacro,  wheat, 
barley,  and  fruits  of  all  kinds.  They  cultivate  also  the 
ricinus,  from  which  they  extract  their  oil  for  burning. 
The  vine  is  common,  and  raisins  and  dried  apricots 
form  a  considerable  article  of  commerce.  The  popula- 
tion of  Cashan  under  the  Sophis,  was  53,Ooo,  but  at 
preser.t  it  does  not  exceed  30,000.  Chardin  makes  the 
number  of  houses  6500.  East  Long.  51"  21',  and  North 
Lat.  33"  59'.  See  Ciiardin's  Travels ;  Morier's  Tra- 
vels through  Persia,  Armenia,  and  Ania  Miner,  p.  \77, 
231,  241  ;   and  Olivier's  Voyage  in  Perse.     Paris  1807. 

(0) 

CASHEL,  a  city  of  Ireland,  in  the  county  of  Tip- 
perary,  situated  about  three  miles  to  the  cast  of  the 
river  Suirc.  This  town,  which  was  fonnerly  the  re- 
sidence of  the  kings  of  Munster,  was  once  encircled 
with  a  wall,  which  is  in  a  state  of  decay,  but  th.erc  are 
still  two  gates  of  tolerable  workmanship.  The  principal 
ornaments  of  this  town  are  seated  upon  the  celebrated 
rock  of  Cashel,  which  commands  a  most  extensive  pros- 
pect. One  of  these  is  the  old  Gotliic  cathedral,  the 
nave  and  choir  of  which  is  about  200  feet  long  fiom 
east  to  west.  The  ruins  of  Cormac's  Chapel,  which 
stands  beside  the  cathedral,  and  difiers  from  it  com- 
pletely in  its  stile  of  architecture,  are  about  50  feet  long 
by  18.  A  high  round  tower  is  also  situated  upon  the 
rock  near  the  eastern  angle  of  the  north  aisle.  It  is  54 
feet  in  circuit,  and  is  divided  into  five  stories,  with  holes 
for  rafters,  and  is  built  of  freestone,  while  all  the  other 
buildings  on  the  rock  are  of  limestone.  A  wall  formerly 
inclosed  the  whole  of  the  rock. 

The  principal  modern  edifices  in  Cashel,  which  is 
tolerably  built,  are  a  market-house,  a  house  in  which  the 
sessions  are  held,  a  county  hospital,  barrack,  and  a  char- 
ter school.  The  church  is  neatly  built,  aud  the  archiepis- 


copal  palace  is  a  simple  and  connmodious  building. 
Cashel  contains  about  OOO  Iiouscb,  and  therefore  nearly 
3000  inhabitants.  West  Long.  7°  5',  North  Lat.  52<* 
30-J'.  See  Campbell's  J'hi/ono/ihical  Survey  ;  Ledwicli's 
Antii/uiliea ;  and  Wakelield's  UlatiHtical  and  Potilleal 
Aceuiinl  of  Ireland.     (_/') 

CASH(;AU.      See    Kcnncrs    Memoir,    p.    197,   and 

liueHAKIA,Lini,K. 

CASHMERE,  Caciiemiuf.,  or  Kasu.mirk,  a  pro- 
vince ol  Ilindostan,  and  formerly  subject  to  the  king 
of  Candaliar.  It  is  situated  between  33°  18'  and  34° 
16'  North  Latitude,  and  between  73°  30"  and  75°  12' 
East  Lonj:,itude.  It  is  only  a  valley  of  an  elliptical  foi-m, 
surrounded  by  hills,  which  in  its  largest  extent  fiom 
soutii-east  to  nortli-west  is  hardly  80  miles;  its  greatest 
breadth  may  be  from  40  to  50.  Towards  the  north 
and  north-east,  this  district  of  country  is  bounded  by 
what,  in  these  parts,  are  termed  the  mountains  of  Thi- 
bet; a  branch  probably  of  that  immense  range  which, 
rising  near  ihe  Black  Sea,  penetrates  through  Armenia, 
and  skirting  the  south  shore  of  the  Caspian,  extends  by 
way  of  the  nortii-eastcrn  provinces  of  Persia  to  Thibet 
and  Cliina.  On  the  cast  it  is  bounded  by  the  river 
Cliunaub;  on  the  south-east  and  south  by  the  territoi-y  of 
Jummoo  and  Kishtewar ;  on  the  south-west  and  west  by 
the  territory  of  the  Ghickers,  Prounce,  Muzzufl'erabad, 
and  Some  other  independent  districts.  In  a  north-eas- 
tern direction  from  this  iirovince  lies  Great  Thibet. 
Little  Thibet  is  to  the  north-west  of  it.  Southward  arc 
the  provinces  of  Lahore  and  Cabul :  and  to  the  west 
Great,  and  to  the  north  Little  Bucharia.  In  the  Aycen 
Acberry,  Cashmere  is  divided  into  two  parts,  viz.  Meraje 
and  Kamraje  ;  the  former  being  the  eastern  part,  and 
containing  the  districts  situated  to  the  east,  the  south- 
east, and  the  north-east  of  Sirinagur,  which  is  the  prin- 
cipal town  of  the  ])rovincc  ;  and  the  latter  the  western 
part,  cont.iining  the  north-west  and  south-west  districts. 
On  the  south-east  of  Sirinagur,  at  some  distance  be- 
yond the  great  circle  of  mountains  that  surrounds  the 
valley  of  Cashmere,  is  the  district  of  Barmaul,  which, 
though  a  fertile  vale  6f  ten  or  twelve  miles  in  length, 
and  dependent  on  the  Cashmerian  territory,  is  yet  suf- 
fered by  tlie  governors  of  that  province  to  remain  uncul- 
tivated, that  it  may  not  afford  shelter  or  provision  to  the 
bordering  Hindoo  states,  which,  in  former  periods,  have 
through  this  tract  approached  the  interior  passes  of 
Cashmere.  In  as  far  as  a  place  may  be  secured  against 
foreign  attack  by  means  of  its  natural  boundaries,  there 
are  few  tracts  of  country  to  w'hich  such  defence  has  been 
more  liberally  afibrded  than  it  has  been  to  Cashmere. 
It  is,  in  fact,  so  completely  inclosed  within  the  lofty 
mountains  that  separate  India  from  Great  Tartary,  that 
it  is  only  by  climbing  over  rocks  of  an  immense  height 
that  it  can  be  entered  on  any  side.  Surrounded  thus  by 
mountains,  whose  summits  arc,  during  a  great  part  of 
the  year,  covered  with  snow,  it  is  moreover  elevated  con- 
siderably above  the  level  of  the  adjacent  low  grounds  to 
the  south.  Hence  it  is  that  the  air  of  this  district  is 
colder  than  its  latitude  -would  lead  u5  to  expect ;  and 
even  within  the  space  of  little  more  than  two  degrees 
there  is  found  an  almost  complete  change  in  the  vege- 
table productions,  few  of  these  of  any  kind  being  in  this 
country  tlie  same  with  those  of  more  southern  India,  and 
of  tlic  fruits  of  the  latter  region  hardly  any  bcuig  to  be 
traced  here,  except  the  mulberry. 

The  valley  or  country  of  Cashmere,  thus  situated,  is 
yet  c<lcbrated  through  Upper  Asia,  and  indeed  gene  • 
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rally  has  been  in  high  reputation  wherever  it  has  been 
known,  for  its  romantic  beauties,  the  fertillity  of  its  soil, 
the  temperature  of  its  atmosphere,  and  a  picturesque 
variety  of  landscape.  The  author  of  the  Ayeen  Acberry 
dwells  with  rapture  on  the  beauties  of  this  province,  and 
the  ideas  which  have  been  entertained  of  it  may,  in  some 
degree,  be  understood  from  the  epithets  by  which  it  has 
been  so  commonly  characterised :  the  happy  valley, — 
the  garden  in  perpetual  spring, — the  paradise  of  India. 
The  periodical  rains  which  almost  deluge  the  rest  of  In- 
dia are  shut  out  of  Cashmere  by  the  height  of  the  moun- 
tains, so  that  only  light  showers  fall  there,  but  these  arc 
in  suflicicnt  abundance  to  feed  thousands  of  cascades, 
which  are  precipitated  into  the  valley  from  every  part 
of  the  stupendous  and  romantic  bulwark  by  which  this 
favoured  spot  is  encircled.  At  the  foot  of  that  exterior 
chain  there  is  an  inner  circle  of  hills  abundantly  clothed 
with  grass,  trees,  and  various  sorts  of  vegetation,  and 
frequented  by  numerous  animals,  both  in  a  wild  and  in  a 
tame  state.  The  soil  of  the  plains  is  every  where  the 
richest  that  can  be  conceived.  Indeed,  it  is  considered 
to  have  been  composed  of  the  mud  deposited  by  the  prin- 
cipal river  of  the  district,  which  flowing  in  this  direction, 
and  finding  no  outlet,  at  first  formed  its  waters  into  a 
lake  that  covered  the  whole  valley,  but  eventually  hav- 
ing opened  for  itself  a  passage  through  the  mountains, 
left  this  spot  so  fertilized,  an  ample  field  for  human  in- 
dustry and  for  the  accommodation  of  a  happy  race.  The 
circumstances  which  indicate  that  to  have  been  the  mode 
of  its  formation,  appear  to  have  been  such  as  to  have  sa- 
tisfied a  very  competent  judge.  Although  this  account, 
says  Major  Rennel,  has  no  living  testimony  to  support 
it,  yet  history  and  tradition,  and  what  is  yet  stronger, 
appearances  have  impressed  a  conviction  of  its  truth  on 
the  minds  of  all  who  have  visited  the  scene,  and  contem- 
plated the  different  parts  of  it.  It  is  indeed,  he  remarks, 
a  mere  natural  effect,  and  such,  he  conceives,  must  be 
the  economy  of  nature  in  all  cases,  when  water  is  in- 
closed in  any  part  of  its  course  by  elevated  lands.  If  the 
lake  be  formed  near  the  sources  of  the  river,  and  the 
ground  is  solid,  no  doubt  such  a  lake  may  remain  for  an 
indefinite  length  of  time,  or  for  ever,  in  the  same  state, 
for  want  of  suflfirient  force  in  the  river  to  work  out  a  pas- 
sage for  itself;  but  when  the  lake  has  been  formed  in 
the  lower  parts  of  a  river,  even  the  most  apparently  in- 
superable obstacles  will,  in  consequence  of  the  great 
accession  of  water,  and  consequently  of  strength,  in  such 
circumstances  be  forced  at  last  to  give  way.  This  is 
exemplified,  not  singly  in  the  instance  of  the  river  of 
Cashmere.  In  the  same  manner  the  Euphrates  has 
been  found  to  open  a  passage  for  itself  through  Mount 
Taurus,  the  Ganges  through  the  Imaus.  The  length 
of  time  which  the  lake  in  Cashmere  seems  to  have  oc- 
cupied in  cfrccting  its  emancipation,  is  evinced  by  the 
great  depth  of  soil  deposited  by  it  previously  to  its  de- 
parture. 

The  river  of  this  place  alluded  to,  wliich  continues  to 
pass  through  the  province,  is  still,  even  within  its  limits, 
large,  and  navigable  at  least  for  small  craft.  Its  cur- 
rent, througiiout  the  whole  valley,  is  remarkably  smooth 
— a  proof  of  the  uncommon  flatness  of  the  country,  as 
the  body  of  water  contained  in  it  is  very  great.  Its  breadth 
is  irregular:  in  some  places  it  is  not  less  than  two  miles. 
In  one  pait  of  its  course  it  is  formed,  by  the  hollow  sur- 
face of  the  country,  into  a  sheet  of  water,  of  seven  or 
eight  miles  hi  circumference,  known  by  the  name  of  the 
•Ouller  or  Wullcr.     The  outlet  through  which  it  departs 


from  the  valley,  and  where  it  runs  with  much  greater 
rapidity  and  force  than  elsewhere,  is  at  Barchmooleh, 
between  two  steep  mountains,  whence  proceeding,  it, 
after  a  long  course,  joins  with  the  Chunaub.  In  this 
river,  now  known  by  the  naine  of  the  Behut  or  the  Chc- 
lum,  we  recognise  the  famous  Hydaspes  of  antiquity, 
which  Alexander  the  Great  passed  over,  about  100  miles 
below  the  limits  of  the  valley. 

As  the  surface  of  this  district  is  generally  flat,  and  it 
is  copiously  watered,  it  yields  abundant  crops  of  rice, 
which  is  the  common  food  of  the  inhabitants.  At  the 
base  of  the  surrounding  hills,  where  the  land  is  higher, 
there  arc  cultivated  wheat,  barley,  and  various  other 
descriptions  of  grain.  Hemp  and  saftron  are  also  com- 
mon productions,  and  iron  of  an  excellent  quality  is  found 
in  the  adjacent  mountains.  A  great  number  of  nuts  for 
dyeing  are  raised  here.  A  wine  is  made  in  the  country 
resembling  Madeira  ;  also  a  spirituous  liquor  is  distilled 
from  the  grape.  The  vegetable  productions  of  Cash- 
mere, moreover,  are  not  such  only  as  are  subservient 
to  mere  unadorned  use.  The  plane-tree,  the  species  of  it 
termed  the  platanus  orientalis,  which,  though  common  in 
most  parts  of  Asia,  is  said  to  arrive  at  greater  perfection 
here  than  in  other  countries,  has,  when  in  full  foliage,  a 
grand  and  beautiful  appearance,  and  in  hot  weather  it 
affords  a  refreshing  shade.  Still  more  deserving  of  no- 
tice, in  this  view,  is  the  rose  of  Cashmere,  the  season 
of  the  first  appearance  of  which  is  hailed  with  so  much 
delight  by  the  natives,  and  of  which  the  essential  oil  or 
ottar  is  held  in  universal  estimation.  In  all  directions 
in  this  province,  there  occur  the  European  plants,  flow- 
ers, and  fruit  and  other  trees  ;  and  in  the  gardens  there 
is  abundance  of  melons,  skirrets,  beets,  radishes,  with  all 
the  variety  of  our  pot-herbs.  The  pasture-grounds  of 
Cashmere  are  plentifully  stocked  with  the  useful  domes- 
tic animals,  as  cows,  sheep,  and  goats.  There  is  a  kind 
of  sheep  here  called  Hundoo,  which  is  used  to  carry  bur- 
thens. There  are  also  gazels  and  miisks.  Game  abounds 
in  the  country,  and  there  is  a  plentiful  and  productive 
stock  of  bees.  Indeed  the  whole  of  this  favoured  dis- 
trict may  be  said  to  resemble  a  garden,  interspersed  with 
towns  and  villages,  which  rise  amongst  gi-een  meadows, 
beautiful  trees,  and  all  the  variety  of  other  vegetable 
productions ;  watered  by  numerous  streams  and  rivulets, 
which,  flowing  in  all  directions  from  the  surrounding 
rising  grounds,  hasten  to  convey  tlieir  tribute  to  the  Be- 
hut or  Chelum,  the  parent  of  the  soil ;  intersected  by 
canals,  which  wind  through  it  in  every  variety  of  form  ; 
still  farther  diversified  by  lakes,  in  some  of  which  arc 
observed  floating  islands  ;  and  cheered,  enriched,  and  en- 
livened by  all  the  varied  aspects  of  active  and  animated 
nature.  Still  one  dreadful  evil  of  a  physical  kind  is  here 
experienced.  This  is  the  frequent  recurrence  of  earth- 
quakes, to  secure  themselves  against  the  fatal  effects  of 
which,  the  inhabitants  commonly  build  all  their  houses 
of  wood,  of  wliich  an  abundant  supply  is  to  be  obtained 
from  the  neighbouring  mountains. 

The  Cashmerians  are  considered  to  be  the  most  in- 
genious of  all  the  nations  of  India.  With  as  much  taste 
for  poetry  and  capacity  for  science  as  the  Persians,  they 
are  more  industrious  and  more  laborious.  They  fabri- 
cate the  best  writing  paper  of  the  East,  which  was  for- 
merly an  article  of  extensive  trallic,  as  were  also  its  lack- 
cr-ware,  cutlery,  and  sugars.  Their  elegant  works  in 
wood,  are  in  ri^qucst  in  all  the  surrounding  district3  of 
country,  and  they  are  deservedly  admired  for  their  ad- 
dress and  expcrtncss  in  the  arts  of  varnishing,  veneer- 
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iiip;,  and  KililiiiR.  Hut  llic,  most  noted  and  llic;  most  iiii- 
poi'taiHufall  Uic  aililic  inl  pioiluclions  of  Cashm(,-fc,  con- 
sists it)  its  shawls,  which,  with  tjood  reason  apparently, 
have  attainwl  a  cclchrity  hitherto  unrivalled.  It  has  hecii 
aHci;;cd  that  the  wool  of  which  one  description  of  these 
shawls  is  made,  is  not  found  in  the  country,  l)Ut  is 
l)njut;ht  from  Thibet.  It  has  also  been  i)n;lty  common- 
ly nnderstuoil  that  those  of  anotiier  kind  ai'c  made  of 
goals'  hair,  liolli  of  these  notions  seem  to  lie  found- 
ed in  mistaki'.  'I'lie  breed  of  shei[),  whence  the  wool  in 
queslion  is  obtained,  ihounh  not  peculiar  to  this  coun- 
try, is  at  least  common  to  it  with  Thibet  and  l$outan, 
and  the  shawls  wliicli  have  been  considered  to  be  form- 
ed from  goats'  hair,  are  tiie  produce  of  the  wool  of  the 
camel. 

The  same  circumstances  which  constitute  Cashmere 
one  of  the  iinest  rcnioos  of  tlie  earth,  conlrilnile  also  not 
a  little  to  the  beauty  of  its  Hocks  and  the  s\iperiority  of 
its  wool ;  its  pure  air  and  constantly  serene  sky,  brilliant 
nights,  continual  dews,  innunierabht  springs  which  wa- 
ter the  hills  and  the  plains,  and  the  union  within  itself 
from  its  particular  situation,  in  respect  to  vegetable  pro- 
duce, of  the  advantages  of  all  climates.  Particularly, 
the  mountains  which  surround  this  rich  and  fertile  dis- 
trict yield  aJjundance  of  aromatic  plants,  that  ailord  ex- 
cellent pasture  for  sheep  ;  they  arc  covered  almost  the 
whole  year  with  wild  thyme  and  sweet  marjoram.  By 
a  due  care  on  tlieir  own  part,  added  to  these  advantages, 
for  which  they  arc  indebted  to  nature,  the  Cashmerians 
obtain  in  favour  of  tncir  manufactures  tliat  to  which 
chiedy  they  owe  their  excellence,  tiie  finest  wool  in  the 
world.  The  shcc])  from  which  this  wool  is  procured, 
is  one  of  the  most  beautiful  of  its  species  :  its  mean 
length  is  from  36  to  40  inches,  its  height  from  20  to  22, 
and  its  weig;il  from  55  to  60  pounds.  The  most  distin- 
guishing tluraclers  of  this  race,  arc  a  small  head  and 
lively  eyes;  their  front  is  not  rough,  and  they  have  a 
long  and  wriiikied  dewlap.  The  lambs  are  brought 
forth  with  crispy  wool  on  the  flanks,  but  they  have  only 
a  few  Hocks  on  the  back  and  along  the  spine.  Each 
sheep  produces  at  an  avci-age  about  three  sers,  of  thirty 
ourices,  of  clean  wool.  It  is  a  valuable  and  essential 
quality  of  these  sheep,  essential  at  least  in  such  a  dis- 
trict of  country  as  that  to  wliich  they  are  confined,  that 
they  can  bear  the  extremes  either  of  heat  or  cold.  Yet 
to  secure  them  against  the  injurious  effects  that  might 
possibly  ensue  from  their  exposure  to  the  greater  heats 
of  the  summer  season,  they  are,  during  the  continuance 
of  these,  made  to  traverse  a  lake  or  a  river  several  times 
a  day.  In  Cashmere,  moreover,  as  in  Greece  and  in 
Spain,  the  sheep  arc  moved  from  place  to  place  within 
the  limits  of  the  province,  (a  range,  narrow  indeed  as  to 
extent,  but  very  considerable  in  respect  to  variety  of  cli- 
mate), that  throughout  the  whole  course  of  the  year 
they  may  be  kept  nearly  in  an  equal  temperature.  At 
the  same  time,  tl\£y  are  never,  with  a  view  to  this  ob- 
ject, crowded  into  cots  or  confined  places,  which,  it  is 
justly  apprehended,  would  be  in  every  respect  only  inju- 
rious to  them.  By  such  management,  at  once  the  health 
of  the  flock  is  preserved,  and  the  wool  is  whitened  and 
becomes  of  a  texture  soft  and  silky.  Without  any  far- 
ther care,  besides  that  of  preferring  always  a  lamb  of  the 
second  birth  for  a  breeding  ram,  avoiding  to  cross  the 
breed,  providing  a  little  nourishment  for  the  sustenance 
of  the  animals  at  those  seasons,  when  they  arc  not  suf- 
fered to  range  abroad,  or  when  little  is  to  be  found  for 
tJuMn  in  the  fields,  and  meeting,  witli  a  few  simple  rc- 
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medics,  any  inci|)icntor  apprelicndi:d  disease,  the  Cash- 
merians obtain  tliat  extraordinarily  fine  white  silky  wool, 
which  generally,  from  the  nape  of  the  neck  to  the  flanks, 
is  from  20  to  22  inches  in  length,  and  even  on  the  flanks 
and  lower  parts  of  the  body,  is  not  less  than  five  or  six, 
and  etpially  of  that  length,  which,  in  short,  both  for  fine- 
ness and  for  whiteness,  surpasses  every  other  wool,  even 
the  most  celebrated  for  those  qualities  throughout  the 
known  woild. 

The  general  practice  in  Cashmere  is  to  shear  the  sheep 
only  once  in  the  year,  the  operation  taking  place  15  or 
20  days  after  the  return  of  the  great  heats,  when,  from 
the  perspiration  of  the  animals,  the  wool  may  have  be- 
come more  soft  and  pliant.  IJuring  the  period  of  the 
shearing,  the  sheep  are  washed  eommordy  twice  a  day, 
or  oftener,  but  as  well  for  the  safety  of  the  animals,  as 
to  guard  against  crisping  or  hardness  in  the  wool,  only 
at  those  times  in  the  morning  or  in  the  afternoon  when 
some  degree  of  diminution  has  taken  place  in  the  strength 
of  the  sun's  rays.  It  is  indeed  an  estimable  and  pecu- 
liar quality  of  the  Cashmerian  wool,  that  it  has  no  hard 
coarse  part ;  a  quality  the  more  deserving  of  notice,  as 
it  is  not  possessed  in  common  with  it  even  by  the  wool 
of  the  Spanish  sheep. 

The  Cashmerian  wool,  exclusive  of  the  fleeces  of 
lambs  under  two  years  of  age,  which  are  set  apart  for 
certain  inferior  purposes,  is  divided  itito  the  arouel,  or 
the  wool  of  the  young  sheep,  and  the  dua\ime,  which  is 
the  name  given  to  that  of  the  old.  The  first  of  these 
kinds  is  a  little  shorter  than  the  other  ;  it  is  obtained 
from  sheep  between  the  age  of  three  years,  when  the 
shearing  of  what,  in  the  language  of  the  country,  is 
called  the  touss,  begins,  ;uid  that  of  seven  or  eight. 
The  duaume  is  longer  than  the  arouel,  a  little  less  greasy, 
weaker,  and  less  silky.  These  two  kinds  of  wool  arc 
each  subdivided  into  two  sorts,  that  of  the  back  and  that 
of  the  belly.  The  wool  of  the  belly  is  used  only  for  the 
manufacture  of  a  particular  stuft',  that  is  consumed  in  the 
country  and  the  neighbouring  provinces.  The  finer  parts 
of  the  wool  having  been  first  exposed  to  the  vapour  of  a 
slight  ley,  formed  from  the  ashes  of  the  leaves  of  the 
banana  tree,  or  of  a  clayey  barren  and  white  earth,  which 
by  the  Indians  is  called  olc,  then  washed  with  the  farina 
of  a  small  cylindric  bean,  called  moungue,  known  in  bo- 
tany by  the  name  of  mango,  and  lastly  rinsed  repeatedly 
in  pure  water,  are  employed,  as  they  arc  of  the  one  or 
the  other  of  the  descriptions  above  named,  either  in  the 
manufacture  of  shawls,  or  of  those  pieces  of  cloth  which 
have  retained  the  name  of  the  couritry,  and  which  it  has 
been  so  often  attempted,  but  commonly  with  such  indif- 
ferent success,  to  imitate  in  Europe. 

The  conmion  fine  shawls  manufactured  in  Europe  arc 
the  white  :  in  the  preparation  of  others,  the  yarn  of  tlie 
wool  is  previously  stained  with  such  colours  as  may  be 
judged  the  best  suited  for  sale.  These  shawls  have  flo'r- 
ered  .corners,  and  a  border  of  greater  or  less  breadth, 
according  to  the  price.  The  border,  which  usuaJ'y  dis- 
plays a  variety  of  figures  and  colours,  is  attaci^ed  to  the 
shawls  after  fabrication,  but  in  so  nice  a  m?•^ner  that  the 
junction  is  not  discernible.  The  textur»  of  these  shawls 
resembles  that  of  the  shalloon  of  Eu"jpe,  to  which  it  has 
probably  coranmnicated  the  nan'--  They  are  usually 
made  3  J  ells  in  length,  and  ha'-'" an  ell  in  breadth.  The 
price  at  the  loom  of  an  ord-'nary  shawl  is  eight  rupees ; 
thence  in  proportion  to-iuality  they  produce  from  15  to 
20;  even  40  are  sometimes  paid  for  very  fine  pieces; 
and  bv  Uie  introduction  of  a  great  deal  of  flower-work, 
3  O 
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the  value,  or  rather  the  price,  may  be  increased  even  to 
100  rupees.  The  s\iperfiiie  shawls  are  those  that  are 
made  of  the  wool  of  the  camel.  This  wool,  which  is 
more  beautiful  than  that  of  Vigonia,  is  extremely 
scarce,  being  found  only  on  the  forehead  and  around  the 
ears  of  that  animal.  It  is  dear  hi  proportion  to  its  scarce- 
ness, so  that  the  shawls  formed  from  this  material,  be- 
sides costing,  even  at  the  manufactory,  the  sum  of  ten 
guineas,  are  at  that  price  with  difficulty  to  be  procured. 
Shawls,  the  weft  of  which  is  camel's  wool,  are  distin- 
guished by  the  name  of  cacaclieti ;  the  white,  with  the 
weft  of  sheep's  v/ool,  are  called  seaumi ;  and  the  rest  are 
known  by  the  appellation  oi  fiaxsaii.  The  superior  soft- 
ness and  beauty  of  the  shawls  of  Cashmere,  comparative- 
ly even  with  those  formed  from  similar  materials  in  the 
neighbouring  provinces,  is  attributed  by  Bernier  to 
something  in  the  water  of  the  country.  They  have  a 
very  extensive  sale  over  all  the  Western  and  Southern 
Asia  ;  and,  agreeably  to  the  remark  of  Volney,  which 
seems  as  if  uitended  to  indicate  the  variety  of  the  cir- 
cumstances in  which  they  are  to  be  met  with,  they  make 
a  part  of  the  dress  of  the  Egyptian  Mamelukes,  and  they 
are  worn  by  English  ladies.  The  Cashmerian  pieces  of 
cloth  are  more  than  sixty  French  ells  in  length,  and  rather 
beyond  one-half  ell  in  breadth.  The  price  at  the  manu- 
factories amounts  only  to  the  moderate  sum  of  15d. 
These  cloths  are  far  superior  to  the  imitations  of  them 
either  in  England  or  in  France,  and  they  last  much  lon- 
ger ;  a  superiority  to  be  attributed  no  doubt  to  the  better 
quality  of  the  wool. 

The  articles  of  manufacture  which  have  been  just  men- 
tioned, form  the  great  object  of  the  trade  and  industry  of 
the  Cashmerians.  All,  even  to  their  children,  are  em- 
ployed in  them.  In  former  periods,  when  the  country 
enjoyed,  in  a  greater  degree  than  it  afterwards  did,  the 
advantage  of  a  good  government,  the  province  is  said  to 
have  contained  40,000  shawl  looms.  At  present,  they 
are  not  considered  to  be  more  than  1 6,000. 

There  are  still  seen  here  merchants  and  commercial 
agents  of  most  of  the  principal  cities  of  northern  India ; 
also  of  Tartary,  Persia,  and  Turkey  ;  but  owing  to  the 
heavy  oppression  of  the  government,  and  the  rapacity  of 
the  bordering  states,  which  prey  upon  the  foreign  traders, 
and  often  plunder  whole  cargoes,  the  commerce  of  Cash- 
mere has  fallen,  for  some  time,  rather  into  a  declining 
and  languishing  slate. 

Intersected  as  it  is  with  numerous  streams,  navigable 
for  small  vessels,  great  advantage  and  convcniency  might 
arise  to  this  country,  especially  in  respect  to  its  interior 
commerce,  from  the  water  conveyance  ;  but  in  this,  as 
in  other  instances,  the  miserable  policy  of  the  Afghan 
government,  has  been  at  once  at  variance  with  its  own 
interests,  and  the  prosperity  and  hajipiness  of  the  people. 

Cashmere  seems,  at  one  period,  to  have  been  subject 
to  the  Turkish  dominion.  This  is  indicated  by  the  name 
by  which  it  has  been  formerly  known,  that  of  Turchiiid, 
or  the  India  of  the  Ttfrks.  Previously  to  the  Mahome- 
tan conq&cst  of  India,  this  province  was  celebrated  for 
the  learning  of  its  Bramins,  and  the  magnificent  con- 
.struction  of  its  t^^inple.  The  jera  of  its  subjection  to  the 
Mahometans  appchrs  not  to  be  very  precisely  ascertain- 
ed ;  but  it  is  probable  that  a  country  containing  a  valua- 
ble commerce,  and  a  prol-sion  of  natural  beauties,  would 
at  an  early  date  attract  noilcv.  and  invite  their  con(|uest. 
It  was  governed  m  long  sucieess;^,n  by  a  race  of  Tartar 
princes  of  the  Chug  or  Chugatay  ujbc,  until  the  year 
1586,  when  it  was  subdued  by  Acbar,  more  it  is  said 


through  the  aid  of  internal  treachery,  than  by  the  force 
of  his  own  arms.  It  remained  annexed  to  the  house  of 
Timur  for  the  space  of  1 60  years,  after  which  it  was 
betrayed  by  the  Mogul  governor  to  Ahmed  Shah  Du- 
ranny,  who  formed  it  into  a  province  of  the  Afghan  em- 
pire. In  this  situation  it  is  commonly  placed  under  the 
authority  of  an  individual  deputy,  commissioned  by  the 
sovereign,  on  the  personal  character  of  which  individual, 
of  course,  a  great  deal  will  depend,  as  to  the  extent,  at 
any  time,  both  of  its  freedom  and  its  happiness.  The 
measure  of  cither  of  these,  at  a  late  period,  when  the 
country  was  visited  by  European  travellers,  appears  to 
have  been  far  from  being  considerable. 

The  annual  public  revenue  of  Cashmere  has  difiered 
at  different  periods,  influenced  no  doubt  by  causes,  which 
during  the  same  times  influenced,  in  one  way  or  another, 
the  general  prosperity  of  the  district,  and  the  welfare  of 
its  inhabitants.  In  the  time  of  Aureng-zebe,  only  abou". 
35,000/.  a  year  were  derived  from  it.  During  Shah  Ivan's 
reign,  the  revenue  of  this  province  was  no  more  than 
25,000/.  ;  and  it  was  only  20,000/.  in  the  time  of  Maho- 
med Shah.  More  recently,  a  revenue  of  between  20 
and  30  lacks  of  rupees  has  been  collected  from  it,  of 
which  a  tribute  of  seven  lacks  is  remitted  to  the  trea- 
sury of  the  reigning  prhice.  Unfortunately,  in  the  case 
of  a  country  circumstanced  as  this  is  in  respect  to  govern- 
ment, the  amount  of  the  revenue  actually  obtauied  from 
it  at  any  time,  is  no  adequate  criterion  of  the  measure, 
at  the  same  time,  of  its  prosperity.  It  appears  that  the 
great  increase  of  revenue,  which  in  later  periods  has  been 
drawn  from  Cashmere,  has  been  forced  from  it  only  by- 
means  of  the  most  rigorous  and  oppressive  extortion. 

The  military  force  of  this  district  consists  of  about  3000 
horse  and  foot,  chiefly  Afghans :  the  natives  of  the  coun- 
try are  systematically  excluded  from  it.  From  some 
examples  that  have  been  noticed,  it  would  appear  that 
these  troops  are  very  poorly,  as  well  as  irregularly,  found 
in  pay,  insomuch  as,  upon  occasions,  to  have  been  oblig- 
ed to  pick  up,  as  they  best  could,  a  scanty  subsistence 
from  the  spontaneous  productions  of  the  country. 

The  language  of  Cashmere  is,  by  some  writers,  con- 
sidered to  be  peculiar,  and  of  very  ancient  date  :  others 
hold  that  it  is  derived  from  tlie  Ssnscrit.  It  resembles 
in  sound  that  of  the  Mahrattas,  but  with  more  harshness  ; 
on  which  account,  probably,  it  is  that  the  inhabitants  of 
this  country  have  been  accustomed  to  compose  their 
songs  in  the  Persic  language,  or  have  adopted  those  of 
the  Persian  poets.  Notwithstanding  the  rugged  charac- 
ter of  their  own  speech,  it  is  said  that  a  taste  for  music  is 
universal  amongst  all  classes  of  the  people  of  this  pro- 
vince. 

The  Cashmerians  are  supposed  to  have  a  religion  of 
their  own,  different  from  that  of  the  Hindoos.  Abul 
Fazil  says,  that  the  most  respectable  people  of  that  coun- 
try arc  the  Reyshces,  who,  though  they  do  not  suffer 
themselves  to  be  fettered  by  traditions,  are  doubtless  true 
worshippers  of  God.  It  appeared  to  some  who  had  tra- 
velled in  those  parts,  that  the  inhabitants  generally  were 
extremely  lax,  in  regard  to  matters  of  a  religious  kind, 
being  ready  to  adopt  any  system,  or  none,  as  might  best 
suit  their  particular  interests,  or  as  might  bo  recom- 
mended to  them  by  prevalent  fashion.  Yet,  every  where 
here,  there  occur  the  evidences  of  the  force  of  supersti- 
tion ;  the  places  of  worsliip  dedicated  to  Mahadeo,  to 
Bishen,  and  to  Branni,  a1)()unding  throughout  this  se- 
questered spot,  and  great  respect  being  paid  to  miracu- 
lous fountains,  or  other  things  or  places  esteemed  holy. 
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Numbers  of  hermits  have  been  obsen-ed  in  this  quar- 
ter, who  ocrvijjy  phiccs  nearly  inaccessible,  and  are  liij^li- 
ly  ventratfHl,  sonic  of  them  hv'iwy;  supposed  to  have  tlie 
power  of  cxtilint^  the  fury  of  the  elements,  or  to  possess 
other  su])ernalur;il  or  miraculous  endowments. 

The  po|>ulation  of  Cashmere  is  slated  to  he,  in  propor- 
tion to  lis  extern,  very  considerable.  The  plains  al)ound 
with  inhabitants,  a'i  also,  where  they  will  admit  of  it, 
the  declivities  of  the  hills.  The  Cashmerians  are  stout, 
well  formed,  and  as  the  natives  of  a  country  that  lies  so 
much  within  the  rant^e  of  the  greater  heats  of  the  sun, 
may  be  considered  a  fair  people.  They  have  been  praised, 
but  apparently  without  adc(|uatc  ground,  for  the  fine- 
ness of  their  features,  and  for  countenances  rather  Eu- 
ropean than  of  Tartarian  aspect.  Certainly  these  ad- 
vantages arc  more  subject  to  ((uestion,  at  least,  than  that 
which  has  been  attributed  to  them  in  respect  to  the  co- 
lour of  their  complexion.  On  tlic  contrary,  it  would  ap- 
pear that  the  features,  even  of  their  females,  arc  ordina- 
rily broad,  and  that  tliere  prevails  among  them  a  coarse- 
ness of  figure. 

The  dress  of  the  people  of  Cashmere  consists  of  a 
large  turban,  a  great  woollen  vest  with  wide  sleeves, 
(under  which  people  of  the  higher  class  weara  pirahun, 
or  shirt,  and  drawers,)  and  a  sash,  wrapped  in  many 
folds  round  the  middle.  The  women  of  the  higher  class 
are  never  seen  abroad,  go  that  little  can  be  said  relative 
to  their  dress  ,  but  the  external,  and  often  only  garment 
worn  by  those  of  the  inferior  orders,  is  of  cotton,  and 
shaped  like  a  long  loose  shirt.  Their  principal,  or  only 
ornaments — an  article  in  which  indeed  they  do  not  much 
indulge — are  introduced  in  the  manner  of  dressing  their 
hair.  This  people  are  generally  gay  and  lively,  and 
much  addicted  to  pleasure,  which  inclination,  though 
somewhat  blunted,  has  not  been  wholly  eradicated  in 
them,  even  under  the  rigours  of  the  Afghan  govern- 
ment. 

The  prevailing  character  ©f  the  Cashmerians  has  been 
drawn  by  one  who,  at  no  very  distant  period,  visited  that 
country,  in  lineaments  little  honourable  to  them.  He 
never  knew,  he  says,  a  national  body  of  men  more  im- 
pregnated with  the  principles  of  vice  than  the  natives  of 
Cashmere.  He  represents  them  as  eager  in  the  pursuit 
of  wealth,  ambitious  in  seeking  aggrandisement,  indif- 
ferent as  to  the  means  by  which  those  objects  of  their 
desire  may  be  attained  ;  arrogant,  on  the  one  hand,  and 
rapacious,  and  on  the  other  ingenious  in  devising  and 
midtiplying  modes  of  luxurious  expence  ;  deceitful  and 
treacherous ;  with  the  cnielty  of  cowards ;  fickle  in 
friendship,  and  implacable  in  enmity.  In  short,  it  would 
appear  that  the  numerous  train  of  despicable  vices, 
usually  called  forth  and  kept  alive  in  a  state  of  slavery, 
are  here  exhibited  in  frightful  deformity  ;  and  a  land  that 
nature  formed  for  a  terrestrial  paradise,  is,  through  the 
depravity  of  the  inliabitants,  converted  into  a  scene 
which,  instead  of  any  of  the  more  grateful  sentiments  of 
the  human  mind,  is  calculated  only  to  excite  a  heart-felt 
pity,  or  a  most  mortifying  and  painful  detestation.  See 
Dictiontiaire  dc  la  Geog-  commerjante,  fiar  J.  Peiichet ; 
Bernier's  Travels;  Thevenot's  Travels;  Rennel's  Mn- 
moir ;  Forslcr'&  Journey,  Sec;  Memoir  on  the  IVool  and 
Shce/i  of  Cashmere  and  Boutan,  by  Alex,  le  Goux  de 
Flaix,  in  the  Philosojih.  Magaz.  vol.  xviii. ;  and  Pen- 
nant's Indian  Zoology,     (k) 

CASHMERE,  C.\chemire,  or  Cashmir,  the  capital 
of  the  above  province,  called  also  Sirinagur,  and  some- 
times Nagaz,  is  situated  in  N.  Lat.  34°  12',  and  E.Long. 


73°  45'.     Rcnnel  places  it  in  N.  Lat.  33»  49',  E.  Long-. 
73°  1 1'.     This  city  has  been  supposed,  but  there  is  rca* 
son  to  believe,  incorrectly,  to  be  the  same  that  is  men- 
tioned by   Herodotus,  under  the   name  of  Caspira,  or 
Caspirus.     That  opinion  has  been  sanctioned  by  U'An- 
ville.     l)r  John  lU-inhold  Forster,  on  the  contrary,  con- 
ceives the  old  Caspirus  not  to  have  been  Cashmere,  but 
a  city  lyingnearertdPersia,  perhaps  Cihazna,  or  Ohaimin. 
(See  Bartolomeo's  Voyage  to  the  East  Indies.)  It  extends 
on  both  sides  of  the  river  Cheluin  for  about  the  space  of  .i 
miles,  and  the  difleient  jiarts  of  it  thus  disjoined  are  in 
some  degree  connected  by  four  or  five  wooden  bridges, 
which  are  here  thrown  over  the  river.     The  houses  in 
this  city  are   slightly  built  of  brick  and  mortar,  with 
wnich  there  is  intermixed  a  large  proportion  of  timber 
work.     Many  of  them  are  two  or  three,  some  even  four 
or  more  stories  high.     The  usual  manner  in  which  the 
different  parts  of  these  houses  are  appropriated  is  this: 
the  lower  floor  is  occupied  by  the  cattle,  the  second  is 
inhabited  by  the  family,  and  the  third,  and  those  above, 
are  used  as  warehouses.     On  a  standing  roof  of  wood, 
there  is  laid  a  covering  of  fine  earth,  by  means  of  which 
a  defence   is  formed  for  them  that  is  equally  useful   in 
every  season.     During  the  winter,  it  shelters  the  build- 
ings from  the  great  (piantity  of  snow  that  falls  at  that  pe- 
riod, and  communicates  an   agreeable  warmth.     In  the 
simimer,  it  yields  a  refreshing  coolness ;  and  the  tops 
of  the  houses  being  at  the  same  time  planted  with  a  vari- 
ety of  flowers,  exhibit  at  a  distance  the  spacious  view  of 
a  beautifully  chequered  parterre.     This  city  enjoys  ma- 
ny natural  advantages.     Besides  that  of  a  river,  which 
flows  through  its  centre,  it  is  blessed  with  a  mild  salu- 
brious air.     Tliere  is  a  lake  also  which  extends  from  the 
north-cast  quarter  of  the  city,  in  an  oval  circumference 
of  five  or  six  miles,  and  which  joins  the  Chelum  by  a 
narrow  channel  near  the  suburbs.     This  lake  has  been 
long  noted  for  its  beauties,  and  the  pleasure  which  it  af- 
fords to  the  inhabitants  of  the  country.    The  citizens  fre- 
quently go  upon  it  in  boats,  having,  many  of  them,  for 
this  purpose  a  communication  by  little  canals  even  be- 
tween it  and  their  own  houses.     Tiiey  here  enjoy  the 
sport  of  pursuing  the  cranes  or  other  birds  which  fre- 
quent the  lake.     Taken  in  connection  wit'n  the  adjacent 
and  neighbouring  grounds,  the   scene  whicii  is  at  the 
same  time  presented  by  it  to  tlieir  eyes,  is  at  once  rich 
in  pleasing  natural  prospects,  and  exhibits  the  remains 
of  many  striking  works  of  art.     Towards  the  east,  the 
Tucht  Suliman,  and  the  Hirney   Purvct,  form  the   two 
sides  of  what  may  be  called  a  grand  portal  to  the  lake 
These  are  two  hills,  of  which  the  one  is  sacred  to  «'ic 
great  King  Solomon,  who  is  revered  in  Cashmere  -is  he 
who  cleared  this  favoured  valley  of  its  excess  "^  water: 
on  the  other,  INIuckdoom  Saheb  is  honou'-<:ct<  to  whom, 
on  every  important  occasion,  persons ''"^H  descriptions, 
and  of  both  sexes,  present  theii-  "«riiest,  and  often,  it  is 
said,  successful  vows.     T^  northern  view  of  the  lake 
is  terminated,  at  the  J«tance  of  twelve  miles,  by  a  de- 
tached ranee  '^  mountains  which  slope  from  the  centre 
to  each  -■•gl'^>  ^f"!  from  the  base  of  which  a  spacious 
pLdn,    preserved    in    constant    verdure    by    numerous 
streams,  extends  with  an  easy  declivity  to  the  margin  of 
the  water.     In  the  centre  of  the  plain,  as  it  approaches 
to  the  lake,  there  is  a  spacious  garden,  which  appears 
to  have  been  constructed  by   Shah  Jehan,    one  of  tlie 
Delhi  emperors,  during  the  period  that  tliis  district  was 
in  the  possession  of  the  Moguls.     This  garden  is  abun- 
dantly stored  with  fruit  trees  and  other  flowering  shrubs. 
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Some  of  the  rivulets  which  intersect  the  plain  are  led 
into  a  canal  at  the  back  of  the  garden,  and  flowin;^-  through 
its  centre,  or  occasionally  thrown  into  a  variety  of  water 
works,  form  one  of  the  chief  beauties  of  the  place.  It 
is  fartuer  decorated  by  various  elegant  and  commodious 
pieces  of  architecture,  in  the  erection  and  distribution  of 
which,  the  Mogul  princes  of  India  have  displayed  equally 
taste  and  magnificence.  These  buildings  are  said  to 
have  derived  some  of  their  ornaments  from  the  spoils  of 
a  Hindoo  temple.  The  other  sides  of  the  lake  are  occu- 
pied by  gardens  of  an  inferior  description,  two  of  which, 
however,  that  are  the  property  of  the  government,  the 
Baugh  Nusseem,  lying  on  the  north-west,  and  Baugh 
Nishat,  on  the  south-east  quarter  of  the  Shalimar,  are 
deserving  of  notice  for  their  larger  size  and  their  agree- 
able appearance.  The  scene  is  farther  ornamented  by 
the  numerous  small  islands  which  emerge  from  the  wa- 
ters of  the  lake.  To  the  east  of  this  pleasing  spot,  is 
the  wreck  of  a  fortified  palace,  erected  by  Amir  Khan, 
a  Persian,  when  governor  of  Cashmere.  He  used  to 
pass  much  of  his  time  in  this  residence,  which  was  cu- 
riously adapted  to  the  enjoyment  of  the  various  species 
of  Asiatic  luxury  ;  but  the  materials  of  which  it  was 
built  had  been  so  unsubstantial,  that  within  the  space  of 
not  more  thaif  eight  years  from  the  period  when  it  was 
erected,  it  could  no  longer  with  safety  be  inhabited.  The 
environs  of  the  town,  in  general,  to  the  east  and  the  west, 
are  laid  out  in  private  gardens,  which  skirting  the  banks 
of  the  Chelum,  or  supplied  with  canals  from  the  lake, 
afford  to  the  inhabitants  various  pleasant  retreats,  and 
the  several  little  hills  that  border  upon  the  water,  are 


decorated  with  villas,  mosques,  and  pagodas,  which,  in- 
termingled with  trees  and  other  forms  of  beauiiful  vege- 
tation, present  a  prospect  at  once  grateful  to  the  eye, 
and  highly  pleasing  to  the  imagination. 

Many  of  the  houses  in  the  city  of  Cashmere  are  large 
and  commodious.  No  buildings,  however,  occur,  par- 
ticularly worthy  of  remark.  The  Cashmerians,  indeed, 
boast  much  of  a  wooden  mosque,  called  the  Jumah 
Mussid;*  but  its  claim  to  distinction  appears  to  be  very 
moderate.  The  subahdar,  or  governor  of  the  district, 
resides  here  in  a  fortress,  known  by  the  name  of  Shere 
Ghur,  occupying  the  south-east  quarter  of  the  city, 
where  most  of  his  officers  and  troops  are  also  quartered. 
The  streets  of  this  city  are  commonly  narrow  and  con- 
fined, and  choked  with  the  filth  of  the  inhabitants,  who 
are  proverbially  unclean.  Thus  it  is  that  natural  advan- 
tages are  fretjuently  counterbalanced,  or,  as  may  be  said, 
annihilated,  through  inattention  or  carelessness  of  turning 
them  to  a  proper  account.  One  convenicncy  that  is  ob- 
served here,  is  deserving  of  notice,  viz.  those  covered 
floating  baths  which  are  langcd  along  th.e  sides  of  the 
river,  and  which  must  be  so  much  wanted  in  a  country 
and  among  a  people  where  the  climate  and  the  religion 
alike  concur  to  render  necessary  frequent  ablutions.  See 
Tneveiiot's  T'ravels,  Rennel's  Memoir,  Forster's  Journey, 
and  Pennant's  Indian  Zoology,     (k) 

CASHNA.     See  K.\ssina. 

CASHOO.     See  M.vtekia  Medic.v. 

CASIMIR.     See  Poland. 

CASOS.     Sec  Casso. 


CASPIAN  SEA. 


A  DETACHED  sea,  or  large  lake  of  salt  water  in  Asia. 
It  is  bounded  towards  the  north  by  the  Russian  pro- 
vince of  Astracan  and  the  Caucasus;  and  on  the  south, 
east,  and  west,  by  different  provinces  of  Persia.  It  ex- 
tends in  length  from  north  to  south  about  680  miles.  It 
is  no  where  more  than  260  miles  in  breadth,  varying  be- 
tween that  and  its  smallest  breadth  of  about  100  miles. 
It  is  situated  in  latitude  between  37°  and  47°  north,  in 
longitude  between  about  50°  and  56°  east.  Its  superficial 
contents  have  been  estimated  at  somewhat  above  36,000 
square  English  miles.  This  sea  has  at  difl'crent  periods, 
and  among  different  nations,  been  known  by  different 
names.  By  the  ancient  Greeks,  it  was  distinguished  by 
the  appellation  of  the  Hyrcanian,  i.  e.  the  Persian  Sea. 
By  the  Tartars  it  is  denominated  Akdinghis,  or  the 
White  oo.a.  By  the  Georgians,  it  is  termed  the  Kurt- 
shcnskian  5>«5i ;  and  the  Persians  call  it  by  the  name  of 
Gurscn,  from  ti.>  pld  Persian  capital  G\irgan,  which  is 
said  to  have  stood  in  iv„  province  of  Astrabad,  only  seven 
versts  from  the  sea. 

We  find  the  Caspian  Sea  noi\^",\  ^t  a  very  early  pe- 
riod by  ancient  writers.  Herodotus,  r,i,f,  lived  in  the 
5th  century  A.  C,  mentions  it  in  his  works,  t.t,fi  gives 
such  a  description  of  it  as  corresponds  pretty  neany  lo 
what  we  know  of  its  present  state,  particularly  adverting 
to  the  circumstance  of  its  having  no  apparent  outlet,  nor 
any  visible  connection  with  any  of  the  great  seas.  "  The 
Caspian,"  says  he,  "  is  a  sea  by  itself,  unconnected  with 


any  other.  Its  length  is  as  much  as  a  vessel  can  sail  with 
oars  in  fifteen  days,  and  its  greatest  breadth  as  much  as 
it  can  sail  in  eight  days.  It  is  bounded,  he  adds,  on  the 
west  by  the  Caucasus,  and  on  the  east  by  an  immense 
plain,  which  extends  beyond  the  reach  of  the  eye."  Aris- 
totle describes  it  in  a  manner  similar  to  this,  and  with 
his  usual  precision  contends,  that  it  ought  to  be  called  a 
great  lake,  not  a  sea.  With  these  writers  also  concurs 
Diodorus  Siculus.  But  others  of  the  ancient  writers, 
and  these  commonly  too  of  rather  later  date  than  those 
who  have  been  named,  have  expressed  themselves  with 
respect  to  this  sea  in  such  a  manner  as  would  indicate,  on 
their  part,  a  more  imperfect  knowledge  of  it  than  had  at 
periods  so  much  earlier  been  attained.  Slrabo  speaks 
of  the  Caspian  as  a  bay  that  comnuniicates  with  the  great 
northern  ocean,  from  which  it  issues  at  first  by  a  narrow 
strait,  and  then  expands  into  a  sea,  extending  in  breadth 
500  stadia.  With  hin\  Pomponius  Mela  agrees,  and  de- 
scribes the  strait  by  which  the  Caspian  is  connected  with 
the  ocean,  as  considerable  in  length,  and  in  breadth  so 
narrow  that  it  had  the  appearance  of  a  river.  Pliny  gives 
a  similui  description  of  it.  In  the  age  of  Justinian,  this 
opinion  concerning  the  communication  of  the  Caspian 
Sea  with  thi;  ocean,  was  still  prevalent.  Some  early 
writers,  among  whom  is  Quintus  Curtius,  seem  to  have 
considered  the  Caspian  Sea  to  be  connected  with  the 
Euxinc.  Arrian  also,  who,  from  his  residence  for  some 
time  in  the  province  of  Cappadocia  as  governor,  might 
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ceitainly  have  obtaine<l  more  accurate  intbrination,  (li> 
claris  in  oiie  place,  llial  llic  origin  ol'  llie  Caspian  Sia 
was  sliil  unknown,  and  exprebsea  a  doubt  wlicllur  it  was 
connected  witii  tlie  Euxinc,  or  wiili  the  ureal  eastern 
ocean  wliicli  surrounds  India.  Ftoleiny  ln^inlainb  its 
coiuniunication  with  the  Luxinc,  buttiiib  by  a  subterra- 
neous pasbav;e,  conceivinj^  it  to  be  impossible,  without 
home  bUi>position  of  this  sort,  to  account  for  the  llowin;^ 
of  bO  many  rivers  into  it,  wliile  on  the  one  hand,  there 
is  no  ai)[)earance  ol  any  channel  out  iVoni  it,  nor  on  liie 
other  any  perceptible  swelling  of  its  water,  except  in 
the  spring,  when  it  is  obviously  occasioned  only  by  the 
melting  ol' the  snow  at  that  beabon.  Indeed  it  has  in  all 
ages  been  I'ound  a  probii  nt  of  great  dilficully  to  furnibh 
any  tolerable  solulion  of  tlie  phenomena  connected  with 
the  sea  in  i|ucbtion,  both  in  respect  to  the  circumstance 
just  alluded  to,  and  also  as  it  appears  in  the  character 
of  a  large  sheet  of  water,  posbessing  the  distinguishing 
properties  of  sea-water,  but  dissevered  and  insulated 
completely,  so  far,  at  least,  as  is  perceptible  to  any  hu- 
man eye,  from  all  connection  with  the  other  portions  of 
that  widely  extended  fluid.  The  waters  of  the  Volga, 
llie  Yaeik,  the  Yemba,  the  Kur  or  Cyrus,  the  Araxcs, 
the  Bystraia,  the  Aksa,  the  Koisa,  the  Terek,  with  many 
others  gencially  of  considerable,  some  of  them  rivers  of 
very -great,  magnitude,  run  into  the  Caspian  Sea.  What, 
it  is  reasonable  to  in(|uirc,  becomes  of  all  this  water, 
which  certainly  cannot  be  evaporated  by  the  sun  alone  so 
fast  as  it  contributes  to  tnc  enlargement  of  the  body  of 
this  sea,  and  for  which,  iiowever,  there  is  no  other  appa- 
rent nieans  of  escape?  And  how,  moreover,  is  it  that  we 
meet  here,  in  an  inland  country,  and  even  in  the  midst  of 
deserts,  w  ith  a  sea  detached  from  all  others,  yet  possess- 
ing the  same  properties,  and  yiekUng  similar  produc- 
tions ;  Perhaps  the  notion  of  a  subterraneous  passage  is 
one,  which,  amidst  these  dillicultics,  would  occur  as  na- 
turally, and  which  really  might  seem  to  ofter  as  plausi- 
ble a  solution  of  them  as  any  other.  It  has  accordingly 
been  strenuously  asserted,  both  in  ancient  aiid  in  modern 
times,  and  vaiious  arguments  have  been  adduced  in  sup- 
port of  it.  Two  of  these  are  as  follows  :  The  Caspian, 
it  has  been  observed,  rises  very  high  with  a  westerly 
wind,  whereas  the  Eu.Kine,  on  the  contrary,  rages  most 
when  thc^  wind  is  at  east.  It  has  hence  been  inferred,  that 
the  east  wind  favours  the  exit  of  the  waters  of  the  Caspian, 
and  the  west  wind  impedes  it.  It  has,  in  the  second 
place,  been  alleged,  that  there  is  a  whirlpool  in  a  parti- 
cular part  of  this  sea,  by  which  all  its  superlluous  water 
is,  with  a  tremendous  noise,  discharged  into  the  Euxine  ; 
and  it  has  been  asserteil,  that  near  to  the  mouth  of  the 
vortex,  there  is  found  a  species  of  sea-weed,  which  grows 
only  on  the  shores  of  the  Caspian;  th.it  a  sort  of  fish  pe- 
culiar to  the  Euxine  has  been  observed  in  the  Caspian 
sea,  near  to  the  place  of  the  supposed  vortex  ;  and  lastly, 
:!'.at  in  farmer  days,  a  fish  was  taken  in  that  sea  with  a 
golden  ring  about  its  tail,  on  w  hich  was  this  inscription, 
"  I\lithriclalcs  mihi  dabat  in  tirde  Sinofie  liberlatem  et  hoc 
iloiium."  But  as  to  the  first  of  these  arguments,  it  is 
10  be  observed,  that  the  connection  attempted  to  be  traced' 
between  the  character  and  eflects  of  particular  winds, 
and  a  subterraneous  communication  between  t!  e  Eu.xinc 
and  the  Caspian  seas,  does  not  seem  to  rest  upon  any 
satisfactory  grounds.  In  fad,  it  is  known  that  all  winds 
that  bring  with  them  humid  vapours,  are   nvore  stormy 


than  those  which  proceed  from  arid  regions;  and  this 
circumstance  is  plainly  sulTicient,  without  any  rclerence 
to  causes,  the  existence  of  which  is  unknown,  to  account 
for  the  greater  agitation  produced  in  the  Caspian  by 
winds  coming  towards  it  in  the  directirm  of  the  Euxine 
and  the  Falus  Mxotis,  than  is  caused  by  the  eastern 
winds,  which,  iii  their  approach  to  it,  pass  over  a  great 
extent  only  of  dry,  and  even  parched  land.  Of  the  whirl- 
]iool  alluded  to,  it  is  enough  to  say,  that  we  find  no  no- 
tice taken  of  it  in  the  latest  accounts  which  we  have  re- 
lative to  those  parts.  Sea-weed  grows  every  where  along 
the  shores  of  this  sea;  but  wc  know  nothing  of  any  pac- 
licular  description  of  this  kind  of  plants  which  grows  only 
there.'  \V'e  would  re(|uire  also  more  particular  infor- 
mation as  to  the  fishes  that  arc  said  to  be  found  only  in  the 
Caspian  and  the  Euxhie  seas.  The  story  which  Kircher, 
in  his  Alundus  Huhlcrraiicua.,  introduces  rcspec  ting  the 
fish  will)  the  ring,  is  unworthy  of  notice. 

It  has  likewise  Ijeen  conceived,  that  the  concealed 
conniiunication  is  between  the  Caspian  sea  and  the 
Gulf  of  Persia  ;  and  in  proof  of  this  it  has  been  alleged, 
that  there  were  every  year  seen  floating  on  the  water  in 
the  vicuiity  of  Ormus,  a  great  quantity  of  willow  leaves,  of 
which  kind  of  tree,  those  who  make  the  remark  say,  that 
a  great  abundance  grows  in  the  environs  of  the  Caspian, 
but  none  in  the  interior  of  Persia.  The  Tigris,  however, 
it  is  known,  receives  a  great  number  of  rivers  from  the 
quarter  of  Curdistan  and  the  frontiers  of  Media,  in  which 
places  this  tree  is  sufficiently  fre(|uent.  It  occurs  also 
about  Bagdad,  and  perhaps  also  in  the  more  southern 
part  of  Persia.  And,  were  they  supposed  to  be  con- 
veyed by  the  Diala,or  the  little  Zarb,  these  leaves  would 
have  a  shorter  course  towards  the  place  of  their  destina- 
tion than  that  which  is  assigned  to  them. 

The  phenomena  of  the  Caspian  Sea  have  likewise 
been  ascribed  to  the  quality  of  the  bottom,  wliich  con- 
sists not  of  a  thick  slime,  but  of  a  shell  sand,  the  particles 
of  which,  touching  only  in  few  points,  render  it  very 
porous.  The  whole  shore  nearly  is  formed  of  a  similar 
substance,  which,  layer  upon  layer,  lies  here  to  the  depth 
of  three  fathoms.  Through  this  sand,  it  has  been  alleged 
that  the  water  is  filtered,  and  falls  into  the  abyss  beneath 
in  the  same  quantity  which  flows  into  the  sea.  In  the 
bay  of  Emba,  it  is  added,  above  the  river  Yaik,  the  water 
is  not  let  through,  the  consequence  of  which  is,  that  it  stag- 
nates in  that  particular  part  of  the  lake,  even  the  fishes 
putrefying,  and  the  exhalations  being  extremely  noxious. 

It  has  been  observed,  that  the  districts  extending  in 
different  directions  from  the  Caspian  are  sandv  and 
saline,  and  present  the  same  shells  tliat  arc  found  in  the 
channel  of  that  sea,  but  which,  at  the  same  lime,  ai-e  of 
a  very  different  character  from  t!iose  met  with  in  the 
beds  of  the  rivers,  that  did  formerly,  or  do  now,  run  in 
those  parts.  Sea  salt  also  occurs  in  the  same  tracts,  in 
beds  of  great  depth,  and  in  such  quantity  as  to  prevent 
all  vegetation,  besides  that  of  marine  plants.  Salt  mar- 
shes are  another  distinguishing  feature  in  this  quarter  ; 
and,  generally,  from  the  appearance  of  the  ground  here, 
the  small  degree  of  its  elevation,  and  the  nature  of  tlie 
substances  which  either  form  the  constituent  parts  of 
the  prevalent  soil,  or  present  themselves  in  a  more 
occasional  manner  in  or  upon  it,  there  seems  reason  to 
i.:rer,  that  tiiat  sea  at  one  period  reached  bi;yond  the  limits 
witliin  which  it  is  at  present  contained.     The  conclusion 


Amongst  tlu-  sea-weed  of  this  quarter  there  occurs  in  some  parts  a  preat  profusion  of  the  plants  proper  for  the  manufacture  of 
soda,  an  object  which  might  be  attended  to  here  with  much  advantage.    Pailas's  'i'ri\\ts,  vol.  i-  p  293. 
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to  which  we  are  naturally  led  by  these  appearances,  coin- 
cides, at  the  same  time,  with  the  results  of  certain  his- 
torical notices  which  have  been  transmitted  to  us,  as 
well  as  with  what  we  know  of  the  determination  of  an- 
cient geographers  respecting  the  position  and  the  boun- 
daries of  this  sea.  Thus  Ptolerny,  it  is  known,  gave 
to  it  an  extent  of  23|  degrees,  from  west  to  east,  and 
made  it  advance  3°  more  to  tlie  north  than  it  does  at 
present ;  and,  in  the  Byzantine  historians,  we  find  men- 
tion made  of  an  extensive  marsh,  that  even  in  the  fifth 
century  occupied  a  large  portion  of  the  ti'act  of  ground 
which  lies  to  the  north  of  Caucasus,  and  between  the 
Caspian  sea  on  the  one  hand,  on  the  other  the  Euxine. 
Hence  it  appears  probable,  that  in  remote  times,  long- 
prior  to  the  era  of  our  most  ancient  historical  details, 
the  Caspian  Sea  extended,  in  a  north-west  direction, 
beyond  tlie  Mantysch  and  the  Sarpa ;  towards  the  north, 
over  all  the  plauis  that  are  watered  by  the  Volga,  the 
Yaik,  and  the  Emba ;  that  it  was  united  to  the  lake  of 
Aral  ;  and  that  it  covered  a  part  of  the  plains  of  Great 
Tartary.  These  suppositions  being  admitted,  it  maj', 
in  connection  with  them,  be  allowed,  that  in  the  time  of 
Ptolemy  the  Caspian  Sea  had  an  extent  somewhat  great- 
er than  it  has  at  present,  though  certainly  not  so  great 
as  that  which  is  assigned  to  it  by  this  geographer;  for 
it  was  now  separated  from  the  lake  of  Aral,  and  had  long 
ceased  to  have  any  communication  with  the  sea  of  Azof. 
With  even  the  latter  of  these  seas,  however,  as  has  been 
already  remarked,  some  indications  of  its  early  junction 
are  still  to  be  found  in  ancient  authors,  who  both  assign 
to  the  sea  of  Azof  a  greater  extent  than  it  now  has,  and 
take  notice  of  marshes  and  lakes  to  the  eastward  of  it, 
•which  have  been  gradually  disappearing,  but  of  which  the 
traces  are  not  even  yet  entirely  lost,  and  of  the  origin  of 
which  no  more  plausible  account  can  be  given,  than  that 
they  are  the  remains  of  one  uniform  sheet  of  water,  which 
at  a  former  period  covered  all  the  district  of  country,  of 
whicn,  as  its  vestiges  and  remembrancers,  these  now 
occupy  such  detached  portions.* 

Notwithstanding  the  early  attention  which  this  sea 
seems  to  have  received,  it  does  not  yet  appear,  that  any 
of  the  ancient  authors  that  have  been  named,  or  others 
■who  have  left  any  statements  relative  to  it,  succeeded  in 
determining  even  nearly  its  true  form  and  extent.  It 
was  not  apparently  even  ascertained,  whether  its  greatest 
length  was  from  north  to  south,  or  from  east  to  west. 
So  mucii,  hideed,  was  this  point  misunderstood,  that,  in 
the  ancient  maps  which  illustrate  the  geography  of 
Ptolemy,  it  is  delineated  as  if  its  greatest  lengtli  extended 
from  cast  to  west.  In  modern  times,  the  first  considera- 
ble information  obtained  in  Europe  concerning  the  true 
form  of  the  Caspian,  was  furnished  by  Anthony  Jcnkin- 
son,  an  English  merchant,  who,  with  a  caravan  from 
Russia,  travelled  along  a  considerable  part  of  its  coast  in 
the  year  1588.  The  accuracy  of  his  description  was 
confirmed  by  an  actual  survey  of  that  sea,  made  by  order 


of  Peter  the  Great,  A.  D.  1718,  when  it  was  found  to  be 
in  length  about  1 100  versts  from  the  mouth  of  the  Ural 
to  the  coast  of  Mazanderan  :  its  greatest  width,  from  the 
mouth  of  the  Terek  to  the  extreinity  of  the  bay  of 
Mertvoi  Kultyuk,  being  8°,  rather  moi-e  than  700  versts ; 
and  the  measurement  in  other  situations  more  to  the 
southward  varying  with,  the  position :  in  one  place  it 
was  found  to  be  6°,  or  somewhat  more  than  525  versts  ; 
in  another  it  was  2°  35',  or  225  versts.  The  circum- 
ference of  the  sea,  comprehending  the  great  gulfs,  but 
excluding  the  little  sinuosities,  is  stated  at  4180  versts. 
Whatever  may  be,  in  other  respects,  concluded  concern- 
ing the  ancient  limits  of  the  Caspian,  it  will  at  least 
hardly  admit  of  doubt,  that  the  chain  of  mountains  which 
branches  from  the  west  of  the  Ural  to  the  north  of  Oren- 
burg, and  reaches  to  the  Volga,  must  in  all  ages  have 
restricted  it  towards  the  north.  In  an  eastern  direction, 
the  elevated  levei  which  now  presents  itself  between  this 
sea  and  the  Aral,  may  have  taken  its  rise  from  the  quan- 
tity of  sand  rolled  down  by  the  Gilion,the  Sirr,  and  other 
rivers  that  still  flow  into  tlie  latter  sea. 

Of  the  coasts  of  tlie  Caspian  as  they  now  stand,  the  fol- 
lowing is  a  very  brief  and  general  delineation.  Towards 
the  north,  from  the  river  Terek,  in  a  westerly  direction, 
as  far  as  the  eastern  extremity  of  the  bay  of  Mertvoi 
Kultyuk,  the  shores  are  low,  flat,  swampy,  and  over- 
grown with  reeds ;  the  water,  too,  is  shallow,  and  the 
air,  being  generally  hazy,  it  may  be  difficult  often  for 
those  who  have  occasion  to  navigate  this  part  of  the  sea, 
to  distinguish  clearly  the  places,  by  which,  as  a  sort  of 
landmarks,  it  would  be  useful  for  them  to  direct  tiieir  pro- 
gress. On  the  otlier  shores,  from  the  Terek  to  the  desert 
of  Korgan,  near  Astrabad,  and  from  the  northern  part  of 
the  bay  of  Balkan  to  that  of  Mertvoi  Kultyuk,  the  country 
generally  is  mountainous,  the  shores  bold,  and  the  water 
very  deep  ;  so  much  so,  indeed,  that  even  in  the  vicinity  of 
the  shore  a  line  of  450  fathoms  will  not  reach  to  the  bottom. 

The  ports  of  the  Caspian  Sea  may  be  divided  into  the 
Russian,  the  Persian,  and  the  Tartar  ports.  The  Rus- 
sian are,  1.  Astracan,  (a  full  account  of  which  has 
already  been  given  under  that  word.)  The  principal 
of  the  commodities  that  are  forAvarded  from  Astracan  to 
the  ports  of  the  Caspian  Sea,  are  Dutch,  French,  Siicsian, 
and  English  cloths,  vitriol,  soap,  alum,  sugar,  Russian 
leather  and  linens,  needles,  velvet,  glass  ware,  paper,  a 
few  furs,  hides,  a  little  tea,  corn,  butter,  wine,  brandy, 
wooden  vessels  for  household  uses,  sea-horse  teeth,  iron, 
copper,  tin,  lead,  iron-ware,  clocks,  indigo,  cochineal, 
looking-glasses,  and  cotton  stuffs.  The  most  considera- 
ble ai-ticles  of  its  importation,  are  silk,  chiefly  in  a  raw 
state,  from  Shirvan  and  Ghilan,  lamb  skins  from  Bu- 
charia,  rice,  dried  fruits,  coffee,  wine,  spices,  saffron, 
drugs,  a  little  salt,  sulphur,  and  naphtlia.  The  Indians, 
and  the  merchants  of  Khiva,  bring  to  it,  occasionally,  also 
gold  and  silver  in  ingots  and  bars,  gold  dust,  precious 
stones,  and  pearls. f^The  second  of  the  Russian  ports 


•  Professor  Pallas  considers  the  actual  junction  between  the  Caspian  and  the  Euxine  Seas  to  li.ive  been  foiined  by  a  strait,  which 
communicated  on  each  side  with  the  anciently  e.\tentled  limits  of  those  seas.  "It  is  very  probable,"  says  he,  "  nay  almost  beyond  a 
doubt,  that  the  low  countries  of  Ulagan,  Ternik,  Alabuga,  and  Byeloc,  are  the  old  bed  of  the  strait,  which,  agreeably  to  the  hypothesis 
advanced  in  tlje  third  part  of  my  former  journey,  united  the  Caspian  Sea  with  that  of  Azof.  Even  at  this  day  the  Caspian  Sea,  wlicn 
swelled  by  tempests,  easily  overflows  the  extensive  low  countries  before  mentioned.  The  sand  hills  which  at  present  separate  these 
low  coimlries  from  the  Manytsh,  manifestly  originate  from  the  sand  banks  thrown  up  by  the  Cispian  Sea,  and  which  arc  carried  by  the 
wind  into  the  steppe  ;  or,  perhaps,  they  were  in  some  degree  formed  by  the  sand  that  remained  in  the  strait  itself,  .ts  they  occupy  only 
a  small  tract  between  the  two  vallies.  These  sands  have  also  choked  up  the  passage  at  the  mouth  of  the  large  river  Kuma,  which  for- 
merly had  a  free  cuiTent  into  the  Caspian  Sea,  by  the  gulf  of  the  same  name."  Pallas's  Travels  through  the  Soutliern  Provinces  of  the 
Rimian  Umpire,  in  the  years  1793  and  1794,  vol.  i.  p.  296, ;  see  also  p,  302. 

\  In  1775,  the  value  of  the  cloth  sent  from  this  port  to  those  of  the  Caspian  amounted  to  52,600/.  the  cochineal  to  15,600/,,  and  the 
indiBo  to  7000/.    The  amount  of  the  imports,  in  raw  and  manufactured  silks,  chiefly  the  former,  is  stated  at  43,800/. 
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is  6urief,  which  is  situated  at  the  exit  of  the  Ural,  and 
near  to  a  buy  which  occurs  in  that  part  of  the  Cuspiuti. 
There  is  here  a  stronjj  forirt-ss,  by  which  the  frontiers 
of  the  empire  are  jjuurdetl  in  the  diri-clinn  of  liie  territory 
of  the  K.ir(;.iese  Tartars.  Tliere  are  in  the  town  scarcely 
100  houses.  Besides  the  garrison,  ahnost  llie  only  in- 
habitants are  a  few  Armenian  merchants  from  Aslracun, 
■who  resoit  to  t.iis  place  foi'  the  convenience  of  tradini^ 
wiiii  tne  nciglil)oin'in>j  Tartars. — The  last  port  worthy 
of  notice  brlon^fini;  to  the  Russians,  is  Ritzliar,  situated 
at  llie  moutii  ol  the  Terek.  Tliere  is  here  also  a  fortress, 
which  covers  the  frontiers  of  tiie  empire  towards  Fcisiu. 
The  ships  bound  for  this  place,  used  formerly  to  j^o 
tjuite  up  to  it  by  tlie  southern  branch  of  the  river,  but 
as  its  mouths  have  been  choked  up  with  sand,  goods 
are  now  commonly  landed  in  a  lilile  bay  at  a  considerable 
distance  from  the  town.  There  are  brought  iiithcr  from 
Astracan,  the  European  commodities  wanted  for  the 
Persian  trade,  also  corn  and  other  necessaries  of  life  for 
the  Russian  colonies  on  tlie  Terek,  and  for  the  inhabi- 
tants of  the  neighbouring;  chain  of  tiic  mountains  of 
Caucasus.  Besides  those  branches  of  legitimate  traflit, 
there  is  moreover  carried  on  by  some  of  tlie  iiniabitants 
of  this  place,  a  smuggling  trade  to  Sliamachie,  Derbcnt, 
and  even  as  far  as  Tellis  in  Georgia. 

Tne  Persian  havens  are,  1.  Derbcnt,  in  the  province 
of  Shirvan.  Owing  to  the  rocks  and  sl;oals  that  prevail 
in  this  quarter,  vessels  can  rarely  approach  ti.e  shore, 
but  are  obliged  to  lie  at  anchor  2  or  3  miles  off.  On  this 
account,  not  more  than  3  or  4  Russian  snips  come  an- 
nually to  this  place,  which  are  usually  laden  with  oats 
and  rye,  bringing  with  them  likewise  iron,  steel,  and 
lead,  for  the  Lesghees,  and  other  Tartarean  nations  dwell- 
ing on  the  eastern  chain  of  the  Caucasus.  There  is  here 
a  fortress  surrounded  by  high  brick  walls.  The  inhabi- 
tants arc  chielly  Persians,  Tartars,  and  a  few  Armenians. 
A  little  corn  is  produced  in  the  neighbourhood,  but  not 
in  suflicient  quantity  to  answer  to  the  consumption.  It 
is  asserted,  that  a  peculiar  sort  of  grass  grows  between 
this  place  and  Terek,  on  which  all  the  quadrupeds  feed 
with  avidity,  and  that  to  the  horse  alone  the  eating  of  it 
is  fatal.  The  town  of  Derbent  lays  claim  to  a  high  an- 
tiquity, a  part  of  it,  as  is  alleged,  having  been  built  by 
Alexander  the  Great. — 2.  Niescovaia  Pristan,  or  Nizc- 
bad,  in  the  same  province,  is  a  port  that  was  formerly 
much  frequented  by  the  Russians.  The  merchants, 
particularly  from  Sliamachie,  come  hither  in  great  num- 
bers with  European  commodities,  to  supply  the  sur- 
rounding country.  Near  to  the  harbour  there  are  seve- 
ral wretched  villages. — 3.  Baku  is  reckoned  the  safest, 
if  not  indeed  the  only  proper  harbour  of  the  Caspian. 
Ships  may  lie  here  at  anchor  in  seven  fathoms  water. 
In  some  places,  however,  the  entrance  is  dangerous,  on 
account  of  shallows,  islands,  and  sand-banks.  The  for- 
tiess  is  of  a  similar  construction  with  that  of  Derbcnt. 
The  inhabitants  of  this  place  are  Persians,  Tailars,  and 
a  few  Armenian  merchants.  The  trade  here  is  not  con- 
siderable, and  chiefly  cer.trcs  in  the  neighbouring  dis- 
tricts. The  principal  articles  of  export  by  which  its 
traflic  is  supported,  are  the  naphtha  and  the  fine  I'ock  salt, 
botii  of  w.iicli  are  obtained  from  mines  on  the  east  of  the 
bay.  Saffron  and  cotton  are  cultivated  by  the  inhabi- 
tants, but  noi  with  any  considerable  advantage.  It  is 
supplied  witii  raw  silk  and  silk  stuffs  from  Sliamachie, 
an  inland  town,  and  the  capital  of  this  province  of  Shir- 
vjn,  which  is  situated  from  Baku,  one  also  of  its  towns, 


at  the  distance  of  only  66  miles,  It  was  to  the  hilk  trade 
that  Sliamachie  owetl  its  former  commercial  importance, 
and  by  the  same  means  it  is  still  preserved  from  ruin, 
though  its  traffic  has  been  greatly  reduced,  in  conse- 
quence of  the  exorbitant  exactions  of  the  khans  of  Kuba, 
anil,  in  the  same  proportion,  the  numbers  of  its  inhabi- 
tants diminished,  and  the  manufactures  of  the  place  even 
within  a  short  time  have  greatly  degenerated.  Baku  is 
usually  the  residence  of  a  Russian  consul. — 4.  Kinzcl- 
lee,  thougli  the  most  frequented  by  the  Persian  trading 
vessels  of  all  the  pons  of  this  sea,  is  yet  but  a  most 
wretched  place.  An  entrance  into  its  bay  was  formerly 
Sound  through  a  particular  channel  which  conimunicated 
with  the  sea,  but  that  passage  having  been  obstructed 
by  an  accumulation  of  sand,  the  vessels  which  now  come 
hither  must  remain  at  anchor  in  the  road.  Einzcllec, 
situated  on  the  south  west  coast  of  the  Caspian,  consists 
of  an  old  and  new  town,  the  former  inhabited  by  Per- 
sians, and  the  Armenians  subject  to  the  jurisdiction  of 
the  soplii ;  the  other  by  Russian  merchants,  and  such 
Armenians  as  acknowledge  the  authority  of  the  Russian 
government.  A  Russian  consul  resides  here,  who  has 
under  him  a  garrison  of  30  soldiers;  and  the  Russians 
trade  to  this  port  to  great  advantage.  It  is  happy  in  its 
position,  as  it  lies  in  the  province  of  Gliilan,  the  district 
the  most  noted  for  those  articles,  which  have  always 
been  chiefly  in  request  with  the  traders  who  have  en- 
gaged in  the  commerce  of  these  parts,  viz.  silk,  and  silk 
stufl's.  Commodities  go  from  hence  to  Reshd,  through 
wiiich  a  supply  of  European  goods  is  thus  furnished  to 
the  bordering  provinces  of  Persia,  and  the  neighbouring 
indcpeiidant  states  as  far  as  Georgia.  The  remaining 
part  of  the  supply  for  those  more  northern  states  is  de- 
rived immediately  from  Astracan,  through  Kitzliar  and 
Mosdok.  A  portion  is  also  sent  from  Sliamachie,  for 
the  use  of  the  Lesghec  Tartars,  and  other  independent 
tribes  in  that  vicinity.  In  the  town  of  Einzeilee,  there 
are  churches  belonging  to  the  Russians  and  the  Arme- 
nians, and  about  300  houses,  formed  mostly  of  reed.  It 
is  the  refuse  only  of  the  Persian  and  European  commodi- 
ties that  is  sold  here.  The  great  mart  in  this  quarter  is 
Reshd,  where  there  is  a  concourse  of  merchants  from 
Tauris,  and  the  principal  cities  of  Persia,  Armenia,  and 
Turkey,  for  the  purchase  of  these,  and  of  the  raw  silk 
and  the  manufactures  of  Ghilan.  Here,  accordingly,  the 
Russians  dispose  very  advantageously  of  their  European 
commodities,  obtaining  in  return  for  them  the  rich  pro- 
ductions of  this  province,  which  are  esteemed  the  best 
of  their  kinds  in  Persia,  and  which  for  the  last  50  years 
have  been  in  such  reputation,  that  Reshd  is  become  one 
of  the  first  commevcial  towns  in  this  part  of  Asia.  The 
finest  sort  of  the  silk  of  this  province  is  usually  wliitc, 
and  is  chiefly  sent  to  the  inland  cities  of  Persia,  or  is 
sold  to  the  Turks.  The  inferior  kind  is  yellow,  and  is 
principally  disposed  of  among  the  Russians.  From  the 
great  and  constant  demand  for  these  silks,  their  price 
has  for  some  time  past  been  rising  every  year. — 5.  Fa- 
rabat,  and  6.  Mcdshetizar,  on  the  southern  coast,  in  tlie 
province  of  Mazandcran,  are  mere  villages.  In  tlie  lat- 
ter, however,  a  considerable  trade  was  for  some  time 
carried  on,,  owing  to  its  vicinity  to  Balfrush,  the  chief 
town  of  the  province,  whither  the  Russians  and  the  Ar- 
menians were  accustomed  to  bring  their  wares.  This 
traffic  has  suffered  a  diminution,  in  consequence  of  the 
impositions  of  the  khans  of  the  province.  Yet  the  port 
continues  to  be  in  some  degree  fro<|uented.  as  veil  by 
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the  Russian  merchants  as  by  others  from  Kiskan,  Ispa- 
han, Schecraz,  Kliurazan,  &c.  who  bring  with  them  t!ie 
Persian  anil  Indiaa  products.  From  this  province  itself 
there  is  exported  siik,  much  however  inferior  in  quality 
to  that  of  Ghilan  ;  also  large  quantities  of  rice  and  cot- 
ton.— 7.  The  bay  of  Astrabat,  wnence  ti.c  Russians  are 
accustomed  to  proceed  in  the  prosecution  of  their  mer- 
cantile business  to  the  capital  town  of  the  same  name. 
The  products  of  the  province  of  Astrabat,  with  its  ex- 
ports and  imports,  are  nearly  the  same  with  those  of  Ma- 
zanderan.  Astrabat  trades  mostly  witli  Candahar.  As 
to  the  roads,  generally,  of  the  southern  coast  of  the  Cas- 
pian, it  may  be  observed,  that,  though  they  afford  good 
clean  anchoring  ground,  and  in  a  sufficient  depth  of 
water,  yet  tliey  arc  in  this  respect  disagreeable,  tliat  they 
are  so  much  exposed  to  heavy  swellings  of  the  sea,  oc- 
casioned chiefly  by  the  prevalence  of  the  westerly  winds. 
Few,  if  any  of  the  ports  of  tliis  sea,  arc  altogether  ex- 
empted from  the  like  inconveniences. — The  Tartarian 
ports  are,  1.  The  Balkanskoi  bay,  and,  2.  Mangushlak, 
both  of  which  are  situated  on  the  eastern  part  of  the 
Caspian,  and  which  both,  particularly  the  latter,  have 
pretty  secure  roadsteads.  The  Russians  visit  the  islands 
in  the  Balkanskoi  bay,  which  are  mostly  inhabited  by 
pirates  of  the  race  of  Tuikoman  Tartars.  They  yield 
rice  and  cotton.  One  of  tiiem,  also  named  from  that 
circumstance,  NaphtUonia,  furnishes  a  great  quantity 
of  naphtha.  Tiie  commerce  of  Mangushlak  is  more 
considerable.  To  it  the  neighbouring  Tartars  bring 
the  products  of  their  own  country  and  also  those  of 
Bucharia,  such  as  cotton,  yarn,  stufl's,  furs,  hides,  rhu- 
barb, h.c. 

In  consequence  of  tlie  manner  in  which  the  Caspian 
Sea  is  inclosed  on  all  sides  by  land,  and  its  banks  behig 
so  much  in  the  vicinity  of  very  high  mountains,  its  navi- 
gation is,  in  some  measure,  necessarily  of  a  peculiar 
kind.  Certain  winds  domuieer  over  it  with  such  abso- 
lute sway,  that  vessels  are  often  deprived  of  every  i-e- 
source;  and  of  all  the  ports  that  have  been  enumerated, 
or  if  there  arc  any  other  that  occur  throughout  the  whole 
extent  of  this  sea,  there  is  among  them  all  hardly  one 
that  can  be  called  perfectly  safe. — There  are  no  tides  in 
the  Caspian,  but  strong  currents  prevail  in  it,  which, 
uniting  their  influence  with  that  of  the  violent  storms  of 
wind  so  frequent  here,  and  indeed  common  in  some  mea- 
sure to  tJiis,  with  all  other  inland  seas,  occasion  not  a  lit- 
tle difliculty  and  danger  to  the  description  of  vessels 
which  principally  frequent  it,  and  perplex  and  incom- 
mode extremely  the  rude  and  untutored  sailors  of  the 
countries  to  which  it  is  principally  useful  as  a  channel  for 
their  trade.  These  difficulties  and  inconveniences  are 
farther  increased,  in  consequence  of  the  incredible  num- 
bers of  shoals  and  small  islands. 

The  vessels  which  frequent  this  sea,  are  commonly 
of  rude  construction,  without  decks,  of  such  magnitude 
only  as  to  draw  from  9  to  10  feet  of  water,  and  carried 
forward  by  means  of  a  single  square  sail,  or  by  that  with 
the  addition  sometimes  of  top  sails.  The  long  flat-bot- 
tomed craft  which,  among  the  Russians,  have  now  taken 
place  of  the  circular  kind  of  vessels,  that,  at  an  earlier 
period,  navigated  this  sea,  are,  in  all  their  necessary  ap- 
pendages, more  noted  for  a  clumsy  strength,  than  for  any 
ingenuity  in  the  mode  of  their  formation.  The  vessels 
belonging  to  the  Persians  are  commonly  made  of  chn, 
which  abound  in  their  provinces  southward  of  the  Cas- 
pian :  the  sails  are  of  cotton,  the  cables  of  flax,  and  some 
of  the  bark  of  trees.     They  have  others  of  a  somewhat 


different  structure, .and  of  larger  dimensions,  of  the  bur- 
den perhaps  of  from  30  to  40  tons,  known  by  the  name 
of  sandalls,  but  which,  notwithstanding  the  great  atten- 
tion directed  in  the  manner  of  building  them  to  the  points 
of  long  duration  and  usefulness,  are  seldom  in  condition 
to  keep  the  sea  for  more  than  4  or  5  years.  The  most 
really  serviceable,  and  indeed  the  most  esteemed  part  of 
the  Persian  marine  in  this  sea,  seems  to  consist  in  the 
small  boats  called  kirjienis,  with  which  their  necessary 
business  in  the  different  parts  of  the  same,  or  in  imme- 
diately contiguous  districts,  but,  as  may  be  easily  sup- 
posed, nothing  requiring  a  progress  to  any  considerable 
distance,  is  conducted  with  sufficient  economy  and  dis- 
patch. The  ship-builders  of  Persia  are  chiefly  deserters 
from  Russia  ;  and  from  the  number  of  shipwrecks  which 
take  place,  as  well  as  from  the  timidity  and  awkward- 
ness with  which  every  thing  relating  to  the  management 
of  the  vessels  of  this  country  while  at  sea  is  conducted, 
it  would  be  well,  that,  unskilful  as  the  Russians  them- 
selves are  in  this  department,  the  navigation  of  these 
vessels  were  also  placed  hi  the  same  hands. 

Of  the  provinces  which  surround  and  immediately 
border  upon  the  Caspian  Sea,  those  most  towards  the 
north  are  the  kingdom  of  Astracan,  and  the  territory  of 
the  Calmucks ;  whence  proceeding  by  the  west  of  it, 
round  towards  the  same  point,  there  occur  the  posses- 
sions of  the  Lesghce  Tartars,  Shirvan,  the  Mogan  plains, 
Talish,  Ghilan,  Mazanderan,  Astrabad,  the  Korgan  de- 
sert, and  other  similar  tracts,  occupied  or  frequented 
chiefly  by  the  Turkomans,  or  other  tribes  of  independent 
Tartars,  closing  with  the  territory  of  the  Kharakhul- 
pscks,  and  of  the  Yaik  Cossacs.  The  information  ob- 
tained by  travellers  respecting  these  districts  of  country, 
is  scanty  and  uninteresting,  and  will  be  given  in  another 
part  of  our  work.  On  the  banks  of  the  Volga  towards 
the  north,  chiefly  in  the  province  of  Casan,  there  are 
large  tracts  of  forest  ground,  which  supply  a  sufficiency 
of  oak  and  other  timber  for  the  construction  of  vessels, 
as  well  to  be  employed  on  that  river  itself,  as  to  be  en- 
gaged in  the  commerce  of  the  Caspian  Sea.  Good  tim- 
ber for  the  same  purpose  is  also  found  in  Ghilan  and 
the  adjacent  provinces  subject  to  Persia  ;  and  iron  ore 
might  be  obtained  from  Mazanderan.  The  country  all 
round  this  sea,  where  not  in  the  state  of  a  desert,  is  very 
fertile  in  grain,  fruits,  and  other  productions,  which  are 
to  the  peo])lc  dwelling  in  those  parts  the  subjects  of  a 
lucrative  commerce. 

The  water  in  the  vicinity  of  the  Caspian  is  frequently 
brackish  ;  but  here  and  there  along  its  coasts,  or  in  the 
islands  which  rise  out  from  it,  the  vessels,  by  which  it 
is  ficquchtcd,  may  be  supplied  with  water  better  fitted 
for  use.  In  Hanway's  Account  of  the  British  Trade  over 
the  Caspian,  there  will  be  found  a  journal  by  Captain 
Woodroofe,  of  the  soundings,  or  other  particulars  of  con- 
se(|uence,  relative  to  the  navigation  of  this  sea,  illus- 
trated by  proper  maps  and  charts,  on  which  is  laid  down 
every  thing  that  seemed  most  deserving  of  notice,  as  well 
concerning  the  depths  of  the  walei'  round  the  whole 
coast,  or  in  other  situations  in  which  any  particular  rea- 
son rendered  it  necessary  that  they  should  be  known,  as 
concerning  the  nature  of  the  ground,  the  conveniences 
afforded  for  ar.chorage,  and  whatever  else  piincipally  in- 
terests navigators,  when  cnterins;  upon  seas  little  known 
to  them.  In  Professor  Pallas's  Travels,  tlu  re  occur  also 
various  notices  respecting  the  form,  and  the  arrangement, 
and  the  distribution  of  particular  parts,  whether  cotitain- 
cd  more  within  the  main  outline,  or  appearing  in  the 
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diaracler  of  excrescences,  and  a  sort  of  appendages  lo 
I  his  sea,  with  ohbcrvatioiis  relative  to  its  coasts  and  tlic 
adjuccnl  couiiliy,  or  jxjrlions  of  tlicsc,  as  well  as  to  sonic 
that  appeared  to  deserve  attention  of  the  races  or  tribt-s 
of  men  by  which  thi:se  regions,  or  such  parts  of  Iheni,  are 
inhabited.  It  may  be  just  added,  that  the  general  con- 
dition of  the  principal  provinces  of  Persia,  borderinj^ 
upon  the  Caspian, — Shirvan,  Cihilan,  iSIazunderan,  and 
Astrabad, — is,  that  ihougii  tributary  to  the  Sophi,  they 
are  yet  jijoverned  by  their  respective  khans,  who,  occa- 
sionally rendering  tiieinselves  independent,  are  constant- 
ly al  war  with  each  other,  whence  the  places  subject  to 
their  authority  become  the  seats  of  disorder,  of  rapine, 
and  devastation  ;  and  from  the  frecjuency  and  the  exor- 
bitancy of  theii-  exactions,  of  which  some  instances  have 
been  already  adduced,  the  most  serious  obstacles  are 
often  thrown  in  the  way  of  the  success  and  tiic  prospe- 
rity of  traile.  Robberies  and  piracies  are  here  commit- 
ted to  a  (jrcat  extent.  Tiie  different  tribes  of  Tartars, 
which  inhabit  or  roam  along  the  coasts,  have  been  par- 
ticularly noted  for  sucli  depredations  ;  the  Calmucks  to- 
wards the  norlii ;  the  Lesghees  in  the  west ;  and  the  Tur- 
komans and  others  in  the  south  and  east.  The  robbe- 
ries of  the  first  of  these  tribes  have  been  accompanied 
with  degrees  of  cruelty  and  atrocity,  indicative  of  the 
very  depraved  character  of  tliis  people.  The  rigour  of 
the  punishments  inflicted  on  them  w  hen  taken,  by  those 
intrusted  with  the  execution  of  the  laws  under  the  Rus- 
sian government,  (of  which  the  Calmucks  are  now  con- 
sidered the  subjects,)  is  not  inferior  to  the  measure  of 
their  own  previous  guilt. 

The  Caspian  Sea,  as  has  been  already  remarked,  is 
the  receptacle  of  many  large  rivers.  The  Emba,  the 
Ural  or  Yaik,  and  the  Volga,  run  into  it  from  the  north ; 
the  Kuma,  Terek,  Kur,  and  Kizil  Ozcn,  from  the  west : 
those  which  it  receives  from  the  south  arc  inconsidera- 
ble ;  but  from  the  east  it  is  supposed  still  to  receive  tlie 
Tcdjen.  Other  rivers  were  understood  formerly  to  dis- 
embogue themselves  into  it,  some  of  which  do  not  now 
exist;  such  are  the  Jaxartes  and  the  Oxus,  which  are 
said  to  have  flowed  into  it  from  the  east,  the  latter  par- 
ticularly by  one  or  two  branches,  till  it  afterwards  bent 
northwards,  and  joined  the  sea  of  Aral.*  It  is  probably 
owing  to  the  great  influx  of  river  water  into  this  sea,  as 
well  as  to  tlie  nature  of  its  bottom,  that  its  water,  parti- 
cularly near  to  the  shore,  is  so  generally  very  turbid  and 
impure.  To  the  same  circumstance  it  must  be  attri- 
buted, that  though  the  taste  of  this  water  is  salt,  yet  the 
proportion  of  salt  found  to  be  actually  contained  in  any 
given  (|uanlity  of  it  is  comparatively  inconsiderable.  The 
degree  of  its  sallness  is  said  likewise  lo  vary,  not  only 
with  the  depth,  and  according  to  the  nearness  to  the 
shore,  but  also  w  ilh  the  variation  of  the  winds.  Besides 
the  salt  and  bitter  taste  common  to  it  with  all  sea  water, 
it  has  been  observed,  that  the  water  of  the  Caspian  has 
a  certain  peculiar  taste  ciuite  distinct,  and  which  afl'ects 
the  tongue  w  ilh  an  impression  similar  to  that  made  by 
the  bile  of  animals.  The  degree  in  which  this  taste  is 
pcrce])tible  at  diflerent  pei'iods  is  said,  as  in  the  other 
case  just  alluded  to,  to  vai'y  with  the  direction  of  the 
winds;  and  it  has  been  attributed  to  the  springs  of  naph- 
tha, or  other  mineral  or  combustible  substances,  lying 
in  the  tract  between  Derbent  and  Baku,  towards  the  west. 


or  ill  the  islands  in  the  bay  of  fialkhan.  Whether  tlicrc 
is  any  plausibility  in  this  notion  or  not,  there  is  at  least 
no  douljl  that  the  substances  mentioned  are  found  in  and 
form  a  valuable  production  of  these  parts.  Glauber 
salt,  which  is  so  intimately  connected  with  naphtha  in 
its  nature  and  origin,  is  also  observed  to  be  a  constituent 
in  the  water  of  the  Caspian,  as  well  as  lo  enter  into  the 
composition  of  the  saline  earth,  that  is  found  in  sucli 
quantity  in  efflorescence  along  its  coasts.  In  particular 
situations,  it  is  dug  out  of  mines,  which  occur  also  in  the 
same  vicinity. 

Much  has  been  written  respecting  supposed  periodical 
risings  and  fallings  of  the  water  of  the  Caspian;  and  it 
has  been  represented  as  a  striking  peculiarity,  that  for 
the  sjiace  of  Ihiity  or  tliiity-five  years  its  %valers  are  con- 
stantly increasing,  and  then  for  the  same  term  continually 
decrease.  It  has  also  been  remarked,  that,  in  propor- 
tion to  the  extent  of  this  sea,  the  variety  of  its  produc- 
tions is  by  no  means  considerable.  This  has  been  attri- 
buted, and  apparently  with  justice,  to  its  want  of  com- 
munication with  the  ocean,  which  is  thus  precluded  from 
impartir.g  to  it  of  its  inexhaustible  stores.  But  of  the 
animals  wliich  liiis  sea  nourishes,  the  greater  part  are  of 
very  valuable  kinds ;  and  they  multiply  to  such  a  degree, 
as  to  be  a  never  failing  source  of  profit  and  wealth  to 
those  of  the  contiguous  nations,  that  are  in  a  condition  to 
turn  them  to  account.  Salmon,  sturgeon,  and  other  fish 
abound  in  all  parts  of  the  Caspian,  as  well  as  in  the  rivers 
which  communicate  w  ilh  it.  The  salmon  is  as  good  as 
that  of  Riga  and  Archangel,  and  even  more  fleshy  and 
fat.  The  herrmgs,  too,  arc  remarkably  large,  and 
plumper  than  the  English  or  the  Duich,  but  not  so  ten- 
der. To  this  list  of  the  fishes  of  the  Caspian  may  be 
added,  the  sterlet,  various  species  of  seals,  diversified, 
however,  only  or  chiefly  by  their  colour,  and  porpoises. 
The  only  shell-fish  that  occur  are  three  or  four  species 
of  cockle,  the  common  muscle,  some  species  of  snails, 
and  one  or  two  others.  This  sea  is  much  frecjuented  by 
birds  of  various  kinds.  Those  most  commonly  seen  in 
its  vicinity  are  storks,  herons,  bitterns,  spoonbills,  red 
geese,  red  ducks,  and  the  like.  The  most  beautiful  of 
these  is  what  is  called  the  red  goose,  which,  however, 
contrary  to  what  is  suggested  by  the  name,  is  for  the 
greater  part  white,  having  only  the  tips  of  the  wings, 
the  orbits  of  the  eyes,  the  beak,  and  the  feet  of  a  scarlet 
colour.  It  is  about  the  size  of  a  stork,  with  long  neck 
and  legs,  and,  though  it  lives  on  fish,  is  very  savoury  to 
the  taste.  The  same  in  this  respect  is  the  character  of 
a  species  of  wild  ducks,  which  is  also  frequent  in  these 
parts,  and  which  is  noted  for  the  sort  of  noisy  concert 
that  they  perform  in  the  evenings,  on  the  tops  of  the 
trees  or  the  roofs  of  houses.  Other  birds,  properly  aqua- 
tic, that  occur  here,  are  the  grebe,  the  crested  diver, 
the  pelican,  the  cormorant,  and  almost  every  species  of 
gull.  Two  kinds  of  leeches  are  found  in  this  sea,  the 
iiog-leech  and  the  dog-leech.  The  lurking  places  of 
those  creatures  have  two.  apertures,  one  towards  the 
south,  the  other  towards  ihe  north,  which  they  open  and 
shut  according  to  the  changes  of  the  wind. 

Alexander  the  Great,  with  that  attention  which  he  was 
ever  so  ready  to  bestow  upon  whatever  might  be  useful 
to  commerce,  gave,  a  short  time  before  his  death,  di- 
rections to  fit  out  a  squadron  in  this  sea,  in  order  to  sur- 


*  Tiie  Jax.->rtes  is  the  Syr-Daria  tlial  falls  into  the  Aral.  The  Oxus  is  the  Ula,  or  tlie  Amu-Daria,  connected  also  with  die  same 
sea.  See  D'^nvi/le;  MulUr  ;  Dictionnaire  Geographioue  de  Paloui'-'-icr,  art.  Jiral ;  and  the  general  charts  of  Hie  Academy  of  I'clcrs 
burph 
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vey  it,  aiid  to  discover  whether  it  was  connected  either 
with  the  Euxine  or  with  the  Indian  Ocean.  Seleucus  Ni- 
cator,  also,  the  first  and  most  sagacious  of  the  Syrian 
kings,  at  the  time  when  he  was  assassinated,  entertained 
thoughts  of  forming  a  junction  between  the  Caspian  and 
the  Euxine  seas  by  a  canal,  and  of  thus  extending  the 
trade  of  his  subjects  in  Europe,  and  supplying  all  the 
countries  in  the  north  of  Asia,  on  the  coast  of  the  Eux- 
ine Sea,  as  well  as  many  of  those  which  stretch  east- 
ward from  the  Caspian,  with  the  productions  of  India. 
And  many  ages  afterwards,  under  the  auspices  of  Peter 
the  Great  of  Russia,  a  canal  was  made  at  Vishnei-Vo- 
lotshok,  by  means  of  which  a  passage  is  had  from  the 
Caspian  into  the  Volga,  and  thence,  in  conjunction  with 
some  rivers  and  lakes,  into  the  Neva,  and  so  into  the 
Baltic.  As  to  the  actual  comnaerce  of  this  sea,  ancient 
or  modern,  it  is  to  be  observed,  that  the  maritime  trade 
between  the  east  and  the  west,  which  in  every  age  has 
contributed  so  much  to  the  opulence  and  power  of  the 
nations  that  have  been  fortunate  enough  to  obtain  the 
possession  of  it,  was,  in  ancient  times,  long  monopolized 
by  Egypt,  a  country  which,  from  its  early  and  continued 
attention  to  naval  affairs,  had  formed  a  powerful  fleet, 
and  obtained  such  a  decided  command  of  the  sea,  that  it 
would  have  been  vain  for  any  other  state  to  attempt  to 
rival  it  in  this  trade.  The  Persians,  in  the  mean  time, 
though  they  had  no  intercourse  by  sea  with  India,  yet 
being  desirous  to  acquire  a  share  in  the  valuable  pro- 
ductions and  elegant  manufactures  of  that  country,  had 
them  conveyed  to  all  parts  of  their  dominion  by  land- 
carriage.  The  part  of  these  commodities  destined  for 
the  supply  of  the  northern  provinces  was  transported  on 
camels,  from  the  banks  of  the  Indus  to  those  of  the  Oxus, 
down  the  stream  of  which  they  were  forwarded  to  the 
Caspian  Sea,  and  distributed  through  various  channels 
over  the  different  districts,  bounded  on  one  hand  by  that 
sea,  on  the  other  by  the  Euxine.  The  part  of  them  in- 
tended for  the  southern  and  interior  provinces,  proceeded 
by  land  from  the  Caspian  gates  to  some  of  the  great 
rivers,  by  which  they  were  circulated  through  every 
part  of  the  country.  While  thus,  liowever,  in  the  seve- 
ral channels  which  they  had  respectively  appropriated, 
the  sovereigns  and  subjects  of  different  states  laboured 
with  ardour  and  emulation  to  secure  as  far  as  possible  to 
themselves  the  advantages  of  the  trade  with  India,  the 
power  and  consequence  of  them  all  was  eventually  swal- 
lowed up  and  lost  under  the  devouring  ambition  and  ra- 
pidly extending  dominion  of  the  Romans. 

From  that  period,  we  hear  little  for  many  ages  of  any 
commerce,  or  other  proceedings  upon  tlie  Caspian.  But 
in  modern  times,  the  Venetians  and  Genoese,  as  early 
as  the  14th  century,  had  begun  to  transport,  by  way  of 
this  sea,  the  Indian,  Persian,  and  Arabian  commodities 
with  which  they  supplied  the  soiitiiern  parts  of  Europe, 
through  Astracan,  to  llair  magazines  at  Azof  and  Cafia. 
From  Astracan,  the  goods  were  conveyed  up  the  Volga, 
then  by  land  to  the  Do.i,  and  afterwards  forwarded  down 
that  river  to  Azof.  The  northern  part  ol  the  European 
continent  was,  during  the  same  period,  likewise  supplied 
with  those  Asiatic  goods,  which  were  sent  by  the  Rus- 
sian traders  over  Astracan,  to  their  priiicipal  magazine 
at  \Vis1)y,  a  llanseatic  town  in  the  isle  ol  Gotlilanch  To- 
wards the  end  of  ti.e  century,  inconsequence  of  the  de- 
vastations produced  by  the  wars  of  Timur,  a  transfer 
took  place  of  this  trade  from  Astracan  to  Smyrna  and 
AUqipo;  and  the  Arabian  commerce,  for  which,  in  fact, 
these  places  lay  more  convenient,  never  returned  thither, 


though  a  part  of  the  Persian  traffic  was  afterwards  re-' 
stored  to  its  old  channel.  While  the  provinces  of  Casan 
and  Astracan  remained  under  the  government  of  the 
Tartars,  the  camp  of  the  khan  was  a  mart  for  the  Russian 
and  Persian  merchants :  and  as,  agreeably  to  the  cus- 
toms of  that  people,  the  site  of  their  camp  was  often 
changed,  Astracan  and  Terek  became  at  length  two 
principal  places  of  resort.  This  commerce,  frequently 
obstructed  and  interrupted  by  numerous  banditti,  was, 
however,  precarious,  until  the  conquest  of  Casan  and  Asr 
tracan  by  the  Russians  opened  a  ready  communication 
between  Moscow  and  the  Caspian  Sea ;  and  then  Ivan 
Vassilievitch  II.  having  garrisoned  Astracan  witn  troops, 
rendered  it  the  chief  emporium  of  the  eastern  trade. 
This  conquest  having  been  effected  previously  to  the 
end  of  the  year  1554,  soon  after  the  discovery  of  Arch- 
angel, the  English  about  that  period  obtained  the  Czar's 
permission  to  pass  through  his  doniuiions  into  Persia, 
and  to  carry  on  an  exclusive  trade  over  the  Caspian.  In 
1558,  Jenkinson  accordingly,  the  first  Englishman  who 
na^  igated  that  sea,  landed  at  Mangushhik  upon  the  east- 
ern shore,  passed  by  land  through  the  country  of  the 
Turcoman  Tartars  to  Bokhara,  capital  of  Great  Buciia- 
ria,  and  returned  to  Moscow  in  the  following  year.  In 
1561,  he  again  sailed  over  the  Caspian,  and  proceeding 
to  the  coast  of  Shirvan,  went  by  land  to  Casbin,  aiid  ob- 
tained from  the  Sophi  permission  to  trade  into  Persia. 
Similar  expeditions  were  set  on  foot  and  conducted  into 
the  same  parts  by  other  mercbar.ts.  The  last  of  these 
was  that  under  Christopher  Burroughs,  wliich  was  at- 
tended with  many  dangers,  his  snip  being  finally  shat- 
tered by  the  ice  in  the  mouth  of  tiie  Volga,  whilo  the 
crew  with  difficulty  escaped,  and  at  length  arrived  at 
Astracan.  Hitherto  this  traffic  had  been  chiefly  confined 
to  the  ports  of  Tumen,  Dcrbent,  Baku,  and  tlie  coast  of 
Ghilan;  and  having  been  much  impeded  by  the  banditti 
that  frequent  the  shores  of  the  Caspian,  as  well  as  by  the 
wars  which  then  prevailed  between  the  Turks  and  the 
Persians,  !;o  English  vessel  during  all  that  period,  nor 
even  for  more  than  a  century  afterwards,  ever  appeared 
upon  thai  sea.  Indeed,  for  much  the  greater  part  of 
that  time,  the  trade  may  be  considered  to  have  been  al- 
together extinct ;  and  no  idea  ever  appears  to  have  been 
entertained  of  its  revival,  till  at  length  Peter  I.  having 
subdued  the  northern  provinces  of  Persia,  endeavoured 
to  induce  the  English  to  engage  anew  in  this  commerce. 
The  many  unsuccessful  attempts,  however,  that  had 
been  made  in  that  department  since  the  16th  century, 
and  in  which  large  sums  had  been  lost,  deterred  them 
from  entering  into  the  views  of  that  monarch  ;  and  so 
little,  from  various  causes,  chiefly  the  unwholesomeness 
of  their  climate,  appeared  now  to  be  the  advantage  of 
possessing  provinces  which,  at  the  time  of  their  acqui- 
sition seemed  to  promise  very  bcnefical  results,  that,  in 
considcraliou  of  obtaining  the  liberty  of  import  and  ex- 
port duly  free  in  all  the  harbours  of  the  Caspian,  with 
some  other  minor  advantages,  the  empress  Anne  at 
length  agreed  to  relinciuish  these  provinces  to  Nadir 
Shah.  Russia  then  gained  more  from  them  by  trade, 
than  before  through  the  conqiu'st  and  the  possession  of 
tiicm;  encouraged  by  which  favourable  appearance,  as  will 
as  induced  by  other  considerations.  Captain  Elton,  an  En- 
glishman in  tin'  Russian  service,  renewed  the  project  of 
instituting  a  Britisii  trade  over  the  Caspian.  Influenced 
by  his  persuasion,  the  British  merchants  of  St  Petcrs- 
burgii  turned  their  attention  to  this  commerce.  A  ves- 
sel was  built  for  the  navigation  of  the  Caspian.     It  was 
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loaded  Willi  the  goudk  considered  lo  be  the  best  adaj>trd 
for  tlic  Pcrsiiin  market ;  and  in  line,  a  factory  was  esta- 
blished at  Reshd,  in  the  province  of  CJhilan.  Even,  how- 
ever, in  the  outset,  the  symptoms  appeared  of  an  inau- 
spicious jealousy,  and  a  tendency  to  {lisajjrcement  amonj; 
those  who  were  to  be  concerned  in  this  trafhc  ;  and  even- 
tually, in  consequence  as  well  of  disputes  amonjj  the  Kn- 
jjlisii  llieniselves,  as  between  them  and  the  Russians,  and 
altiie  same  time,  probably  moved,  by  views  of  ambition, 
Eiton  entered  into  tlie  service  of  Nadir  Shah,  and  assisted 
in  construclinn  vessels  by  means  of  which  the  I'eisian 
court  seems  to  have  entertained  the  idea  of  establishing; 
their  own  sui)remacy  on  this  sea.  This  proceedinj^  rea- 
sonaljly  j^ave  umbrajje  to  tiie  court  of  St  Pelersbiirj^h, 
and  Elizal)eth,  in  1746,  willulrew  her  permission  to  the 
Enylisli  merchants  ol  passini;  lln'ough  her  dominions,  on 
accoimt  of  the  Caspian  comm(M(-e.  Out  lie  fhriitli  of  Na- 
dir Shall,  who  had  lor  some  time  permitted  the  Eiiy;lish 
to  trade  to  Persia,  llieir  factory  was  pillaged,  and  their 
commerce  annihilated.  I^llon,  after  various  vicissitudes 
of  fortune  under  those  who,  amidst  the  troubles  which 
now  began  to  prevail  in  this  slate,  followed  each  other  in 
rapid  succession  as  the  heads  of  its  government,  at  length 
by  a  violent  and  premature  death,  paid  the  forfeit,  either 
of  nis  imprudence  or  of  his  crimes.  Tlie  Russians  pro- 
fiting by  the  loss  of  the  English  in  this  (|uarler,  received 
no  small  advantage  from  the  models  wnich  they  left  them, 
and  fronj  learning  of  them  in  those  parts,  as  they  had 
before  done  in  St  Petersburgh,  the  use  of  the  best  ma- 
terials for  sliip-biiiiding. 

Considerably  before  this  period,  indeed,  the  natives 
of  that  country  had  entered  into,  and  were  now  proceed- 
ing with  no  very  unecjual   steps   in  the  track  opened  by 
our  merchants.     Under  Alexey  Micliaelovitch,  Astracan 
became  the  centre  of  the  Persian  trade,  to  which  place 
tiiere  resorted  merchants  from  lUuliaria,  Crim  Tartary, 
Persia,  and  even  India.     The  vessels  of  the   Russians, 
as  has  been  already  remarked,  being  rudely  framed,  with- 
out decks,  an<l  consec|uently  exposed  to  frciiuent  sliip- 
■wrccks,  the  Czar  drew  from  Amsterdam  several  ship- 
builders, for  the  purpose  of  constructing  others  more 
calculated  to  weather  the  storms  of  the  Caspian  sea.  His 
designs  of  improvement,  liowcver,  were   frustrated,  in 
consequence    of  the   rebellion  of  the    Cossacks  of  the 
Don  under  Slenko  Rasin,  and  the  devastations  occasion- 
ed by  it ;  and  in  fine,  the  trade  of  Russia  was  for  the  pre- 
sent annihilated.     NVhcn  this  revolt  was    quelled,  the 
greater  part  of  the  commerce  of  the  Caspian  fell  into 
the  hands  of  the  Armenian  merchants  established  in  As- 
tracan, who  settled   factories  in   both   the   Russian   and 
Persian  territories.     During  tuis  whole  period,  neither 
the  Russian  nor  the  Armenian  traders  had,  for  the  most 
part,  penetrated  farther  than  Niezabad,  and  their  chief 
setllement  was  at  Shamachie,  till   the  year  1711,  when 
that  town,  having  been  taken  by  the  Lesghecs,  the  factory 
was  destroyed.     In  1721,  Peter  I.  having  obtained,  as  has 
been  stated,  the  cession  of  tiie  provinces  of  Dagestan, 
Shirvan,  (ihilan,   and    Mazanderais   the   commerce  was 
renewed.  He  established  a  Russian  mercantile  company 
trading  to  the  Caspian,  with  a  capital  of  400  acliines,  or 
shares,  of  the  value  each  of    150  rubles,  or  30/.     The 
chii.  f  settlements  were  formed  at  Astracan  and  Kislar ; 
but  the  right  of  propertv  in  those  distant  provinces  hav- 
ing been  resigned  in  the  manner  mentioned,  the  Russian 
meiciiants  still  retaining  their  exclusive  privilege,  now 
obti'.ined  tic  liberty  of  trading  without  jiayment  of  any 
duty  to  all  the  havens  of  the  Caspian,  and  were  allowed 


lo  build   houses  and   magazines,  suV)je<  t  to  the  hingh- 
condition  of  obedience  to  the  laws  of  the  country.     The 
beneiit  (jf  the  monopoly,  with  the  other   advantages   en- 
joyed by  tliis  company,  were  coiilirmed  to  them  by  Anuc 
and  Elizabeth.     Yet  the   commerce   continued   inconsj- 
dcrabletill,  in  1762,  Catharine  II.  abolished  their  exclu- 
sive privileges,  and  permitted  for  the  future  all  her  sub- 
jects, without  exception,  to  take  part  in  the  Persian  trade. 
On  account  of  the  numerous  banditti  that  infest  the  roads, 
she  at  the  same  time  prohibited  tlw;  inland  traffic   from 
Kislar  and  the,  other  Caspian  porlii  to  Shamachie.     For 
the  benefit   of  the    legitimate  and  authorised  trade,  two 
Russian  consuls  have  their   residence   statedly  at  B:ikll 
and  at  Einzellee.     By  degrees,  the  Russian  trade  on  the 
Caspian  rose  to  considerable  conser|uence  ;  it  has,  how- 
ever, been  a  good  deal  injured  by  means  of  a  contraband 
trade  carried  on  in   Shamachie  and  other  inland  Persian 
towns   by   the   Armenian   merchants,    who,    from   their 
knowledge  of  the   country  and   language,  and  from  the 
terms  on  which,  with   these   aids,  they  can   make   their 
purchases,'  have  it  in  their  power  to  undersell  the  Rus- 
sians, in   the  parts  which  they  severally  frequent.     Yet 
upon  the  whole,  and  owing  chiefly  to  the  various  useful 
regulations   introduced  by  the   late  empress,  instead  of 
the  declining  state  into  which  it  had  for  some  time  fallen, 
it  has  of  late  increased  so  much,  that  witiiin  the  space  of 
fifteen  years,  the   average   sum  of  the  exports  and  the 
imports  by  the  way  of  this  sea,  have  been  nearly  tripled. 
The  following  is  a  general  view  of  the  state  of  this  trade 
for  several   considerably   distant   years  in  the  latter  part 
of  the  last  century.     In  1760,  the  amount  of  the  exports 
was   36,100/.,   of  the   imports,  42,100/.,  in  all  78,2(j>j/.  ; 
with   a  balance  against  Russia  of  6000/.     In   17G8,  tile 
exports  were  87,700/.,  the  imports  63,700/.  ;  the  amount 
of  the   whole,   151,400/.     Balance   in   favour  of  Russia 
4000/.  In  1775,  the  sum  of  the  exports  was  125,400/.,  of 
the  imports  64,120/.  ;  giving  a  total  amount  of  189,520/., 
to  which  is  to  be  added  the  farther  sum  of  10,000/.  for 
the  traffic  of  Georgia  and  the  nations  of  the  Caucasus, 
making  the  whole   sum   199,520/.;  the  balance,   in    re- 
spect to  tiie  part  of  this  sum  stated   under  the  distinct 
heads  of  exports  and  imports,  being  in  favour  of  Russia 
61,280/.     In  these  statements,  it  is  to  be  understood,  that 
no  account  is  made  of  the  contraband  trade,  the  amount 
of  which  is  also  considerable. 

The  marine  of  the  Caspian  Sea  at  present,  consists  of 
two  frigates  of  12  guns  each,  two  cutters,  and  a  transport. 
There  are  besides  fifty-six  merchant  vessels,  viz.  a  pink, 
a  transport,  five  galliots  of  about  30  lasts  burthen  each, 
and  foity-cight  schooners  from  10  to  30  or  40,  and  one 
of  60  lasts.  There  are  moreover  138  roshiven,  or  flat- 
bottomed  vessels,  employed  in  fishing  and  taking  seals, 
or  in  the  Mankishlak  trade  with  the  Trukhmencs  and 
Boukharians. 

The  fishery  on  the  Caspian  is  the  most  important 
branch  of  this  business  in  Russia.  Not  only  does  this 
sea  abound  with  most  valuable  kinds  of  fish  ;  but  it  is  so 
commodiously  situated  in  the  centre  of  the  empire,  it 
has  so  much  the  advantage  of  easy  communications  by 
water,  and  the  trade  is  prosecuted  in  so  good  a  method, 
lliat  no  where  in  the  empire  is  so  much  benefit  obtained 
in  this  department,  in  respect  either  of  internal  con- 
sumption or  of  commerce.  In  fact,  according  to  the 
observation  of  Pallas,  the  fishery  on  the  Caspian  is,  in 
some  views,  as  important  to  Russia  as  the  herring,  the 
cod,  and  the  whale  fisheries,  are  to  other  maritime  powers 
of  Europe.  Tliat  fishery  on  tlie  nortJiern  shores  of  tlus 
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sea  is  partly  let  out  to  Astracan  merchants,  whose  great 
opulence  is  chiefly  founded  on  it,  and  partly,  in  virtue 
of  ancient  privileges,  belongs  to  the  Uralian  Cossacs, 
who  claim  this  right,  not  only  on  the  river  Ural,  but 
also  for  a  space  of  47  miles  on  each  side  of  it.  There 
are  three  principal  seasons  in  which  the  fishing  on  the 
Caspian  is  prosecuted ;  the  spring,  the  autumn,  and  the 
winter.  As  the  sea  is  usually  free  from  ice  towards  the 
latter  end  of  JVIarch,  the  spring  fishing  usually  begins 
immediately  v.ith  the  beginning  of  April.  The  business 
is  usually  undertaken  by  several  contractors,  each  of 
whom  has  his  particular  station,  or  vataga,  in  a  separate 
place,  which  commonly  bears  the  name  of  the  proprie- 
tor. At  these  vatagas,  the  kinds  of  fish  that  principally 
engage  attention,  are  the  several  kinds  of  sturgeon,  that 
properly  so  called,  also  the  beluga  and  the  sevruga. 
Shads  and  barbels  are  in  an  inferior  degree  likewise  ob- 
jects of  request.  The  other  smaller  species  of  fish, 
which  are  found  by  a  different  class  of  adventurers  to  be 
well  worthy  of  their  care,  are  by  those  concerned  in  the 
greater  fisheries  disregarded.  Each  vataga  prepared 
for  the  prosecution  of  this  trade  is  occupied  by  from  50 
to  80,  or  even  120  men,  most  of  whom  carry  on  a  sepa- 
rate trade  :  there  are  also  pilots,  fishermen,  salters, 
preparers  of  isinglass  and  caviare,  and  others.  They  have 
severally  their  small  vessels  of  various  dimensions  and 
constructions,  for  the  conveniency  of  going  out  occa- 
sionally to  sea  ;  with  a  galliot  for  fetching  provisions  and 
salt  from  Astracan,  and  for  sending  away  the  fish  that 
have  been  taken.  Adjacent  to  the  buildings  for  the  ac- 
commodation of  the  people  employed,  several  sheds  are 
erected,  where  the  roes  are  prepared,  the  isinglass  dried, 
and  the  stock  of  fish  properly  kept.  For  preserving  the 
salted  fish,  deep  and  well-secured  ice-cellars  of  consider- 
able magnitude  are  dug  under  ground,  which  are  floored 
with  thick  deals,  and  have  large  reservoirs  lined  with 
planks,  in  which  the  fresh  fish  are  pickled  in  a  strong 
brine.  At  the  two  sides  of  these  brine  vats,  are  parts 
divided  off,  in  which  the  fish,  on  being  taken  out  of  the 
pickle,  are  placed  in  layers  and  sprinkled  with  salt ;  be- 
hind the  compartments  in  which  the  fish  are  thus  laid, 
the  space  to  the  side  of  the  cellar  is  rammed  full  of  ice, 
for  the  better  preservation  of  this  easily  perishable  com- 
modity. The  distance  of  one  vataga  from  another  is  in- 
definite ;  as  are  also,  in  some  degree,  the  boimds  in 
which  neighbouring  vatagas  may  fish.  The  taxes  paid 
by  these  vatagas  to  the  crown  arc  rated  by  their  quanti- 
ties of  prepared  roes  and  isinglass  ;  for  every  pood  of 
isinglass  five  rubles,  and  for  a  pood  of  rocs  two  rubles 
eighty  copecs,  being  paid  into  the  caisse. 

About  the  beginning  of  the  fishing  season  in  spring, 
myriads  of  little  fish  are  observed  pressing  towards  the 
shore,  of  which  the  obla  particularly,  a  sort  of  scale-fish, 
is  caught  and  kept  alive  in  wells  to  serve  the  purpose  of 
baiting  the  hooks,  during  the  continuance  of  the  season. 
This  little  fry  is  followed  by  prodigious  swarms  of  raven- 
ous belugas  ;  the  time  for  the  capture  of  which  is  seldom 
longer  than  two  full  weeks  ;  on  which  account  the  fisher- 
men are  obliged,  during  that  period,  lo  work  day  and 
night.  In  good  years  a  vessel,  while  the  swarming  lasts, 
may  within  24  hours  bring  up  50  or  more  of  these  large 
fish.  The  manner  of  taku)g  them  is  by  means  of  a  ma- 
chine, consisting  of  a  rope  70  ells  in  length,  to  which 
.iJicre  are  attached  125  lines,  each  IJ  fathom  long,  with 
as  many  large  angling  hooks.  This  rope,  with  the  num- 
ber of  hooks  mentioned,  is  technically  termed  a  nest ; 
and  30  of  these  nests  lied  together  commonly  belong  to  a 


machine,  which  is  therefore  several  hundred  fathoms  in 
length.  Between  every  two  nests  there  is  tied  a  stone  of 
some  pounds  weight :  the  two  ends  of  a  whole  machine 
are  furnished  with  wooden  anchors  ;  and  generally  the 
adjustments  are  in  all  respects  such  that  it  may  not  easily 
be  removed  out  of  its  place,  and  that  no  fish,  when  once 
caught,  may  have  it  in  its  power  to  escape.  After  they 
have  been  laid,  these  machines  are  visited  twice  in  the 
day  ;  the  hooks  are  cautiously  taken  up  along  the  rope ; 
and  a  cord  being  passed  through  the  gills  of  the  fish 
caught,  they  are  let  down  again  into  the  water,  in  order 
that  they  may  be  brought  on  shore  alive.  They  are  now 
dragged  with  hooks  to  the  beach,  Avhich  is  laid  with 
planks,  and  are  cut  up  in  the  following  order  :  the  lower 
part  of  the  stomach,  with  the  guts,  are  thrown  away ; 
the  fleshy  gullet  is  salted  for  eating  ;  the  roe,  which  lies 
through  the  whole  body  adjoining  to  the  entrails,  is  ta- 
ken out  with  the  hand  and  cast  into  tubs,  in  which  it  is 
carried  away  by  the  caviare  makers  ;  the  float,  or  sound, 
which  runs  along  the  whole  back,  is  given  to  the  isin- 
glass makers ;  then  the  cartilage  of  the  back  being  cut 
ofl"  in  order  that  the  dorsal  sinews  may  be  extracted  ; 
these  are  washed,  hung  upon  poles,  and  dried  in  the 
air  ;  and  the  entrails  being  removed,  the  fat  adhering 
about  the  milt  and  to  the  sides  is  scraped  off  with  knives, 
collected,  boiled  down,  and  cleansed,  in  which  condition, 
having  a  good  taste,  it  is  used  occasionally  instead  of  but- 
ter or  oil.  The  fish,  after  these  preparatory  processes, 
are  brought  into  the  cellar  above  described,  where  they 
are  first  laid  to  pickle  in  brine,  then  strewed  with  salt, 
and  laid  up  in  courses  one  above  another,  to  be  preserv- 
ed for  use.  These  belugas  are  frequently  of  a  great 
size.  One  is  mentioned  which  is  said  to  have  measured 
8A  arshines  in  length,  (each  arshine  being  28  English 
inches,)  to  have  weighed  70  pood  or  2800  pounds,  and  to 
have  yielded  20  pood  of  roe.  They  are  not  uncommonly 
taken  of  1000  or  1500  lb.  weight. 

When  the  shoaling  of  the  beluga  has  ceased,  it  is 
immediately  succeeded  by  the  train  of  the  sevrugas, 
which  appears  only  once  in  the  year,  and  also  lasts  not 
much  above  2  weeks,  but  during  that  short  space  it  is 
exceedingly  numerous.  At  one  vataga,  with  a  favoura- 
ble sea  breeze,  it  is  usual  to  catch  in  a  season  sixteen 
and  sometimes  twenty  thousand  of  these  fish.  The  nets 
made  use  of  for  this  purpose  are  so  thick,  that  the 
machines  are  only  a  span  wide  :  25  of  them  are  tied 
together,  and  laid  at  the  depth  at  most  of  a  fathom,  as 
the  sevrugas  frequent  chiefly  the  shallow  places.  These 
fishes  seldom  exceed  4^  arshines  in  length  ;  but  their 
roes,  as  well  as  their  sounds,  are  much  more  esteemed 
than  those  of  the  beluga,  and  consequently  bear  a  higher 
price.  The  flesh  is  partly  salted  down,  and  partly  dried 
in  the  sun. 

The  sevrugas,  as  has  been  observed,  make  for  the 
bays  only  in  the  spring  season,  which  is  the  time  at 
which  tliey  spawn.  At  this  period  the  belugas  are 
without  rocs,  and  proceed  thither  only  in  quest  of  prey. 
In  the  autumn  and  the  winter,  those  latter  fish  there- 
fore return  thither  again,  either  with  a  view  to  spawn- 
ing, or  to  pass  the  winter.  These  two  species  of  stur- 
geon, seeking,  for  the  purpose  mentioned,  fresh  or 
moderately  salt  water,  repair  annually  at  the  stated  sea- 
sons not  only  to  the  rivers,  but  also  to  the  gulfs  and  bites 
of  the  sea  ;  whereas  the  real  sturgeon,  requiring  on  the 
like  occasions  still  greater  freshness  of  water,  proceeds 
always  directly  to  the  moilths  of  the  rivers  without  tarry- 
ing in  the  bays.     These  fish,  therefore,  arc  caught  only 
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or  chiefly  at  those  vatagas,  wliich  arc  ut  the  inoutlis  oi' 
the  V'oltja,  and  on  the  river  itself;  and  a  sliirgcoii  is 
such  a  rarity  at  the  fisheries  on  the  Ijuys  of  the  sea,  tliat, 
by  a  very  ancient  custom,  it  is  the  projicrty  of  the  person 
by  whom  it  is  drawn  out  of  the  water. 

Tlie  autunm  rapture  for  tlic  belufja,  begins  in  the 
middle  of  September  and  continues  tlirough  all  Octoljer. 
The  winter  capture  of  the  same  description  of  lishes, 
bc}!;ins  as  soon  as  the  ice  is  set  in  on  the  sea,  and  lasts 
the  whole  of  that  season.  The  same  machine  is  used  for 
the  purpose  as  formerly,  but  it  is  now  set  under  the  Ice, 
apertures  being  with  that  view  cut  in  it  at  the  distance 
severally  of  8  paces  asunder,  through  which  the  rope  is 
introduced  by  means  of  long  poles.  Where  two  nests 
are  tied  together,  the  machine  is  fastened  to  a  cross  pole, 
which  rests  on  the  brink  of  the  aperture.  For  bait,  there 
is  provided  a  suilicient  stock  of  obia  tish  to  last  during 
the  winter,  which  arc  previously  salted,  with  a  view  to 
their  preservation.  The  belugas  caught,  arc  conveyed 
over  tlie  ice  on  sledges  to  the  vataga,  immediately  frozen 
fresh,  and  carried  to  Astracan. 

Other  fisheries  of  the  same  descriptions  with  those 
now  enumerated,  and  these  also  of  considerable  impor- 
tance, are  established  on  the  rivers  which  run  into  the 
Caspian,  particularly  on  the  Volga  and  the  Ural.  The 
seal  capture,  which  is  carried  on  by  the  more  opulent 
part  of  the  Astracan  merchants  in  the  Caspian  Sea,  is 
found  to  be  very  profitable.  Those  animals  are  here 
very  numerous.  They  crawl  upon  the  islands,  where 
tlie  fishermen  kill  them  with  long  clubs.  One  is  hardly 
dispatched,  when  others  come  to  his  assistance  and  share 
his  fate.  They  are  exceedingly  tenacious  of  life,  and 
■will  endure  more  than  30  hard  blows  before  they  die. 
They  will  even  live  for  several  days  after  having  received 
many  mortal  wounds.  They  are  most  terrified  by  fire 
and  smoke,  and,  as  soon  as  they  perceive  them,  retreat 
with  ihe  utmost  expedition  to  ihc  sea.  They  become 
extremely  fat,  so  as  to  look  rather  like  oil-bags  than 
animals.  The  principal  seasons  for  taking  them  are  the 
spring  and  the  autumn.  Many  small  vessels,  at  these 
seasons,  go  out  from  Astracan  in  quest  of  them ;  and 
those  which  arc  killed,  being  immediately  gutted  and 
powdered  with  salt,  are  sent  thither,  vlierc  they  are  flay- 
ed, and  their  tallow  melted.  A  sort  of  grey  soap  is  here 
made  of  this  fat,  mixed  with  potashes,  w'hich  is  much 
valued  for  its  property  of  cleansing,  and  taking  grease 
out  of  woollen  stufl's.  The  inhabitants  of  Astracan,  by 
salting  their  seals  in  the  manner  mentioned,  immediately 
_  on  the  spot,  gain  this  advantage,  that  the  tallow  is  much 
cleaner  and  better  than  that  of  the  seals  taken  at  Arch- 
angel, or  other  places  where  a  difterent  mode  of  pro- 
cedure is  adopted. 

Besides  the  great  vatagas,  the  proprietors  of  them 
have  fishing  huts  here  and  there  on  the  sea  coasts, 
where  there  is  no  capture  of  sturgeons,  at  which,  mostly 
in  summer,  shad  and  barbels  are  taken  with  drag-nets. 
These  two  kinds  of  fish  do  not  go  into  the  rivers  at  that 
season,  but  keep  about  the  sea  shore,  where  they  find 
a  better  nourishment.  The  shad  here  usually  weigh 
8  pood,  and  the  barbel  1^  pood.  The  former  sort  of 
fish  are  extremely  fat  in  sunmier  :  their  roes  are  thrown 
away  ;  but  of  the  sounds  an  ordinary  sort  of  fish  glue  is 
made. 

The  following  is  the  estimated  amount  of  the  number 
of  large  and  smaFl  fish  taken  annually  in  the  lower  bran- 
rhcs  of  the  Volga,  and  the  inlets  of  the  Caspian  Sea, 
and  of  their  value.     The  account  is  extracted  from  the 


joint  returns  of  the  principal  propi  iclors  of  the  fisheries, 
and  those  of  the  public  brokers  at  Astracan,  who  arc 
obliged  to  certify  the  exports  of  fish  by  permits.  It 
exhil)its  the  average  of  the  returns  for  4  years,  admitting 
only  the  lowest  prices  during  that  peiiod. 

Of  the  Ijelugas,  or  great  sturgeon,  the  number  is  stated 
to  be  103,500.  Lach  fish  beiii)^  reckoned  at  the  price 
of  only  2J  rubles,  the  value  of  these  will  be  '25S,7.iO 
rubles.  A  thousand  sturgeons  iiroduce  about  7\  pood 
of  isinglass:  the  above  number  conse(|uciitly  776  pood, 
which  valued  only  at  60  rubles  a  |)ood,  is  46,560  rubles. 
The  roe  or  caviare  of  1000  sturgeons  weighs  Kio  pood, 
or  4000  pound  weight.  The  amount  of  the  roe  obtained 
from  the  whole  will  therefore  be  10,350  pood,  which,  at 
3J  rubles,  gives  36,225  rubles.  Thus  the  entire  pro- 
duct of  the  fisheries  of  the  great  sturgeon  will  amo'jiit 
to  341,535  rubles. 

Of  the  small  sturgeon,  the  number  taken  is  estimated 
at  302,000,  which,  at  1  ruble  30  kopeeks,  will  gi\-c 
392,600  rubles.  The  (|uantity  of  isinglass  obtained  from 
tliem,  valued  in  a  similar  manner  as  above,  will  give 
41,525  rubles;  their  roc  or  caviare  63,420  rubles;  mak- 
ing in  all  accordingly  tlie  produce  of  this  fishery,  497,545 
rubles. 

Of  the  sevrugas,  the  number  obtained  annually  is 
stated  at  1,345,000.  Their  price  is  reckoned  to  be 
538,000  rubles.  The  return  from  these  in  isinglass 
is  rated  at  100,875  rubles;  and  in  caviare,  at  282,450 
rubles  :  thus  making  the  whole  produce  of  the  sevrugas 
921,325  rubles. 

In  this  manner,  the  whole  value  of  the  sturgeons  of 
different  kinds,  caught  in  the  waters  of  Astracan  and 
the  Caspian  Sea,  appears  to  amount  to  the  annual  sum 
of  1,760,405  rubles,  according  to  the  average  price.  In 
addition  to  this  produce,  is  to  be  reckoned  that  also  of 
the  smaller  species  of  fish  taken  in  these  fisheries,  such 
as  carp,  pike,  and  shads,  which  may  be  valued  at  half  a 
million  of  rubles.  The  number  of  seals  taken  in  the 
Caspian  Sea,  is  to  be  also  included  under  the  head  of 
the  productive  bi-anches  of  industry.  It  is  thus  easy  to 
perceive  of  how  much  consequence  those  fisheries,  with 
the  considerable  ones  also  upon  the  rivers  that  run  into 
the  Caspian,  must  be  in  respect  both  to  employment  and 
provision  to  the  people  in  the  vicinity,  as  well  as  to  those 
who  live  at  greater  distances  from  it. 

See  Pallas's  Travels ;  Voyage  dans  I'Emftire  Otho- 
man,  t'Egyfit,  et  la  Perse,  par  G.  A.  Olivier ;  Coxe's 
Travels  ;  Tooke's  View  of  Russia  ;  Guldenstadt  Trea:. 
Von  der  Hafai  am  Casficschcn  meere  in  Journ.  St  Pet. 
for  1777  ;  Hackluyt's  Collect,  of  Voyages  ;  Cooke's  Tra- 
vels through  the  Puss.  Emfi.  to  Persia;  Gmelin's  Reese 
Journ.  St  Pet.  ;  Hanway's  British  Trade  over  the  Cas- 
/lian  s  Robertson's  hidia  ;  Bibliothegue  Univcrsft'le  des 
Voyages,  par  G.  Boucher  de  la  Richarderie  ;  Voyages  Je 
Sauvcboeuf,  Sec.     (k) 

CASSEL,  the  capital  of  the  kingdom  of  Wesiphalia, 
is  situated  in  the  department  of  the  fulda,  and  on  the 
river  i'ulda,  which  divides  it  inw  two  pares,  called  the 
old  and  the  new  town,  which  arc  joined  hy  a  bridge.  The 
old  towi,  which  is  the  lar.s-cst  of  the  tivo  divisions,  is  very 
ill  built.  The  houses  are  mostly  old,  and  formed  of 
timber,  and  the  streets  are  nari-ow  and  irregular.  The 
new  town  is  subdivided  into  the  upper  and  the  lower. 
The  upper  portion,  which  was  also  called  the  French 
town,  is  ill  built;  but,  in  the  lower  part,  the  houses  are 
elegant  and  well  built,  and  the  streets  straight  and 
spacious. 
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The  principal  public  buildings  and  curiosities,  are 
the  Castle  of  Residence  and  its  colonnade — the  Palace — • 
the  Bath  of  Marble — the  Museum — the  Square  of  Fre- 
derick— the  Arsenal — the  Catholic  church — the  Found- 
ling Hospital — the  Anatomical  Theatre — the  Reformed 
Church,  where  there  is  a  statue  of  the  Landgrave 
Charles — the  Foundery-^the  Palace  of  the  Prince  Guise 
— the  Opera  House — the  buildings  of  the  Orangery — 
the  Observatory — the  Menagerie,  and  the  Place  Roy- 
ale. 

The  Museum,  vliich  was  built  by  the  Landgrave 
Frederick  II.,  is  a  noble  building.  It  has  a  facade  of 
'290  feet  long,  with  columns  of  the  Ionian  order,  36  feet 
in  height.  It  contains  a  valuable  collection  of  antique 
gems  and  ornaments,  statues,  busts,  and  cast  models  of 
Rome,  and  particularly  of  all  the  Pruices  of  Hesse,  dress- 
ed in  the  costume  of  their  times.  In  the  Square  of 
Frederick  is  a  statue  of  the  late  Landgrave,  by  Nahl, 
erected  in  1783.  The  Manege  is  a  light  and  elegant 
building,  and  the  library  is  a  magnificent  apartment, 
■about  500  feet  long  by  40,  and  contains  several  valuable 
books  and  manuscripts. 

The  literary  establishments  of  Cassel,  are  a  society 
of  antiquity ;  an  academy  of  painting ;  a  cabinet  of 
machines  and  models ;  a  college  ;  the  lyceum  of  Fre- 
derick ;  and  the  society  of  agriculture  and  the  fine  arts. 
The  principal  promenades  are  the  park  of  Augarten, 
the  garden  of  Bellevue,  and  the  esplanade. 

In  the  neighbourhood  of  Cassel  is  the  beautiful  castle 
of  Wilhelmshole,  formerly  Wcissenstein,  which  is  visited 
by  all  strangers.  The  fine  cascades ;  the  colossal  Her- 
cules of  Winterkasten  ;  the  lofty  jet  d'eau  ;  the  Loewen- 
bourg  ;  the  aqueduct;  and  the  fall  of  water,  are  objects 
of  general  admiration.  The  garden  of  Freyenhagen, 
the  chateau,  gardens,  and  grottos  of  Wilhelmshole,  are 
among  the  other  curiosities  in  the  ueighbourhood. 

The  principal  manufactures  of  Cassel  are  porcelain  ; 
delft  ware  ;  woollen  stuffs ;  fine  hats  ;  ribbands  ;  silk  and 
woollen  stockings  ;  gold  and  silver  lace  ;  tobacco  ;  wax 
candles ;  chocolate  ;  buttons  ;  and  cards  for  playing.  M. 
Kuttner  reckons  Cassel  the  fourth  city  in  Germany,  and 
inferior  only  to  Vienna,  Berlin,  and  Dresden.  East 
Long,  of  the  observatory  9°  35'  18",  North  Lat.  51°  19' 
20".  Population  in  1811,  20,260.  See  Tynnas'  Mma- 
nach  du  Commerce  fiour  1811.  Verzeichniss  dcr  hoch- 
furxttich  Hessischen  Gejnalde  Sanmsburg  in  Cassel,  1783. 
Cassel  und  die  umlicgende  Gegrnd-  Cassel  1796,  by  M. 
D'Apel  ;  Trotter's  Memoirs  of  Mr  Pox,  p.  51.     (sr) 

CASSIA,  a  genus  of  plants  of  the  class  Decandria, 
and  order  Monogynia.     Sec  Boiany,  p.  203. 

CASSIMERE.     See  Cashmkke. 

CASSINE,  a  genus  of  plants  of  tlie  class  Pentandria, 
and  onler  Trigynia.     See  Botany,  p.  161. 

CASSTNI,  John  Dominique,  a  celebrated  French 
astronomer,  was  born  at  Pcrinaldo,  in  the  county  of  Nice, 
on  the  Rth  ol  June,  1625,  and  was  descended  from  a 
family,  wln.-h  has  mnked  among  the  senatorial  families 
of  Sienna  since  the  tni.«;  of  Cardinal  Cassini,  who  was 
archbishop  of  t\\at  city  ii.  1426.  After  receiving  the 
early  part  of  his  education  under  a  private  tutor,  he  was 
sent  to  the  college  of  Jesuits  at  Genoa,  where  he  made 
such  a  rapid  progress  in  literature,  that  some  of  his 
Latin  poems  were  published  when  he  was  only  eleven 
years  of  age.  In  consequence  of  some  books  on  judicial 
astrology  having  been  lent  to  him  by  an  ecclesiastic, 
when  he  was  on  a  visit  at  the  coinitry  house  of  M.  Ler- 
caro,  the  doge  of  Genoa,  his  attention   was  directed  to 


the  study  of  the  heavens.  He  began  to  predict  future 
events  from  the  aspects  of  the  heavenly  bodies,  and  made 
numerous  extracts  from  the  astrological  books  wiiich 
were  put  into  his  hands  ;  but  having  accidentally  read 
the  work  of  Pic  de  la  Marandi  against  astrologers,  he 
burned  all  the  extracts  which  he  had  made,  and  aban- 
doned for  ever  the  dreams  of  astrology.  He  now  devoted 
himself  wholly  to  astronomy  ;  and  such  was  the  rapidity 
of  his  progress,  that  in  the  year  1650,  when  he  was  only 
twenty-five  years  of  age,  he  was  invited  by  the  senate 
of  Bologna  to  the  professorship  of  astronomy,  which  had 
been  vacant  for  several  years  by  the  death  of  Cavalleri; 
a  situation  in  which  he  continued  for  several  years,  de- 
voting the  whole  of  his  leisure  time  to  astronomical 
observations.  From  a  series  of  observations  on  the 
comet  of  1652,  made  with  the  Marquis  of  Malvasia, 
who  had  been  instrumental  in  bringing  him  to  Bologna, 
he  concluded  tliat  comets  were  not  of  a  meteoric  nature,- 
as  had  been  imagined,  but  that  they  were  guided  in  their 
paths  by  the  same  laws  as  the  planetary  bodies ;  and  he 
explains  the  motion  of  tlie  comet  by  a  circle  described 
round  the  earth  and  beyond  the  orbit  of  the  moon. 
These  observations  were  published  in  his  first  produc- 
tion, which  appeared  in  1653,  under  the  title  of  De 
Cometa  anni  1652  et  1653.  Muntinas,  fol.  In  the  same 
year  he  obtained  a  solution  of  the  celebrated  problem  for 
determining  geometrically  from  the  mean  and  true  place 
of  a  planet,  the  eccentricity  of  its  orbit,  and  the  place  of 
its  apogee,  which  had  baffled  the  ingenuity  both  of  Kepler 
and  Bullialdus.  In  1653,  when  the  church  of  St  Pe- 
tronius  at  Bologna  underwent  a  repair,  Cassini  obtained 
permission  to  draw  the  famous  meridian  line,  which  wc 
have  already  described  in  our  account  of  that  city. 
This  meridian  line,  which  had  been  first  drawn  in  1575 
by  Egnazio  Dante,  was  renewed  in  1695  by  Cassini, 
when  a  full  account  of  it  was  published  by  him,  entitled, 
La  Meridiana  del  temfiio  di  S.  Pelronia,  tirata  e  jireftaratc 
fier  le  osservationi  astronoiniche  I'anno  1655,  ri-L'ista  i 
restaurata  I'anno  1695.  Bologna,  fol.  In  the  year  1657, 
Cassini  went  to  Rome  in  the  capacity  of  assistant  to  the 
Marquis  Tanara,  who  had  been  sent  by  the  senate  of 
Bologna  as  ambassador  to  Pope  Alexander  VII.  respect- 
ing certain  differences  which  had  arisen  between  the 
cities  of  Bologna  and  Ferrara,  about  the  inundation  of 
the  Po  ;  and  such  was  the  skill  and  judgment  wliich  he 
displayed  on  this  occasion,  that  he  was  chosen  superin- 
tcndant  of  the  waters  of  the  state  of  Bologna.  Marius 
Chigi,  the  Pope's  brother,  afterwards  appointed  him  in 
1663,  inspector  general  of  the  fortifications  of  the  castle 
of  Urbiiio,  and  he  was  also  chosen  engineer  for  all  the 
rivers  in  the  ecclesiastical  state.  Cassini  was  employed 
in  settling  with  M.  Viviani  the  difference  which  arose 
between  Pope  Alexander  VII.  and  the  Grand  Duke  of 
Tuscany,  respecting  the  waters  of  the  Chiana;  and  such 
was  the  personal  regard  which  this  pontiff  entertained 
for  him,  that  he  fretpiently  sent  for  Cassini  to  con- 
verse with  him  upon  the  sciences,  and  urged  him,  in 
vahi,  by  the  promises  of  preferment,- to  enter  into  the 
church. 

During  these  occupations,  which  were  rather  foreign 
to  the  habits  of  a  practical  astronomer,  Cassini  found  lei- 
sure to  prosecute  his  favourite  study.  He  observed  al- 
most all  the  celestial  phenomena  which  occurred,  he 
discovered  the  rotation  of  Mars  upon  his  axis,  and  he 
formed  tables  of  the  motion  of  Jupiter's  satellites.  His 
various  obsi'rvations  made  in  his  native  country  were  pub- 
lished in  the  following  works: 
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\.  S/tecimen  Obscrvaiiotium  Bononienaium.  jEyuinoctii 
"vemiy  anni   1656.     Uonun.    1656,  lol. 

2.  yariejigiire  intaiftiatc  in  rutnc,  c/tc  rejtreaentano  la 
fiersftelliva  Ui  J-'iatutii  un  Ic  firofiurzionc  dctU-  loro  diatunzc 
al  Hole  cl  alia  terra,  licrtodichc  rcvolutioni,  direzzi'iui  t: 
retrugradationi.     Uonuii.    1659,  fol. 

3.  JiftiatoliE  .latroiiomicx  cum  labulia  ad  Murchion  Mai- 
■vaaiam  inserla:  in  rjuadcm  Malvaaie  e/i/icmeridibua.  Mun- 
tjnae,  1662.     lol. 

4.  Jijiiatola  de  obacrvationibua  in  D.  Pctronii  temfilo  ^ 
liabitis.     Boiiun,    1663.    fol. 

5.  Oaacrvalione  de  ecliaae  Holarc  falta  in  Ferrara  anno 
1664,  con  una  Jig  lira  intagliala  in  rame,  die  refireacnta 
lino  uuovo  melhodo  di  Irovar  le  a/i/iarenze  varie  cite  fa 
net  medeaimo  Ccmjio  iii  tul/a  la  terra.  Fcrrava,  1661. 
fol. 

6.  Tlieoria  motua  Comet e  anni  1664.     Romac,  1663. 

7.  Lcllcrc aatronomiche  al  Signor  Abbate  Ottavio  Fal- 
conieri  aojira  il  confronto  di  alcune  oaaervazioni  dellc  co- 
metc  dell' anno  1665.     Uoms,  1665.  fol. 

8.  Lettcrc  aatronomiche  ao/ira  i'ombrc  de  /lianeti  Me- 
diceiin  Giove.      1665.  Rom.  fol. 

9.  Qualro  Icttere  al  Signor  Abb.  Falconieri,  sofira  la 
varieta  del  macchie  oaaervate  in  Giove,  c  loro  diitrne  re- 
voluzioni  con  le  Tavole.     Rom.  1665.  fol. 

10.  P.  Gottigniez  et  Joiinn.  liom.  C'assini  E/iiatol£ 
du(C  aatrunoinica,  de  dijficultatibua  circa  ecli/iaes  in  Jove 
a  Alcdiceia  /ilanetia  effectaa,  aliaque  ?ioviterini/iao  dclecta. 
lionon.  1665.  fol. 

11.  *Diaaertationes  Astronomic£  Afiologetice.  Bonon. 
.1665.  fol. 

1 2.  Ejiistola  ad  Geminianum  Montanari  de  refractionum 
celeatium  methodo.     Bonon.  1665.  fol. 

13.  Mania  circa  axeni  firo/irium  revolubilis  obacrva- 
tionea  Bunonia  habilis.     Bonon.  1666. 

14.  De  Holaribiia  Hy/iotheaibua  et  Refractionibua,  Efiia- 
tole  trca.     Bonon.    1666,  foi. 

15.  Diacc/uatio  afiologetica  de  Maculia  Jovis  et  Martia 
ann.  166G,  1667,  et  de  conversione  ^eneria  circa  axern 
suam. 

16.  Jiji/iemcridca  Bononienaea  mediccorum  aiderum. 
Bonon.  1668. 

17.  SJtina  Ctlcate,  metcora  oaaervata  neW  anno  1688 
in  Bologna.     Bonon.    1668.  fol. 

18.  JV'ova  ratio  imietiiendi  melrice  et  directe  a/iogca, 
excentricitatea,  et  anomaliaa  motua  filanetarum.  Bonon. 
1669. 

Cassini's  tables  of  Jupiter's  satellites  having  acciden- 
tally fallen  into  tlic  hands  of  the  celebrated  French  as- 
tronomer M.  Picard,  he  conceived  a  high  opinion  of  the 
abilities  of  their  author ;  and  such  was  tlic  fame  which 
tluit  work  ac(|uired,  that  Louis  XIV.  was  anxious  to 
number  him  amonii;  the  members  of  the  French  academy. 
Cassini,  however,  declined  the  invitation,  whicii  was 
transmitted  to  liini,  unless  the  consent  of  his  superiors 
W'as  obtained;  and  Pope  Clement  IX.  and  the  senate  of 
Bologna  having  yielded  to  the  solicitations  of  the  French 
khig,  Cassini  was  granted  leave  of  absence  for  six  years. 
In  the  beginning  of  the  year  1669  he  came  to  Paris,  and 
in  tbe  same  year  he  was  appointed  asti'onomcr  royal,  and 
was  admitted  a  pensioner  of  tbe  academy.  When  his 
time  of  absence  was  about  to  expire,  the  Pope  and  the 
senate  of  Bologna  insisted  upon  his  return,  on  pain  of 
forfeiting  all  his  emoluments  and   revenues,  which  he 


had  hitherto  been  perniitted  to  enjoy.  The  milliliter 
Colbert  ind\i(  ed  him  to  remain,  and  in  the  year  1673  hi: 
was  naturalized  and  entered  into  the  married  stale. 

The  comiilction  of  the  royal  observatory  in  1670,  en- 
abled Cassini  to  devote  himself,  without  interruption,  to 
practical  astronomy.  In  September  1671,  he  began  his 
laborious  career,  and  during  the  period  of  41  years  he 
made  more  observations  than  was  perhaps  ever  done  by 
any  individual  astronrjmer.  These  observations  arc  re- 
corded in  no  fewer  than  165  memoirs,  with  wliich  he  en- 
riched the  Memoirs  of  the  Academy  of  Sciences,  and 
they  contributed  greatly  to  extend  the  science  of  astro- 
nomy. Cassini  made  a  set  of  regular  observations  on 
the  equinoxes  and  solstices,  and  on  the  oppositions 
and  conjunctions  of  tlie  planets.  On  the  5tli  of  Octo- 
ber 1671,  he  discovered  the  _/f/V/(  satellite  of  Saturn; 
on  tbe  2jd  December  1672  he  discovered  the  third; 
and  in  the  month  of  March  1684,  he  discovered  the 
first  and  second  satellites  of  the  same  planet.  He  had 
the  merit  also  of  discovering  the  rotation  of  the  fifth 
satellite,  the  belts  of  Saturn  and  Jupiter,  the  spheroidal 
figure  of  Jupiter,  the  zodiacal  light,  and  he  was  the 
first  who  gave  a  satisfactoiy  theoiy  of  the  moon's  libra- 
tion. 

In  the  year  169S,  Cassini  undertook  a  journey  to  Bo- 
logna in  company  with  his  sr.n,  for  the  purpose  of  ex- 
amining the  meridian  line  m  tlic  church  ol  St  Petronius, 
which  he  had  drawn  in  1655,  and  he  found  that  it  had  not 
sustained  any  variation  in  the  course  of  40  years.  In 
1700,  he  continued,  to  the  very  south  of  France,  the 
meridian  line  wliich  Picard  had  begun,  and  he  published 
an  account  of  the  undertaking  in  tlie  Memoirs  of  the  Aca- 
demy for  1701,  under  the  title  of  De  la  Mrridirnne  de 
t'Obacrvatoire  Roxjale,liroloi\gii-  juaqu'  aiix  Fijrinica.  In 
tiie  latter  pait  of  liis  life  Cassini  lost  his  sight,  and  he 
died  witiiout  any  disease  on  the  14th  of  September  1712, 
at  the  advanced  ajj;e  of  87.  He  had  lost  his  eldest  son 
at  the  battle  of  La  Hogue  ;  and  he  was  succeeded  in  the 
observatory  and  in  tlie  Academy  by  his  youngest  son,  the 
subject  of  the  following  article. 

Besides  the  works  which  Cassini  printed  in  Italy,  and 
the  165  memoirs  or.  astronomical  subjects,  he  published 
the  following  II  memoirs  on  treneral  subjects:  1.  Ob- 
aervationa  aur  la  Manirrr  tie  faire  de  fiuita,  et  dea  jets 
d'F.aii  a  Modene,  M-iii.  Acad.  1666,  torn.  i.  2.  Sur 
la  Balance  .diitlimeli<iuc.  Id.  p.  142.  3i  Sur  un  JVoa- 
■vrlh  rrogrraaion  dea  JVombrta.  Id.  p.  201.  4.  Sur  un 
Eau  renfcrm^e  dana  un  Bouteillc,  et  qui  fumoit  continu- 
ellement  dea  u'on  in  otoit  le  Bouchon.  Id.  p.  242.  5. 
Sur  la  qiiantite  d'Eau  ncceaaaire  fiour  faire  d'aller  un 
moulin.  Id.  p.  286.  6.  Sur  un  Metcore  en  forme  dr  Globe 
de  feu  de  la  grandeur  dr  la  Lune.  vu  en  1687.  Id.  tom., 
ii.  p.  19.  7.  Sur  la  Figure  de  la  .Veige.  Id.  p.  87.  8. 
Surl'Em/itiondu  Veauve  en  1694.  Id.  p.  127.  9.  Dr  la 
Figure  de  la  JVcige.  Tom.  x.  p.  25.  10.  Sur  de  Parhe- 
liea  vuea  en  Janvier  1693.  Id.  tom.  ii.  p.  103.  11.  Sur 
un  Balance  Arithmclique.  Macliin.  Approuv.  Tom.  i.  p. 
143.  Cassini  also  made  many  observations  on  insects, 
addressed  to  M.  Montalbaiii,  who  published  them  in  the 
works  of  Aldrovandus.  He  likewise  made  a  number  of 
experiments  on  the  transfusion  of  blood. 

Cassini  published  also  the  following  separate  works. 
Xouvellea  Obaervationa  dea  tachea  du  SoleU,  avec  quel- 
quea  autrea  Obaervationa  aur  la  Salurne.     Paris,   1671, 


•  This  work  conlaiiis,  among  other  things,  a  disserUition  on  the  spots  of  Mars  and  Jufi'.er,  and  a  reply  to  two  brother?  k;f  Ui«  oair.e 
of  Serrjs,  who  maiiilaincd  that  FonLina  li.id  discovered  t!ie  rotaliyo  of  Mars. 
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4to.  Observations  el  Rcjlexions  sur  la  Comete  de  1672. 
JDecouvertes  de  deux  nouvelles  Planeles  aiitour  de  Sa- 
tiirne.  Paris,  1673,  fol.  Observations  et  Reflexions 
sur  ta  Comete  de  1680  et  1681.  Paris,  1681,  4to.  .You- 
velles  decouvertes  dans  le  Globe  de  Jufiiter.  Paris,  1790, 
4to. 

The  following  works  were  left  unfinished,  or  iii  MS. 
A^uricii  Siderei  Inter/ires.  Magma  fieriodus  lunisolaris 
et  Paschalis  duobus  libris  comprchensa,  rjuoriun  firimus 
7nagn<s  fieriodi  fiindamenta  ejusque  uswn  exponit,  alter 
nsum  ejus  crvilem  et  ecclesiasticum.  Une  Cosmogra/i/iie 
ou  une  description  du  Monde ;  en  vers  Italien.  Tables 
des  Mouvemens  dii  Soleil  et  de  la  Lune.     (o) 

CASSINI,  James,  a  celebrated  astronomer,  was  the 
youngest  son  of  John  Dominique  Cassini,  and  was  born 
at  Paris  on  the  ISth  of  February  1677.  After  having 
finished  his  studies  in  his  father's  house,  under  the  care 
of  M.  Chazelleof  the  Academy  of  Sciences,  he  was  sent 
to  study  philosophy  at  the  Mazarin  college  under  the 
celebrated  Varignon,  who  was  then  professor  of  mathe- 
matics ;  and  so  great  was  his  progress,  that,  at  the  age 
of  15,  he  supported  a  mathematical  thesis,  which  he 
dedicated  to  the  Duke  of  Burgundy.  In  the  year  1694, 
at  the  age  of  1 7,  he  was  admitted  into  the  Academy  of 
Sciences;  and,  in  the  year  1695,  he  accompanied  liis 
father  to  Italy,  assisted  him  in  verifying  the  meridian  line 
at  the  church  of  St  Petroaius,  measured  the  length  of 
the  Roman  and  Greek  foot,  and  determined  the  latitude 
of  several  of  the  cities  through  which  he  passed.  Upon 
his  return  from  Italy  he  went  to  Holland,  where  he  de- 
termined the  latitude  of  several  places,  and  discovered 
some  errors  which  Sneliius  had  committed  in  his  mea- 
surement of  the  earth.  Towards  the  end  of  the  year 
1696,  he  undertook  a  journey  to  England,  where  he  be- 
came acquainted  with  Newton,  Halley,  Flamstead,  Gre- 
gory and  Wallis,  and  after  remaining  some  time,  he  re- 
turned to  France  with  an  additional  ardour  for  his  favour- 
ite science,  and  adorned  with  the  title  of  Fellow  of  the 
Royal  Society. 

In  the  year  1712,  James  Cassini  succeeded  his  father 
as  Astronomer  at  the  Royal  Observatory  of  Paris;  and 
every  volume  of  the  Memoirs  of  tlie  French  Academy 
contains  numerous  proofs,  both  of  his  assiduity  as  an 
observer,  and  as  a  physical  astronomer.  In  the  year 
1705,  he  presented  his  paper  on  the  method  of  deter- 
mining the  longitude  of  places,  by  the  oolipscs  of  the 
fixed  stars  and  planets  by  the  moon.  His  researches  on 
the  magnitude  of  the  fixed  stars,  and  their  distance  from 
the  earth,  appeared  in  1717;  and,  in  the  same  year,  he 
published  his  Theory  of  the  Motion  of  tlie  Satellites  of 
Saturn.  In  1720,  he  pul)lished  his  work,  entitled,  De  la 
Grandeur  et  de  la  Figure  de  la  Ttrre.  In  his  paper  on 
the  revolution  of  Venus  round  her  axis,  which  was  print- 
ed in  the  Memoirs  of  the  Academy  for  17o2,  he  con- 
firmed the  results  of  his  father's  observations,  by  point- 
ing out  the  mistakes  committed  by  Bianchini ;  and  this 
detennination  has  been  completely  established  by  the 
very  recent  obsei  valions  of  M.  Schroeter.  His  attention 
was  next  turned  to  the  curious  subject  of  the  accelera- 
tion of  the  n)can  motion  of  Jupiter,  and  the  retardation  of 
that  of  Saturn;  and  he  shewed  that  the  mean  motion  of 
Jupiter  should  be  accelerated  half  a  second  every  year, 
while  that  of  Saturn  was  retarded  two  minutes  in  the 
same  time;  and  that  these  quantities  siiould  increase  for 
3000  years,  and  afterwards  diminish. 

In  the  year  174<),  Cassini  pulilished  Kk  Etemcns  d' 
Aatrnnomie,  accompanied  with  Astronomical  tables  of  tlie 


sun,  moon,  planets,  stars,  and  satellites.  The  Elements 
of  Astronomy  were  composed  at  tha  reqviest  of  tlie  Duke 
of  Burgundy,  who  was  solicitous  to  have  in  his  o\ra 
language  an  elementary  treatise  on  that  science.  The 
astronomical  tables,  which  were  long  reckoned  the  most 
accurate,  weve  afterwards  reprinted  by  his  son,  but 
with  many  errors,  from  which  the  original  edition  was 
free. 

Although  the  attention  of  Cassini  was  chiefly  direct- 
ed to  the  study  and  practice  of  astronomy,  yet  the  other 
branches  of  physical  knowledge  occasionally  attracted 
his  notice.  Besides  172  memoirs  on  astronomical  sub- 
jects, which  were  printed  by  the  Academy  of  Sciences, 
he  published  eight  upon  the  following  subjects  : 

1.  Experiences  sur  le  recul  des  armes  a  feu.  Mem. 
Acad.  1703,     Hist.  98. 

2.  Reflexions  sur  les  regies  de  la  condensation  de  1' 
air.     Id.  1705,  p.  61.  and  p.  272. 

3.  Observations  sur  la  lumiere  des  corps  frottees.  Id. 
1707.     Hist.  3. 

4.  Experiences  sur  les  armes  a  feu  differemment 
chargees.     Id.  1707.     Hist.  3. 

5.  De  la  necessite  de  bien  centrer  le  verre  objectif 
d'une  lunette.     Id.  1710,  p.  223. 

6.  Experiences  de  I'effet  du  vent  d  I'egard  du  ther- 
mometre.     Id.  1710,  p.  Sii. 

7.  Reflexions  sur  les  observations  du  barometre  qui 
ont  et6  faite  sur  les  montagncs  du  Puy-de-Dome,  du 
Mont-d'Or,  et  du  Canigou.     /c/.  1740.     Hist.  79. 

8.  Methode  de  se  servir  des  Miroirs  concaves,  de  me- 
tal ou  de  verre  pour  tenir  les  metaux  en  fusion,  &c.  Id. 
1747,  p.  25. 

Our  author  was  employed,  along  with  Maraldi  and  Dc 
la  Hire  the  Yoimger,  in  completmg  the  measurement  of 
a  degree  of  the  meridian,  which  had  been  begun  by  Pi- 
card,  and  continued  by  Dominique  Cassini;  and  he  finish- 
ed this  work  in  the  year  1718.  The  latitudes  observed 
in  several  points,  in  an  extent  of  more  than  six  degrees, 
shewed  an  inequality  in  these  degrees ;  and  M.  Cassini 
maintained,  that  the  degrees  of  the  same  meridian  dimi- 
nished towards  the  poles,  and  consequently  that  the  earth 
was  a  prolate  spheroid.  This  result,  so  contrary  to  th6 
Newtonian  theory  of  gravity,  induced  the  French  govern- 
ment to  measure  a  degree  at  the  ccpiator  and  near  the 
poles,  the  result  of  which  overturned  the  opinion  of  our 
author. 

In  the  year  1704,  Cassini  had  been  appointed  master 
of  accoinits,  and  he  discharged  the  duties  of  this  office 
with  such  activity  and  zeal,  that,  in  171 6,  he  was  one  of 
the  small  number  of  magistrates  who  were  chosen  to 
compose  the  Cliambcr  of  Justice. 

While  our  author  was  on  the  road  to  his  country  house 
at  Thury,  he  was  unfortunately  overturned,  and,  having 
become  instantly  paralytic,  he  died  of  his  wound  on  the 
15lh  April  175C. 

Cassini  was  large  and  well  made,  and  had  a  very  inte- 
resting physiognomy.  Distingtiislud  l)y  piety  and  bene- 
ficence, he  was  one  of  those  persons  who  obtain  that  uni- 
versal esteem  to  wl\ich  they  were  justly  entitled.  In  1710, 
Cassini  married  Madcmoisclk- Ducliarmoi,  the  daughter 
of  the  Countess  of  Sissonnc,  by  whom  he  had  six  chil- 
dren, one  of  whom  died  when  young.  His  two  daughters 
were  well  niarried,  and  his  tlircc  sons  rose  to  eminence 
in  thiir  respective  professions,     (o) 

CASSINI  ni-.  TiiuRY,  CyEs.vu  Fuancois,  was  the 
second  son  of  James  Cassini,  and  was  born  at  Paris 
oil  the  17th  June  1719.     He  received  his  earliest  in- 


CAS 


CAS 


489 


struclions  u\  aslronomy  and  gcomtlry  from  M.  M.  Ma- 
raldi  and  Camus  ;  and  wlicn  he  was  scarcely  ten  years 
of  ajjc,  he  calcvilulcd  the  pliases  of  the  total  eclipse  of 
the  sun,  which  liapptncd  in  the  year  1727.  At  the 
age  of  cijj;lucen,  he  accompanied  his  fatlier  in  his  two 
jonrnies,  for  the  purpose  of  drawing  a  |)ei|)enflicular 
to  ll\e  meridian  of  the  observatory  from  Strashvnj^  to 
IJrcst;  and,  in  the  year  1735,  he  was  received  into  the 
academy  as  adjunct  supernumerary  at  the  early  ajje  of 
twenty-one. 

A  general  cliart  of  France  having  l)ecn  about  this  time 
meditated,  it  became  necessary  to  traverse  the  kingdom 
with  several  lines  parallel  to  the  meridian,  and  to  the 
perpendicular  to  the  observatory.  Cassini  was  charged 
with  this  undertaking  ;  and,  as  the  measurements  taken 
by  his  father  and  grandfather  were  not  exempt  from  er- 
rors, he  undertook  to  draw  anew  the  meridian  of  Paris, 
by  means  of  a  new  series  of  triangles,  smaller  in  nvnnber, 
and  more  advantageously  arranged,  than  those  which  had 
been  formerly  used. 

A  full  account  of  this  survey  was  published  by  Cassini 
in  the  Memoirs  of  the  Academy  for  174-4,  under  the  title 
of  Meridienne  dc  Cobscrvatoire  dc  Paris  vcrifiec  dans 
touCc  Vetendue  du  royaume,  /lar  de  nouvelles  observa- 
tions, iJfc.  avcc  des  obsei~vations  d'Histoire  7iatureUe  faitea 
dans  Ics  firovinces  traversers  fiar  la  Meridienne.  The 
series  of  triangles  used  on  this  occasion,  passed  along 
the  sea  coast  to  Bayonnc,  traversed  tlic  frontiers  of  Spain 
to  the  Mediterranean,  stretched  as  far  as  Antibcs,  and 
round  by  the  eastern  frontier  of  France  to  Dunkirk. 
This  map  of  triangles  was  terminated  by  two  columns, 
on  which  were  marked  the  longitude,  latitude,  and  dis- 
tance from  Paris,  of  all  the  towns  comprehended  in  the 
chain  of  triangles. 

When  the  war  broke  out  in  Flanders  in  1741,  Cassini 
accompanied  the  king  to  that  country,  and  took  advan- 
tage of  this  opportunity  of  verifying  the  measure  of  a 
degree  by  Snellius.  From  the  materials  which  he  had 
collected,  he  prepared  a  particular  chart  of  that  part  of 
F'landers  which  had  been  occupied  by  the  French  armies, 
and  the  king  was  so  much  pleased  with  its  accuracy, 
that  he  expressed  his  desire  to  have  a  chart  of  France  pre- 
pared in  the  same  manner.  M.  Dc  Machaud,  who  was 
then  comptroller  general,  furnished  the  money  which 
was  necessary  for  this  undertaking;  but  these  advances 
were  discontinued  by  his  successor  M.  dc  SechcUes,  and 
the  King,  out  of  regard  to  Cassini,  announced  to  him 
personally  this  disagreeable  intelligence.  "  Sire,"  replied 
Cassini,  "  if  you  will  only  deign  to  say  that  you  view  with 
concern  the  suspension  of  this  undertaking,  and  that  you 
wish  for  its  contii.uance,  I  shall  take  charge  of  the  rest." 
The  king  readily  consented  to  this  request,  and  Cassini 
immediately  formed  the  plan  of  a  company  who  should 
make  the  necessary  advances,  and  repay  themselvee  by 
the  sale  of  the  charts.  This  company  was  formed,  and 
Cassini  had  the  satisfaction  of  seeing  his  great  under- 
taking accomplished.  He  published  different  works  re- 
lative to  these  charts,  and  each  sheet,  the  number  of 
which  was  183,  was  accompanied  with  an  alphabetical 
table,  containing  the  distance  from  the  meridian,  and  from 
the  perpendicular,  of  all  the  different  places. 

These  charts  of  France  inspired  the  sovereigns  of 
other  countries  with  a  desire  of  having  their  own  king- 
doms surveyed,  and,  in  1760,  the  emperor  invited  M. 
Cassini  to  Vienna,  for  the  purpose  of  continuing  to  that 
city  the  perpendicular  to  the  meridian  of  Paris.  On  the 
Vol.  V.     Pau  r  II. 


Gth  of  June,  1761,  he  observed  at  \'ienna  the  transit  of 
Venus,  an  account  of  which  ho  published  in  his  Votjage 
en  ylUemai;ne,  a  work  which  contains  many  notices  re- 
specting the.  geography  of  the  country,  and  the  charts  ol 
Frich  and  .\Iuller.  ile  published  anew  map  of  that 
country,  which  represeiited  a  series  of  triangles  from 
Strasburg  to  Tyrnau  in  Hungary. 

In  pursuance  of  his  great  plan,  Cassini  proposed  to 
the  Uiitish  goverimient  to  connect  the  general  chart 
of  I'rance  witli  that  of  the  British  Isles.  This  pro- 
posal was  favourably  received,  and  the  trigonometrical 
survey  of  this  country,  of  which  we  shall  give  a  full  ac- 
count in  another  part  of  our  work,  has  been  carried 
on  with  the  greatest  ability  by  General  Hoy  and  General 
Mudge. 

The  attention  of  M.  Cassini  was  not  diverted  from  his 
astronomical  studies,  by  the  various  geographical  la- 
bours in  which  he  was  engaged.  He  publislied,  in  1756, 
additions  to  the  astronomical  tables  of  his  father.  The 
comparison  of  a  great  number  of  observations  of  the 
moon  with  the  tables,  induced  him  to  apply  another  equa- 
tion, whose  period  was  19  years.  In  1770  he  published 
three  almanacks,  which  were  accompanied  by  an  univer- 
sal instrument  invented  by  the  Prince  de  Conti.  The  pa- 
pers which  he  printed  in  the  Memoirs  of  the  Academy, 
between  the  years  1735  and  1770,  amount  to  70,  and  are 
all  upon  astronomical  subjects. 

Though  Cassini  had  naturally  a  strong  constitution, 
which  enabled  him  to  undergo  the  greatest  fatigue  in 
the  course  of  his  geographical  labours;  yet,  in  the  latter 
part  of  his  life,  he  was  siczed  with  a  habitual  retention 
of  urine,  which  rendered  the  last  12  years  of  his  life  par- 
ticularly painful  and  distressing.  In  the  month  of  Au- 
gust 1784,  he  was  attacked  with  the  small  pox,  of  wluch 
lie  died,  on  the  4th  September,  in  the  71st  year  of  his 
age.  He  left  behind  him  a  daughter,  and  a  son,  the  Count 
de  Cassini,  wlio  succeeded  him  in  the  observatory,  and, 
till  about  the  end  of  the  French  revolution,  continued  to 
prosecute  the  study  of  his  ancestors.  The  pleasures  of 
a  country  life,  however,  have  drawn  him  from  these 
pursuits;  and  his  son,  who  forms  the  fifth  generation  of 
the  Cassinis,  has  exhibited  no  attachment  to  a  science 
with  which  the  name  of  his  family  will  be  for  ever  asso- 
ciated,    (o) 

CASSIOPEIA.  See  Astronomy,  p.  699. 
CASSIUS,  Caius,  was  a  celebrated  Roman,  who  sus- 
tained a  most  important  part  in  opposing  the  revolutions 
which  had  been  planned  by  Julius  Caesar  at  a  very  early 
age.  He  was  descended  from  ancestors  who  had  made 
a  considerable  figure  in  the  state  ;  and  as  Uie  tone  of  tem- 
per of  some,  if  not  of  the  same  family,  at  least  of  the 
same  name,  bore  a  great  resemblance  to  the  ardour  and 
impetuosity  for  whichhe  himself  was  sodistmguished  du- 
ring the  whole  course  of  his  enterprising  and  eventful 
life,  it  has  been  affirmed,  that  one  of  them,  Sp.  Cassius, 
after  a  triumph  and  three  consulships,  was  put  to  death 
by  his  own  father,  in  consequence  of  attempting  to  en- 
croach upon  the  liberties  of  his  country.  Of  the  truth 
of  this  circumstance,  however,  as  well  as  tliat  of  many 
others  in  the  earlier  part  of  the  Roman  history,  it  is  rea- 
sonable to  doubt.  Young  Cassius  is  represented  to  have 
discovered  at  school  a  very  high  spirit  of  independence, 
and  to  have  given  intimations  of  tliat  imperious  and  un- 
governable disposition,  which  never  forsook  him,  even 
in  those  transactions  which  involved  the  fate  of  Rome 
itself.     Faustus,  the  son  of  the  dictator  Sylla.  had  boast- 
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ed  of  the  greatness  of  his  father :  Casslus,  whose  family 
was  equally  hostile  to  Sylla  with  the  other  families  in 
Rome,  chastised  his  companion  with  as  much  freedom 
as  if  he  had  been  the  son  of  the  meanest  Roman  citizen  ; 
and,  in  after  life,  he  declared  to  Pompey,  who  had  al- 
luded to  the  story,  that  if  Faustus  were  to  refer  to  the 
same  circumstance,  he  would  repeat  the  blow.  At  the 
usual  age  he  was  created  quaestor,  which  was  the  first 
step  of  preferment  in  the  state,  and  gave  admission  into 
the  senate.  Intliis  capacity  he  served  under  Crassus  in 
the  Parthian  war ;  and,  upon  many  occasions,  discovered 
not  only  his  bravery,  his  great  care  that  provisions  and 
pay  should  be  regularly  distributed  to  the  army,  the 
more  peculiar  duty  of  his  office,  but  he  was  also  of  the 
most  essential  service  to  the  general  himself,  by  the  ad- 
vice which  he  from  time  to  time  gave  him  ;  and  it  seems 
to  be  the  opinion  of  ancient  authors,  that,  had  Crassus 
been  more  attentive  to  his  counsel,  he  might  have  op- 
posed more  successfully  that  formidable  enemy,  and 
might  have  saved  himself  and  his  army  from  that  dis- 
grace with  which  they  were  overwhelmed.  Upon  the 
death  of  Crassus,  B.  C.  53.  Cassius  succeeded  to  the 
command  of  that  shattered  fragment  of  the  army  which 
remained  after  so  complete  a  defeat.  At  the  head  of 
this  body  of  troops  he  retreated  through  Syria,  and  though 
pursued  by  the  Parthians,  the  most  formidable  enemy 
the  Romans  ever  engaged,  he  succeeded  in  fortifying 
himself  in  Antioch.  In  this  city  he  was  besieged,  but 
the  enemy  were  unable  to  dispossess  him,  and'  he  even 
obtained  a  considerable  victory  over  them.  In  the  civil 
contests  that  took  place  between  Csesar  and  Pompey, 
and  which  terminated  in  the  complete  subversion  of  the 
republic,  Cassius  warmly  espoused  the  cause  of  the  lat- 
ter. He  had  the  command  of  Pompey's  navy ;  but,  ac- 
cording to  Caesar,  (lib.  iii.  de  Bell.  Civ.)  this  was  only 
nominal,  for  the  real  command  was  entrusted  to  Bibu- 
lus.  The  issue  of  the  battle  of  Pharsalia,  B.  C.  48.  is 
well  known.  The  hopes  of  the  Pompeian  faction  were 
completely  extinguished,  and  the  path  to  absolute  power 
laid  open  to  Caesar.  Cassius,  however,  still  entertained 
hopes  of  successfully  opposing  the  usurper,  and  for  this 
purpose  directed  his  course  with  70  ships  to  the  coast 
of  Asia  ;  but  Cxsar  had  anticipated  his  design,  and  Cas- 
sius was  thus  frustrated  in  the  plan  he  had  formed.  He 
therefore  declared  in  favour  of  his  o])ponent,  as  he  pro- 
bably was  persuaded  that  opposition  was  vain.  Of 
his  sincerity,  strong  suspicions  may  be  justly  entertain- 
ed ;  for  when  Caesar,  by  being  created  perpetual  dictator, 
actually  enjoyed  the  most  arbitrary  power  that  can  be 
conceived,  he,  together  with  his  relation  Brutus,  formed 
the  scheme  of  assassinating  the  tyrant  who  had  annihi- 
lated the  liberties  of  his  country.  They  succeeded  in  the 
attempt,  and  fled  from  Rome.  Cassius  joined  Brutus 
at  Athens,  and  having  found  means  to  collect  a  conside- 
rable body  of  troops,  he  made  himself  master  of  the  Sy- 
rian province  which  had  been  assigned  to  him  by  Caesar. 
Uolabella  had  been  exceedingly  desirous  to  make  him- 
self master  of  Syria,  but  was  under  the  necessity  of  re- 
treating to  Laodicea.  Thither  Cassius  followed  him, 
and  having  taken  the  city,  was  guilty  of  the  most  barba- 
rous excesses.  The  history  of  Cassius  at  this  period  is 
intimately  connected  with  that  of  Rome,  we  must  there- 
fore refer  our  readers  to  that  article  in  our  work,  in  which 
his  different  expeditions  shall  be  detailed  at  length  In 
the  mean  time  it  may  be  necessary  to  n  iirark,  that  he 
.subdued  the  Rhodians,  and  tluit  in  the  city  of  Rliodes  he 
committed  the  greatest  fitrocities.     lie  put  50  of  the 


principal  inhabitants  to  death,  robbed  the  city  of  8000 
talents,  demanded  500  more,  and  was  guilty  of  the  most 
rigid  exactions  throughout  the  whole  of  those  provinces 
through  which  he  passed.  At  Philippi,  the  united  forces 
of  Brutus  and  Cassius  unsuccessfully  engaged  those  of 
the  triumvirs.  Of  the  mode  of  his  death  nothing  cer- 
tain is  known.  He  was  found  dead  in  his  tent  B.  C. 
42.  He  was  a  bold,  resolute,  turbulent  man  ;  and  the 
unhappy  times  in  which  he  lived,  strengthened  his  natu- 
ral passions.  SeeBnuTus;  /"/z^/crcA ;  and  Middleton's 
Cicero,  Is'c. 

CASSO,  Casos,  or  Casus,  the  name  of  one  of  the  Cy- 
clades  islands  in  the  Mediterranean.  It  is  about  three 
leagues  in  circumference,  and  is  surrounded  with  seve- 
ral islands  of  a  smaller  size.  The  part  of  the  island 
which  is  cultivated  is  divided  into  portions,  and  shared 
among  the  inhabitants,  who,  by  great  toil  and  industry, 
have  rendered  it  surprisingly  fertile.  Though  the  ground 
is  stony,  yet  barley  and  wheat  are  raised,  and  a  very  good 
wine  is  obtained  from  the  vines.  The  land  is  sown  at  the 
beginning  of  the  rainy  season,  which  continues  from  Oc- 
tober to  February,  and  the  crops  are  cut  down  in  Mai  ch. 
Excepting  between  October  and  February  no  rain  falls, 
the  air  is  remarkably  pure,  and  the  tcmpfcrature  is  ren- 
dered delightful  by  the  breezes  from  the  sea.  When 
their  services  are  not  required  for  the  purposes  of  agri- 
culture, the  men  are  engaged  in  trade  with  the  different 
islands  in  the  Archipelago,  from  which  they  supply  the 
deficiency  in  the  produce  of  their  own  island.  The  wo- 
men of  the  island,  who  wear  a  jacket,  a  sasl>  and  a  long 
cotton  robe,  are  principally  employed  in  spinning  cotton, 
or  embroidering,  and  in  making  the  fine  linens  which  form 
their  dress.  Poultry,  eggs,  rice,  and  wine,  are  the  prin- 
cipal articles  of  their  food.  The  men  dine  together  seat- 
ed upon  a  carpet,  and  the  women  have  a  separate  apart- 
ment to  themselves.  The  principal  amusements  are 
dancing  and  music.  "  Tiie  population  of  this  island," 
says  Sonnini,  "  entirely  composed  of  Greeks,  is  not  con- 
siderable. The  island  is  little  frequented  by  shipping, 
its  roads  being  difficult  of  entrance,  and  its  shore  dan- 
gerous of  access.  The  inhabitants  are  but  the  more 
happy  and  free.  The  Turks  seldom  venture  to  go  thi- 
ther, to  exercise  the  despotism  with  which  they  over- 
wiielni  the  countries  subject  to  their  empire ;  and  in- 
deed those  Greeks  of  Casso,  more  independent  and  more 
secure  in  their  property,  are  more  laborious  than  else- 
where." See  Savary's  Travels,  and  Sonnini's  Travels  in 
Greece  and  Turkey,  chap  x.  p.  134.     (a-) 

CASSUPA,  a  genus  of  plants  of  the  class  Hexandria, 
and  order  Monogynia.  See  Botany,  p.  190  ;  and  Hum- 
boldt and  Boiipland's  Plants  JEijuinoctiales,  fol.  p.  43. 

CASSVTA,  a  genus  of  plaiits  of  the  class  Ennean- 
dria,  and  order  Monogynia.     See  Boyanv,  p.  201. 

CASTANEA,  a  genus  of  plants  of  the  class  Monoe- 
cia,  and  order  Polyandria.     See  Botany,  p.  320. 

CASTILE,  (Old)  a  province  of  Spain,  lies  on  the 
western  side  of  the  river  Ebro,  which,  with  tlie  moun- 
tain of  Doea,  separate  it  on  the  east  from  Arragon  and 
Njivarre.  On  the  north,  it  is  bounded  by  Asturias  and 
Biscay  ;  on  the  west,  by  the  kingdom  of  Leon  ;  and,  on 
the  south,  it  is  divided  from  New  Castile  by  the  moun- 
tains of  Guadarrama.  It  forms  an  irregular  triangle,  of 
which  the  western  side  measures  59  leagues,  tlie  north- 
cast  5 1 ,  and  the  south-east  53  ;  and  comprehends  an  area 
of  18,272  square  miles.  "Old  Castile,"  says  Laborde, 
"  presents  a  succession  of  plaihs,  oi  rather  one  expanse  of 
down,  surrounded  by  lofty  mountains,  and  occasionally 
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interscr.tcd  liy  otlicr  mountains  of  cf|ual  elevation,  and 
(livcrsilicil  l)y  hills,  eminences,  and  gentle  acclivities." 
Its  mountains  are  niciely  lainificalions  from  the  f;real 
Pyrenean  vidi^e,  which  runs  alon^^  the  norlhcrn  provinces 
of  Spain  as  far  as  the  Atlantic,  and  consist  cliielly  of  tlie 
mountains  of  Hurj^os,  called  also  the  mountains  of  San- 
tander,  the  Sierra  d'Occa,  the  Sierra  dc  (joj^oIIos,  and 
the  Sierra  l'i(|ueia.  These  mountains  contain  several 
varieties  of  marble;  and  one  in  partirulai-,  which  lies 
between  Aspietia  and  Vidana,  is  composed  entirely  of 
that  substance,  which  is  a  black  marble  veined  with 
white.  Copper  mines  arc  found  near  d'Escury  and  Old 
Colemar;  and  in  the  vicinity  of  the  latter  place,  is  a  bed 
of  jet,  and  several  muriatic  pyrites.  A  transparent  vein 
of  (piartz,  as  fine  as  rock  crystal,  and  forming  a  bed  of 
about  four  inches  in  breadth,  extends  nearly  half  a  league 
from  south  to  north  of  Mata;  anil,  about  two  leagues 
from  Guadarrama,  another  vein  of  f|uartz  mixed  with 
pyrites,  intersects  a  mountain  of  granite  fiom  one  side  to 
the  other.  The  quartz,  in  this  vein,  is  detached  froni 
the  rock  ;  and  grains  of  gold  are  easily  distinguishable. 
Momit  .\vandillo,  which  constitutes  a  part  of  the  moun- 
tains of  Burgos,  is  composed  entirely  of  calcareous  rock  ; 
and,  in  its  centre,  exhibits  impressions  of  the  large  horns 
of  tlie  cornua  ammonis,  and  that  s])ecies  of  shells  com- 
monly called  St  James.  On  the  top  of  the  mountain  is 
a  thick  saline  lake,  from  which  salt  is  procured  by  evapo- 
ration, in  the  proportion  of  seven  pounds  of  salt  to  one 
quintal  of  water. 

Old  (Castile  abounds  witli  mineral  waters.  Among  its 
cold  springs,  arc  the  celcbrateil  lakes  so  well  known  by 
ilie  name  of  Fuente  de  Boecio,  or  Lagos  de  San  Vicente, 
and  Lagos  de  Santa  Casilda^  and  of  its  tepid  springs,  the 
principal  are  those  of  Arnedillo,  whose  source  rises  at 
the  foot  of  the  mountain  EnciTicta,  about  a  mile  from  the 
town,  Barco  d' Avila,  Banos,  which  was  well  known  to  the 
Romans,  and  Alcaraz. 

This  province  is  watered  by  numerous  rivers,  among 
vhich  are  the  Xalon,  the  Monubles,  the  Queiles,  the 
Duero,  the  Carion,  the  Tormcs,  the  Cayar,  the  Ebro,  the 
Alhama,  the  Arcvadillo,  the  Araja,  the  Lagtcra,  the  Ire- 
qua,  the  Tiron,  the  I'izuerga,  the  Zidacos,  the  Arlanzon, 
the  Arlanza,  the  Hcnarcz,  the  Carnoca,  the  Valtaia,  the 
Abion,  the  Uzero,  the  Castillo,  the  Dueraton,  the  liurc- 
jo,  the  Nazerilla,  the  Ora,  the  Paz,  the  Tueva,  and  the 
Oja.  The  plains  and  valleys  arc  fertilized  through  which 
they  pass,  and  though  the  soil  is  frequently  rocky,  and 
scarcely  susceptible  of  culture,  yet  in  some  places  it  is 
highly  favom-able  for  the  purposes  of  agriculture,  par- 
ticularly in  the  district  lying  between  Rodrigo  and  Bur- 
gos. There  the  harvests  are  most  luxuriant,  and  every 
species  of  grain  is  produced  in  great  profusion,  and  of 
excellent  quality.  Cultivation,  however,  is  much  neglect- 
ed throughout  the  province.  The  ground  is  merely 
scratched  with  a  light  plough;  but  notwithstanding  this 
slight  preparation,  the  heat  of  the  climate,  and  the  dry- 
ness of  ti;e  atmosphere  in  this  country,  such  is  the  inhe- 
rent humidity  and  richness  of  the  soil,  that  the  crops  are 
seldom  known  to  fail  ;  and  so  plentiful  is  the  increase, 
that  a  thiid  part  of  the  harvest  is  considered  as  sufficient 
for  the  consumption  of  the  province.  It  is  to  this  profu- 
sion, indeed,  that  we  must,  in  a  great  measure,  attribute 
the  backwardness  of  the  natives  to  agricultural  improve- 
ments. The  overplus  of  their  crops,  owing  to  the  diffi- 
culties of  conveyance,  can  seldom  be  converted  into 
wealth.  Their  only  method  of  exportation  is  on  the 
l.vuk'i  r-f  mules,  and  the  roads  arc  in  general  so  wretch- 


ed, that  .some  of  them  arc  even  scarcely  practicable  to 
these  sure-footed  animals.  Part  of  the  great  road  which 
leads  from  Bayonne  to  Madrid,  int<:rsects  this  province, 
and  passes  through  the  cities  of  Burgos  and  Valladolid  ; 
but  the  cross  roads  are  no  better  than  they  were  four 
centuries  ago.  They  are  narrow,  steep,  and  rugged, 
sometimes  miry,  and  often  impassable  to  horses.  The 
pass  of  (juadarrania,  which  is  the  nearest  point  of  com- 
municatioii  between  Old  and  New  Castile,  was,  till  abovit 
the  middle  of  the  last  century,  so  steep  and  diflicult, 
that  it  could  not  be  attempted  without  danger.  But  by 
the  care  and  munificence  of  I'erdinand  VL  a  road  was 
formed,  beginning  at  the  village  of  Espinar,  by  which 
the  ascent  was  rendered  safe  and  easy.  In  gratitude  for 
this  service,  a  marble  monument  has  been  erected  to  hiB 
memory,  which  represents  a  lion  resting  on  a  column, 
with  this  inscription  : 

FERDINANDVS  VL 
Pater  PathijE 

VlAM    UTKiqUE    CASTELLiE 

SUPEIIAIIS  .MONTIBUS 

FECIT 

Anno  Salutis  MDCCXLIX. 
Regni  sui  IV. 

It  stands  on  the  summit  of  the  mountain,  which  is 
called  the  Puerto  de  Guadarrama,  and  from  it  the  tye 
can  take  in  at  once  the  whole  extent  of  country  included 
in  the  sister  provinces.  The  difficulties  of  exportation, 
however,  in  this  province,  would  be  almost  completely 
obviated  by  the  completion  of  the  canal  of  Campos.  This 
work  was  begun  in  1753  by  the  same  prince,  and  was  in- 
tended to  reach  from  Fontibrc,  two  leagues  from  Reyno- 
sa,  to  the  river  Pizuerga  below  Valladolid,  and  then  pass- 
ing by  Segovia  to  join  the  Duero.  But  after  it  had  been 
cut  for  several  miles,  it  was  suddenly  stopt,  and  has  ne- 
ver since  been  resumed,  though  its  accomplishment 
would  require  neither  extiMordinary  labour  nor  ex- 
pense. 

Old  Castile  produces  a  considerable  quantity  of  wine, 
but  it  is  infei'ior  both  in  strength  and  flavour  to  that  of 
the  southern  provinces.  Fruits  are  in  general  very 
scarce,  except  in  the  canton  of  Burcla,  which  is  indecl 
covered  with  luxuriant  orchards,  and  well  wooded  with 
elms,  poplars,  and  chesnuts.  But  this  district  is  the  on- 
ly one  in  the  province  which  can  boast  of  such  planta- 
tions. In  the  other  districts,  the  appearance  of  trees  is 
chiefly  confined  to  the  banks  of  the  rivers.  Many  of  the 
extensive  plains  are  almost  entirely  bare  of  foliage  ;  and 
in  some  places,  particularly  between  Cabczan  and  Ro- 
drigo, they  arc  not  embellished  with  a  single  shrub. 
Madder  has  of  late  years  become  a  favourite  object  of 
cultivation  in  this  province,  and  is  produced  in  great 
quantities  in  the  vicinity  of  Burgos,  Segovia,  and  Valla- 
dolid. It  employs  more  than  a  hundred  mills,  and  fur- 
nishes annually  about  seven  or  eight  thousand  quintals. 
AV'ool,  however,  is  the  staple  commodity  of  Old  Castile, 
and  constitutes  an  important  article  of  foreign  exporta- 
tion. Innumerable  flocks  of  sheep,  which  winter  in  the 
plains,  browze  during  summer  on  the  mountains,  where 
they  find  a  rich  and  luxuriant  pasture.  Their  wool  is 
e(|ual  in  quality  to  any  in  Spain,  and  t"ie  cloth  of  Sego- 
via, into  which  it  is  sometimes  wrought,  is  famous 
throughout  Europe.  Immeivse  numbers  ot  cows  also  feed 
upon  these  mountains,  but  such  is  tlie  ignorance  or  indo- 
lence of  the  inhabitants,  ti'iat  their  produce  is  turned  to  ve. 
ry  little  account ;  for  iliough  this  province  alone  could  al- 
most supply  excellent  salt  butter  for  the  whole  kingdom, 
3  Q  2 
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yet  it  produces  little  more  than  what  is  requisite  for  its 
own  consumption ;  and  Spain  is  compelled  to  draw  that 
necessary  article  from  other  countries. 

While  Old  Castile  continued  to  be  the  residence  of  its 
sovereigns,  and  was  animated  by  their  presence,  it  held 
the  first  rank  among  the  provinces  of  Spain  for  opulence, 
as  well  as  for  the  excellence  and  variety  of  its  manufac- 
tures. But  since  the  removal  of  the  court  to  Madrid,  its 
prosperity  has  most  rapidly  declined.  The  manufactures 
of  woollen  and  linen  cloths,  for  which  it  was  formerly  so 
distinguished,  are  now  almost  annihilated.  The  greatest 
part  of  its  wool  is  carried  to  France,  where  it  is  fabricat- 
ed into  cloths  and  caps,  many  of  which  return  to  Spain 
for  sale  ;  and  tlie  half  of  what  is  manufactured  at  Sego- 
via is  sent  to  Madrid  and  some  other  places  in  New  Cas- 
tile. Paper,  hides,  and  leather,  ai'e  also  exported  to  the 
same  province ;  white  glass  to  Arragon ;  and  a  little 
wine  to  Biscay.  Its  imports,  however,  arc  more  consi- 
derable, and  consist  annually  of  about  400  quintals  of  al- 
monds, and  15  quintals  of  dried  figs;  12,000  loads  of 
rice,  paper,  needles,  brass-nails,  silks,  and  oil ;  700  quin- 
tals of  fiax,  and  12,000  of  hemp;  800  pieces  of  stufl"; 
720  dozen  pairs  of  worsted  stockings  ;  besides  saffron, 
cutlery,  salted  pilchards,  linens,  wire,  nets,  printed  cali- 
coes, shoes,  and  iron  utensils. 

The  character  of  the  inhabitants  corresponds  with  the 
depressed  state  of  their  province  ;  and,  according  to  a 
late  writer,  they  bear  in  their  swarthy  complexion  the 
expression  of  poverty  and  dejection. — They  appear  to 
have  little  relish  for  the  pleasures  of  society,  and  are 
more  remarkable  than  any  of  their  countrymen  for  that 
gravity  and  hauteur  of  manner,  which  is  the  general 
characteristic  of  their  nation.  They  have  scarcely  any 
intercourse  with  each  other,  and  the  few  amusements  in 
which  they  engage  are  always  of  a  solemn  and  sombre 
cast.  In  their  conduct,  however,  they  are  honest,  tem- 
perate, and  sincere  ;  "  their  morals,"  says  M.  De  La- 
borde,  "  are  hicorrupt  and  ingenuous;  they  are  upright 
in  conduct,  strangers  to  artifice,  and  unpractised  in  cun- 
ning or  duplicity  ;  they  are  naturally  obliging  ;  probity 
is  their  birth-right ;  and  they  are  so  disinterested,  and  so 
perfectly  free  from  all  affectation,  that  they  may  be  justly 
stiled,  the  honest  people  of  Spain."  From  this  general 
character  there  are  some  exceptions  in  particular  dis- 
tricts. The  inhabitants  of  the  valley  of  Mena,  who 
boast  of  being  descended  from  the  ancient  Cantabri,  still 
retain  a  considerable  share  of  their  ancient  courage  and 
vivacity  ;  and  the  mountaineers  of  Burgos  have  a  great 
resemblance  to  those  of  Biscay,  both  in  habits  and  man- 
ners. The  dress  of  this  description  of  inhabitants  is 
indeed  quite  peculiar ;  and  that  of  the  women  in  the 
villages  bordering  on  the  province  of  Biscay,  still  ex- 
hibits the  fashion  of  the  16th  century.  It  consists  com- 
rtionly  of  a  brown  gown,  with  slashed  sleeves,  close  at 
the  collar  and  wrist,  and  bound  round  the  waist  with  a 
large  girdle  and  Inickle  ;  the  hair  is  braided  in  tresses,  and 
hangs  down  bthiud;  and  the  head  is  covered  with  a  black 
silk  hat,  called  a  montcra. 

The  population  of  Old  Castile  scarcely  aminnits  to 
one  half  of  its  former  number.  It  is  estimated  at  present 
at  1,190,108  persons,  among  whom  arc  146,036  nobles, 
9013  vicars  and  secular  priests,  8774  monks  and  nuns, 
1865  advocates  and  writers,  5760  students,  and  37,183 
domestics. 

The  principal  places  in  this  province  are  Burgos,  the 
capital  and  an  archbishop's  see  ;  the  episcopal  cities  of 
Osma,  Sigucnza,  Avila,  Valhulolid,  Segovia,  Calahorra, 


and  Soria  ;  and  the  towns  of  Logrono,  Santo  Domingo, 
de  la  Calzada,  Granou.and  Acofra.  It  has  three  cathe- 
dral chapters,  twenty-five  collegiate  chapters,  three 
establishments  of  the  military  order,  4555  parishes,  390 
religious  houses,  a  superior  military  government-,  a  cap- 
tain general,  six  subordinate  military  governments,  six 
provincial  intendants  or  comptrollers,  a  royal  chancery, 
and  three  universities. 

In  Old  Castile  was  laid  the  foundation  of  the  Spanish 
monarchy.  This  province  was  first  wrested  from  the 
Saracens  by  the  kings  of  Leon,  who  annexed  it  to  their 
dominions,  and  entrusted  its  government  to  a  certain 
number  of  nobles,  who  held  the  rank  of  counts.  Its  sub- 
jection to  Leon,  however,  was  but  of  short  duration  ; 
for,  in  the  beginning  of  the  10th  century,  the  high- 
spirited  Castilians,  provoked  by  the  cruelties  and  oppres- 
sions of  King  Orduno,  who  had  seized  and  murdered  all 
their  governors,  renoimced  their  allegiance,  and  declared 
themselves  independent.  Having  established  a  popular 
form  of  government,  the  legislative  and  executive  pow- 
ers were  vested  in  two  judges  chosen  by  the  people, 
imtil  923,  when  Fernando  Gonzales,  one  of  the  judges, 
was  proclaimed  sole  count  of  Castile.  The  succession 
continued  in  his  family  for  three  generations,  when  the 
male  line  becoming  extinct,  Nuna  Mayor,  the  great- 
grand-daughter  of  Gonzalez,  resigned  her  hereditary- 
right  in  favour  of  her  husband  Sancho,  king  of  Navarre, 
who,  in  1028,  assumed  the  title  of  king  of  Castile.  The 
greatest  part  of  New  Castile  was  still  occupied  by  the 
Moors  ;  and  it  was  not  until  1085,  that  that  province  was 
reunited  to  Old  Castile.  The  descendants  of  Sancho 
succeeded  to  the  kingdoms  of  Leon,  Arragon,  and  Va- 
lencia, and  the  principality  of  Catalonia  ;  the  province  of 
Biscay  and  a  part  of  Navarre  were  afterwards  annexed 
to  their  crown ;  and  they  obtained  by  conquest  the 
Moorish  kingdoms  of  Murcia,  Seville,  Cordova,  and 
Granada,  thus  uniting  under  one  dominion  the  isolated 
states  of  the  Spanish  peninsula.  The  capital  of  Old 
Castile  was  the  seat  of  the  government ;  and  notwith- 
standing the  extension  of  the  empire,  it  continued  to  be 
the  royal  residence  till  the  13th  cenUiry,  after  which  it 
shared  that  honour  with  Toledo,  until  the  beginning  of 
the  16th  century,  when  Charles  V.  transferred  his  court 
to  Madrid.  See  Laborde's  View  of  S/iaiii,  vol.  iii.  p. 
1 — 55  ;  and  Swinburne's  Travels  through  S/iain,  vol.  ii. 
p.  244—271.     C/j) 

CASTILE  (New),  the  largest  province  of  Spain,, 
extending  (independent  of  La  Mancha)  56  leagues  from 
north  to  south,  and  49  from  cast  to  west.  It  compre- 
hends the  Celtiberia,  the  land  of  the  Oretani,  and  the 
Carfietania,  &c.  of  the  Romans  ;  and  has  Old  Castile  on 
the  north  and  north  west  ;  Arragon,  Valencia,  and 
Murcia,  on  the  east  and  south-cast ;  the  Sierra  Morcna 
on  the  south,  which  separates  it  from  Andalusia;  and 
Estrcmadura  and  Leon  on  the  west,  from  which  it  is 
divided  by  a  ridge  of  hills,  called  Gaudaloupe,  and  La 
Sarena.  This  province  contains  about  22,000  square 
miles,  and  presents  a  diversified  aspect,  consisting  of 
immense  plains,  intersected  by  numerous  rivers,  and 
divided  and  surrounded  by  lofty  mountains.  The  prin- 
cipal range  is,  that  which  was  called  by  the  Romans 
Monies  Orospcdani,  and  which  originates  in  the  Sierra 
D'Occa.  From  it  the  other  mountains  arc  merely 
ramifications,  of  which  the  Sierra  de  Cuenca  is  the  chief, 
and  is  svip])osed  to  be  the  most  elevated  land  in  Spain. 
It  is  of  considerable  extent,  reaching  eastward  to  Arra- 
gon and  Valencia,  and  is  diversified  with  many  fertile 
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valleys.     The  Sierra  dc  Molina  occupies  the  iiorth-casi 

point  of  the  province  ;  and  the  Siena  D'Albarazin,  which 
runs  a  little  north  of  it,  stretches  towards  the  sovith-cast, 
when  it  forms  a  jiindion  with  the  Sierra  dc  Cuenza. 
'J"hc  Sierra  de  Gdadaruiiia,  which  constitutes  the  north- 
ern boundary  of  the  jiroviiice,  is  derived  from  the 
Pyrenees. 

All  of  these  mountains  contain  treasures  of  intel- 
ligence, which  would  amply  reward  the  researches  of 
the  mineralogist  and  botanist.  Their  recesses  are  as  yet 
unexplored ;  and  the  traveller  tramples  at  every  step 
upon  tribes  of  jilants,  which,  however  beautiful  and  tisc- 
ful,  are  scarcely  known  to  the  natives  of  Spain.  On  the 
mountaui  of  Barbaxeda  are  a  coj)per  mine  and  a  bed  of 
coal  ;  and  on  a  lofty  part  of  the  same  mountain  are  tlie 
lakes  of  'I'obar  and  Heteta,  wliich  are  both  above  four 
hundred  fatiioms  in  depth.  They  abound  with  tench, 
and  are  lre(|uented  by  llocks  of  teals,  wild  ducks,  and 
other  a(|ualic  birds,  llyacintliine  stones  arc  found  in 
theii  vicinity  ;  and  near  Maranchon  are  fragments  of 
pisolites,  belemnilcs,  and  other  bivalved  fossil  shells, 
resting  on  a  bed  of  calcareous  earth.  At  Bonaco  de 
Sierra,  about  two  leagues  north  of  C'uenza,  are  several 
kinds  of  variegated  marble,  among  which  are  a  yellow 
marble  veined  with  violet,  a  yellow  marble  striped  with 
pink,  and  a  marble  of  a  variety  of  colours  ;  and  at  the 
foot  of  the  Guadarama  mountains  was  found  a  large 
emerald,  which  is  now  employed  in  polishing  mirrors  in 
the  glass-house  of  St  Ildefonso.  The  mountain  of  Las 
Conlreras  contains  a  salt  mine,  which  is  said  to  have 
been  wrougiit  from  the  time  of  the  Romans.  It  is  call- 
ed the  salt  pit  of  Minglanilla,  and  consists  of  a  series  of 
deep  caverns,  into  which  the  descent  is  by  200  steps  cut 
in  the  rock.  It  gives  employment  to  thirty  men,  and  its 
produce  belongs  exclusively  to  the  king. 

In  the  mountains  of  this  province  are  several  curious 
caves,  some  of  which  are  evidently  the  remains  of  mines 
long  ago  forsaken.  Those  most  worthy  of  notice  are  in 
the  Sierra  de  Cuenza,  viz.  tlie  cave  of  the  Greeks,  the 
iron  cave,  and  the  cave  of  Peter  Cotillas.  "  This  last," 
says  Labordc,  "  is  remarkable  for  the  variety  and  beauty 
of  its  congelations,  which  compose  stalactites  of  every 
description  ;  to  the  eye  they  present  striking  similitudes 
of  the  human  figure,  of  dogs,  adders,  pyramids,  and 
columns;  by  the  light  of  torches  they  arc  resplendent; 
some  of  them,  by  their  transparence,  resemble  crystal ; 
water  is  constantly  dripping  from  every  part  of  this 
cavern,  which,  in  all  probability,  is  the  relic  of  an  ancient 
mine." 

Among  the  abundance  of  mineral  waters  in  New 
Castile,  the  principal  cold  springs  are  those  of  Alameda- 
Sagra,  Vacia-IMadiid,  Cevica,  and  Anover,  which  are 
all  saline,  and  the  two  first  are  highly  cathartic.  The 
thermal  waters  are  t;>ose  of  Sacedon,  Corcoles,  Trillo, 
and  Buendia.  Of  the  principal  rivers  which  run  through 
this  province,  three  are  navigable,  the  Tagus,  the  laco, 
and  the  Guadiana  ;  and  the  smaller  ones  arc,  the  Hcnarez, 
the  Gaya,  the  Cabriel,  the  Oliana,  the  Guecaro,  the 
Cauda,  the  Zuia,  the  Bcdija,  the  Xiqueta,  the  Lozoya, 
the  Guadarrama,  the  Albcrcho,  the  Xarama,  the  Molina, 
tlie  Manzarana,  the  Cabrilla,  the  Tietar,  the  Tacuna, 
the  Tortoles,  the  Guazaon,  the  Guadiera,  and  the  Mos- 
cas.  Tills  last,  wkicli  rises  in  the  mountains  of  Cuenza, 
and  flows  from  thence  to  Valera,  has  its  waters  impreg- 
nated with  salt. 

These  rivers  are  well  adapted  for  the  purposes  of 
irrigation,  and  might  be  converted  into  valuable  sources 


of  fertility.  The  soil,  though  i  icli  and  fertile,  is  mtich 
parched,  and  requires  nothing  but  moisture  to  adapt  it 
for  every  species  of  agriculture.  But  the  indolence  of 
the  inhabitants  is  a  complete  bar  to  all  improvement. 
The  rivers  are  allowed  to  How  undisturbed  in  their 
native  channels  ;  and  though  the  beneficial  conse(juences 
of  irrigation  in  this  province  were  long  ago  asceilaincd 
by  Michael  Alvarez  Ozorio,  and  it  was  demonsti-atcd  by 
his  son,  in  1087,  that  even  the  little  river  of  Narcz  wa-, 
adequate  to  the  fertilization  of  80,000  fanegas  of  land, 
yet  agriculture  still  remains  in  the  same  state,  without 
any  attempt  at  profiting  by  such  proofs.  Many  of  the 
cantons,  however,  are  under  tolerable  cultivation  ;  but 
others  are  completely  neglected,  though  capable  of 
great  fecundity.  Among  the  former  are,  the  country 
lying  between  Guadalaxara  and  Aleala  de  Henarcz,  the 
district  of  Torrelaguno,  the  rich  plain  of  Requena,  and 
the  vale  of  Aranjuez  ;  and  among  the  latter  are,  the 
lands  commencing  on  the  frontiers  of  .\rragon,  and  ex- 
tending for  twenty  leagues  to  Torrija;  also  those  be- 
tween the  Bravo  and  the  river  Albercho,  and  the  country 
near  Alcorcon,  on  the  road  leading  from  Madrid  to 
Talavcra  de  la  Reyna. — Wheat  is  the  staple  produce  of 
the  province,  and  indeed,  except  a  little  barley,  it  is  the 
only  grain  which  is  cultivated.  It  yields  most  abundant 
crops,  wherever  its  culture  is  made  an  object  of  atten- 
tion. In  the  vallies  lying  beneath  the  Sierra  de  Cuenza, 
and  in  the  environs  of  Madrid  and  some  other  towns,  as 
well  as  in  the  plain  of  Talavera  de  la  Reyna,  Sec.  the 
harvests  are  most  luxuriant,  yet  the  quantity  produced 
by  the  whole  province  is  scarcely  sufficient  for  the  con- 
sumption of  the  inhabitants.  Very  little  flax  is  raised 
here,  though  the  soil  is  well  adapted  to  its  cultivation. 
Hemp,  however, is  more  plentiful,  particularly  in  Alcaria; 
and  the  country  of  Iluctc  alone  produces  yearly  the 
average  quantity  of  five  or  six  thousand  arobas.  Saffron 
is  planted  in  various  parts  of  New  Castile,  particularly 
between  Madrid  and  Cuenza.  It  is  in  great  demand 
over  all  Spain,  especially  in  the  Castilian  provinces  ;  and 
consequently  it  is  considered  as  a  profitable  object  of 
cultivation.  Its  consumption,  however,  in  some  places, 
is  rather  diminished;  and  the  40  quintals  which  were 
formerly  produced  in  Huetc  are  now  reduced  to  five. 

The  greatest  part  of  the  province  is  equally  destitute 
of  foliage  with  Old  Castile.  Woods  are  very  rare  ;  and 
even  for  several  leagues  round  the  capital  a  tree  is 
scarcely  to  be  seen.  An  extensive  tract  of  40  leagues, 
from  Aranjuez  to  the  confines  of  Valencia,  is  almost 
completely  bare,  without  a  shrub  or  leaf  to  break  the 
naked  uniformity.  The  fertile  plain  between  Guada- 
laxara and  Aleala  de  Henarcz  is  also  devoid  of  trees; 
and  the  country  through  which  the  great  road  leading 
from  Portugal  lies  is  equally  naked.  "  There  is  not  a 
tree  to  be  seen,"  says  Mr  Swinburne,  "  from  the  SieiTa 
Morena  to  Toledo,  nor  from  the  banks  of  the  Tagus  to 
Madrid :  a  few  dwarfish  evergreen  oaks,  huddled  to- 
gether in  nooks  of  hills,  and  some  stumpy  olive  plants, 
scarce  deserve  the  name  of  trees."  A  few  particular 
spots,  however,  are  more  favoured.  In  the  plain  of 
Requena,  trees  are  cultivated  with  considerable  care  an.l 
success  ;  and  some  of  the  mountains,  particularly  those 
of  Cuenza,  are  clothed  with  indigenous  pines,  and  various 
kinds  of  oak.  Poplars  arc  abundant  at  Talavera  de  la 
Reyna  ;  and  there  arc  woods  of  green  oak  in  the  environs 
of  Torrija.  The  banks  of  the  rivers  are,  in  general, 
embellished  with  elms,  poplars,  and  willows  ;  and  be- 
tween the  village  of  Flores  and  the  river  Hcnarez,  is  a 
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forest  of  the  quercus  coccifera,  producing  the  precious 
worm  which  supplies  the  carnation  tint.  Fruit  trees  are 
very  scarce  ;  and  though  the  soil,  with  the  means  of 
irrigation  which  they  possess,  is  very  favourable  for 
their  culture,  yet  this  province  draws  inost  of  its  fruits 
from  Valencia  and  Arragon.  Vines  are  cultivated  in 
several  places ;  but  the  wine  of  New  Castile,  though 
good,  is  often  thick,  and  sometimes  hard,  and  is  con- 
sidered as  inferior  to  that  of  Arragon  and  the  so\ithern 
provinces.  In  some  cantons,  plantations  of  olives  are 
both  numerous  and  flourishing,  especially  between 
Cebolla  and  the  Guadarrama,  and  the  southern  parts  of 
the  province.  The  fruit  is  excellent,  but  the  oil  both 
of  New  Castile  and  Arragon  is  execrable,  owing  entirely 
to  the  method  of  preparing  it ;  for  were  it  properly  ex- 
tracted, it  would  be  equal  to  any  in  the  kingdom.  Con- 
siderable quantities  of  honey  are  gathered  in  this  pro- 
vince ;  and  that  of  Alcaria  and  the  Sierra  de  Cuenza  is 
reckoned  the  best  in  Spain.  On  the  mountains  of  Cuenza 
alone,  the  produce  of  17~3  was  3334  arobas  of  honey, 
and  136  of  wax. 

The  manufactures  of  New  Castile  consist  chiefly  in 
woollen  stuff's.  The  cloths  ofBrihuega  are  excellent  in 
their  quality,  but  they  are  surpassed  by  those  of  Guada- 
laxara  and  Vigonia.  Very  little  linen  is  made  here ; 
and  its  manufacture  is  confined  almost  entirely  to  Toledo 
and  St  Ildefonso,  which  employ  only  about  30  looms. 
Extensive  manufactories  of  silks  and  gildings,  however, 
are  established  at  Requena,  Toledo,  and  Talavera  de  la 
Reyna;  where  are  also  fabricated  plain  and  figured  vel- 
vets, of  mixed  colours,  and  embroidered  with  gold;  taf- 
fetas, satins,  silk  serges,  silk  stuffs,  gold  and  silver 
stuffs,  and  silk  ribbons.  At  Requena  alone  these  manu- 
factures give  employment  to  nearly  800  looms,  and  the 
annual  consumption  of  the  three  places  is  estimated  at 
100,000  pounds  of  silk,  4000  merks  of  silver,  and  70 
Tnerks  of  gold.  Besides  these,  the  other  principal 
branches  of  manufacture  arc,  calicoes,  laces,  and  tapes- 
tries ;  silk,  cotton,  and  worsted  stockings ;  hats  and 
caps ;  porcelain  and  delf  ware  ;  pikes,  swords,  and  cut- 
lery ware.  There  is  also  a  royal  manufactory  for  mir- 
rors, which  was  carried  on  at  the  king's  expense.  Most 
of  its  manufactures,  however,  are  scarcely  adequate  to 
the  demands  of  the  province ;  and  it  is  indebted  to  other 
districts  for  many  articles  of  comfort  and  luxury,  of  or- 
nament and  use.  A  few  of  its  stuff's  arc  carried  to  Se- 
ville and  Cadiz,  and  thence  exported  to  America  ;  but 
its  cloths  and  woollens  are  inferior  to  those  of  England 
and  France,  and  cannot  stand  in  the  same  market.  Its 
silks,  which  are  exposed  to  sale  at  Madrid,  arc  also  un- 
dersold by  the  French  silks,  as  well  as  by  those  of  Cata- 
lonia and  Valencia. 

Considerable  improvements  have  been  recently  made 
on  the  roads  of  this  province,  which  have  greatly  facili- 
tated the  transportation  of  goods  between  the  different 
districts.  Sonic  of  these  roads  are  broad  and  handsome, 
but  almost  universally  incommoded  with  dust.  They 
are  sometimes  planted  with  trees  on  each  side,  and  are 
frequently  intersected  by  rivers,  over  which  are  several 
well  constructed  and  magnificent  biidgcs.  Many  of  the 
cross  roads,  however,  are  still  scarcely  passable,  being 
rough,  narrow,  and  often  dangerous. 

Though  New  Castile  is  the  residence  of  the  court,  and 
comprises  within  itself  every  thing  calculated  to  produce 
opulence  and  splendour,  a  fertile  soil  and  a  salubrious 
climate,  yet  its  general  characteristics  are  poverty  and 
ignorance.     Industry,  science,  and  the  liberal  arts,  are 


confined  entirely  to  the  capital,  where  they  flourish  vin- 
der  the  influence  and  protection  of  the  sovereign.  But 
the  traveller  has  scarcely  left  the  city,  when  he  finds- 
himself  transported,  as  it  were,  to  a  difi'erent  region. 
The  luxury,  wealth,  and  activity  of  Madrid  emit  not  one 
ray  beyond  its  walls,  to  cheer  tfie  poverty  and  sloth  with 
which  it  is  surrounded.  While  the  capital  is  fostered 
by  the  hand  of  power,  the  province  is  left  to  languish  in 
indigence  and  obscurity.  The  means  of  instruction  are 
denied  to  the  majority  of  the  inhabitants,  and  but  nig- 
gardly supplied  to  others.  The  universities  of  Toledo, 
Alcala  de  Henarez,  and  Siguenza,  are  (excepting  those 
of  the  capital)  the  only  public  institutions  in  the  province 
for  the  advancement  of  literature.  The  mechanical  arts 
are  equally  neglected ;  and  there  is  scarcely  a  native  of 
New  Castile  who  is  distinguished  as  an  artisan.  Those 
of  the  capital  are  either  foreigners  or  Catalonians  ;  and 
among  the  literati  are  to  be  found  fewer  Castilians  than 
the  natives  of  other  provinces.  It  is  not,  however,  the 
want  of  capacity  which  renders  the  Castilian  inferior  in 
these  respects  to  the  other  inhabitants  of  the  peninsula, 
but  rather  a  native  indolence  arising  from  habit,  and  the 
want  of  sufficient  encouragements  to  exertion.  He  still 
retains  the  prejudices  of  his  warlike  ancestors,  who,  de- 
voted entirely  to  the  exercise  of  arms,  looked  upon  agri- 
culture and  the  arts  as  ignoble  and  inferior  objects;  and 
though  the  arts  of  peace  have  been  long  established  in 
many  of  the  other  provinces  of  the  kingdom,  the  preju- 
dices of  the  Castilian  has  been  perpetuated  by  indolence 
and  the  scarcity  of  instruction.  "  With  superior  capa- 
cities for  reflection,"  says  Laborde,  "  the  Castilian  thinks 
much,  but  demonstrates  little,  and  acts  less;  he  is  rather 
slow  in  yielding  his  confidence,  but  when  he  trusts  at 
all,  it  is  with  his  whole  heart  and  soul ;  he  is  neither 
prompt  in  enterprize,  nor  disposed  to  acquire  the  regu- 
lar habits  of  industry.  There  are  perhaps  not  many  ac- 
tive occupations  he  is  likely  to  pursue  with  success;  his 
aptitudes  arc  to  science,  particularly  to  such  absti  user 
branches  as  are  connected  with  speculation  and  research  ; 
his  conceptions  are  strong  and  vigorous;  his  judgment 
solid;  his  imagination  vivid  and  vivacious;  he  devotes 
himself  completely  to  the  objects  of  his  pursuit,  but  he 
is  seldom  capable  of  embracing  more  than  one  at  the 
same  moment;  his  genius  only  requires  culture  and  en- 
couragement ;  but  he  possesses  not  the  power  to  obtain 
knowledge,  and  the  government  fails  to  afford  him  the 
means  of  instruction." — "  The  New  Castilian,"  says  the 
same  author,  "  possesses  qualities  of  genuine  excellence; 
he  is  honourable  and  humane,  sober  and  temperate,  and 
revolts  from  every  species  of  falsehood  and  duplicity. 
In  his  temper  he  is  more  docile  than  the  native  of  Old 
Castile,  who  pertinaciously  retains  the  inflexibility  of 
his  ancestors,  whilst  the  other  readily  assimilates  with 
the  character  of  the  neighbouring  provinces.  In  gene- 
ral, the  observer  may  trace  in  him  a  complexional  re- 
semblance to  the  country  he  approximates  ;  he  is  most 
civilized  in  the  environs  of  Madrid ;  most  useful  in  the 
borders  of  Andalusia  ;  most  active  and  industrious  on  the 
confines  of  Valencia ;  most  arrogant  and  rude  on  the 
frontiers  of  Arragon  and  the  Sierra  dc  Cuenza;  most  in- 
dolent in  the  neighbourhood  of  Estrcmadura;  whilst  ge- 
nerosity, nobleness,  and  benevolence,  are  the  bonds  which 
unite  him  to  Old  Castile.  In  particular,  wc  should  se- 
lect for  praise  the  inhabitants  of  Alcaria,  distinguished 
by  their  fi'ankness  and  sim|)licity,  their  cheerful  love  of 
labour,  their  social  affections,  and  ready  hospitality." 
The  steady  loyally,  the  decorous  gravity  of  dcportmenii 
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the  cautious  prudence,  and  the  fortitude  in  adversity, 
vhicli  have  distinj^uislied  liis  I'orefiitlicrH  for  many  centu- 
ries, still  distin^jiiisli  the  Caslilian  of  the  present  day. 
The  fretiuenl  revolts  in  Catalonia  learl  him  to  cliaraelir- 
ize  the  Catalonian  as  a  rebel,  and  to  cherish  aj^ainsl  him 
a  deep-rooted  hatred ;  while  the  sentiment  is  repaid  on 
the  part  oi"  tlie  Catalonian  with  conleni|)t.  On  tlie  pro- 
menade, while  others  are  walkinjj  backwards  and  for- 
wards, the  Castilian  takes  his  seat  on  one  of  the  benches, 
and  never  rises  but  to  return  home. 

Some  of  the  towns  and  districts  of  this  province  arc 
dislinj^nished  by  local  customs  and  amusements,  as  the 
7nondan  of  Taluveia  dc  la  Keyna,  the  festival  of  the  nij^hls 
of  Prado,  the  mass  of  Aginaldo,  and  the  custom  of  burn- 
ing Judas  in  elTigy.  The  guitar  is  their  favourite  instru- 
n\ent ;  but  the  pandero  and  zanibomlja  arc  also  much  in 
use,  and  are  peculiar  to  Castile  ;  tlie  fornter  is  generally 
accompanied  with  sequidilias,  and  the  latter  with  the 
voice,  but  is  used  only  from  Ail-Saints  day  to  Christmas. 
The  music  of  both  is  harsh  and  monotonous.  Of  tlic  na- 
tional dances,  which  conslilutc  a  principal  amusement  of 
the  Custilians,  the  cptaracha  is  peculiar  to  themselves. 
It  is  danced  by  a  single  person  to  tiie  sound  of  the  gui- 
tar, and  the  steps  are  formal  and  precise,  greatly  resem- 
bling the  Dutch  n\inuct. 

Tlie  popuiilioii  of  New  Castile  bears  no  proportion  to 
its  exltiil;  and  according  to  Laborde,  has  bcci,  stn.sibly 
diminishing  during  the  last  century.  Of  mony  flourish- 
ing villages,  scarcely  a  vestige  remair.s  ;  and  195  desert- 
ed chapels  perpetuate  the  names  of  as  maiy  once  popu- 
lous hamlets,  vvliich  have  been  long  left  witl.out  an  in- 
habitant. According  to  the  estimates  of  1787  and  1788, 
the  total  inhabitants  of  tlic  province,  without  including 
the  monks,  amounted  to  940,649,  among  whom  were 
reckoned  5443  priests,  8794  monks  and  nuns,  12,687 
nobles,  2123  advocates  and  writers,  3859  students,  and 
46,7  42  domestics. 

New  Castile  has  two  Cathedral  chapters,  five  collegi- 
ate chapters,  two  abbeys,  four  establishments  of  military 
orders,  1301  parishes,  375  religious  houses,  108  hospi- 
tals, eii;lit  monks  hospitals,  a  supreme  military  govern- 
ment, four  provincial  military  governments,  four  provin- 
cial intendants,  three  universities,  fifty  schoois,  six  cities, 
754  towns,  and  382  villages.  Its  cliief  places  arc  Ma- 
drid, Toledo,  Cuenza,  Talavera  de  la  Reyna,  Illcscas, 
Zurita,  Trembletpia,  Villa  Nueva  de  los  Infantes,  Con- 
suegra,  Alcolca,  Guadalaxara,  and  Alcala  de  Henares. 
This  province,  early  in  the  fifth  century,  was  conquer- 
ed from  the  Romans  by  Altholpiuis,  king  of  the  Alani, 
■who  fixed  his  residence  at  Toledo,  and  laid  the  founda- 
tion of  a  Gothic  dynasty,  which  lasted  for  300  years,  and 
ondcd  with  Rodtrigo,  who  fell  in  the  battle  of  Xeres  in 
711,  wiien  opposing  the  invasion  of  the  Moors.  This 
battle  Was  followed  by  the  subversion  and  desolation  of 
the  Gothic  empire  ;  and  this  province  continued  under 
the  subjection  of  these  intruders  till  its  reunion  with  Oid 
Castile  in  the  1  lib  century.  See  OWCastilk,  and  Spais. 
Sec  also  Laborde's  Viciu  of  S/iain,  vol.  iii.  p.  56 — 324; 
and  Swinburne's  Travels  through  Hfiain,  vol.  ii.  p.  1  14 — 
243.     (/-_) 

CAS  I ILLA,  a  genus  of  plai.ts  of  the  class  Polyga- 
mia,  and  order  Monoscia.     See  Botany,  p.  337. 

CASTILLEIA,  a  f^enus  of  plants  of  the  class  Didy- 
namia,  ..ud  order  Angiospermia.     See  Botany,  p.  242. 
C.\STLE,  an  .  difice  designed  for  defence  against  hos- 
tile a%sault. 

The  state  of  military  architecture  is,  in  cveiy  couuti-Vj 


strictly  conmiensurate  with  the  advancement  of  the  arts. 
We  can  trace  its  regular  progression  from  the  coiidiiioti 
of  the  defenceless  savage,  who  shuns  his  more  power- 
ful enemy  by  retreating  to  the  fastnesses  of  the  moun- 
tains, tlown  to  the  consti'uction  of  towers  and  battlements 
which  the  most  skilful  engineer  can  devise  for  the  re- 
|)idsion  of  the  assailant,  who  has  all  the  destructive  en- 
gines of  war  at  command.  Nevertheless  this  is  a  sub- 
ject which  has  exp<-i  ienced  uncommon  neglect,  and  the 
elucidations  it  receives  we  are  compelled  to  give  from 
scanty  materials  and  the  memorials  of  former  ages. 

When  mankind,  in  savage  life,  begin  to  manifest  ini- 
mical designs  against  each  other,  the  weaker  retire  to 
eminences  of  the  earth;  they  pile  bulwarks  around  them, 
or  form  earthen  circumvallations,  and  rowsof  pallisades. 
Their  bulwarks,  as  civilization  improves,  arc  converted 
into  rude  constructed  towers;  after  which  are  erected 
edifices  gradually  enlarging  into  castles,  and  lastly  ap- 
pearing in  spacious  areas,  encircled  by  buildings,  serv- 
ing alike  for  convenience  and  defence.  Tliat  such  arc 
the  different  gradations,  is  not  only  testified  by  modem 
experience,  but  by  ancient  history,  and  in  particular  by 
that  of  our  native  islands. 

One  of  the  simplest  kinds  of  regular  entrenchment  that 
can  now  be  found,  is  among  thosj  South  American  In- 
dians, who  are  just  verging  towards  the  first  degrees  of 
civilization.  Retiring  to  the  top  of  a  hill,  they  dig  three 
or  four  ranges  of  nioals  around  it,  each  slrengtiiencd  by 
a  parapet,  from  wlience  they  can  safely  annoy  an  assail- 
ing enemy.  Sometimes  the  exterior  circumvairalion  ex- 
ceeds a  league  in  circuit;  the  inner  paiapet  or  bank  is 
always  higher  than  the  outer  one,  and  their  dwellings 
stand  in  the  centre  of  the  whole.  Not  very  dissimilar 
from  this,  was  the  custom  of  our  ancestors  during  the 
Roman  invasion  soon  after  the  birth  of  Christ.  Tacitus, 
in  speaking  of  the  resistance  offered  to  Ostorius,  says, 
tunc  montibuD  arduh  el  si  qua  clcmetitir  accecli  /loterantf 
in  modum  valli  saxa  firxstruit  ;  that  is,  they  secured 
themselves  on  rugged  mountains,  and  defended  any  ac- 
cessible parts  by  ramparts  of  stones.  The  remains  of 
such  an  entrcncliment,  now  called  Moel  Arthur,  exist 
on  the  top  of  a  mountain  in  Wales.  On  the  only  acces- 
sible side  void  of  precipices  are  two  ditches  of  great 
depth,  with  corrcspoiiding  ramparts  guarding  the  ap- 
proach, and  the  summit  has  been  levelled  into  a  smooth 
terrace,  wliere  the  natives  assembled,  or  like  the  South 
American  Indians,  dwelt  in  their  huts.  The  black  and 
white  Cattcr  Thun  in  Scotland,  so  distinguished,  it  is 
said,  from  their  different  colours,  arc  also  ranked  among 
the  earliest  means  of  defence  adopted  in  that  country. 
Both  of  these,  from  the  advantage  of  position,  are  of 
great  strength,  and  crown  the  summit  of  two  hills.  The 
black  Cutter  Thun  is  of  a  circular  form,  consisting  of 
various  concentric  earthen  ramparts,  from  one  side  of 
which  issues  a  rivulet  that  has  made  a  deep  gully  in  its 
descent  to  the  level  ground.  Perhaps  the  black  cattcr 
thun  is  of  somewhat  more  laboured  construction;  it  is 
of  an  oval  figure,  consisting  of  a  stupendous  dyke  of 
loose  white  stones,  wliosc  convexity  from  side  to  side 
is  122  feet.  It  encloses  a  flat  area  of  ground,  436  feet 
long,  by  200  in  breadth,  which  was  conso(|ucntly  either 
the  site  of  a  considerable  number  of  edifices,  or  received 
a  large  body  of  men.  The  whole  outside  is  encircled  by 
a  cavity  resulting  from  the  disposition  of  the  stones. 
Two  deep  ditches,  of  which  only  vestiges  of  the  second 
remain,  encircle  this  ancient  j)ost,  one  at  the  base  of  tlie 
mound  of  stones,  and  the  other  about  aa  hundred  yards 
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lower.  Foundations  of  small  circular  and  rectangular 
buildings  are  yet  perceptible,  as  also  the  site  of  the 
•well.  Other  entrenchments,  apparently  of  the  same  kind, 
are  seen  in  different  parts  of  Scotland  ;  and  analogous  to 
the  cattcr  thun,  is  the  celebrated  circumvallation,  now 
called  the  Herefordshire  Beacon,  situated  on  the  highest 
of  the  Malvern  hills.  Here  the  summit  is  of  an  oblong 
irregular  figure,  175  feet  long  by  110  in  breadth,  quite 
level,  and  surrounded  by  a  high  steep  rampart  of  stones 
and  earth,  and  a  very  deep  ditch.  Lower  down  the  hill 
are  two  irregular  areas  stretching  cast  and  west,  each 
defended  by  a  high  bank  and  deep  ditch,  and  ramparts 
still  furtlier  down  contributed  to  complete  the  system  of 
defence. 

Varieties  are  found  in  the  construction  of  the  simple 
fortifications,  in  lofty  places  where  greater  labour  has 
promoted  the  convenience  of  the  defenders.  One  situ- 
ated on  a  high  hill  in  Wales  is  protected  by  three  stone 
"walls  on  the  only  accessible  side;  the  upper  ones  15  feet 
high,  and  16  broad.  The  space  at  the  top  consists  of 
an  irregular  area,  full  of  small  rudemishapen  cells,  some 
round,  some  oval,  and  of  different  dimensions.  Square 
or  oblong  cells  are  likewise  seen  ;  one  of  the  former  is 
at  lea.st  30  feet  long,  and  several  of  the  round  are  not 
less  than  15  in  diameter,  but  such  cells  are  of  smaller 
size  in  other  fortifications. 

Successive  ditches  and  ramparts  were  to  be  overcome 
before  the  assailants  could  reach  the  concentrated 
strength  of  the  defenders.  On  the  top  of  a  high  hill  in 
Cornwall  is  such  a  fortification,  called  Caer-bran,  sur- 
rounded first  by  a  deep  ditch,  15  feet  wide,  edged  with 
stone,  through  v/hich  is  a  passage  to  an  outer  rampart  of 
earth  15  feet  high.  Within  is  another  great  ditch,  three 
times  as  wide  as  the  former,  and  then  a  rude  stone  wall, 
completely  encircling  the  summit  of  the  hill. 

People,  therefore,  in  the  most  barbarous  ages,  found 
their  account  in  selecting  lofty  situations  for  defence, 
just  as  the  South  American  Indians  practise,  and  as  is 
■witnessed  among  the  islanders  of  the  Pacific  Ocean. 
The  latter,  we  know,  establish  their  fortifications  on 
rocks  or  promontories  washed  by  the  sea,  and  which  are 
scarcely  accessible  by  land.  The  path  is  intercepted  by 
deep  ditches  and  strong  pallisades,  while  the  spot  cho- 
sen on  the  top  of  the  height  will  contain  but  a  few  huts 
within  its  limits.  Hence  the  fortresses  of  these  islands 
have  originated  on  steep  and  precipitous  rocks,  such  as 
Edinburgh,  Stirling,  and  Dumbarton  castles,  and  that  of 
Dunamasc  in  Ireland,  besides  many  others. 

Although  mankind  have  usually  established  them- 
selves on  heights,  there  is  one  rude  kind  of  edifice  found 
in  low  grounds  in  Scotland,  which,  common  consent 
having  denominated  the  most  ancient  castle  of  our  fore- 
fathers, must  not  be  omitted  here  ;  and  similar  struc- 
tures arc  said  to  exist  in  foreign  comitries.  These  are 
called  Duns,  all  at  this  day  in  ruins,  but  still  exhibiting 
the  general  outline  of  the  parts  which  composed  them. 
Each  is  tlie  frustum  of  a  cone  without,  but  perfectly 
circular  within,  consisting  of  large  flat  stones  deposited 
on  each  other,  without  mortar  or  cement.  Whether 
they  had  any  roof,  or  what  was  its  particular  form,  is  un- 
certain; but  it  is  conjectured,  that  they  might  iiavc  been 
divided  into  stories,  and  there  is  always  a  door  close  to 
the  ground.  The  internal  diameter  of  duns  is  from  20 
to  30  feet,  and  the  walls  arc  of  great  thickness  at  the 
base.  Dun  Dornadilla  is  one  of  the  most  entire,  if  a 
ruin  may  be  called  so,  that  remains  ;  and  its  admeasure- 
ments have  frequently  been  taken  by  distinguished  anti- 


quarians. This  ruin  is  somewhat  less  than  30  feet  in 
height,  though  the  surrounding  rubbish  shews  that  it 
must  have  originally  been  considerably  more.  Its  inter- 
nal diameter  is  27  feet,  and  its  circumference  nearly 
150.  There  is  no  external  aperture  found  here,  or  in 
other  edifices  of  the  same  description,  except  the  door; 
but  towards  the  inner  court  are  several  openings,  to 
transmit  light  to  cavities  in  the  centre  of  the  stone-work. 
This  would  lead  us  to  infer,  either  that  such  buildings 
had  no  roof,  or  that  it  was  not  completely  closed  at  the 
highest  part,  if  of  a  conical  form.  Three  successive 
rows  of  narrow  galleries,  or  passages  above  each  other, 
are  formed  in  the  thickness  of  the  wall  of  Dun  Dorna- 
dilla. They  are  mutually  connected  by  steps,  also  with- 
in the  wall,  and  lighted  from  the  apertures  in  the  cir- 
cumference of  the  inner  area.  Each  gallei-y  is  some- 
what lower  than  the  height  of  a  man,  just  wide  enough 
for  a  passage,  and  floored  with  large  flat  stones,  which 
unite  and  bind  the  whole  building  together.  Indepen- 
dent of  the  apertures,  there  are  other  recesses  in  the 
wall,  which  do  not  penetrate  through  to  the  internal 
galleries.  An  edifice  still  more  remarkable,  called 
Dunaliscaigh,  or  Dun-Alishaig,  is  also  seen  in  Scotland, 
on  the  Frith  of  Dornoch.  It  is  conical,  like  the  others, 
built  of  large  rough  dry  stones  in  equal  layers,  each  of 
which  contracting  an  inch  and  a  half  as  the  building 
rises,  produces  its  peculiar  figure.  Here  the  diameter 
is  30  feet,  the  circumference  164,  and  the  thickness  of 
the  wall  12.  About  nine  feet  above  the  ground,  a  cir- 
cle of  stones  projects  into  the  area,  broad  enough  to 
Avalk  upon ;  and  one  step  above  these,  there  are  four 
doors  which  enter  into  the  chambers  of  the  second  story, 
which  communicate  by  stairs  with  those  below.  Both 
the  stories  of  chambers  are  as  the  former,  in  the  heart 
of  the  wall,  and  receive  light  by  apertures  to  the  inte- 
rior ;  but  their  figure  and  disposal  are  very  different. 
Entering  the  door  of  the  edifice  below,  a  narrow  passage 
on  the  right  introduces  the  visitor  to  a  small  oval  cell, 
and  there  is  the  same  to  the  left.  Other  three  entrances 
from  the  internal  area,  at  equal  distances,  likewise  lead 
to  small  oval  cells  of  a  similar  description  ;  therefore, 
each  cavity  in  the  wall  consists  of  two  oval  cells,  con- 
nected by  a  narrow  passage,  from  one  side  of  which  an 
entrance  coinmunicates  to  the  court. 

Some  analogous  edifices  are  of  larger  dimensions, 
enclosing  a  much  greater  space  within  their  circuit,  and 
their  walls  rising  to  a  considerable  height.  The  latter, 
however,  is  by  no  means  proportioned  to  the  diameter  of 
the  area,  so  far  as  wc  are  at  this  day  enabled  to  judge.  A 
rude  constructed  building,  consisting  of  dry  rough  stones 
without  cement,  stands  on  one  of  the  Orkney  Islands ; 
the  walls  of  which  are  still  45  feet  in  height,  though  the 
interior  circle  does  not  exceed  20  feet  in  diameter.  The 
conical  shape  is  continued  only  about  two-thirds  of  the 
edifice,  and  it  is  thence  cylindrical  to  the  top.  A  stair 
of  steep  narrow  steps  hi  the  heart  of  the  wall,  which  is 
sixteen  feel  thick,  leads  to  the  summit  of  the  ruin  :  and 
the  whole  building  is  encircled  by  four  or  five  stories  of 
galleries  also  in  the  wall,  interrupted  only  by  the  ascent 
of  the  stair.  Broad  thin  stones  serve  for  the  roof  of  one 
row,  and  for  the  flooring  of  the  next ;  and  light  is  ad- 
mitted from  the  court,  by  three  perpendicular  rows  of 
small  sf|uare  apertures. 

Such  edifices  are  not  invariably  situated  in  low  grounds; 
one  which  has  elliptical  chambers,  like  Dun-Alishaig, 
stands  on  a  precipitous  rock,  overhanging  the  river 
Brora.     But  they  are  not  less  to  be  considered  as  places 


CASTLK. 


497 


of  defence,  from  bcinf;  commanded  by  adjacent  eminen- 
ces. All  tluil  their  iiili:iliit;iiils  luid  to  dread,  was  proba- 
bly bciiij;  williiii  anow  llij^hl,  or  the  range  of  a  spear, 
both  of  wliicli  are  txlrenicly  inconsiderable,  wlien  pre- 
cision is  lo  l)e  relied  upon.  Hut  lliouj^li  we  must  neces- 
sarily ascribe;  tlicir  erection  lo  a  period  of  remote  aiili- 
quity,  it  is  dilVicnlt  lo  conceive  by  what  means  iheir  un- 
civilized tenants  wotdd  accomplish  it.  The  doors  are 
in  (general  such  as  we  at  present  use  ;  but  the  lintel  of 
some  consists  of  a  hu>,'e  Iriaiii^ular  stone,  six  feet  lonj^  in 
each  side,  and  four  in  thickness.  Nay,  it  is  said,  that 
part  of  the  wall  of  one  is  composed  of  a  stone  29  feet 
loni5  and  y  feet  thick.  We  are  thus  minute  in  describing 
these  very  ancient  edilices,  as  they  exhibit  remarkable 
peculiarities,  and  because  an  evident  similarity  pervades 
the  whole,  indicating  a  common  origin  from  the  same 
people. 

It  is  not  probable  that  the  pillar  towers  found  in  Scot- 
latid  and  Ireland,  and  aiso  we  believe  on  the  continent, 
were  designed  for  military  ])urposes ;  yet  intelligent 
per.sons  have  mainlaiiH:d  a  different  opinion.  Tlius  we 
shall  only  remark,  that  they  were  of  great  hcignt,  ex- 
tremely slender,  and  of  skilful  architecture.  Some  arc 
90,  100,  even  130  feet  high,  though  not  exceeding  15 
in  diameter  at  the  base.  The  door  is  always  at  a  consi- 
derable height  above  the  ground,  sometimes  8,  10,  or 
15  feet,  and  without  any  remaining  eonmiuiiicatioii  or 
means  of  ascent.  We  shall  afterwards  see,  that  one 
great  precaution  in  constructing  castles,  was  placing  the 
entrance  far  above  the  ground. 

It  cannot  be  supposed,  that  our  ancestors  remained 
insensible  of  the  advantages  which  the  regular  entrench- 
nier.ts  and  fortifications  ot  their  Roman  invaders  afforded, 
and  possibly  might  combine  them  with  their  own  national 
modes  of  defence.  Single  fortresses,  in  all  countries, 
naturally  arise  in  place  of  simple  mounds  or  bulwarks; 
and  those  which  were  thrown  up  for  temporary  use,  at 
length  became  so  many  encircling  walls  of  strong  mate- 
rials, which  could  aflbrd  protracted  resistance  to  a  foe. 
Sometimes  the  Romans  erected  temporary  towers  on 
the  vergc^^f  their  encampments  during  their  progress 
through  an  enemy's  country  ;  and  il  their  operations 
were  to  be  permanent,  these  were  constructed  of  stone. 

On  ascending  to  an  early  period,  we  find  an  interest- 
ing specimen  of  ancient  fortification,  far  exceeding  that 
of  the  Scolish  duns,  in  Laiinceston  castle,  Cornwall. 
TliC  remains  of  a  central  tower  stand  on  the  top  of  a 
conical  hill,  which  are  of  a  circular  shape,  18  feet  of 
internal  diameter,  with  walls  10  feet  thick.  About  the 
distance  of  six  feet  from  the  exterior,  tiiis  tower  is  en- 
circled by  a  wall  12  feet  tniek,  lower  than  its  top.  After 
another  interval  of  six  fejt,  is  a  second  encircling  wall ; 
beyond  wliich  is  a  third,  or  breast-work,  now  in  ruins.  A 
circular  wall  is  saiil  likewise  to  have  surrounded  llie  hiisc 
of  the  hill,  which  is  judged  to  be  above  70  yards  in  dia- 
meter ;  and  still  furtiier  olf,  one  more,  fortified  oy  tow- 
ers, and  guarded  by  a  ditch  on  the  outside.  Tlie  area 
occupied  by  the  three  concentric  structures  on  the  lop  of 
the  hill,  is  about  31  yards  in  diameter.  Some  antii|ua- 
rians  dale  the  formation  of  this  edifice  anterior  to  the 
Roman  invasion  of  Britain  :  wiiatever  may  be  the  truth 
jn  this  respect,  the  difficulty  of  an  e.i',niy  surmounting 
Uk"  successive  entrenchments  can  easily  be  conceived. 

In  foreign  countries,  cither  exposed  to  nostile  invasion 
or  liable  to  intestine  commotion,  there  are  castles  con- 
^lrvlcted  on  a  similar  plan.  Indeed,  we  may  here  re- 
mark, that  there  is  scarcely  any  exclusive  or  peculiar 
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fashion  adopted  by  one  nation  which  is  not  at  some  ancient 
or  modem  ira  seen  in  another.  R<jcks,  islands,  and 
precipitous  heights  washed  by  the  sea,  have  always 
been  favourite  situations.  The  Mingrelian  princes  in 
Asia  dwell  in  strong  towers,  thirty  or  forty  feel  high, 
which  are  encircled  by  a  »ec(<nd  wall  of  stone.  We  are 
likewise  told  of  the  fortress  of  Iiivan  in  Persia,  built  on 
the  verge  of  asleep  precijiice,  and  suriounded  by  three 
walls.  The  ancient  and  modern  castles,  that  is,  those 
which  exist  in  modern  times,  for  wc  cannot  tell  the  pre- 
cise date  of  their  ser.i,  are  protected  by  similar  means 
of  defence.  Herodotus  describes  Lcbatana  in  Media,  as 
being  built  on  a  lolly  hill,  and  surrounded  by  seven  walls. 
All  these  were  of  dilferenl  colours,  and  each  exceeded 
the  height  of  that  adjacent  toil.  Within  the  central  in- 
closure  was  the  residence  of  the  king.  It  has  been  ar- 
gued that  Laimceslon  castle  in  Cornwall,  was  perhaps 
built  after  some  design  introduced  from  the  East,  by 
those  nations  fre(|ueiiting  the  British  coast  in  (|uesl  of 
tin.  This,  however,  is  not  a  necessary  conclusion,  be- 
cause the  vaiielies  in  fortification  in  the  san\c  com;try 
are  conspicuously  displayed,  according  to  the  prevailing 
sentiments  of  the  people  respecting  their  capacities  of 
resistance.  Thus  we  see  round  or  square  towers  stand- 
ing single  or  combined,  encircled  by  walls  or  moats,  or 
destitute  of  both  ;  small,  capacious,  low  or  lofty,  all  as 
chosen  by  individuals  diverging  from  common  rules,  or 
adopting  improvements.  But  irregularities  so  numerous 
and  so  great  are  exhibited,  that  we  can  scarcely  reduce 
the  difi'erent  edifices  under  any  certain  classification. 
Our  attention  shall  chiefly  be  directed  to  the  castles  of 
this  and  the  neighbouring  island. 

Mr  King  has  appropriated  the  erection  of  British  cas- 
tles to  nine  successive  aeras.  1  si,  The  small  strong  An- 
glo-Saxon tower,  one  remove  from  the  northern  dun; 
2d,  Tiie  large  and  improved  castles  of  .Mfred  ;  3(1,  The 
round  Norman  keeps,  on  high  artificial  mounts;  4th, 
The  beautiful  towers  of  Gundulph  about  the  time  of  the 
conquest ;  5th,  Mixed  buildings,  where  architects  were 
not  restrauied  by  any  fixed  principles;  6th,  The  magni- 
ficent piles  of  Edward  I.  derived  from  foreign  coimlries, 
uniting  the  accommodations  of  a  palace  with  the  strcngtli 
of  a  castle  ;  7th,  Palaces  as  completed  by  Edward  III. 
absorbing  liie  military  architecture  of  castles;  8th,  Spa- 
cious mansions  for  residence,  and  embattled  only  for  the 
purpose  of  ornament;  9th,  Palaces  properly  so  called. 
These  he  considers  as  including  "  all  the  regular  suc- 
cessive alterations  from  rude  barbarity  to  civilization." 

Instead  of  illustrating  the  peculiarities  of  these  differ- 
ent fortifications,  ■we  shall  confine  ourselves  to  some  mis- 
cellaneous observations  on  several  fortresses  with  whose 
siructure  we  are  acquainted,  and  on  the  means  of  de- 
fence. 

The  castles  with  which  this  island  abounded,  were,  in 
general,  erected  by  individuals ;  but  wc  are  t'lld  they 
were  originally  so  few  in  mmibcr,  that  an  invading  ene- 
my was  enabled  lo  over-run  the  country.  From  passage« 
in  Ine  life  of  .\lfred,  it  has  been  inferred  that  he  built 
only  wooden  towers  ;  and  it  has  been  concluded,  tiiat 
caslics  walied  with  stone,  designed  both  for  residence 
and  defence,  are  not  of  greater  antiquity  th.an  the  con- 
quest. Then  it  is  affirmed  by  our  older  historians,  tiiat 
the  whole  kingdom  was  harassed  with  building  castles  by 
command  of  the  sovereign;  and  tiie  turbulent  condition  of 
the  succeeding  reigns  contributed  to  increase  them  more 
and  more.  They  served  as  well  for  a  receptacle  to  the  law- 
less, as  a  protection  for  the  ordcrlv  p»rt  of  the  commuai 
3  R 
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ty  ;  but  from  the  powers  usurped  by  the  rude  and  igno- 
rant owners,  they  at  length  became  the  residence  of  so 
many  petty  tyrants.  Stephen  is  reported  to  have  encou- 
raged the  erection  of  castles  in  the  earlier  part  of  his 
reign,  and  no  less  than  1115  were  built  before  its  close, 
so  thrit  the  face  of  the  country  was  entirely  covered  with 
them.  However,  the  licentious  conduct  of  those  who  in- 
habited them  becoming  intolerable,  a  treaty  was  entered 
into  with  Henry  Duke  of  Normandy,  whereby  all  con- 
structed witliin  a  certain  period  should  be  destroyed. 
Wany  were  therefore  rased  to  the  ground,  and  subjects 
were  prohibited  to  erect  others  without  special  licence. 
Probably  the  means  of  obtaining  the  royal  permission 
was  not  of  difficult  attainment,  and  in  the  subsequent 
reigns,  subjects  continued  to  build  castles  until  they  came 
to  be  no  longer  considered  indispensible  to  safety. 

It  has  appeared  extraordinary  to  some,  that  so  many 
castles  could  be  erected  in  England  within  so  short  a 
time  as  from  the  conquest  to  the  end  of  Stephen's  reign; 
but  let  us  consider  what  was  done  in  Ireland  during  the 
reigns  of  Elizabeth  and  James.  The  former  obliged  eve- 
ry grantee  of  forfeited  land  to  build  a  fort  or  castle  for  the 
protection  of  his  family  and  tenants,  and  the  stile  of  for- 
tification was  to  be  proportioned  to  the  extent  of  his 
grant.  Lord  Aubigny  having  obtained  3000  acres,  built 
a  strong  castle,  50  feet  long  by  28  in  breadth,  five  stories 
high,  flanked  by  four  round  towers  ;  adjoirdng  to  it  was 
another  fortification,  50  feet  square,  flanked  by  two  tur- 
rets 15  feet  high.  This  castle  stood  where  five  public 
roads  met,  and  kept  the  neighbouring  country  in  awe.  In 
a  few  years  one  hundred  and  sixty  eight  fortifications, 
great  and  small,  arose  in  the  six  northern  counties ;  and 
it  has  been  calculated  that  there  were,  most  likely,  not 
fewer  than  three  or  four  thousand  in  the  whole  island. 

After  all  the  intermediate  stages  of  military  architec- 
ture, to  which  the  labours  of  individuals,  or  even  of  un- 
civilized states,  gave  birth,  we  at  last  find  the  completion 
of  strong  and  extensive  edifices,  artfully  constructed, 
and  secured  against  the  warlike  assaults  of  an  enterpris- 
ing enemy. 

A  large  portion  of  ground,  sometimes  extending  to 
many  acres,  was  enclosed  within  the  precincts  of  a  cas- 
tle, which  consisted  of  various  important  parts.  First, 
the  barbican,  or  watch  tower,  an  advanced  post,  stood 
beyond  the  moat  by  which  the  castle  was  encircled.  On 
the  verge  of  the  moat  was  a  wall,  called  the  wall  of  the 
outer  ballium.  A  vacant  piece  of  ground,  contained  be- 
tween it  and  another  wall,  was  called  that  of  the  inner 
ballium.  Within  this  second  wall  were  the  diflerent  edi- 
fices appropriated  to  the  garrison ;  and  the  citadel,  or 
keep,  tlie  main  place  of  refuge  and  security  to  the  de- 
fenders. The  walls  were  strengthened  by  round  or 
square  turrets,  properly  disposed  ;  and  we  read  of  inge- 
nious contrivances,  among  those  of  the  most  ancient  con- 
struction, for  communications  among  the  besi(;ged.  The 
city  of  Byzantium  had  seven  towers,  from  one  to  another 
of  whicii  sound  could  be  transmitted,  and  in  such  a  man- 
ner, that  no  confusion  or  interruption  ensued.  In  like 
manner,  we  find  flues  or  cavities  among  tiie  remains  of 
some  of  the  castles  of  this  kingdom,  which  it  is  likely 
■were  intended  for  no  other  purpose. 

The  barbican,  which  constituted  the  sole  entrance  into 
the  castle,  was  connected  to  the  moat  by  a  draw -bridge, 
ao  that  it  might  full  into  the  hands  of  an  enemy  without 
great  danger  to  the  besieged. 

The  ditcl<,  which  was  either  wet  or  dry,  was  frequent- 
ly of  great  breadth  and  depth  ;  if  dry,  subterraneous  pas- 


sages from  the  castle  sometimes  communicated  with  it, 
through  which  cavalry  could  issue.  Here  there  was  an- 
other draw-bridge  connected  with  the  external  rampart 
or  wall  of  the  outer  ballium,  which  was  lofty,  flanked 
with  towers,  and  had  an  embattled  parapet,  pierced  with 
chinks,  to  give  a  view  of  the  surrounding  objects.  The 
entrance  to  the  outer  ballium,  and  also  to  the  inner,  was 
through  a  strong  gate,  situated  between  two  towers,  and 
rendered  yet  more  secure  by  a  ponderous  portcullis,  sli- 
ding like  a  window  sash  in  a  groove  of  the  wall.  It  was 
not  one  gate  only  which  protected  the  garrison ;  two,  or 
even  three,  single  or  double,  are  seen  in  ancient  castles, 
each  with  its  iron  portcullis :  all  which  had  to  be  forced 
before  access  could  be  gained  to  the  interior. 

The  keep,  or  dungeon,  which  our  modern  poets  ab- 
surdly call  the  donjotii  in  imitation  of  the  barbarous 
French  of  ancient  times,  frequently,  and  perhaps  most 
properly,  stood  in  the  centre  of  the  whole  structure,  on 
an  eminence.  But  its  place  was  by  no  means  uniform ; 
and  it  is  very  often  situated  at  an  angle  of  the  enclosure, 
or  sometimes  at  one  side.  Its  figure  was  round,  square, 
or  polygonal ;  its  height  and  diameter  indefinite.  The 
walls  were  always  of  great  strength,  even  eighteen  or 
twenty  feet  thick  ;  it  was  guarded  by  a  moat,  and  its  en- 
trance was  through  a  machicolated  gate,  that  is,  where 
there  were  gratings  or  apertures  above,  through  which 
melted  lead  or  scalding  water  could  be  poured  on  the  as- 
sailants, or  heavy  weights,  that  could  be  retracted  by 
chains,  employed  to  crush  them  below. 

In  vulgar  acceptation,  the  keep  is  now  understood  to 
be  the  place  formerly  devoted  to  the  confinement  of  pri- 
soners alone,  and  that  it  was  invariably  a  subterraneous 
dungeon  :  but,  on  the  contrary,  it  was  always  a  lofty  tow- 
er, and  the  residence  of  the  principal  persons  of  the  cas- 
tle. We  know  not  whence  the  name  of  dungeon  origi- 
nates ,  but  we  cannot  coincide  in  the  conjecture  of  those 
antiquarians,  who  think  it  is  from  the  scanty  light  re- 
ceived through  the  narrow  apertures  of  thick  walls.  If 
the  keep  was  small,  a  single  apartment  occupied  each 
story  ;  in  large  castles,  it  was  a  round  or  square  tower 
of  four  or  five  stories,  each  containing  more  than  one 
apartment,  with  turrets  at  the  angles  of  the  latter,  in 
which  were  stairs.  Frequently  in  the  centre  of  the  ground 
floor  there  was  a  well  of  terrific  depth  ;  and  there  were 
also  frightful  vaults  below  for  the  reception  of  prison- 
ers. The  stories  were  divided  by  strong  arches  or  sim- 
ple flooring,  and  the  summit  was  usually  crowned  by  a 
platform  and  embattled  parapet,  whence  the  garrison 
could  descry  the  approach  of  their  enemies.  To  pre- 
vent the  access  of  missile  weapons,  the  only  windows 
were  narrow  loop  holes,  or  long  chinks  in  the  wall,  which 
in  itself  was  of  such  thickness,  as  to  admit  of  chambei-s 
or  stairs  in  its  substance. 

Very  great  varieties,  however,  are  exhibited  by  the 
keeps  of  successive  ages,  or  perhaps  of  the  same  ;  and 
considering  it  as  the  ultimate  place  of  refuge  to  the  be- 
sieged, we  cannot  be  surprised  thai  their  utmost  skill 
and  eftbrts  were  lavished  on  its  structure.  All  suigic 
towers  unconnected  with  walls  or  circumvallations,  come 
under  the  general  name  of  keep,  for  in  fact  a  keep  is  no- 
thing but  a  tower.  Strength  was  more  the  ol)ject  than 
convenience  ;  and  if  in  any  situations  the  accommodation 
of  the  defender  was  studied,  it  was  in  such  a  way  tlial  the 
security  of  the  castle  might  not  be  endangered.  Tiius, 
in  the  lower  stories,  notliing  but  long  narrow  loops  and 
oeillets  admit  the  liglit ;  and  where  tliere  are  windows, 
they  arc  cautiously  placed  so  high  as  to  be  beyond  the 
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hazard  of  piojcclllcs,  or  il'  one  should  enter,  it  will  strike 
the  interior  arch  in  the  suhstanc.e  of  llie  wall.  There  arc 
instances  where  the  looj)  is  contrived  obliquely  inclininjj 
downwards,  so  that  if  a  missile  weapon  entered,  instead 
of  reachinp;  the  interior  of  a  chamber,  it  was  conducted 
up  to  the  roof  beside  the  loop  itself,  on  which  its  force 
was  spent. 

The  keep  of  Coningshurgh  castle  in  Yorkshire  is  of 
remote  anti(|uity,  and  has  been  ascribed  by  several  anti- 
quarians to  the  fourth  or  fifth  century.  It  rises  from  a 
low  mount  at  one  anf^le  of  the  area  that  formerly  consti- 
tuted the  whole  castle.  From  the  surface  of  the  mound, 
the  diameter  of  the  tower  gradually  decreases  until 
about  18  feet  in  height,  where  there  is  an  entrance  by  a 
flight  of  steep  narrow  steps  to  the  interior.  The  tower 
then  rises  perpendicularly  to  the  height  of  80  or  90  feet 
from  the  ground.  Its  figure  is  cylindrical  ;  but  six  mas- 
sy buttresses  project  eight  feet  from  the  sides,  exliibit- 
ing  an  unusual  style  of  architecture.  The  tower  is  of 
small  diameter,  there  being  only  a  single  apartment  at 
the  entrance  2 1  feet  wide,  lighted  by  loop  holes.  In  the 
centre  is  a  circular  aperture,  thruuijh  which  is  seen  a 
dismal  dungeon  below,  which  no  one  has  yet  had  resolu- 
tion to  explore.  But  this  being  generally  the  site  of  the 
well,  possibly  a  spring  exislsatllie  bottom.  In  the  thick- 
ness of  the  wall,  which  is  fifteen  feel,  there  is  a  broad 
stair,  iigiited  by  two  loop  liolcs,  and  in  another  part  also 
in  the  thickness  of  the  wall,  arc  chambers,  one  of  which 
is  of  a  hexagonal  form,  the  roof  15  or  16  feet  high,  and 
resting  on  pillars.  The  keep  of  Carisbrook  castle  is 
circular :  its  internal  diameter  is  2 1  feet,  and  it  is  like- 
wise strengthened  with  buttresses.  Like  the  former,  it 
rests  on  a  mound,  and  the  entrance  is  above,  by  a  steep 
flight  of  50  steps  from  a  covered  way.  At  the  bottom  of 
tiic  keep  is  a  dungeon,  and  near  the  centre  a  well,  said  to 
have  originally  been  300  feet  deep.  Belonging  to  the  same 
castle  is  another  tower,  with  a  well  still  2  10  feet  in  depth. 
Nothing  was  of  equal  consequence  to  the  besieged  as  a 
constant  supply  of  water  ;  hence  particular  care  was  ob- 
served to  choose  the  site  of  the  keep  above  a  spring  ; 
and  such  are  almost  always  found  on  digging  out  the  ru- 
ins far  under  the  surface.  Sometimes  the  well  was  on 
the  outside  of  the  foundation,  and  so  enclosed  within  a 
tower,  rising  of  equal  height  with  the  keep,  through 
which  water  could  be  drawn  up  to  the  top  of  the  castle. 

Instead  of  the  small  towers  which  formed  the  keep  of 
Carisbrook  or  Coningsburgh  Castle,  the  analogy  be- 
tween which  and  the  pillar  towers  in  Scotland  and  Ire- 
land, so  far  as  respects  the  height  of  the  entrance  above 
the  ground,  cannot  be  overlooked,  there  are  large  square 
or  circular  structures  in  other  places  of  defence,  design- 
ed for  the  same  purpose.  The  tower  of  Canterbury 
Castle  is  nearly  a  square,  being  88  feet  by  80,  and  some 
are  much  larger.  Mr  King,  who  has  bestowed  much  at- 
tention on  the  subject  of  ancient  castles,  considers  the 
castle  of  Rochester  as  one  of  the  most  perfect  for  de- 
fence ;  but  our  limits  preclude  us  from  shewing  in  de- 
tail the  means  by  which  that  was  attained.  Here  the 
chief  tower  is  nearly  square,  like  the  preceding,  being 
75  feet  by  72  :  and  what  the  architect,  according  to  that 
author,  has  had  in  view  and  accomplished,  was,  I.  To 
provide  for  the  security  of  the  entrance.  2.  To  protect 
the  garrison  after  capture  of  the  out- works,  and  preserve 
lo  them  the  power  of  annoying  the  enemy.  3.  To  mis- 
lead the  besiegers,  by  drawing  their  attacks  to  the  strong- 
est part  of  the  buildings.  4.  To  secure  the  stores,  and 
also  the  prisoners,  by  an  inconsiderable  guanl.     5.  To 


convey  the  great  engines  of  war  into  the  different  apart- 
ments with  facility,  and  also  to  the  top  of  the  tower.  6. 
The  means  of  speedily  alarming  the  whole  garrison, 
without  apprizing  the  enemy.  7.  Supplying  the  castle 
with  water.  8.  Discharging  the  smoke,  and  formation 
of  the  drains.  9.  I'roviding  a  safe  and  commodious  ha- 
bitation for  tlie  governor  of  the  castle. 

The  disposal  of  the  two  ballia  was  not  invariably  en- 
circling the  castle  ;  for  there  are  examples  of  one  at  each 
of  two  sides,  as  in  IJunamase  in  Ireland  :  neither  was  the 
dungeon  for  confinement  of  prisoners  always  under  the 
principal  tower.  The  walls  of  Cockermouth  Castle  in 
Cumberland  form  nearly  a  scjuare,  about  600  yards  in 
com])ass,  flanked  by  several  s(|uare  towers.  Within  arc 
two  courts;  and  on  each  side  of  the  gate  entering  into 
the  second  are  two  deep  dungeons,  vaulted  at  the  top, 
and  with  a  small  opening,  through  which  the  prisoners 
were  lowered  down:  two  narrow  slits,  level  with  the 
ground,  admitted  the  provisions,  light,  and  air.  Each 
dungeon  is  capable  of  containing  50  persons.  Such  dun- 
geons were  sometimes  in  the  vestibule  of  the  entrance 
into  the  tower;  but  little  regard  was  paid  to  the  conve- 
niences of  those  unfortunate  captives,  who  fell  into  the 
hands  of  their  enemies  ;  and  numerous  examples  arc  re- 
corded of  their  being  starved  to  death  from  mere  negli- 
gence. 

Castles,  large  or  small,  enclosing  courts  within  their 
precincts,  are  common  throughout  the  island,  and  at  the 
same  time  exhibit  great  irregularity  of  structure.  The 
castle  of  Kildrummy,  in  the  north  of  Scotland,  was  of  a 
pentagonal  form,  and  defended  at  each  angle  by  a  strong 
and  lofty  tower:  the  remains  of  one  is  still  judged  to  be 
50  yards  in  height.  It  contains  a  spacious  court,  exceed- 
ing an  English  acre  in  size  ;  and  there  are  indications  of 
a  subterraneous  passage,  for  communicating  with  a  deep 
glen  below,  through  which,  it  is  aflflrmed,  both  men  and 
horses  could  reach  a  stream  (lowing  in  its  centre.  Before 
the  use  of  cannon,  this  place  is  said  to  have  been  thought 
impregnable. 

Enlarging  the  extent  of  castles  admitted  of  an  irregu- 
lar assemblage  of  buildings,  and  as  the  successive  own- 
ers attended  to  both  convenience  and  defence,  their  alter- 
ations and  additions  frequently  exhibit  a  confused,  and 
sometimes  an  unsightly  pile.  Alany  were  so  spacious  as 
to  have  churches  or  chapels,  we  believe  even  monaste- 
ries, attached  to  them,  and  great  halls  were  fitted  up  for 
the  hospitable  entertainment  of  retainers,  or  dependents 
on  the  proprietor.  The  great  hall  of  Naworlh  castle, 
which  is  a  large  square  pile,  surrounding  a  court  fortified 
liy  square  towers  and  battlements,  is  an  hundred  feet  in 
length.  In  Raby  castle,  which  is  an  extensive  irregular 
edifice,  with  square  towers,  built  in  1378,  is  a  hall  nearly 
of  equal  dimensions  with  the  former,in  which  700  knights, 
who  were  vassals  of  the  family  owning  it,  are  said  to  have 
assembled  :  and,  as  is  well  known,  the  unfortunate  Queen 
Mary,  by  a  cruel  sentence  of  the  English  court,  was 
beheaded  in  the  great  hall  of  Fotheringhay  castle. 

The  ancient  castles  of  Britain  and  Ireland,  and  in  most 
parts  of  the  continent,  were  built  of  stone  and  lime  ;  but 
the  latter,  by  mixture  with  water,  was  reduced  almost 
to  a  fluid  state,  and  uncommon  quantities  poured  into 
the  walls.  A  strong  and  durable  bulwark  was  thus  pro- 
duced, which  the  lapse  of  succeeding  centuries  is  re- 
quired to  impair. 

The  walls  of  the  spacious  castles  built  by  the  Moors 
are  formed  of  mortar  only,  and  entirely  without  stones. 
Having  undergone  the  necessary  preparation,  the  mor- 
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tar  is  rammed  hard  into  moulds,  first  for  a  foundation  ; 
when  tliis  is  done  the  moulds  are  removed,  and  receive 
another  supply,  which  is  also  allowed  to  harden  ;  and  by 
successively  shitting  the  moulds  higher  and  higher,  the 
wall  gradually  rises,  and  by  the  quality  of  the  mortar, 
and  the  influence  of  the  sun,  becomes  as  hard  and  dura- 
ble as  stone. 

Block  houses,  or  wooden  towers,  were  also  frequent- 
ly erected,  thoui^h  rather  for  temporary  use  than  per- 
manent fortifications  ;  nor  is  the  use  of  them  unknown 
in  modern  times. 

The  style  of  the  ancient  castle  was  necessarily  such  as 
to  be  best  calculated  for  defence  against  the  usual  en- 
gmes  of  war,  and  the  repeated  assaults  of  an  enemy. 
Perhaps  a  considerable  time  elapsed  before  the  first  in- 
vented cannon  supplanted  the  catapulta,  mangonel,  tre- 
buchet,  and  warwolf,  which  were  all  employed  to  dis- 
charge enormous  stones  against  the  besieged.  These 
machines  could  throw  a  weight  of  two  or  three  hundred 
pounds  ;  and  an  instance  is  related  where  a  certain  gene- 
ral being  displeased  with  the  purport  of  a  mission  from 
a  neighbouring  enemy,  loaded  his  engine  with  the  mes- 
senger, and  threw  him  within  the  lines.  While  showers 
of  stones  were  discharged  against  the  besieged,  batter- 
ing rams  were  forcibly  impelled  against  the  gates,  and 
moveable  towers,  pushed  forward  on  wheels,  enabled 
the  assailants,  from  different  stages,  to  mount  the  walls. 
Fire  and  mining  were  both  employed,  and  the  defenders 
successively  driven  from  their  strongest  posts  :  thus,  in 
four  assaults  by  Henry  III.  on  Bedford  castle  in  1224, 
"  the  barbican  was  taken  by  the  first,  and  by  the  second 
the  outer  ballium.  The  old  tower,  on  the  third  attack, 
was  thrown  down  by  the  miners,  whereby  with  great 
danger  they  rendered  themselves  masters  of  the  inner 
ballium,  through  a  chink.  At  the  fourth  assault  the 
miners  set  fire  to  the  tower,  so  that  the  smoke  burst 
forth,  and  the  walls  were  rent  by  broad  fissures,  which 
compelled  the  garrison  to  surrender."  While  the  attack 
was  going  on,  the  besieged  were  not  idle:  the  stones 
projected  by  the  assailants  were  returned  ;  if  the  force 
of  the  battering  ram  was  directed  against  the  wail,  wool 
packs  were  hiterposed  ;  likewise  logs  of  timber  were 
thrown  down  to  crush  the  enemy,  or  their  machines  were 
destroyed  by  immense  weights  falling  upon  them.  While 
the  besiegers  attempted  to  force  the  gates,  burning  sand 
or  boiling  lead  were  poured  upon  their  heads  ;  and,  if 
they  did  succeed,  a  ponderous  portcvillis,  descending  in 
its  frame,  opposed  their  progress. 

It  was  iiot  of  less  importance  in  ancient  times  to  indi- 
viduals, than  it  is  now  to  a  nation,  to  prevent  an  enemy 
from  gaining  a  fortification.  The  unfortunate  defiMiders 
were  generally  put  to  death,  and  to  an  ignominious  one, 
in  proportion  to  the  bravery  they  had  displayed  in  resist- 
ance. Tills  horrible  custom,  practised  only  by  a  few 
modern  barbarians,  is  of  ancient  date.  Joshua,  the 
leader  of  Israel,  murdered  his  captives  in  cold  blood. 
Alexander  the  Gi'eat  having  besieged  Arimazes,  a  sol- 
dier who  had  established  himself  on  a  mountain,  with 
30,000  men,  gained  the  strongest  posts  above  his  enemy. 
Arimazi;s  oflered  to  surrender,  on  condition  that  lis  own 
and  his  followers  lives  should  be  spared  ;  but  the  victo- 
rious monarch  rejected  terms  of  capitulation.  Thcie- 
fore  Arimazcs  having  descended  with  his  relatives  and 
chief  men,  Alexander  cruelly  scourged  them,  and  then 
crucified  them  at  the  foot  of  the  hill.  Mankind  are  too 
sanguinary  to  shun  such  examples  ;  and  there  are  re- 
pealed instances,  as  at  Bedford,  Hochcsler,  and  many 


other  places,  where  the  vanquished  garrison  were  pro 
miscuously  hanged  by  their  ferocious  conquerors. 

Where  petty  states  are  confined  within  narrow  limits, 
an  uncommon  number  of  warlike  edifices  will  always 
be  found,  both  to  guard  against  internal  divisions,  from 
which  unsettled  governments  are  never  free,  and  to 
serve  as  a  security  against  mutual  invasions.  But  from 
the  prevalence  of  the  feudal  system  in  these  kingdoms, 
they  were  alike  the  protection  of  the  tyrannical  overlord, 
and  the  unprincipled  marauder,  who  subsisted  by  the 
booty  acquired  from  his  defenceless  neighbours.  A  sa- 
vage herd  of  retiiiners  was  sometimes  kept,  to  enable 
the  lawless  owner  to  resist  his  native  sovereign,  or  to 
aid  him  in  wanton  oppression  of  his  own  vassals,  or 
those  of  others.  Invested  with  absolute  powers  and 
privileges,  he  could  with  impunity  condemn  an  oflender, 
real  or  imaginary,  to  a  dungeon,  or  even  inflict  a  capital 
sentence  upon  him  ;  and  it  was  judged  an  act  of  cle- 
mency, if  his  resentment  extended  only  to  suspension  of 
the  culprit  a  few  hours  by  the  heels,  instead  of  by  the 
neck,  on  a  gibbet.  If  remote  from  the  seat  of  adminis- 
tration, as  in  Ireland,  where  the  people  are  still  in  an 
uncivilized  state,  or  in  the  northern  parts  of  Scotland,  it 
was  scarcely  witiiin  the  power  of  government  to  root 
out  the  turbulent  chieftains.  No  sooner  were  hostile 
measures  manifested  against  him,  than  his  whole  clan, 
by  one  common  voice,  arose,  and  formed  of  themselves 
an  army  for  his  defence  :  he  retreated  to  the  fastnesses 
of  the  liilis,  or  fortified  himself  in  his  castle  in  some 
wild  and  inaccessible  quarter,  where  he  bid  defiance  to 
his  assailants. 

From  the  total  change  in  warlike  operations,  the  abo- 
lition of  the  feudal  system,  and  the  greater  civilization 
of  this  island,  the  castles  in  the  hands  of  private  hidivi- 
duals  have  gradually  been  allowed  to  decay.  A  long 
protracted  interval  of  hitcrnal  peace  renders  them  unne- 
cessary to  the  crown,  and  the  watchful  eye  of  the  police 
guards  the  safety  of  the  subject,  without  his  seeking 
places  of  refuge.  Those  that  still  remain,  are  rather 
calculated  for  ostentation  than  defence.  We  should 
therefore  view  the  bulwarks  that  surrounded  our  ances- 
tors with  double  interest,  and  felicitate  ourselves  on 
existing  in  times,  when  they  are  no  longer  recpiired  for 
our  personal  security. 

See  Asser  dc  rebus  Geslis  Jllfredi.  Matthew  Paris, 
Hi.-toria  jlnglics.  Gesta  Regis  Stephani,  ajiud  Ducheiic, 
p.  934.  Kadulfus  de  Uiceto,  afiitd  Twysden  and  Gale 
Scri/itorcs  ^ngtia.  jirchaolugia,  v.  4,  6,  9,  10.  Bor- 
lase's  Jlccount  of  Cornwall.  AV right's  Louthiana.  Cor- 
diner's  ^4ntiijni!ies  and  Scenery  uf  Scotland.  Cordiner's 
licmarkablc  Ruinn.  Pennant's  Tour  in  Wales  ;  in  Scot- 
land ;  Journey  from  Chester  to  London.  Grose's  yitili. 
giiilies  of  Knifland  ;  Scotland;  Ireland.  Ledwich's  ^«- 
tiijuities  of  Ireland.      King's  Alunimenta  .'Intiqtta.     (c) 

CASTLl'.TCnVN.     See  Dkuuvshike. 

CASTLK'IOVVN.     See  Man,  Isi.e  ok. 

CASTRAMF.TATION.     See  Foutuicatio.n. 

CASTRATION.     See  Sukgeuv. 

CASTRIES,  Bay  ok.  See  Tautauv,  and  La  I'e- 
rouse's  Foyatfe,  vol.  ii. 

CAS'TS.  These  are  impressions,  figures,  or  statues, 
formed  of  plaster  of  Paris,  sulphur,  metals,  or  other 
substances. 

Sculptures  of  every  description  are  so  tedious  and 
expensive,  that  a  more  speedy  and  economical  method 
is  adopted,  of  obtaining  resemblances  in  plaster  of  Pa- 
ris.    This  is  attended  with  the  conveiiicncc  of  the  male- 
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rials  being  easily  procured  in  a  stale  of  pi'oparation  for 
inniu'diiile  use  as  an  inip:ii[)al>le  powclei';  and  nothiui^ 
more  is  required  tli.iii  an  addilion  of  water  to  reduee  it 
to  tre  eonsihtence  of  tliiii  paste  or  cream. 

A  mould  is  always  necessary  for  a  cast,  in  wliatevi:r 
subslunec  it  is  made,  and  it  is  formed  accordintj  to  tlie 
natuie  or  lij^ure  of  the  subject.  In  takiii}^  a  cast  f?'oni  a 
medal,  for  example,  it  is  to  Ije  laid  on  a  smooth  surface, 
and  encircled  by  a  hoo[)  of  card  or  papei-,  of  the  breadth 
desired  for  the  thickness  of  the  mould.  The  plaster, 
reduced  to  the  consistence  of  thick  cream,  is  then  to  be 
poui-ed  over  the  medal,  and  allowed  to  dry.  Thus  a 
niouUl  is  formed,  which  is  hollow,  to  receive  the  cast. 
Its  surface  must  be  brushed  over  with  a  camel-hair 
pencil,  dipped  in  olive-oil  ;  observing  if  there  arc  any 
lio.es,  previously  to  hll  then>  up  by  a  similar  expedient, 
■with  ihiii  plaster,  wliich  will  also  prevent  holes  in  the 
cast.  The  mould  is  next  to  be  surroinuled  with  a  card 
or  paper  hoop,  as  broad  as  the  thickness  of  the  cast,  and 
the  plaslei-,  reduced  almost  to  a  fluid,  poured  in.  By 
allow  inji;  it  to  dry,  the  cast  is  formed,  and  many  succes- 
sive casts  may  be  obtained  from  the  same  mould. 

If  the  subject  be  larger  than  a  medal,  we  must  use  a 
•wooden  frame,  within  wi  ich  the  subject  is  laid,  as  a 
ccrlaui  degree  of  strength  is  necessary  to  resist  the 
pressure  of  the  lluid  plaster.  It  is  essential  to  observe, 
that  immediately  after  being  reduced  to  the  proper  con- 
sistence, the  ])!aster  must  be  poui'cd  on  the  subject,  as 
by  st'.iiidihg  it  becomes  unfit  for  use. 

'i'his,  owever,  is  a  method  adapted  only  to  tlic  most 
simpi  impressions,  and  where  none  but  one  side  or  sur- 
face IS  to  Oe  taken  off.  If  ti.ere  are  several  surfaces,  the 
mould  must  be  divitled  into  sucii  a  number  of  parts  as 
circumstances  may  require.  Supposing  a  cast  of  a  round 
or  angular  subject  is  tl..  sired,  tt-.e  plaster  must  not  be 
reduced  nearly  to  fluidity  as  before,  but  to  the  consist- 
ence of  paste.  This  is  to  be  applied  by  the  hand  as  a 
coatii))-  on  tlie  subject,  and  slightly  pressed,  so  as  to  be 
adapted  to  all  its  (liirerent  parts,  and  then  cut  through  in 
several  jilaces  with  a  very  thin-edged  knife.  After  be- 
ing of  such  consistency  as  to  retain  the  impression,  tlie 
pieces  are  allowed  to  become  completely  dry,  having, 
previous  to  the  division,  received  various  pencil  marks, 
that  they  may  be  more  easily  united  for  the  cast.  Con- 
siderable dexterity  is  necessary  in  dividing  the  pieces  of 
tlie  mould  asunder,  and  in  properly  adapting  them  for 
the  cast  they  arc  to  receive.  After  being  completely 
dried,  they  are  to  be  well  greased  and  united,  and  the 
plaster,  as  before,  reduced  almost  to  a  fluid  state,  pour- 
rd  in  so  as  to  fill  the  whole  cavity.  The  mould  is  then 
taken  off,  and  the  cast  appears. 

Large  casts  are  generally  hollow,  both  to  be  lighter 
and  to  save  the  materials.  In  that  case,  a  wooden  core 
is  suspended  within  the  mould,  with  the  thicker  end 
outwards,  so  as  to  be  more  easily  withdrawn.  If  tiic 
cavity  be  of  an  irregular  figure,  the  core  may  consist  of 
day,  also  suspended  within  the  mould  by  cross  wires,  or 
wtherwise,  and  afterwards  picked  out  by  a  sharp  pointed 
or  hooked  implement. 

In  casting  a  bas-relief  from  wax,  or  to  obtain  another 
cast  of  the  same  substance,  the  figure  desired  is  first 
to  be  modelled  on  wood  or  glass,  and  being  surround- 
ed by  a  frame,  plaster  is  poured  over  it.  This  is  al- 
lowed to  dry,  and  when  removed,  serves  to  receive 
the  cast.  If  dipped  in  water,  and  suddenly  withdrawn, 
The  was  poured  in  will  i!0t  adhere,  and  comes  out  quite 
clean. 


Delicate  and  beautiful  casts  arc  obtained  in  sulphur, 
which,  of  f'le  years  especially,  has  been  successfully 
employed  to  preserve  rcpresentatioiisof  the  mo&l  elegant 
sculptures  of  antiijuity.  The  mould  for  a  cast  of  this  de- 
scription being  formed  of  plaster,  is  repeatedly  dipped 
into  half  a  pint  of  boiled  lintseed  oil,  mixed  with  an  ounce 
of  spirit  of  turpentine,  by  which  the  surface  is  haidencd. 
A  (juantity  of  sulphur  being  melted  in  ai>  iron  ladle  over 
the  fire,  and  allowed  to  flame  for  five  or  six  minutes,  is 
taken  of!',  and  after  cooling  a  little,  is  pouix-d  inio  the 
mould;  and  the  cast  having  stood  a  few  minutes,  in-dv  be 
taken  out.  Adding  a  tliird  part  of  vermilion,  and  stirring 
the  mixture  well  together,  will  produce  a  cast  of  a  fine 
red  colour.  When  the  cast  is  taken  fiom  the  mould,  it 
should  receive  a  polish,  from  being  rubbed  over  with 
clean  cotton. 

Small  metallic  casts  were  easily  obtained  from  moulds 
of  plaster,  clay,  or  sand,  the  latter  of  which  are  prefer- 
able for  those  of  larger  size.  In  all  cases,  particular 
care  must  be  observed  to  have  the  mould  pi:rfectly  dry, 
otherwise  the  cast  will  be  disfigured  by  blow-holes  or 
pores,  and  the  safety  of  the  artist  endangered  by  explo- 
sions, from  the  rarefaction  of  the  fluids  lemaining  uncx- 
pellcd.  Yet  as  very  few  casts  of  considerable  size  are 
to  be  obtained  free  of  blow  holes,  these  must  necessarily 
be  filled  up,  either  by  screwing  in  a  portion  of  the  same 
substance,  or  beating  it  in.  The  latter  is  the  better  me- 
thod, as  the  interstice  is  more  completely  filled  up;  but 
instead  of  simply  filling  up  the  pore  in  the  cast  taken 
from  the  mould,  the  defect  is  more  completely  cuied,  by 
enlarging  it  somewhat  more,  and  then  beating  in  a  piece 
of  metal.  If  the  cast  has  to  undergo  a  considerable 
change  after  coming  from  the  mould,  it  should  be  beat 
over  the  whole  surface  with  a  hanmier  of  a  few  ounces 
weight,  which  will  close  all  the  small  blow-holes,  and 
fit  it  for  receiving  a  suitable  polish.  This  method  can- 
not be  adopted  wiiere  a  complete  and  perfect  figure  from 
the  mould  is  desired. 

Equal  quantities  of  pumice-stone  and  plaster  of  Paris, 
with  a  third  of  clay,  is  considered  a  suitable  composition 
for  moulds  to  receive  small  metallic  casts;  or  two  parts 
of  fine  brick-dust,  added  to  four  of  plaster,  and  mixed  up 
with  water  until  of  the  consistence  of  cream.  Supposing 
a  small  animal,  a  bird,  frog,  or  lizard,  is  to  be  imitated, 
the  subject,  after  being  moistened  with  spirit  of  wine,  is 
to  be  suspended  by  threads,  in  a  trough  or  frame,  which 
must  then  be  filled  with  the  composition.  But  a  chan- 
nel to  the  cavity  which  the  subject  occupies  must  be 
preserved  by  a  strong  thick  w  ire,  proceeding  from  its 
extremities,  to  above  the  surface  of  the  composition. 
This,  when  witiidrawn,  will  leave  a  conduit  for  receiv- 
ing the  metal.  Otlier  vents  are  necessary,  in  all  moulds, 
large  or  small,  for  allowing  the  included  air  to  escape. 
Tlie  subject  tl.us  remaining  included,  and  the  wires  be- 
ing witiuh-awn,  the  niould  must  be  gradually  exposed  to 
successive  degrees  of  heat,  until  becoining  red  hot, 
wheroby  the  subject  will  be  totally  consumed,  and  a  cavi- 
ty left,  corresponding  to  the  space  occupied  by  its  parts. 
But  as  some  particles  of  dust  or  ashes  may  remain  after 
every  precaution  to  discharge  them,  the  cavity  should 
be  filled  with  mcrcviry,  by  vhich  means  they  will  rise 
on  tiic  surface,  and  may  be  poured  out  along  with  it. 
The  mould,  when  converted  to  use,  must  be  rendered 
very  hot,  and  gently  struck  after  receiving  the  metal, 
that  access  may  be  gained  to  all  its  parts,  and  the  expul- 
sion of  air  facilitated.  After  being  allowed  a  sufficient 
time  to  cool,  the  cast  is  removed. 
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Metallic  casts  of  large  subjects,  are  great  and  impor- 
tant works,  wherein  the  concurrence  of  many  different 
circumstances  are  essential  to  the  success  of  the  artist. 
The  ancients  were  well  acquainted  with  the  various  me- 
thods practised  in  casting-  in  bronze,  as  appears  from  the 
beautiful  relics  still  preserved  to  us,  and  the  description 
of  the  busts  and  statues  of  divinities  in  their  temples.  It 
has  been  conjectured,  however,  that  none  of  them  were 
of  extraordinary  size  ;  that  they  were  in  general  little  if 
any  larger  than  life,  and  that  the  colossus,  celebrated  as 
one  of  the  wonders  of  the  world,  could  only  have  been 
formed  of  plates  of  metal.  Some  of  the  ntoderns  have 
peculiarly  excelled  in  this  branch  of  the  arts,  and  have 
themselves  minutely  laid  down  the  rules  whereby  to  ob- 
tain a  successful  metallic  cast. 

Here,  as  in  all  other  cases,  a  model  of  the  cast  is  built 
on  a  skeleton,  composed  of  wood  or  iron,  exhibiting  the 
angles  and  curvatures  of  the  figures  desired.  The  fa- 
mous artist,  Benvenuto  Cellini,  affirms,  that  this  skele- 
ton should  be  covered,  to  nearly  the  size  of  the  figure, 
with  clay,  well  beaten  together  with  a  quantity  of  rags, 
by  an  iron  rod,  and  the  mixture  thus  kept  several  months 
to  macerate.  It  will  then  form  a  paste,  which  may  be 
wrought  up  with  the  hand,  and  is  fashioned  into  shape. 
When  sufficiently  baked,  and  having  been  allowed  a 
considerable  time  to  dry,  that  no  contraction  may  en- 
sue on  subsequent  heat,  this  rude  resemblance  of  what 
is  to  be  cast  is  covered  with  a  coating  of  wax,  not  less 
than  an  inch  thick,  on  which  the  artist  impresses  the  ex- 
act form  of  what  the  cast  is  meant  to  exhibit,  and  var- 
nishes over  the  surface.  A  mould  is  next  prepared  of 
plaster,  or  of  a  mixture  of  clay  and  sand,  which  it  is  ex- 
ceedingly difficult  to  procure  of  suitable  quality,  and  from 
this  cause  the  works  of  skilful  statuaries  have  failed  ; 
and  being  applied  around  the  model,  is  allowed  to  be- 
come perfectly  dry.  This  mould,  it  is  evident,  is  to  re- 
ceive the  cast,  but  a  different  proceeding  from  taking 
it  to  pieces  is  employed  to  obtain  a  cavity.  It  is  perfo- 
rated by  innumerable  channels  through  the  clay  to  the 
surface  of  the  model,  which  also  are  all  filled  up  with 
wax.  The  greater  the  number,  the  more  is  the  chance 
of  success. 

When  the  model  is  thus  completed,  and  surrounded 
by  the  mould,  it  is  lowered  down  into  a  pit,  by  means 
of  a  crane,  and  a  brick  wall,  capable  of  resisting  consi- 
derable pressure,  built  around  it.  There  it  is  exposed 
to  a  moderate  degree  of  heat,  by  which  the  waxen  coat- 
ing is  melted  from  within  the  mould,  and  runs  off  by  con- 
duits, but,  at  the  same  time,  leaves  the  interior  surface 
corresponding  wilh  the  outline  which  it  occupied.  For 
a  statue  larger  than  life,  two  days  and  niglils  are  required 
for  the  operation,  during  which  time  it  is  necessary  that 
the  heat  be  moderate,  otherwise  the  wax  might  boil 
up  against  the  mould  and  injure  it,  though  the  varnish 
contributed  to  render  it  smooth  and  equal.  It  is  like- 
wise necessarythat  the  pit  be  somewhat  deeper  than  the 
height  of  the  figure,  in  order  that  the  metal  may  rise 
above  it,  and  avoid  the  imperfections  which  would  other- 
wise arise. 

AH  the  previous  preparations  being  completed,  a  brisk 
fire  is  kept  up  in  the  furnace,  and  the  metal  leduced  to 
a  stale  of  perfect  fusion,  the  channel  of  communication  is 
opened,  and  it  begins  to  How.  The  numerous  conduits 
iutroducc  it  to  the  interior  of  the  mould,  and  the  space 
before  occupied  by  the  wax  is  speedily  filled.  After  the 
cast  has  stood  a  day  or  two  to  cool,  the  mould  is  taken 


off,  and  it  is  elevated  from  the  pit  by  a  crane,  when  it 
appears  altogether  covered  by  spines.  These  are  the 
metal  which  filled  the  channels  of  communication;  and 
by  their  removal,  and  the  subsequent  polish,  the  work  is 
brought  to  perfection. 

It  has  been  maintained,  that  the  ancients  were  such 
masters  of  this  branch  of  casting,  that  they  could  take 
figures  from  the  mould  free  of  spines,  and  so  clean 
and  perfect,  as  not  to  require  finishing  by  the  chisel  or 
the  file.  But  this  has  been  denied  by  the  most  intelli- 
gent among  the  moderns,  and  certainly  it  would  be  grant- 
ing the  artist  a  wonderful  degree  of  skill  to  suppose  it 
the  case. 

Casts  of  all  different  shapes  and  sizes  may  be  obtained 
by  practising  this  method  in  detail.  Some  statues  weigh 
one  or  two  thousand  pounds  or  more,  according  to  the 
size  and  thickness  of  the  metal.  One  of  Louis  XIV.  at 
Paris,  weighhig  above  60,000  pounds,  was  obtained  from 
a  single  mass  of  fused  metal  wliich  flowed  fifty  feet  be- 
tween the  furnace  and  the  mould.  See  Dossie's  Hand- 
maid to  the  Arts;  and  Benvenuto  Cellini  Due  Trattati 
dove  -veggono  infiniti  segreti  nel  Gettare  le  Figure  di 
Bronzo.     (c) 

CASTS,  Indian,  denote  the  four  grand  tribes,  or  or- 
ders, into  which  population  has  been  divided  from  the 
remotest  antiquity.  The  Hindoo  records  afford  no  au- 
thentic documents  to  ascertain  the  origin  of  this  singular 
arrangement ;  and  the  earliest  Greek  authors  who  treat 
of  the  history  of  India,  content  themselves  with  mention- 
ing the  fact  without  attempting  an  explanation  of  its  ori- 
gin. The  information  of  the  Greeks  does  not  seem  to 
have  been  very  correct  on  this  subject;  for  Strabo,  Dio- 
dorus  Siculus,  and  Adrian,  affirm,  that  the  Hindoos  were 
divided  into  seven  casts,  or  classes :  their  mistake  has 
probably  arisen  from  confounding  with  the  casts,  the  va- 
rious employments  allotted  to  different  classes  in  the 
community,  and  from  which  they  are  strictly  forbidden 
by  the  Hindoo  laws  to  depart.  No  fact  is  more  clearly 
ascertained,  than  that  there  never  have  existed  but  four 
casts  in  India.  The  first,  or  that  of  the  J3ra7nins,  (see 
Brachmans,)  was  deemed  the  most  sacred;  and  the 
members  of  it,  had  it  for  their  province  to  study  the 
principles  of  religion,  to  perform  its  functions,  and  to 
cultivate  the  sciences.  They  were  the  priests,  instruc- 
tors, and  philosophers  of  the  nation.  The  inembcrs  of 
the  second  order,  (the  Ketri,)  were  intrusted  with  the 
government  and  defence  of  the  state.  In  peace  they 
were  its  rulers  and  magistrates  ;  in  war  they  were  the 
generals,  who  commanded  its  armies,  and  tlic  soldiers 
wlio  fought  its  battles.  The  third,  (the  Hyse,)  was  com- 
posed of  husbandmen  and  merchants,  and  the  fourth,  (or 
Soodra,)  of  artisans,  labourers,  and  servants. 

When  any  person  has  been  guilty  of  egregrious  mis- 
conduct, such  as  neglecting  or  violating  the  precepts  of 
his  religion,  he  then  becomes  an  outcast  from  his  tribe, 
and  is  subjected  to  a  species  of  excommunication,  which 
brings  along  with  it  the  most  terrible  consequences.  The 
persons  tlius  exconununicated  arc  denominated  Pariars, 
and  sometimes  Chandalas,  and  their  condition  is  incon- 
ceivably wretched.  »' No  person  of  any  cast  will  have 
the  least  conmiunication  with  them.  If  a  pariar  ap- 
proach a  nayr,  i.  e.  a  warrior  of  high  cast,  on  the  Mala- 
bar coast,  he  may  put  him  to  death  with  impunity.  Wa- 
ter or  milk  arc  considered  as  defiled  even  by  their  sha- 
dow passing  over  them,  and  cannot  be  used  until  they 
arc  purified.  It  is  almost  impossible  for  words  to  express 
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the  sensation  of  vilcncss  tliat  the  name  of  paiiar  or  chan- 
dala  convoys  to  the  mind  ol'  a  iruidoo."  Uobcilson's 
Dia(/uuil'on  concrniinif  India  :   ylfi/ieuilix. 

Tliou^;h  it  is  impossible  to  fix  tiie  period  wiien  this 
division  into  casts  took  phice,  yet  it  is  easy  to  conceive 
the  circumstances  under  whicli  it  has  originated.  It 
must  have  been  establisiied  at  a  time  when  the  rej^al  and 
sacerdotal  oflices  were  united  in  the  same  individual  ; 
for  nothini;  but  the  sacrcthiess  attached,  in  early  aj^cs,  to 
the  priestly  character,  combined  with  absolute  authority 
on  the  pari  of  the  person  who  was  thus  revered,  could 
have  )j;iven  birth  to  such  a  monstrous  institution,  so  con- 
trary to  reason,  and  so  subversive  of  the  natural  rii^htsof 
man.  This  evidently  carries  back  the  origin  of  the  in- 
stitution into  the  remotest  unli(|uity  ;  for  it  was  only  in 
the  primitive  ages  of  the  world  ihalthis  formidable  union 
of  regal  and  sacerdotal  power  existed  in  the  person  of 
the  same  individual.  When  once  the  division  into 
casts  was  established,  wc  need  not  be  surprised  at  its 
continuance.  The  human  mind  needs  a  slinmlus  to  ex- 
cite it  to  any  efforts  of  excellence  ;  and  when  this  stimu- 
lus is  not  only  withheld,  but  positive  discouragements 
applied,  we  can  only  expect  the  mind  to  remain  in  a  state 
of  torpor  and  lasting  immaturity.  This  effect  has  been 
produced  to  a  very  great  extent  on  the  immense  popula- 
tion of  India.  The  mind  being  chained  down  to  some 
grovelling  employment,  above  which  it  is  forbidden  to 
aspire,  must  seek  comfort  from  dismissing  even  the 
consciousness  of  exertion,  and  the  desire  of  improve- 
ment:  and  the  favoured  few,  who  arc  permitted  to  ex- 
plore the  sources  of  knowledge,  being  secure  of  respect, 
altogether  independent  of  their  abilities  or  attainments, 
have  but  little  inducement  to  pursue  the  rugged  paths  of 
science. 

By  the  numerous  subdivisions  into  what  may  be  called 
professional  classes  (for  every  individual  is  bound  by  the 
law  to  follow  the  profession  of  his  ancestors,)  a  conside- 
rable degree  of  perfection  in  the  mere  mechanical  ope- 
rations of  art  may  be  expected.  In  this  respect  the  Hin- 
doos have  made  some  approach  to  that  minute  division 
of  labour  which  has  had  so  much  influence  in  promoting 
the  success  of  the  arts  and  manufactures  in  civilized 
countries.  But  none  of  these  pleasing  associations  occur 
to  the  mind  on  contemplating  the  perfection  of  Indian 
workmanship,  which  never  fail  to  present  themselves  on 
considering  the  improvement  of  tlie  arts  in  other  coun- 
tries. In  the  latter  case,  the  proficiency  of  the  artist  is 
in  general  an  indication  of  enlargement  of  understanding, 
and  of  scientific  attainments;  in  the  former,  it  is  rather 
a  proof  of  mental  degradation,  when  we  consider  that 
mechanical  dexterity  in  the  arts  has  arisen  from  the  re- 
striction of  the  faculties  to  one  minute  point,  beyond 
which  they  arc  not  permitted  to  wander,  and  in  wliich 
they  have  attained  perfection  by  expeiiding  all  their  en- 
ergies in  one  unconnected  object. 

l)r  Robertson  having  inadvertently  said  in  his  Dis- 
quisition concerning  India,  that  "  what  now  is  in  India, 
always  was  there,  and  is  likely  still  to  continue  ;"  some 
writers  have  set  to  work  to  confute  him,  without  doing 
him  the  justice  to  acknowledge  that  he  himself  has  coi-- 
rcctcd  the  assertion  in  a  note,  and  admitted  that  very 
considerable  changes  have  taken  place  in  Hindoo  cus- 
toms and  manners.  We  arc  happy  to  have  it  in  our 
power  to  state,  that  the  influence  of  the  pernicious  sys- 


tem of  casts  which  has  so  long  prevailed  in  India,  is 
almost  daily  diminishing,  and  in  many  cases  is  scarcely 
felt.  This  is  so  contrary  to  what  has  been  so  frecpiently 
asserted  on  the  subject,  that  it  is  necessary  for  us  to 
produce  our  authority,  which  we  hope  will  appear 
deciiled  and  unexceptionable.  We  <|Uote  from  Mr 
Colebrook's  RrmarkH  en  the  Huahandrij,  k:fc.  of  Den- 
gat ;  a  gentleman  who  was  long  a  piovincial  judge  in 
India,  and  who  is  well  known  for  the  accuracy  of  his 
information  on  every  subject  connected  with  the  cus- 
toftis  and  literature  of  India.  "  They  (the  Hindoos)  arc, 
as  it  is  well  known,  divided  into  four  grand  classes  ;  but 
the  three  first  of  them  are  much  less  numerous  than  the 
Soodra.  The  aggregate  of  Hramiiis,  Ketri,  and  Byse,* 
may  amount  at  the  most  to  a  fifth  of  the  |)opulation  ;  and 
even  these  are  not  absolutely  restricted  to  their  own  ap- 
pointed occupations.  Commerce  and  agriculture  arc 
universally  permitted  :  and  imder  the  general  designa- 
tion of  servants  of  the  other  three  tribes,  the  Soodras 
seem  to  be  allowed  to  prosecute  any  manufacture.  In 
this  tribe  are  included  not  only  the  true  Soodras,  but 
also  the  several  casts  whose  origin  is  ascribed  to  the  pro- 
miscuous inteixourse  of  the  four  classes.  To  these  also 
their  several  occupations  were  assigned  :  but  neither  arc 
they  restricted  by  rigorous  injunctions  to  their  own  ap- 
pointed occupations.  For  any  person  unable  to  procure 
a  subsistence  by  the  exercise  of  his  own  profession,  may 
earn  a  livelihood  in  the  calling  of  a  subordinate  cast, 
within  certain  limits  in  the  scale  of  relative  precedence 
assigned  to  each  ;  and  no  forfeiture  is  now  incurred  by  his 
intruding  into  a  superior  profession.  It  was,  indeed,  the 
duty  of  tiie  Hindoo  magistrate  to  restrain  the  encroach- 
ments of  inferior  tribes  on  the  occujiations  of  superior 
casts  ;  but  under  a  foreign  government  t!>is  restraint  has 
no  existence.  In  practice,  little  attention  is  paid  to  the 
limitations  to  which  we  have  here  alluded  :  daily  obser- 
vation shows  even  Bramins  exercising  the  menial  pro- 
fession of  a  Soodra.  Wc  are  aware,  that  every  cast 
forms  itself  into  clubs  or  lodges,  consisting  of  the  several 
individuals  of  that  cast,  residing  within  a  small  distaiice  ; 
and  that  these  clubs,  or  lodges,  govern  themselves  by 
particular  rules  and  customs,  or  by-laws.  But  thougii 
some  restrictions  and  limitations,  not  founded  ou  religious 
prejudices,  are  found  among  their  by-laws  ;  it  may  be 
received  as  a  general  maxim,  that  the  occupation,  ap- 
pointed for  each  tribe,  is  entitled  merely  to  a  preference. 
Everv  profession,  with  few  exceptions,  is  open  to  every 
description  of  persons  ;  and  the  discouragement  arising 
from  religious  prejudices,  is  not  greater  than  what  exists 
in  Great  Britain,  from  the  effects  of  municipal  and  cor- 
poration laws." — "  If  these  facts  and  observations  be  not 
considered  as  a  conclusive  refutation  of  the  unfounded 
assertion  made  on  this  subject,  we  must  appeal  to  the 
experience  of  every  gentleman  who  may  have  resided 
in  the  provinces  of  Bengal,  whether  a  change  of  occupa- 
tion and  profession  docs  not  frequently  and  indrfinilely 
occur  ?  Whether  Bramins  arc  not  employed  in  the  most 
servile  offices  ?  and  whether  the  Soodra  is  not  seen 
elevated  to  situations  of  respectability  and  importance  ? 
In  short,  whether  the  assertion  above  quoted,  (respect- 
ing the  influence  of  the  casts  in  preventing  improve- 
ment in  commerce  and  agriculture,)  be  not  altogether 
without  foundation."  Remarks  on  the  Husbandry,  isfc. 
of  Bengal,  p.  171. 


•  We  have  here  departed,  fur  the  sake  of  uniformity,  from  the  mode  of  spelling  adopted  by  our  author  :  and  should  be  glad  to  have 
some  specific  rule  for  the  orthography  of  Indian  words. 
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From  this  passage  it  will  appear  that  another  asser- 
tion made  by  Dr  Robertson,  and  by  almost  all  other 
writers  on  Indian  casts,  is  without  foundation.  He  says 
in  the  Appendix  to  his  DU<]xiisition,  "  though  the  line 
of  separation  be  so  drawn,  as  to  render  the  ascent  from 
an  inferior  tea  higher  cast  absolutely  impossible,  and 
it  would  be  regarded  as  a  most  enormous  impiety,  if  one 
in  a  lower  order  should  presume  to  perform  any  function 
belonging  to  those  of  a  superior  cast ;  yet  in  certain 
cases  the  pundits  declare  it  to  be  lawful  for  persons  of 
a  high  class  to  exercise  some  of  the  occupations  allotted 
to  a  class  below  their  own,  without  losing  their  cast  by 
doing  so."  This  is  so  far  from  being  the  case,  that  no 
forfeiture  is  incurred  by  inlrudi?ig  into  a  su/ierior  pro- 
fession, and  the  Soodra  is  permitted  to  prosecute  any 
manufacture,  under  the  designation  of  servant  to  the 
superior  casts,  by  which  he  frequently  rises  to  wealth  and 
eminence  ;  whilst  the  lazy  Bramin,  who  rests  satisfied 
with  his  divine  indefeasible  riglit  to  pre-eminence,  sinks 
into  poverty  and  merited  contempt. 

Tne  institution  of  casts,  and  the  restriction  to  par- 
ticul.tr  professions,  have  always  been  regarded  as  the 
chief  obstacles  to  the  improvement  of  India.  From 
what  we  have  stated,  however,  it  does  not  appear  that 
they  are  so  foriiiidable  as  is  generally  apprehended. 
The  natives  themselves  find  it  impracticable  to  observe 
these  restrictions  ;  the  inconvenience  of  wiiich  is  so  great, 
and  their  absurdity  so  glaring,  that  the  only  wonder  is, 
that  they  have  n^ainta'med  their  ground  so  long.  Our 
European  settlers,  however,  and  those  in  particular  who 
have  at  present  t.ie  greatest  power  in  India,  have  uni- 
fonnly  acted  as  if  it  were  essential  to  the  safety  of  their 
government  to  uphold  the  present  system  of  degradation 
and  supeistition.  Tiie  three  superior  casts,  the  Bra- 
mins,  Ketri,  and  Byse,  scarcely  amount,  wlien  taken 
together,  to  a  fifth  part  of  the  population  ;  and  yet  for 
the  sake  of  these,  the  great  mass  of  the  people  must  be 
doomed  to  p.?rpetual  ignorance  and  servitude.  This 
certainly  is  monstrous ;  but  it  is  the  natural  system  of 
despotism  Wiiich  founds  obedience,  as  well  as  devotion, 
in  ignorance.  We  cannot  hope  to  see  these  evils  reme- 
died, till  Britain,  or  whatever  other  foreign  power  ob- 
tains the  dominion  of  India,  finds  it  expedient  to  cherish 
other  views  respecting  it  than  those  of  gain  :  but  in  the 
pivsent  state  of  things,  it  is  found  more  convenient  to 
employ  the  established  engine  of  superstition,  than  to 
communicate  liberty  and  happiness  to  so  many  millions  of 
the  human  race,     {g) 

CASUARIXA,  a  genus  of  plants  of  the  class  Monoc- 
cia,  u]id  order  Monandria.     Sec  Botany,  p.  314. 

CATACOMBS, are  subterraneous  galleries  and  cham- 
bers appropriated  for  the  recei)iion  of  the  dead. 

Most  nations  emerging  from  barbarity  have  testified 
a  pious  anxiety  rispecting  the  disposal  of  their  dead, 
and  have  erected  monuments  to  perpetuate  their  remem- 
brance. Some,  instead  of  at  once  committing  bodies  to 
the  earth,  where  they  might  return  to  their  ])ri;,tiiie  dust, 
have  deposited  them  in  natural  caves,  or  formed  artificial 
excavations  below  the  surface,  where  they  might  be 
preserved  entire  from  decay.  Sucli  was  the  practice  of 
the  Egyptians,  which  led  to  the  construction  of  cata- 
combs ;  and  more  recently,  the  Onanches,  or  aljorigines 
of  the  Cairary  islands,  adopted  an  easier  expedient  of 
depositing  their  dead  in  cavis,  where  three  or  four  hun- 
dred bodies  may  be  seen  collected  together. 

The  most  ancient  catacombs  with  which  vvc  arc  ac- 
'juainted,  are  those  of  the  Thcban  kings  ;  as  they  can  be 


traced  during  a  period  of  3000  or  4000  years.  In  the 
age  of  Diodorus,  long  after  the  city  of  Thebes  itself  was 
destroyed,  it  appears  that  17  of  47,  the  original  number, 
still  remained  ;  and  Strabo  also  speaks  of  about  40  sepul- 
chres of  the  Theban  kings. 

The  Egyptians,  believing  that  if  the  human  body  could 
be  kept  entire,  it  would  be  revisited  by  the  soul,  con- 
trived, by  means  of  embalming,  to  preserve  it  from 
decay.  Then  it  was  deposited  in  catacombs  excavated 
in  the  earth,  to  await  the  return  of  the  animating  princi- 
ple. Hence  resulted  those  wonderfully  extensive  and 
intricate  subterraneous  galleries  and  chambers  which 
have  remained  to  the  present  day. 

Excavations  are  always  found  in  the  vicinity  of  the 
most  extensive  cities  ;  and  they  are  also  seen  in  remote 
and  sequestered  places.  But  those  of  Thebes,  from  the 
reputed  splendour  of  the  city,  have  been  viewed  with 
peculiar  interest  during  many  succeeding  ages. 

The  whole  chain  of  mountains  in  the  neighbourhood 
of  Theljes  is  penetrated  for  almost  three-fourths  of  their 
height,  by  an  hicredible  number  of  openings,  leading  to 
an  immense  labyrhith  of  catacombs.  Those  of  the  kings, 
of  which  the  same  number  can  probably  still  be  recog- 
nised as  described  by  Diodorus,  occupy  a  deep  ravine, 
flanked  by  the  bed  of  a  torrent,  in  the  centre  of  the 
mountain  Lybicus.  They  are  between  six  and  seven 
thousand  paces  from  the  banks  of  the  river  Nile,  and 
were  gained  by  an  artificial  passage. 

Proceeding  along  the  valley,  the  traveller  unexpect- 
edly discovers  openings  in  the  ground,  with  a  gate-way 
in  a  simple  square  frame  ;  an  ellipse  bearing  a  beetle, 
or  the  figure  of  a  man  with  a  hawk's  head,  is  seen  in 
the  upper  part,  and  beyond  its  edge  two  figures  kneel- 
ing ill  the  act  of  adoration.  Each  gateway  in  the  valley 
is  an  introduction  to  a  gallery,  leading  to  the  royal 
sepulchre.  At  the  distance  of  forty  paces  within  is 
another  gateway,  opening  to  a  second  gallery,  as  broad 
as  the  first,  and  24  feet  in  length  ;  and  to  the  right  and 
left  of  these  galleries  are  small  cliambers.  A  third 
gallery  succeeds,  communicating  with  a  chamber  1 8 
feet  square,  above  the  level  of  the  other  apartments  ; 
from  it  is  an  entrance  to  a  gallery,  which,  added  to  a 
subsequent  one,  is  64  paces  in  length.  At  their  ex- 
tremity is  a  corridor  of  1 6  paces,  leading  to  a  chamber 
eleven  paces  square,  connected  by  a  short  gallery  to 
another  chamber  of  the  same  size.  The  royal  sarco- 
phagus is  next  seen,  in  a  spacious  saloon  twenty  feet 
square.  But  beyond  this  is  even  another  chamber,  of 
still  larger  dimensions.  Hence  the  intricacy  of  such 
subterraneous  passages  may  be  conceived,  the  total 
length  of  the  excavation  here  spoken  of  being  225 
l)uces.  It  is  not  to  be  understood,  however,  that  all 
the  catacombs  of  the  kings  are  of  the  same  dimensions, 
as  equal  opportunities  have  been  wanting  to  ascertain 
the  fact. 

The  whole  sarcophagi  have  long  ago  been  violated, 
and  the  botlies  of  the  kings  carried  away  or  destroyed. 
But  tluir  enormous  size,  and  the  nigged  way  through 
Which  they  were  necessarily  conducted,  mu.st  excite 
our  admiration.  One  consists  of  a  huge  mass  of  granite, 
16  iVel  long,  six  broad,  and  eight  higli.  The  lid  is  also 
a  single  block  of  stone,  bearing  the  eiligy  of  a  king.  The 
sarcojjhagus  has  been  worked  in  the  place  which  it  now 
ocuqnes ;  which  would  seem  to  add  to  the  ditliculty, 
alieady  incredible,  of  conveyance  over  the  mountains, 
and  along  the  passages  below.  But  the  ancient  inhabi- 
tants of  that  territory  had  always  some  stupendous  work 
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in  view,  and  wliicli  it  would  icquiic  ages  of  our  compara- 
livcly  fccl)k-  faculties  toacconiiilisli. 

Though  all  the  royul  sepulchres  liavc  been  violated, 
the  French  traveller,  M.  Dcnon,  found  the  fragment  of 
a  mununy  in  one,  and  also  an  ancient  patera.  We  l)elieve 
that  nothing  besides  has  for  ages  been  discovered  here, 
which  shews  how  carefully  the  later  Egyptians,  or  more 
inodeni  Arabs,  have  ransacked  ilicm. 

The  whole  extent  of  catacombs  is  covered  with 
hicroglyi)hic8  and  paintings,  generally  in  fresco,  of  the 
most  fantastic  figxires,  from  which  the  grotes(|ue  of  the 
Romans  is  supposed  to  have  been  derived.  But  the  pre- 
servation of  these  fij^ures  is  wonderful,  considering  how 
probable  it  is,  that  four  thousand  years  may  have  elapsed 
since  their  execution.  Tlie  paintings  were  as  fresh,  to 
all  appearance,  as  on  the  day  when  they  were  executed, 
in  eiglit  lately  visited,  except  in  two  places  where  they 
were  injured  by  the  access  of  rain.  It  is  said  that  the 
Romans  endeavoured  to  remove  one  of  the  royal  sarco- 
phagi from  its  site,  and  levelled  the  ground  below  it,  to 
facilitate  their  undertaking. 

The  other  catacombs  in  the  same  chain  of  mountains 
are  visually  on  a  similar  plan,  especially  those  conjectur- 
ed to  have  been  appr(>i)riated  for  the  poor.  !•  com  an 
opening  towards  the  east,  a  passage  about  20  feet  long 
proceeds  in  a  straight  line,  or  turns  off  at  an  angle,  sup- 
ported by  pillars  or  pilasters.  At  the  extremity  of  this 
gallery  is  a  pit  from  40  to  60  feet  deep,  communicathig 
with  long  subterraneous  passages,  rudely  shapen  in 
the  rock,  which  termmatc  in  a  chamber  about  30  feet 
square. 

The  catacombs  of  the  more  opulent  ranks  of  the  an- 
cient Thebans,  or  their  immediate  successors,  were  low- 
er on  the  mountain.  In  proportion  as  the  height  of  the 
excavation  increases,  they  are  more  ricldy  decorated  : 
the  colovirs  of  the  paintings  are  brilliant,  and  the  scvilp- 
tures  elegant  and  well  defined.  Among  the  innumcra- 
l)le  subjects  displayed  throughout  the  catacombs,  one 
<  hamber  is  devoted  to  warlike  weapons,  another  to  the 
implements  of  husbandry,  or  a  representation  of  agricul- 
tural operations.  All  ordinary  occupations  or  amuse- 
ments are  exhibited  ;  hunting,  fishing,  traflicking,  and 
the  like.  Yellow  figures  are  executed  on  a  blue  ground 
in  the  royal  catacombs,  with  as  much  taste  as  modern 
edifices  would  require.  Headless  trunks  are  seen;  black 
men  who  had  suffered  decollation,  and  also  their  execu- 
tioners holding  a  sword  coloured  red.  Sometimes  reli- 
gious or  funereal  processions  arc  exhibited,  sometimes 
games  or  imaginary  subjects.  The  most  singular  and 
apparently  absurd  figures  are  displayed.  Those  of  men 
larger  than  life,  or  dwindlini^  to  a  pigmy  size,  men  with 
the  heads  of  birds  or  beasts,  or  asses  raised  on  their  hind 
legs.  It  has  been  conjectured,  that  the  history  of  each 
of  the  ancient  Egyptians  deposited  in  the  catacombs  may 
be  traced  on  the  walls,  and  that  the  paintings  represent 
their  occupations  in  life. 

Mummies  are  still  found  in  the  Theban  catacombs, 
not  in  niches,  but  resting  on  beds  formed  entirely  of  small 
images  of  baked  earth.  They  are  swathed  up,  and  lie 
in  regular  order  on  the  ground.  Almost  the  whole  of 
these  cemeteries  have  been  rifled  of  their  contents,  ei- 
ther in  search  of  treasure,  or  for  the  sake  of  obtaining 
the  resin  with  which  the  head  and  belly  of  the  mummies 
arc  filled.  Hence  the  passages  are  obstructed  by  heaps 
of  bones  and  decaying  fragments  of  mortality,  and  it  is 
rarely  that  an  entire  miuiimy  is  discovered.  Neverthe- 
less there  are  still  some,  such  as  those  just  mentioned, 
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which  until  lately  were  undisturbed  ;  and  on  removing 
the  bands  in  which  they  were  swathed,  some  rolls  of  the 
ancient  papyrus,  in  good  preservation,  were  found.  The 
nails  both  of  the  haiiils  and  feet  arc  gilt  in  many  mum- 
mies, and  sometimes  two  rolls  are  seen,  which  are  sup- 
posed to  contain  a  certain  form  or  order  of  ])raycr9  for 
the  deceased. 

A  mountain  in  the  neighbourhood  of  the  ancient  Eilc- 
thia,  is  also  penetrated  by  numerous  catacombs,  the  en- 
trance to  each  of  which  is  guarded  by  two  fig\ires  armed 
with  clubs,  in  the  sides  of  an  arch  which  forms  tli<r  gate- 
way. In  one  of  these  recesses  arc  statues  of  men  and 
women  as  large  as  life.  But  it  is  chiefly  by  paintings, 
as  before,  that  the  walls  arc  ornamented  ;  and  while  the 
different  operations  of  life  arc  performed,  persons  arc  al- 
ways present,  apparently  recording  them  in  writing. 
Here  are  seen  men  harnessed  to  draw  the  plough,  bird- 
catching,  vessels  vmder  sail,  and  the  performance  of 
music.  The  larger  human  figures  are  about  eighteen 
inches  high,  the  smaller  only  eight.  The  men  are  paint- 
ed red,  and  their  clothing  is  a  j^irdlc  encircling  the  waist, 
whicii  falls  to  the  knees  :  the  women  are  painted  yellow, 
and  are  attired  in  a  tunic  reaching  from  the  bosom  to 
the  ancles.     Tl\e  children  are  naked. 

From  the  anxiety  with  which  mummies  were  sought 
by  KiU'opean  nations,  the  Arabs  have  made  a  kind  of 
property  of  catacombs,  and  frequently  prevent  the  access 
of  the  curious  ;  or  practisinj;  an  imposture  on  them,  a 
mummy  is  secretly  conveyed  to  a  well  known  catacomb, 
and  the  deluded  traveller  taught  to  believe  that  he  is  its 
original  discoverer. 

Next  to  the  Egyptian  catacombs,  the  most  extensive 
with  which  the  moderns  arc  acquainted  are  those  of  an- 
cient Rome.  Though  their  antiqviity  perhaps  is  not 
equal  to  that  of  some  others  dispersed  throughout  the 
world,  an  unusual  interest  is  excited  by  their  containing 
the  remains  of  a  people,  who  had  rendered  themselves  so 
illustrious,  and  whose  history  is  so  familiar  to  our  know- 
ledijc. 

The  Roman  catacombs  arc  of  great  extent.  Some 
maintain,  that,  entering  close  to  the  city,  they  stretch  se- 
veral leagues  beyond  it  ;  but  the  precise  destination  and 
limits  of  these,  if  they  actually  do  exist,  are  not  ascer- 
tained. Some  others  have  for  centuries  been  frequently 
explored:  in  the  course  of  which  a  zealous  antiquarian. 
Anthony  Bosio,  who  has  amply  elucidatsd  this  subject, 
ventured  to  pass  entire  days  within  them,  had  provisions 
carried  there,  and,  notwitlistanding  the  danger  of  the  en- 
terprise, traversed  their  utmost  extremities.  Yet  the 
hazard  of  this  is  great:  persons  have  been  known  to  lose 
their  way  ;  and  the  passages  are  of  such  intricacy,  that 
it  is  unsafe  to  penetrate  their  recesses  without  a  clue. 

The  catacombs  of  Rome,  like  those  of  most  other 
places,  are  long,  narrow,  subterraneous  galleries,  cross- 
ing each  other  at  right  angles,  or  passing  off  obliquely. 
Cliambers  at  each  side  occasionally  appear,  and  a  glim- 
mering of  light  is  admitted  by  openings  above,  distant  by 
intervals  of  300  yards  or  more.  But  in  the  interior  it  is 
dark  as  night.  The  excavations  are  invariably  under  the 
earth,  in  the  puzzolana  whereon  the  city  is  built :  they 
are  necessarily  narrow  to  preserve  the  roof,  and,  in  some 
parts,  are  vaulted.  Nevertheless  the  earth  frequently 
detaches  itself  from  above,  and  obstructs  the  passages, 
or  totally  blocks  them  up.  There  are  cavities  along 
each  side,  whicli  have  formerly  been  appropriated  for 
the  reception  of  lamps  ;  and  deep  niches  penetrate  into 
the  walls,  wherein  the  bodies  of  the  deceased  were  dc- 
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posited.  These  niches  are  invariably  in  proportion  to 
the  size  of  the  individual  ;  those  of  women  and  children 
being  smaller  than  the  rest. 

The  bodies  are  regularly  arranged  in  one  tier  of 
niches  above  another,  along  the  sides  of  the  galleries, 
each  nich  of  sufficient  capacity  according  to  the  number 
it  v/as  required  to  contain,  and  closed  at  the  foot  by  a 
single  brick.  In  general,  the  galleries  can  admit  of  a 
man  traversing  them  with  facility,  and  there  two  or  three 
rows  of  niches  are  seen :  in  some  places  they  are  more 
Jofty  ;  and  Bosio  relates,  that  one  which  he  discovered 
was  so  high,  as  to  receive  eight  or  ten  bodies  above  each 
other  in  the  sides.  Parts  of  the  sanae  gallery,  however, 
were  so  low,  that  he  had  to  advance  bending  downwards, 
or  crawling  on  his  breast,  to  the  different  streets  and 
passages;  probably  the  consequence  of  the  superincum- 
bent earth  having  given  way. 

The  cement  by  which  the  tombs  are  closed,  unless 
■where  yielding  from  too  great  desiccation,  is  yet  entire  ; 
and  on  removing  the  brick  to  inspect  the  interior,  the 
skeletons  of  the  deceased  appear  in  good  preservation. 
In  elucidation  of  this  fact,  let  us  quote  the  words  of  an 
adventurous  explorer,  who  recently  peneti'ated  these 
gloomy  mansions.  "  The  brick  obstructing  the  aperture 
of  a  catacomb  lieing  removed,  a  body,  apparently  that  of 
a  young  woman,  was  discovered.  Even  yet  all  the  teeth 
were  preserved  in  her  jaws.  Here  bones  were  totally 
covered  with  stalactites,  exhibiting  a  most  singular  spec- 
tacle ;  for  the  light,  reflected  by  the  motion  of  the  torches, 
seemed  to  animate  the  body,  and  the  image  of  tlie  spec- 
tator was  multiplied  a  thousand  fold,  by  the  most  entire 
portion  of  the  skull." — "  Another  tomb  was  opened, 
wherein  a  skeleton,  turned  towards  the  east,  was  seen. 
The  hands  were  crossed  on  the  breast,  and  but  few  teeth 
were  in  the  jaws  :  it  seemed  to  be  that  of  an  old  man. 
When  my  guide  stretched  one  arm  to  the  head,  and  the 
other  to  the  feet,  designing  to  raise  the  skeleton,  it  im- 
mediately fell  into  a  whitish  humid  dust.  Nothing  ex- 
cept the  substance  of  the  teeth,  which  were  eleven  in 
number,  remained:  the  whole  skeleton  had  vanished 
from  view."  It  may  here  be  remarked,  tliat  it  is  proved 
by  numerous  instances,  while  the  remainder  of  the  body 
is  utterly  decomposed  and  resolved  into  the  elements, 
the  teeth  continue  entire,  their  enamel  white  and  perfect. 
But  though  it  be  also  known,  that  the  human  hair  re- 
mains an  extraordinary  time  in  preservation,  none  is 
seen  in  the  catacombs  of  Rome.  Skeletons  are  observ- 
ed there,  the  hands  of  which  are  not  crossed  on  the 
breast. 

The  catacombs  of  Rome,  besides  the  tombs,  contain 
edifices,  which,  in  the  days  of  the  most  prevalent  super- 
stitions, were  churches,  and  where,  it  is  probable,  the 
mysteries  of  the  earlier  Christians  were  celebrated.  IVIa- 
ny  inscriptions  are  still  extant,  and  elegantly  sculptui'cd 
sarcophagi  have  been  obtained  from  these  catacombs. 
But  above  all  they  abound  with  paintings  in  fresco,  re- 
presenting, like  those  of  Egypt,  an  infinite  variety  of 
subjects:  and  sepulchral  lamps,  as  also  vases  and  la- 
chrymatories, are  frequently  discovered  in  tombs  which 
have  escaped  the  pilla;;u  of  the  more  barbarous  ages. 

Wc  shall  not  here  attempt  to  describe  the  sarcopliagi, 
as  two  of  beautiful  workmanship  in  Pai-ian  marble  have 
occupied  tlie  attention  of  Bosio  and  otlier  antiquarians: 
one  bearing  the  name  of  Junius  Bassus,  the  other  that  of 
Probus  and  Proba,  both  of  the  fourth  and  fifth  century. 
Some  others,  renioved  fi'om  their  original  site,  now  serve 
for  baptismal  fonts  in  Rome.     The  inscriptions  arc  ge- 


nerally short  and  expressive ;  or  explain  the  kind  of 
tomb  acquired  by  the  deceased,  whether  a  bisomua  to 
contain  two  bodies,  or  a  trisomus  for  three:  and  accord- 
ingly the  bones  of  two  or  three  individuals  are  still  re- 
cognised in  several  of  the  niches.  These  inscrip- 
tions are  chiefly  on  black  or  white  marble,  some  are  in 
gilding,  and  some  painted  red.  Their  grammatical  er- 
rors, and  orthographical  peculiarities,  have  presented 
great  difficulties  to  a  learned  member  of  the  academy  of 
Cortona,  by  whom  the  catacombs  were  visited  in  1805; 
but  had  he  referred  to  the  works  of  Mabillon,  to  the  trea- 
tise on  the  Diplomatic  Science  by  the  two  Benedictines, 
and  especially  to  manuscripts  of  genuine  antiquity,  his 
difficulties  would  have  easily  been  solved.  It  is  chiefly 
religious  subjects  that  are  painted  in  the  catacombs,  and 
these  principally  in  the  cubicular  or  lateral  chambers. 
By  religious  subjects,  we  mean  those  which  are  taken 
from  scripture  history,  such  as  Moses  striking  the  rock, 
Abraham  about  to  sacrifice  his  son,  or  Daniel  in  the 
lion's  den.  Jonas  swallowed  and  vomited  by  the  whale, 
is  a  favourite  subject.  Descending  later,  Christ  is  seen 
amidst  the  doctors  in  the  temple,  or  restoring  Lazarus 
to  life.  But,  by  a  strange  association,  Orpheus  is  at  the 
same  lime  depicted  with  his  lyre,  and  the  beasts  of  the 
earth  flocking  around  him  to  listen  to  his  strains.  Bosio 
has  particularly  specified  a  pamting  of  the  naked  bust  of 
a  young  man  ot  comely  appearance.  His  skin  tends  to 
an  olive  colour,  he  has  large  blue  eyes  and  fair  hair,  a 
thin  scanty  beard,  and  a  large  nose.  On  each  side,  is  a 
full  length  female  figure  with  a  written  roll  in  her  hand; 
and  on  an  arch  above  him,  triumphal  cars,  drawn  by  se- 
veral horses  abreast,  and  driven  by  charioteers,  bearing 
a  palm  branch,  and  a  crown  or  garland.  There  are  be- 
sides, figures  of  victory  in  the  air,  and  otiier  emblems. 
Here  also,  as  in  the  Egyptian  catacombs,  the  common 
operations  of  life  are  represented  :  funereal  repasts,  bear- 
ing burdens,  teams  of  oxen  dragging  weights,  children 
gathering  fruit,  or  engaged  in  puerile  sports. 

Burnt  bones  mixed  with  ashes  are  found  in  vases. 
Glass  and  earthen  vessels,  and  instruments  of  torture, 
have  all  been  recovered  from  the  catacombs. 

With  respect  to  the  precise  xra  when  these  cemeteries 
were  constructed,  and  the  persons  for  whose  reception 
they  were  appropriated,  we  are  opposed  by  many  uncer- 
tainties. Some  ascribe  them  to  the  ancient  Romans, 
others  bring  them  to  a  period  about  the  birth  of  Christ, 
and  there  are  not  wanting  intelligent  antiquarians,  by 
whom  they  are  considered  as  devoted  almost  solely  for  a 
secret  deposit  of  those  who  suffered  martyrdom,  while 
the  rage  of  persecution  threatened  the  extirpation  of 
Christians.  It  is  possible  that  all  the  three  opinions  are 
right.  Though  cremation  was  general  among  the  Ro- 
mans, we  do  not  learn  that  it  was  universally  practised : 
Children  were  not  burnt,  nor  those  in  a  state  of  servi- 
tude ;  and  besides,  if  we  may  credit  Pliny,  this  custom  was 
introduced  long  after  the  builchng  of  the  city.  Inscrip- 
tions prove,  tliat  many  who  were  not  Christians  were  in- 
terred here;  and  numerous  emblems,  epitaphs,  and  liis- 
tories  shew,  that  it  was  a  sepulchre  for  Christians,  among 
whom  were  martyrs.  The  academician  of  Cortona  saw 
a  skull  which  he  conjectuied  to  have  been  violently  se- 
parated from  the  vertebrae  of  the  neck  ;  and  Bosio,  to 
whom  we  have  so  often  referred,  relates,  that  in  open- 
ing a  tomb,  he  found  a  skull  cleft  by  a  hatchet,  still 
stickinij  in  it,  and  observed  others  apparently  fraclured 
by  violence.  It  was  not  uncommon  to  bury  the  imple- 
ment of  death  or  of  torture  along  with  the  deceased;  a 
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custom  asciibcd  lo  the  Jews  on  interment  of  malefactors. 
Ill  auollrer  part  of  llie  catacombs  there  was  found  a  hor- 
rible kind  of  pincers,  with  which  tlie  flesh  was  lorn  from 
the  bones  of  martyrs;  and  also  vessels  full  of  concrete 
blood,  Which  cnimbled  to  earth,  but  ou  beinj;  welted 
immediately  shewed  its  crimson  hue.  Some  of  the  Ro- 
man emperors  were  deposited  in  the  catacombs  of  the 
Vatican.  There  the  body  of  llonorius  was  discovered 
1  144  years  subse(|uent  to  his  decease,  with  many  jewels 
and  ornaments  in  liistomb,  weigiiing  forly  |)ouiids  of  so- 
lid tjold.  It  is  inferred  from  a  passage  in  Cicero's  Ora- 
tions, that  the  catacombs  of  Rome  were  not  in  his  time 
the  ordinary  places  of  sepulciirc :  but  it  is  concluded, 
that,  from  the  middle  of  tlie  second  century,  tliey  were 
the  common  cemetry  of  tiie  city  for  several  hundred 
years;  tliat  the  custom  was  then  interrupted,  and  occa- 
sionally revived,  as  is  seen  by  an  inscription  on  the  sar- 
c^pnagus  of  'I'heobald  bishop  olCJslia,  wiio  died  in  1 158. 
It  aj)pcars  tliat  some  sarcopluij.;!  have  received  bodies  for 
■which  they  were  not  originally  desij^ned,  and  that  in- 
scriptions of  far  more  recent  date  than  the  period  of  in- 
terment have  been  engraven  on  certain  tablets. 

It  is  generally  believed,  tliat  the  catacombs  served  both 
as  a  place  of  performing  their  religious  mysteries,  and  for 
a  retreat  to  the  Christians  during  persecution.  Gregory 
of  Tours  relates,  that  two  martyrs  having  been  interred 
in  a  cfptain  rij-pt  nv  nicli,  wliich  was  greatly  resorted 
to  by  Christians  on  days  uf  f^.^tival  a»  o  ron<i(xrated  spot, 
one  of  the  Roman  emperors  watched  their  muilons. 
When  the  greatest  number  had  collected  together,  he 
ordered  a  wall  to  be  suddenly  built  against  the  entrance 
to  the  catacombs,  and  covered  by  a  hill  of  sand.  The 
miserable  devotees  were  thus  condemned  to  a  cruel  and 
inevitable  death  ;  but  when  persecution  ceased,  and  their 
bones  were  discovered,  the  place  was  held  in  still  great- 
er veneration. 

One  part  of  the  catacombs  is  supposed  to  have  been 
appropriated  for  the  Jews  inhabiting  Rome.  Tiie  in- 
scriptions are  in  Greek,  which  indeed  are  frctpient 
throughout  the  whole  recesses;  but  this  is  not  supposed 
to  invalidate  the  fact. 

Among  the  various  catacombs  with  which  certain  parts 
of  the  world  abound,  those  of  Malta  are  in  the  highest 
preservation.  They  are  cut  in  tiie  rock,  and  so  white 
and  entire,  as  to  seem  just  newly  executed.  The  small- 
ness  of  the  galleries,  admitting  only  one  person  at  a 
time,  their  nearly  e<iual  distribution,  circular  vaults, 
niches  for  lamps  for  illuminating  the  passages,  and  the 
regularity  of  the  tombs,  seem  to  indicate  mat  they  have 
been  purposely  excavated. 

Regular  parallel  streets,  recesses,  and  chambers,  are 
seen  in  the  catacombs  of  Syracuse,  the  roof  of  the  latter 
being  Hal,  circular,  and  vaulted,  wiili  a  hole  at  the  top 
to  adnnt  light.  Tl.e  toml)s,  many  of  which  are  exca- 
vated from  solid  stone,  arc  rangeil  around  in  regular 
order.  Some  of  these  chambers  appear  to  have  tiad  a 
door,  by  which  they  could  be  locked  up  by  their  various 
owners.  The  door  of  certain  catacombs  in  Syria  and 
Palestine,  is  a  large  thick  flat  stone,  moving  on  two 
pivots  as  hinges. 

Catacombs  have  been  devoted  not  only  to  receive  the 
mortal  icmainsof  the  human  race,  but  even  the  carcasses 
of  the  brute  creation.  Man,  ever  superstitious  and  fear- 
ful, lias  sought  to  propitiate  the  Deity  by  the  adoration 
of  inanimate  plants,  of  grovelling  reptiles,  or  beasts  of 


the  earth.  The  ancient  F-gyplians  have  formed  immcnw: 
excavations,  in  whicli  to  deposit  mummies  of  jack 
als,  mice,  crocodiles,  birds,  and  fishes,  with  a»  much 
care  as  they  bi  slfjwed  on  Uieir  own  friends  and  relativCB. 
The  ibis,  in  partic:ular,  being  an  object  of  veneration, 
has  been  embalmed  in  thousands  in  the  extensive  cata- 
combs of  Meni|)liis.  T:.e  galleries  there  divide  into 
many  branches,  with  recesses  on  each  side,  about  six 
iiet  by  eight  in  size,  conluining  rows  of  baked  earthen 
urns  or  pots,  somewhat  of  a  conical  form,  all  along  the 
walls.  In  each  of  these,  which  is  from  12  to  2u  inches 
high,  is  a  mummy  of  the  sacred  bird,  frcpjently  in  per- 
fect preservation,  an<l  exhibiting  all  the  original  colours 
of  the  plumage.  Tiie  pots  are  regularly  arranged,  tier 
over  tier,  in  regular  order. 

Almost  all  catacombs  have  been  violated  in  search  of 
treasure,  and  they  have  sometimes  been  converted  to 
less  pacific  purposes  than  lor  mansions  of  tlie  dead.  It 
is  not  long  since  a  formidable  band  of  robbers  was  or- 
ganized in  those  of  Rome,  by  a  Portuguese  leader,  who, 
on  llie  day  of  their  admission  to  bis  corps,  impressed 
certain  mystic  characters  on  the  arm  of  each  with  a  hot 
iron.  They  stored  up  provisions  for  several  months,  and 
have  been  known  to  remain  above  fifteen  days  unseen  in 
their  subterraneous  retreats  among  the  tombs.  After 
committing  innumerable  depredations,  their  leader  hav- 
ing endeavoured  to  save  a  Portuguese  gentleman  who 
was  attacked,  some  of  his  party  were  displeased,  and 
fired  upon  him:  he  returned  their  fire;  t.icy  fled,  and 
tlie  whole  separated,  never  to  meet  again.  The  French, 
also,  during  their  invasion  of  Egypt,  frequently  took  up 
their  abode  in  the  catacombs.  See  Diodorus  SiculuH.  lib. 
i.  cap.  4.;  Dcnon  Fotja.^e  dans  I'Egu/ite;  Pococke's 
Travels;  Norden's  Travi Is  ;  R'.p^ud',  Re fiori  jfthe 
Commission  ;  Gregorius  Turotii-naia  de  (gloria  marlyrum  ; 
Bosio  Roiva  Sutteranca.  Votjage  dans  Irs  Catacombcs  dc 
Rojne  ;  D'Orviile  Sici'ta  ;  Houel  Voyage  fiiltoresque  ; 
Mack  Gregory  On  the  Se/iulc/ires  of  the  Ancients,     {c) 

CATALOGUES  of  Stars.  See  Astronomy,  and 
Star. 

CATALONIA,  a  province  of  Spain.  It  occupies 
the  nort-east  extremity  of  the  peninsula,  and  is  hounded 
on  tiic  north  by  the  Pyrenees,  which  separate  it  from 
France  ;  on  tlie  east  by  the  Mediterranean,  on  the  south 
by  Valencia,  and  by  Arragon  on  the  west ;  extending 
trom  east  to  west  about  40  leagues,  and  44  from  south- 
west to  north-cast.  This  province  is  almost  througtiout 
extremely  mountainous,  but  interspersed  with  many  rich 
and  well-cultivated  plains  and  vallies,  which  are  watered 
and  fertilized  by  numei-ous  rivers.  Its  mountains,  how- 
ever, are  merely  branches  of  the  Pyrenees,  which, 
stretcliing  far  into  the  country,  form  second-rate  moun- 
tains, of  wliicii  tiic  chief  arc,  .Mon-N'egre,  \"algorguina, 
San-Gran,  Alsinellas,  Rcquescns,  Monseny,  and  Monl- 
scrrat.  Of  these,  Montscrrat  is  the  most  remarkable, 
both  for  its  situation,  its  appearance,  and  the  composition 
and  arrangement  of  its  rocks.  It  is  about  3300  feet 
above  the  level  of  the  sea,  and  appears  to  stand  com- 
pletely insulated  and  unconnected  with  any  other  moun- 
tain, rearing  its  liasc  and  rugged  head  above  a  hilly  coun- 
try, like  a  pile  of  Gothic  spires.  Its  huge  cliffs  shoot 
up  to  a  stupendous  elevation,  and  their  blanched  and 
naked  summits  are  split  into  a  variety  of  shapes.  Some 
of  these  rocks  arc  composed  of  limestone  of  different 
colours,  cemented  together  by  sand  and  a  vellow  calci- 
-!  S2 
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reous  earth,  and  others  of  freestone  and  white  quartz, 
mixed  with  touchstone;  indeed,  the  whole  of  Montser- 
rat  is  evidently  formed  of  that  species  of  aggregation, 
known  to  naturalists  by  the  name  oifiudding-stone. 

Though  most  of  the  mountain  appears  blanched  and 
barren,  yet  the  interstices  among  the  cliff's  present  the 
most  luxuriant  vegetation.  These  spaces  are  filled  with 
close  wood  and  deciduous  trees,  intermingled  with  aro- 
matic shrubs  and  flowers,  which  are  nourished  by  the 
rich  earth  which  is  dissolved,  and  washed  down  from  the 
rocks  by  the  rains.  The  great  variety  of  plants  with 
which  these  woods  abound,  would  amply  satisfy  the  cu- 
riosity of  the  botanist.  There  are  few  evergreens  in  Eu- 
rope that  may  not  be  found  here  ;  and  when  Mr  Swin- 
burne visited  Montserrat  in  1775,  the  apothecary  bf  the 
convent  had  a  list  of  437  species  of  plants,  and  40  of 
trees,  which  grew  in  its  clefts.  There  is,  however,  a 
great  scarcity  of  water.  It  is  even  supposed  that  there 
is  no  spring  in  the  whole  mountain;  and  the  streamlets 
which  are  sometimes  seen  to  descend  from  its  sides,  are 
said  to  proceed  from  reservoirs  formed  by  the  rain  in 
the  crevices  of  the  rocks,  and  running  in  a  bed  of  po- 
rous stones  that  lies  across  the  middle  of  it.  Besides 
the  convent  of  Monserrat,  which  is  situated  in  a  large 
cleft  on  the  eastern  face  of  the  mountain,  there  are  fif- 
teen hermitages  scattered  over  its  surface,  some  of  which 
are  placed  on  the  very  pinnacle  of  the  rocks,  and  in  ca- 
vities hewn  out  of  the  highest  cliff's.  Between  Figue- 
ras  and  Gerona,  are  two  mountains  standing  together, 
which  are  remarkable  for  their  uniformity.  They  are 
both  of  an  equal  height,  and  of  a  pyramidal  form  ;  and, 
according  to  Mr  Bowles,  have  all  the  signs  of  ancient 
volcanoes.  But  the  greatest  curiosity  of  this  province 
is  the  mountain  of  Salt,  in  the  vicinity  of  Cardona,  which 
is  about  500  feet  high,  without  a  cleft  or  crevice,  and 
nearly  three  miles  in  circumference.  It  is  composed 
almost  entirely  of  salt,  which  is  very  white,  except  a 
small  quantity  of  a  reddish  and  of  a  bluish  cast ;  and  its 
side,  which  stands  close  to  the  river  Cardonero,  is  nearly 
perpendicular.  Of  the  substance  of  this  mountain,  the 
inhabitants  of  Cardona  make  a  variety  of  articles  for  sale, 
such  as  altai^,  figures  of  saints,  crosses,  chandeliers, 
salt-cellars,  Sec.  which  are  as  clear  as  crystal,  but  cannot 
be  supposed  to  be  equally  lasting. 

The  other  mountains  of  Catalonia  contain  numerous 
and  valuable  minerals.  Marbles  are  found  in  great  va- 
riety, and  are  wrought  to  a  very  considerable  extent. 
There  are  several  iron  mines  near  Alius  and  Taull ;  lead 
mines  near  Tortosa ;  and  of  its  numerous  coal  mines, 
that  of  Clansa  is  the  best.  Amethysts,  topazes,  and 
coloured  crystals,  are  found  near  Vicq,  which  are  ma-' 
nufactured  and  sold  by  the  goldsmiths  of  Barcelona,  and 
liicre  are  also  mines  of  antimony,  copper,  tin,  alum,  vi- 
triol, silver,  and  one  of  gold.  Among  its  mineral  waters, 
the  most  remarkable  cold  springs  are  those  of  Monistrol, 
Vail  de  Ebron,  Tortosa,  and  Rivas:  and  its  principal  hot 
springs  are  at  Caldas,  Garriga,  Gerona,  Espluga,  and 
'I'orcllo. 

Catalonia  is  watered  by  twenty-six  rivers,  of  which  the 
chief  are  the  Ebro,  which  is  the  largest,  and  is  very  im- 
portant for  its  navigation,  the  Segra,  the  Llobregat,  the 
Cervcra,  the  Fluvia,  thc/fcr,  the  Muga,  the  Tordcra, 
the  Bc/.oti,  and  the  Xoya. 


Though  the  soil  of  this  province  be  more  ungrateftri, 
and  more  interrupted  with  mountains  and  rocks  than  that 
of  any  of  the  other  provinces,  yet  agriculture  is  here 
better  understood,  and  more  successfully  and  universally 
practised,  than  in  any  other  part  of  Spain.  The  plains 
and  vallics  are  intersected  by  numerous  canals,  for  the 
purposes  of  irrigation,  in  which  the  Catalonians  particu- 
larly excel,  and  which  is  attended  with  the  most  benefi- 
cial consequences.  In  some  cantons,  indeed,  this  art  is 
carried  to  very  great  perfection  ;  and  a  regular  police  is 
established  for  conducting  and  distributing  the  waters. 
Every  proprietor  enjoys  the  right  of  irrigating  his  land 
for  a  limited  time,  according  to  the  extent  of  his  proper- 
ty ;  and  for  this  privilege  he  pays  an  annual  duty,  which 
is  expended  in  keeping  up  the  canals,  and  in  paying  the 
salaries  of  the  commissioners.  The  districts  most  re- 
markable for  fertility  and  cultivation,  are,  the  country 
about  Lerida,  the  plains  of  Urgel,  Vallez,  and  Iqualada ; 
the  environs  of  Cervera,  the  Campo  de  Tarragona,  and 
Ampurdan.  The  industry  of  the  Catalonians,  however, 
is  not  confined  to  the  plains.  The  mountains  are  im- 
proved by  their  sk'dl  and  labour ;  and  even  craggy  cliffs, 
which  seem  to  have  been  destined  for  ever  to  be  the  ha- 
bitation of  the  chamois,  are  converted  by  their  exertions 
into  vineyards,  cultivated  fields,  and  valuable  forests. 
In  many  places  they  carry  up  earth  to  fix  the  young  vine 
in,  and  rather  than  suffer  a  good  patch  of  soil  to  remain 
useless,  they  smnotimeo  let  uuc  another  down  from  the 
hvow  uf  the  rock  by  ropes.  Planting  is  a  favourite  im- 
provement, and  a  principal  object  of  attention  with  the 
Catalonian  landlords.  They  vie  with  each  other  in  mul- 
tiplying trees  of  every  kind.  Plantations  of  beeches, 
elms,  poplars,  pines,  and  oaks,  are  consequently  nume- 
rous and  thriving;  and  cork  trees  are  so  plentiful,  that 
Catalonia  is  able  to  supply  the  whole  of  Eiu'ope  with  this 
important  article.  Fruit  trees  of  every  description  are 
reared  in  great  abundance,  particularly  in  the  beautiful  gar- 
den on  the  banks  of  the  Segra,  the  Llobregat,  and  the  Am- 
purdan, and  between  Matavo  and  Barcelona ;  and  oranges, 
lemons,  figs,  almonds,  filberts,  apples,  walnuts,  and  ches- 
nuts,  are  common  throughout  the  province.  Grain  of 
every  kind  is  raised  here,  but  the  crops  are  liable  to  fre- 
quent burstings  and  mildew,  and  the  wheat  harvest  is 
seldom  sufficient  for  the  consumption  of  the  inhabitants, 
who  are  obliged  to  draw  supplies  from  other  countries. 
The  cultivation  of  rice  has  of  late  considerably  decreased, 
from  the  idea  that  it  produces  an  eff'ect  upon  the  atmo- 
sphere very  prejudicial  to  the  health  ;  and  the  people  of 
Ampurdan,  who  were  its  first  victims,  in  a  moment  of 
irritation,  destroyed  most  of  their  rice  fields.  The  vin- 
tage in  Catalonia  is,  in  general,  uncommonly  plentiful, 
and  the  wine  in  the  east  part  of  the  province  is  excellent.  •!, 
That  in  the  west  and  north  parts  is  rather  of  an  inferior 
quality.  The  best  red  wine  is  made  at  Matavo,  and  the 
best  white  at  Sitges.  Olive  trees  are  in  great  abundance  ; 
but  mulberries,  though  they  thrive  well,  are  much  ne- 
glected ;  and,  consequently,  less  silk  is  produced  here 
than  in  many  of  the  other  provinces.  The  cultivation 
of  flax  and  hemp  is  also  inconsiderable  ;  and  the  wool 
which  it  produces  is  altogether  insuflicienl  to  supply  the 
manufactories  of  the  provinces.  The  principal  produc- 
tions of  Catalonia,  with  their  average  annual  quantity 
and  price,  are  contained  in  the  following  Table. 
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Productions. 

Quantity. 

Vuluc. 

L. 

». 

rf. 

Wheal      .      . 

600,000  loads. 

912,500 

0 

0 

Kvc     .     . 

120,000     do. 

1 20,000 

0 

0 

Maize 

22,000      do. 

18,333 

6 

8 

Rice    .     . 

8,000     do. 

13,33:3 

6 

8 

Oil       .     .     . 

18,000     do. 

60,000 

0 

0 

Wine       .     . 

60,000      do. 

51,250 

0 

0 

I5i;iii(!v     .     . 

35,000  pipes. 

262,500 

0 

0 

W;iliiuts 

35,000  sacks. 

35,416 

13 

4 

Silk     .     .     . 

200,000  lbs. 

100,000 

0 

0 

Wool        .     . 

.30,000  quint. 

55,000 

0 

0 

Hemp      .     . 

18,000     do. 

32,750 

0 

0 

Flax    .     .     . 

8,000      do. 

1  6,750 

0 

IJ 

Cork  .     .     . 

33,000     do. 
Total       .     .     . 

247,875 

0 

0 

1,925,708 

6 

8 

The  roads  in  this  ])i-ovincc  are  in  general  bad,  and 
nolwillistaiuling  the  industry  of  its  inhabitants  in  other 
respects,  they  are  almost  totally  neglected.  There  arc 
very  lew  britlgcs,  and  in  rainy  weather  the  traveller  is 
liable  to  be  constantly  stopped  by  the  rivers,  which,  in 
that  season,  descend  in  torrents  from  the  mountains. 
Goods  are  conveyed  in  carts  drawn  by  four  or  live  mules, 
yoked  in  a  line,  which  carry  immense  weights;  and  the 
Catalans  are  reckoned  tlie  most  cxpei-t  and  careful  dri- 
vers in  Spain. 

Catalonia,  from  the  remotest  times,  has  been  famous 
for  its  manufactures;  and  here  every  profession  that  is 
connected  with  liic  useful  arts  is  as  much  honoured  and 
respected,  as  in  the  other  provinces  it  is  despised.  Its 
woollen  and  cotton  slufl's,  silks,  velvets,  and  linens, 
were  celebrated  even  in  the  13th  century;  and  though 
its  manufactures  and  commerce  afterwards  met  with  se- 
veral severe  checks,  and  were  almost  annihilated  in  the 
16th  and  the  beginning  of  the  1 8th  century,  yet  from  that 
time  theii' revival  has  been  gradual  and  constant;  and  it 
is  now  the  most  active    and   industrious  province  in  the 


kingdom.  Besides  cloths  of  almost  every  ilcscription, 
it  has  manufactures  of  all  kinds  of  stockings,  laces,  tapes, 
nets,  ribbons,  Sec. ;  also  iron  ware,  cutlery,  earthen  ware, 
and  shoes,  for  exi>ortation  ;  and  above  200  mills  are  em- 
ployefl  in  making  paper,  which  produce  annually  about 
480,000  reams,  estiinated  at  160,000/.  sterling.  These 
articles,  together  with  its  natural  productions,  fiu|>]>ly 
Catalonia  with  many  vahiablc  exports;  and  its  great  ex- 
tent of  coast  and  cxtcllcnt  harbours,  render  it  peculiarly 
favourable  for  an  extensive  commerce.  Its  inhabitants 
have  indeed  profited  by  these  advantages.  The  sea-poils 
arc  filled  with  ships,  and  peopled  by  traders  and  seamen, 
who  are  equally  industrious  with  their  brethren  in  the  in- 
terior. Of  its  coarse  cloths  and  serges,  the  greatest 
part  is  made  up  into  clothing  for  the  troops,  and  sent  to 
the  different  provinces  of  Spaui  ;  the  fine  cloths  are  car- 
ried to  Madrid,  Arragon,  &:c.  Two  thirds  of  its  linens, 
cotton-velvets,  nankeens,  and  muslins,  arc  exported  to 
the  colonies  ;  about  one-twelfth  and  a  I'.alf  is  kc])t  for 
the  consumption  of  the  province  :  and  the  rcnwining 
two-twelfths  and  a  half  ai-e  sold  in  the  markets  of  the 
peninsula.  About  10,000  dozen  of  silk  handkerchiefs 
and  sashes,  manufactured  at  Manrcsa,  are  annually  sent 
to  Arragon,  Biscay,  and  the  two  Castilcs,  and  35,000  to 
America  :  30,000  quintals  of  cork,  and  470,000  reams  of 
paper,  are  exported  to  difl'erent  parts  of  Europe  :  Eng- 
land receives  20,000  sacks  of  nuts;  10,000  pipes  of 
brandy  are  sent  to  the  same  place  ;  4,000  to  Guernsey 
and  Aldcrney,  and  about  20,000  to  Holland  and  the  north 
of  Europe  :  8,000  loads  of  oil  are  carried  to  France  and 
Holland,  and  4,000  loads  of  wine  to  Italy  :  200,000  pairs 
of  shoes  go  to  America,  and  500,000  are  distributed  in 
the  interior  of  the  kingdom  :  and  of  24,000  pairs  of 
worsted  stockings  furnished  by  the  town  of  Vicq,  one 
half  pass  into  the  adjacent  provinces.  A  considerable 
quantity  of  silks  and  silk  stockings,  are  exported  to  the 
New  World,  which  also  receives  fire-arms,  iron-ware, 
printed  calicoes,  laces,  &c.  The  sweepings  of  houses, 
which  are  shipped  annually  from  Barcelona,  amount  to 
nearly  60,000  ducats.  The  following  Table  gives  an 
exact  account  of  the  quantity  and  value  of  its  principal 
exports. 


Exported  to  foreign  countries. 


Exjiortcd  to  the  interior  of  Spain. 


Commodities. 


md-  -) 


Barcelona  linens 
and  cotton  stuffs 

Manresa  silk  hand- 
kerchief: 

Nuts   .     . 

Oil 

Cork 

Wine        .... 

Paper        .... 

Brandy     .... 

Shoes       .... 

Shoe  soles    . 

Vicq    worsted ) 
stockings      \ 

Sweepings  of  houses 


QuuiUity. 


3,161,000  varas 

35,000  dozen 

sacks 

loads 

quint. 

loads 

reams 

pipes 

pair 


26,000 

8,000 

31,200 

4,000 

220,000 

350,000 

200,000 


Value. 


L  295,006  18  4 

51,041  13  4 

20,000  0  0 

26,666  15  4 

233,989  0  10 

2,666  13  4 

73,333  6  8 

262,500  0  0 

22,023  15  10 


6,875     0     0 


L  1,000,103      3      8 


Quantity. 


1,026,041  varas 
10,000  dozen 

,     .     .     . 
1,200  quint. 

250,000  reams 

500,000  pair 


12,000  pair 


\:.li|c. 


/,  82,1 13  3  4 

14,583  6  8 

9,000  0  0 

83,333  6  8 

55,059  10  0 

41,666  13  4 

500  0  O 


286,256      0     0 
1,000,103     3     8 


Total  exports 


L  1  286,359      3      8 
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The  imports  of  this  province  consist  chiefly  of  corn, 
•wool,  and  silk.  From  400,000  to  600,000  quarters  of 
■wheat  are  supposed  to  be  annually  imported  from  Ame- 
rica, Sicily,  and  the  north  of  Europe;  and  in  1775  Ca- 
nada alone  sent  about  80,000  quarters.  It  receives  10,000 
quintals  of  wool,  and  80,000  lbs.  of  silk,  from  Arragon: 
100,000  lbs.  of  silk  from  Valencia ;  and  Lyons  silks, 
Gange  and  Nismes  silk  stockings,  fine  cloths,  linens, 
essences,  perfumes,  pomatums,  jewellery,  and  millinery, 
from  France.  England  furnishes  it  with  superfine  cot- 
tons, herrings,  and  cod-fish  ;  and  Holland  with  a  few 
spices.  The  amount  of  these,  however,  is  far  from  being 
equal  to  its  imports.  About  1000  vessels  are  almost  con- 
stantly employed  in  trade,  and  the  government  can  de- 
pend upon  1 8,000  Catalonian  seamen,  who  are  register- 
ed, and  always  ready  for  any  emergency. 

The  spirit  of  industry  which  pervades  Catalonia,  has 
led  its  inhabitants  to  turn  their  exertions  to  the  useful 
rather  than  to  the  liberal  arts  ;  and,  as  mechanics,  they 
are  in  general  preferred  to  those  of  any  other  province. 
The   sciences,  however,  have  not  been  entirely  neglect- 
ed ;  and  among  the  Catalans  have  arisen  several  writers 
upon  natural  history,  theology,  medicine,  and  law,  of  no 
inconsiderable    merit.       Besides    public    libraries,    and 
schools  of  different  kinds,  there  were  formerly  two  aca- 
demies in  this  province,  under  the  title  of  Gay  Science  j 
one  at  Barcelona,  founded  in  the  end  of  the  14th  century, 
by  John  I.  King  of  Arragon  ;  and  the  other  at  Tortosa, 
in  the  beginning  of  the  15th,  where  verses  were  recited 
and  prizes  decreed  to  the  victors.     The  duration  of  both, 
however,  was  but  short ;  and  since  their  declension,  the 
Catalans  have  made  very  little  progress  in  the  fine  arts  ; 
for  excepting  the  works  of  Volfongona,  nothing  striking 
in  their  poetry  is  known.      In  their  dispositions,  the  Ca- 
talans seem  to  be  influenced  by  the  nature  of  their  coun- 
try.    They  are  proud,  hardy,  and  impetuous,  of  a  brown 
complexion,  strong    features,    and    brawny   limbs ;  and 
their  chief  characteristics  are  activity  and  a  spirit  of  in- 
dependence.    They  are  indefatigable  in  the  prosecution 
of  their  schemes.     No  obstacles   can  deter,  no  dangers 
can  terrify  them.     Their   natural  vivacity,  their  enter- 
prizujg   spirit,  and   their  love  of  money,  lead   them  to 
every  quarter  of  the  world  ;  and  there  are  few  sea-ports 
in  Europe,  India,  or  Spanish  America,  where  Catalans 
arc  not  to  be  fomid.  As  soldiers,  their  bravery  and  firm- 
ness has  been  always  conspicuous,  and   has   been  often 
displayed  against  tiie  most  fearful  odds.     In  the  begin- 
ning of  the    18th  century,  they  withstood  the  united  ar- 
mies of  France  and  Spain;  and,  in  1714,  the  inhabitants 
of  Barcelona  made  one  of  the  most  vigorous  and  despe- 
rate defences  that  is  recorded  in  history.     On   a   forlorn 
hope,  or  for  a  coufi-dc-main,  the  Catalans  are  excellent ; 
but  they  are  in  general  averse  to  the  strictness  of  regu- 
lar discipline.     When  treated   with   kindness   and   mild 
words,  they  are  docile  and  obedient ;  but  they  rise  against 
the  slightest   appearance  of  authority  or   subordination. 
The  Catalans  possess  a  haughtiness  of  demeanour,  and 
authoritative  tone,  peculiar   to  themselves.     They  look 
down  upon  the  rest  of  their  countrymen  as  their  inferiors; 
the  loyal  Castiiians,  in  particular,  they  regard  with  aver- 
sion ;  and  to  their  ancient  (enemies,  the  French,  they  bear 
a  lasting  and  invincible   animosity.     But   tliough    high- 
spirited  and  overliearing,  they  are  dislinguisiied  for  their 
honesty,  steadiness,  and  sobriety.     Most  of  the  principal 
families  in  IVlailrid  have  Catalans  at  the  head  oftlieir  af- 
fairs ;  and  as  muleteers  and  callcssitroe,  they   are    scat- 
tered over  CVC17  province  of  the  peninsula.     "  The  de- 


sire of  wealth,"  says  Laborde,  «  makes  them  industri- 
ous ;  emulation  makes  them  active,  leads  them  to  every 
part  of  the  world,  and  enables  them  to  brave  the  perils 
of  long  voyages  ;  and  glory  blinds  them  to  every  kind  of 
danger.  When  they  love,  they  love  warmly  ;  but  their 
hatred  is  implacable,  and  they  have  rarely  sufficient 
strength  of  mind  to  stifle  their  resentment.  But  v^e  arc 
not,  therefore,  to  imagine  the  Catalan  disposed  to  mis- 
chief; he  is  not  so  naturally.  He  works  himself  into  a 
rage,  and  is  loud,  but  seldom  commits  acts  of  violence. 
In  a  political  point  of  view,  the  Catalan  is  restless  and 
factious  ;  he  is  for  ever  sighing  for  a  liberty,  or  rather 
independence,  which  he  has  often  attempted  to  acquire, 
and  which  has  so  frequently  impelled  him  to  take  up 
arms.  But  as  devoted  in  his  attachment,  as  terrible  in 
his  hatred,  he  is  ready  to  make  every  sacrifice  for  a 
prince  who  knows  how  to  gain  his  love."  With  all  their 
eagerness  for  money,  the  Catalans  are  capable  of  the 
most  disinterested  generosity  ;  and  during  the  late  revo- 
lution in  France,  multitudes  of  French  refugees  of  all 
ranks,  whose  loyalty  had  driven  them  from  their  countiy, 
were  received,  consoled,  and  protected  by  the  republican 
Catalans.  Instead  of  the  mantle  and  Mayo  jacket,  com- 
mon throughout  Spain,  the  usual  dress,  in  almost  al! 
ranks  among  the  Catalans,  is  a  close  coat  in  the  French 
fashion,  and  the  peasants  on  the  mountains  wear  a  dou- 
ble-breasted vest,  with  a  kind  of  wide  great  coat,  called 
a  gambeto,  which  reaches  only  to  the  knee.  Their  an- 
cient and  favourite  slouched  hats,  white  shoes,  and  large 
brown  cloaks,  were  long  ago  prohibited.  Catalonia  has 
a  language  distinct  from  the  other  provhices  of  Spain. 
It  is  the  ancient  Limousin  tongue,  but  disfigured  by 
hard  terminations,  and  by  a  sharp  and  disagreeable  pro- 
nunciation, which  gives  an  appearance  of  greater  rough- 
ness and  asperity  to  the  Catalonian  character  than  in  rea- 
lity belongs  to  it.  This  language  is  spoken  throughout 
the  province,  but  with  considerable  variations  in  the 
different  districts,  and  is  preferred  to  the  Castilian.  It 
is  purest  on  the  mountains,  but  greatly  mixed  with  Cas- 
tilian in  the  large  towns.  Its  harshness,  however,  is 
completely  lost  in  the  mouth  of  a  Valenrian,  whose 
pronunciation  renders  it  soft  and  harmonious,  and  though 
in  the  towns  of  Valencia,  the  Castilian  is  always  used, 
yet  the  Limousin  in  some  parts  of  that  province  has  pre- 
served its  ancient  purity. 

The  population  of  Catalonia  since  the  beginning  of 
the  last  century  has  been  upon  the  increase.  In  1718, 
it  amounted  to  407,132;  in  1768,  to  722,506;  and  in 
1788,  to  814,412,  which  is  nearly  its  present  state. 
Among  these  arc  6608  priests,  5801  monks  and  nuns, 
1266  nobles,  6968  students,  1020  writers  and  lawyers, 
and  20,963  domestics. 

Catalonia  contains  an  archbishopric,  7  bishoprics,  8 
cathedral  and  18  collegiate  chapters,  22  abbeys,  a  grand 
priory,  and  16  commaridericsof  the  order  of  Malta,  2738 
parisiies,  284  religious  hoiscs,  84  hospitals,  a  univer- 
sity, fifteen  colleges  for  the  education  of  youth,  14  cities, 
283  towns,  1806  villages,  22  fortresses,  and  five  ports. 
Its  princii)al  towns  are  Barcelona,  the  capital,  Tarragona, 
Urgel,  Lcrida,  Gerona.  Salsuna,  Vicq,  Tortosa,  Figue- 
ras,  Aulot,  Igualda,  Reus,  Mataro,  Villa  I'ranca  do 
PanacUs,  t^crvera,  Manresa,  and  Palamos. 

Catalonia,  with  the  rest  of  Spain,  was  overwhelmed 
by  the  irrui)tions  of  the  nortlurii  barbarians  in  the  be- 
ginning of  the  fifth  century,  and  continued  under  the  do- 
minion of  the  Goths  until  712,  when  it  was  compelled 
to  yield  to  the  Saracens.     The  Saracen  power  in  this 
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•province,  liowcvcr,  was  iwd  of  Ioiir  coiuimiance  ;  for  be- 
fore the  conclusion  of  the  same  century,  they  were  com- 
pletely expelled  by  Lewis  le  I)ebonaire,the  son  of  Chur- 
lema};ne.  It  was  then  erecti-tl  into  a  province  ofl' ranee, 
and  was  (governed  by  counts  or  viceroys,  rcmoveable  at 
pleasure,  until  (iixllVey  or  VVilVed  the  }[airij  was  creat- 
ed hereditary  count  of  Barcelona,  and  the  sovereii^iity 
of  tlic  province  bestowed  upon  him  and  his  heirs  for  <:vei-. 
As  %wt\\  as  it  became  a  separate  power,  it  rose  to  re- 
spectability amonj;  the  independent  nations  of  lilurope  ; 
an<l  besides  Catalonia,  the  counts  of  IJarceloiia  compris- 
ed under  their  dominion,  Roussillon,  Cerdagne,  the 
country  of  l-oix,  and  a  ^jreat  part  of  Lan^'.ucdoc.  At  thii 
time  Catalonia  was  divided  into  vit^'-utrka  or  jurisdic- 
tions, each  governed  by  a  vij^uier,  or  lieutenant,  who  en- 
joyed a  very  considerable  authority  ;  and  when  its  count, 
Raymond  V.,  succeeded  to  the  crown  of  Arragon  in 
1137,  by  his  marriage  with  Fetronilla,  the  heiress  of  that 
kingdom,  it  still  continued  to  be  governed  by  its  own 
states,  which  shared  in  tlie  legislative  power  with  the  so- 
vereign. These  states  were  composed  of  the  three  or- 
ders, the  clergy,  the  nobility,  and  the  commons,  whose 
power  consisted  in  proposing  to  the  king  such  laws  as 
they  thought  necessary,  and  in  sanctioning  those  that  ori- 
ginated with  him.  This  privilege  was  continued  even 
after  its  union  with  the  crown  of  Spain  ;  but  it  was  gra- 
dually undermined  by  the  viceroys,  and  at  last  complete- 
ly witlidrawn  l)y  Philip  V.,  who  allowed  them  to  retain 
merely  the  empty  right  of  sending  deputies  to  the  states 
general  of  the  Spanish  monarchy.  Catalonia,  during  its 
union  with  Arragon,  was  engaged  in  repeated,  and  some- 
times lengtlicned  rebellions.  It  frccjuently  opposed  the 
most  obstinate  resistance  to  the  commands  of  its  sove- 
reign;  and  even  oficn  altcnipted  to  choose  a  foreign 
prince  as  its  ruler,  or  to  erect  itself  into  a  republic,  liut 
notwithstanding  its  exertion;;  for  independence,  it  conti- 
nued under  the  dominion  of  Arragon,  and  afterwards  of 
Spain,  till  16-10,  when  the  Catalans,  enraged  ut  ihe  ar- 
rest of  their  deputies  at  Madrid  by  the  command  of  Phi- 
lip IV.,  flew  to  arms,  and  declared  themselves  free.  Be- 
ing unable,  however,  long  to  maintain  their  freedom,  they 
gave  themselves  up  to  France  ;  and  in  1641  proclaimed 
Louis  XIII.  count  of  Barcelona.  But  even  tJic  power 
of  Louis  was  insufficient  to  support  them  against  Spain. 
They  were  reduced  in  1652,  by  Don  John  of  Austria, 
and  in  1659  their  submission  was  confirmed  by  the  trea- 
ty of  the  Pyrenees.  The  most  desperate  and  obstinate 
struggle,  however,  which  the  Catalans  made  in  defence 
of  their  privileges,  was  in  the  war  of  the  succession, 
■when  attaching  themselves  to  the  cause  of  the  Archduke 
Charles,  they  resisted  every  oflc>'  of  accommodation  from 
the  French ;  and  wnen  at  last  deserted  by  the  king, 
whom  they  had  chosen,  and  by  every  foreign  power,  they 
stood  alone,  and  single-hand  maintained  the  contest 
against  the  united  cfibrts  of  Spain  and  France.  By  this 
war  the  province  was  drained  of  its  wealth,  and  almost 
depopulated,  as  many  of  its  inliabitanls,  preferring  exile 
to  submission,  emigrated  to  foreign  countries.  Its  ma- 
nufactures and  commerce  were  destroyed ;  and  when 
Barcelona  capitulated  u>  1714,  Philip  V.  received  a  coun- 
try without  resources.  Every  privilege  was  abolislied, 
«ind  heavy  taxes  imposed  in  order  to  defray  the  cxpences 
of  its  reduction.  But  though  depressed  and  impoverisii- 
ed,  it  in  a  short  time  recovered  its  activity  and  energv  ; 
and  its  trade  being  relieved  fioni  the  impolitic  and  para- 
lysing taxes  of  a/fat'o/a  cirnlos  and  mil/oneti,  under  wnich 
many  of  tlit  other  provinces  of  the  Spanish  monarchy 


labour,  It  soon  rose  to  its  present  stale  of  wealth  and 
splendour.  Except  a  lew  partial  insurrections,  the  Ca- 
talans hav(;  svdjmitled  to  the  yoke,  with  sullen  apathy  ; 
and  such  is  their  character  of  pride  and  indepei.dcm  e, 
lliat  several  of  their  iiobility  had  constantly  refused  to  u(  - 
cept  of  any  titles  and  dignities,  till  t!ie  last  jounicy  of 
Charles  IV.  into  this  province,  who,  by  his  kindnesK  and 
manners,  greatly  conciliated  its  inhabitants.  See  Si'ALy 
and  Bakcklona.  See  also  Laborde's  FiVw  of  S/iain, 
vol.  i.  p.  1 — 136;  Swinburne's  Travilnin  S/iain,  vol.  i.  p. 
16  and  3'J  ;  and  Towiisend's  TraixlK,  vol.  iii.     (/;) 

C.\TALP.\,  a  genus  of  plants  of  the  class  Uiandrb. 
and  order  Monogynia.     Sec  BoTAKV,p.  87. 

CATANA.     See  Catanma. 

CATANANCHIi,  a  genus  of  plants  of  the  class  Syn- 
gencsia,  and  order  Polygamia  iE'[ualis.  See  Botany, 
p.  283. 

CATANIA,  a  city  in  Sicily,  the  ancient  Caiina,  situ- 
ated in  N.  Lat.  37°  3C/,  E.  Long.  15°  19',  at  the  fool  ol 
Mount  Etna,  in  the  Valley  of  Noto,  one  of  the  three  dis- 
tricts into  which  the  island  is  divided,  and  on  the  short  oi 
the  Ionian  sea. 

Whether  we  consider  the  political  revolutions  which 
this  city  has  experienced,  from  its  earliest  history  down 
nearly  to  the  present  limes,  or  those  awful  convulsions 
of  nature  which  have  so  often  buried  it  in  ruins,  Catania 
must  equally  attract  our  notice.  In  treading  upon  clas- 
sic ground,  however,  it  is  with  regret  thai  we  narrow 
ourselves  to  the  limits  wliich  must  be  observed,  lest  a 
subject  of  ijarlicular  interest  should  betray  us  into  a 
trespass  upon  other  articles,  which,  though  of  less  mo- 
ment, must  not  be  omitted.  Wherever  the  earth  is  inha- 
bited, we  find  man  invariably  attached  to  the  spot  of  his 
nativity,  identifying  himself,  as  it  were,  wiih  the  soil, 
however  few  its  inducements  may  be ;  but  the  force  of 
the  principle  is  infinitely  more  striking,  where  we  behold 
him  nndismayed  by  the  dangers  ihal  perpetually  threat- 
en him,  constructing  his  abode  of  the  very  lava  that  had 
swepi  awuy  in  its  course  the  mansions  of  his  forefathers, 
upon  a  foiuidation  that  he  has  often  felt  shaken  by  earth- 
quakes, in  the  midst  of  surrounding  monumei.ts  of  de- 
solation. Such  are  the  circumstances  in  which  Catania 
stands.  In  addition  to  these,  it  has  undergone  every  vi- 
cissitude to  which  a  city  was  exposed,  from  having  fre- 
quently arrived  at  suflicient  opulence  and  splendour,  to 
excite  the  cupidity  of  barbarians,  and  the  envy  of  the 
powerful  and  ambitious. 

Catina,  one  of  tiie  most  ancient  cities  in  Sicilv,  was 
founded  in  the  time  of  the  Sicanians,  who  were  driven 
from  it  by  the  Siculi,  at  the  period  of  their  landing  IVom 
Italy,  then  a  Greciaii  colony,  from  which  they  had  been 
expelled.  From  tiiem  Sicily  derived  the  name  it  still 
retains.  Having  established  themselves  in  possession  of 
Catina,  they  enacted  wiiolesoine  laws,  under  which  it 
prospered,  until  Gero  the  first  of  Syracuse,  growing  en- 
vious of  their  prosperity,  and  confident  in  his  own  power, 
attacked  the  city,  which  he  soon  sacked.  He  removed 
the  inhabitants  to  Leontium,  now  Lcontini,  and  supplied 
their  places  with  new  settlers  from  the  Peloponnesus. 
So  ambitious  was  Gero  of  the  reputation  of  founding  ci- 
ties, that  ;:e  atteaipted  to  abolisii  the  name  of  Catina, 
calling  that  place  Etna,  and  himself  a  citizen  of  Etna. 
His  death,  w  lich  happened  in  the  first  year  of  the  79th 
Olympiad,  attbrded  a  favourable  opportunity,  which  the 
Sicilians  eageily  availed  themselves  of,  to  drive  the  Gre- 
cian intruucrs  from  their  territory.  After  succeeding  in 
their  enterprise,  they  entreated  their  countryman  Caron- 
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das  to  quit  the  asylum  to  whicli  he  had  fled,  in  Italy,  on 
the  conquest  of  Catiiia  by  Gcro,  and  to  return  to  his  na- 
tive city,  to  assist  them  in  framing  laws  for  their  govern- 
ment ;  and  the  result  evinced  the  wisdom  of  the  mea- 
sure, for  Catina  again  prospered.  It  next  fell  a  prey  to 
the  Carthaginians,  who  proved  themselves  the  greatest 
scourge  it  had  hitherto  experienced.  In  the  9  3d  Olym- 
piad, bionysius,  tyrant  of  Syracuse,  obtained  possession 
of  Catina,  through  the  perfidy  of  Archilaus,  the  prefect 
of  the  place.  The  tyrant  plundered  the  city,  and  laid  it 
desolate  ;  he  sold  the  inhabitants  for  slaves,  and  gave 
their  hinds  to  others. 

The  Roman  yoke  was  the  next  which  this  ill-fated  ci- 
ty was  destined  to  feel.  While  Sicily  was  a  province  of 
the  empire,  it  flourished  ;  but  on  the  decline  of  that  pow- 
er, it  fell  a  prey  to  the  Saracens  :  and  from  the  period  of 
their  expulsion  by  Roger  the  Norman  invader,  it  shared 
the  chequered  fortune  of  the  island,  until  its  settlement 
by  treaty  upon  tlie  second  branch  of  the  royal  family  of 
Spain,  now  the  only  branch  of  the  once  powerful  house 
of  Boui-bon,  from  whose  hands  the  sceptre  has  not  been 
wrested. 

Catania  was  laid  in  ruins  by  an  earthquake  in  the  year 
1693  ;  and  upon  the  situation  which  it  occupied,  the  pre-  ' 
sent  city  was  built,  the  lava  serving  at  the  same  time  for 
a  foundation  as  well  as  a  quarry,  from  which  stone  was 
dug  for  its  construction. 

Situated  upon  a  declivity,  and  a  level  at  its  base,  the 
aspect  of  Catania  is  magnificent  and  imposing,  from  the 
number  of  public  buildings,  the  width  and  regularity  of 
the  streets,  and  the  size  of  many  of  the  dwellings  of  in- 
dividuals. There  are  upwards  of  fifty  religious  edifices 
of  different  descriptions,  including  churches,  convents, 
and  monasteries.  The  cathedral,  dedicated  to  St  Aga- 
tha, Avas  founded  in  the  year  1094,  and  richly  endowed 
by  Roger  the  Norman  ;  but  it  has  often  suffered  dilapida- 
tion from  earthquakes,  and  its  appearance  is  said  to  be 
greatly  altered  from  the  repairs  it  has  received. 

The  Benedictine  convent  of  St  Nicholas,  which  occu- 
pies a  large  space  in  the  higher  part  of  the  town,  is  a 
spacious  mass  of  building,  capable  of  accommodating 
more  t!ian  twice  the  number  of  its  inmates.  The  size 
and  splendour  of  the  convent  bespeak  the  opulence  of 
their  order.  Nobility  of  birth  is  an  indispensible  requi- 
site, exacted  by  the  rule  of  the  convent  from  those  who 
are  candidates  for  a  share  of  its  comforts.  It  is  not  easy 
to  reconcile  this  with  the  profession  of  a  religion,  the  es- 
sential doctrine  of  which  is  humility.  In  the  cliurch  of 
the  convent  there  is  an  exc|uisitc  organ,  which  has  been 
lated  inferior  only  to  the  celebrated  instrument  in  Ant- 
werp. The  museum,  occupying  one  wing  of  thp  con- 
\cnt,  contains  many  valuable  curiosities,  the  most  inter- 
esting of  which  have  been  found  in  Sicily  and  Italy.  As 
it  is  within  the  convent,  men  only  are  admitted  ;  but  they 
are  readily  admitted  at  suitable  hours. 

The  church,  though  very  splendid,  is  decorated  with 
paintings  of  little  merit,  representing  chiefly  miracles. 
In  one,  St  Benedict  is  seen  flying  through  the  air,  with- 
out the  uncanonized  api)endage  of  wings,  holding  in  his 
iiand  a  youth  suspended  by  the  hair.  The  writer  of  tliis 
article  was  told  by  one  of  the  brothers,  that  the  boy  was 
a  Christian  captive,  who,  lamenting  the  loss  of  his  reli- 
gion, prayed  fervently  to  the  saint,  while  discharging  the 
office  of  cup-1)ear(r  to  the  sultan.  Benedict  pro])itious- 
)y  heard  his  pious  iniporluniiies,  and  quick  as  iiglitning 
descending  through  the  dome  of  the  apartment,  seized 
the  boy  by  his  flowing  locks,  flew  ofl"  with  him,  and  land- 


ed him  in  safety  in  his  father's  house,  in  as  short  a  time 
as  any  magician  in  the  Arabian  JVighls  could  have  done, 
leaving  the  Grand  Turk  in  astonishment  to  lament  his 
rajiti  GanyinedU  /wJiores. 

In  the  Sanctum  Sanctorum  of  this  church  a  most  pre- 
cious relic  is  shewn,  which  a  heretic  observer  might  rea- 
dily mistake  for  a  rusty  fragment  of  a  ten-penny  nail ; 
but  the  miraculous  power  with  which  this  piece  of  rus- 
ty iron  is  endowed,  irrefragably  proved  it  to  be  no  other 
than  one  of  tne  identical  nails  that  pierced  our  Saviour 
at  the  crucifixion.  When  a  stream  of  molten  lava,  some 
years  ago,  threatened  destruction  to  the  convent,  the  relic 
was  brought  from  its  deposit,  and  held  up  in  menace  to 
the  demon  of  the  lava,  which  accordingly  was  immedi- 
ately turned  from  its  impious  course. 

One  of  the  breasts  of  Saint  Agatha,  the  patroness  of 
Catania,  is  preserved  to  this  day,  from  the  time  that  she 
suffered  martyrdom  in  defence  of  her  faith  and  her  ho- 
noui',  at  the  early  age  of  fourteen ;  from  the  shrivelled 
remains  of  her,  we  are  entitled  to  suppose  that  she  was 
full  grown.  Many  other  sacred  morsels  of  saints  of  both 
sexes,  which,  though  equally  well  authenticated,  we  shall 
not  enumerate,  sanctify  this  place.  Narrow  streets  with 
lofty  houses,  has  very  often  been  reprobated  as  an  error 
in  the  construction  of  towns  in  warm  climates  ;  the  mo- 
dern Catania,  however,  shews  that  the  greatest  possible 
inconvenience  results  from  the  streets  being  made  very 
wide,  and  the  houses  low.  They  ai-e  so  spacious,  that  the 
buildings  scarcely  afford  any  shade,  consequently  the 
heat  and  glare  of  light  produced  by  the  direct  rays  of  the 
sun,  together  with  the  reflection  from  the  lava,  of  which 
both  the  street  and  buildings  are  formed,  are  intolera- 
able. 

The  palaces  of  the  nobility  arc  begun  upon  so  magni- 
ficent a  scale,  that  few  of  them  are  finished.  In  making 
this  remark,  we  are  forcibly  struck  with  the  uniformity 
of  national  character,  apparent  in  sotne  circumstances, 
notwithauiiiding  the  changes  that  have  taken  place  in  the 
government  and  laws  of  a  country.  Plato  said,  that  when 
a  Sicilian  sits  down  to  supper,  he  eats  as  if  he  never  were 
to  cat  again;  when  he  builds  a  house,  he  builds  as  if  he 
never  were  to  die.  Had  the  philosopher  lived  in  the  pre- 
sent times,  every  one  must  have  recognised  the  likeness 
of  his  portrait.  We  have  said  t/ie  palaces  of  the  nobility., 
because  in  Sicily  no  man  of  rank  inhabits  a  house ;  nei- 
ther does  the  country  produce  what  in  England  is  called 
a  gentleman.  These  palaces  are  built  in  a  square,  with 
one  side  to  the  street;  the  first  upper  floors  are  occupi- 
ed by  the  proprietor,  for  none  of  the  nobility  reside  up- 
on their  estates.  They  contain  large  apartments  for 
show,  and  generally  pretty  small  rooms  for  use.  If  a 
stranger  makes  his  visit  at  the  time  of  a  meal,  he  will 
certainly  find  the  family  in  a  small  dirty  apartment,  with 
pyramids  of  maccaroni  piled  before  each,  upon  a  table- 
cloth bearing  stains  of  oil,  of  an  older  date  tlian  yester- 
day's supper,  attended  by  squalid  lousy  servants.  The 
scene  is  changed  on  gala  days,  the  spiders  are  dislodged 
from  gilded  apartments,  by  prescriptive  right  their  own, 
and  the  powdered  menials  are  decked  out  in  laced  live- 
ries. The  lower  part  of  the  palace  forms  a  striking 
contrast  to  an  English  eye,  but  it  is,  nevertheless,  in  a 
stale  of  Italian  consistency,  filth  and  finery,  and  silken 
rags  ;  here  coblcrs  and  all  sorts  of  mechanics  of  the  lo»'- 
est  orders  are  to  be  seen  at  work  in  their  cells,  vihen 
driven  in  by  the  heat,  or  on  the  pavement,  when  tlic  cool- 
ness allows  them  to  breathe  a  purer  air. 

Catania  is  chiefly  resorted  to  by  the  nobles,  whose 
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lorluncs  do  not  enable  llicm  to  shine  at  tlic  roynl  residence 
in  Palermo.  Tlic  city  is  buperabuiulantly  stocked  with 
|irifsts,  monks,  nuns,  and  bejjjjars.  Any  one  passing; 
through  a  Sicilian  town,  might  readily  believe  that  it 
contained  tlie  ajjgregatc  of  decrepitvidc  and  delbrniity  of 
Kurope.  'I'lic  indusliious  inhabitants  are  few,  Oic/rugcn 
conaiimcre  tiati  numerous. 

In  the  siiuui't-  before  tin:  cathedral  a  j;i^;antic  elephant, 
the  ancient  symbol  of  Catania,  of  lava,  with  an  obelisk 
upon  his  back,  ontiie  sides  of  which  hieroglyphic  char.ic- 
ters  are  carved,  stands,  havinii;  withstood  the  concussions 
of  many  carth'juakes. 

The  prince  of  Biscari,  the  great  man  of  the  place,  has 
a  choice  collection  of  specimens  of  Carthaginian,  tjre- 
cian,  and  Uoman  arcliiteclurc,  mosaic  work,  and  statues  ; 
a  vci'y  perfect  collection  of  Tuscan  and  oilier  vases,  and 
liimps  of  infinite  vaflely  of  form ;  bronzes,  volcanic 
specimens,  and  an  assortment  of  cameos  and  intaglios  of 
the  most  exquisite  workmanship.  There  are  also  mariy 
excellent  monuments  of  the  arts,  which  have  escaped 
the  ravages  of  lime,  in  iron  and  other  metals,  such  as 
pieces  of  armour,  harness,  keys,  Sjc.  Instead  of  con- 
lining  themselves  to  the  display  of  what  they  arc  almost 
nmivalled  in,  the  vanity  of  the  Biscari  family  has  led 
them  to  disfigure  their  museum,  by  the  introduction  of 
lusiis  natura,  and  disgusting  anatomical  preparations. 

We  are  told  that  Catania  contains  80,000  souls;  but 
we  cannot  give  them  credit  for  half  that  number  of 
inhabitants.  It  is  the  sec  of  a  bishop,  much  of  whose 
ample  revenue  is  drawn  from  the  snow  sold  from  Etna. 
There  is  an  university  of  much  repute  (in  Sicily)  in  this 
place,  where  the  three  learned  professions  are  taught. 
The  studer.ts  destined  for  the  church  fai'  outnumber 
those  of  physic  or  law,  the  reason  of  which  is  very 
obvious  ;  nearly  one-third  of  the  landed  property  of  the 
island  is  in  the  possession  of  the  church  and  the  religi- 
ous orders  ;  many  temptations  are  therefore  held  out : 
the  i.igher  classes,  accordingly,  very  frecjuently  force 
their  daughters,  who  are  not  fortunate  enough  to  get 
married,  to  take  the  veil  ;  and  as  younger  sons  could  not 
pursue  any  profession  without  degrading  their  illustrious 
family,  they  take  the  vows  to  obtain  a  provision  for  life, 
and  to  partake  of  the  good  things  of  this  world  which 
the  church  has  to  ofl'er.  The  lower  classes  flock  to 
those  convents  which  admit  people  not  of  noble  descent, 
some  from  zeal,  others  to  advance  in  the  scale  of  rank, 
and  many  fiom  indolence,  to  eat  the  bread  of  idleness 
ratlicr  ih.m  earn  it  by  labour.  Of  the  poorer  students 
for  the  chmxh,  many  are  educated  at  the  expence  of  the 
bishop. 

It  may  amuse  such  of  our  readers  as  are  so  curious 
to  know  the  progress  of  tiie  sciences,  to  lay  before  them 
a  few  points  to  illustrate  tiie  state  of  medicine  as  prac- 
tised in  Sicily  ;  hi  this  view,  we  shall  transcribe  some 
do.;nias  from  tiie  Itistitutiones  Uledicine  of  the  present 
professor  of  that  science  in  the  university  of  Catania. 
"  Uiigues  pedum  et  digitorum  limati.  vomitum  excitant, 
(it  would  indeed  be. very  extraordinary  if  they  did  not,) 
et  valcnt  contra  epilc])siam,  lethargiam,  hydropeni  et 
intcrmittenies  fibres,  S;c.  Urina  interne  assumpta  et 
rccenset  tepida  ab  5  v.  ad  §vi.  matutino  tempore,  jejumo 
stomacho  viperarum  vci.enum  arcet.  Urina  niariti  a 
paiturientibus  l.austa  partum  fucilem  rcddit !  cum  muitis 
de  genere  hoc  1"  Such  a  breakfast,  such  sicula  da/ics, 
■wouUi  not  suit  an  English  stomach. 

It  may  gratify  the  adherents  of  tliat  northern  light  in 
•phy   c,  John  Hrown,  to  learn,  tliat  their  hero  has  divided 
Vol.  V.     Part  H. 


the  faculty  in  Sicily  into  two  panics,  in  each  of  which, 
sym|)toms  are  to  be  traced  evincing  the  existence  of  a 
malady  well  known  amongst  doctors,  though  undescribed 
by  noHologists,  viz.  the  odium  mcdicnm,  in  as  genuine  a 
form  as  ever  Germany  exhibited.  A  |>reliminary  to  a 
consultation  has  moi-e  than  once  been  the  question,  How 
does  opium  operate  ?  and  we  have  often  read  a  most  ex- 
cellent application  of  the  true  Urunonian  answer,  written 
with  charcoal  in  large  characters,  on  the  outside  of  a 
wine  house  in  the  |)lain  of  Catania,  J^fon  uedal  o/iium,  fol- 
lowed by  the  appropriate  exclamation,  Viva  U  cclcbcrrime 
Brown . 

How  the  laws  arc  taught  in  this  university  we  arc  not 
competent  to  say  ;  but  we  have  seen  enoiigh  of  their 
administration  to  form  a  pretty  accurate  judgnieiit  of 
their  practical  application,  fiom  which  we  are  inclined 
to  doubt  the  possibility  of  the  jurisprudence  of  the  petty 
states  of  Barliary  being  upon  a  worse  or  more  uncertain 
footing.  A  very  few  years  ago,  two  atrocious  murders 
were  committed  in  the  course  of  one  week  :  The  bishop's 
cook  was  most  sacrilegiously  stabbed  when  officiating 
at  his  own  altar,  namely  the  kitchen  dresser ;  and  a  tra- 
velling guide  was  shot  in  the  dusk  of  the  evening,  at  the 
door  of  a  wine  house,  by  a  companion,  with  whom  he  had 
had  a  dispute  the  day  before.  Many  examples  might 
be  cited,  to  shew  how  prone  the  Sicilians  are  to  commit 
murder,  under  the  impulse  of  passion,  which  is  no  way 
restrained  by  the  laws.  Although  assassination  is  very 
frefjuent,  a  capital  punisiiment  hardly  ever  is  inflicted, 
and,  if  it  were  to  take  place,  the  process  is  so  tedious, 
that  the  crime  would  be  forgotten  before  the  criminal 
sufleretl.  We  were  still  more  surprised  to  observe,  that 
the  perpetration  of  two  murders  in  so  short  a  time,  called 
forth  no  expression  of  indignation  on  the  part  of  those 
whom  we  may  suppose  to  have  been  more  enlightened, 
no  one  even  mentioned  the  circumstance  as  an  extraordi- 
nary occurrence  ;  nay  more,  the  police  of  the  place  made 
no  effort  to  apprehend  the  murderers,  because,  as  one  of 
the  senators  sagely  remarked,  "  it  would  be  fruitless,  for 
a  man  always  runs  olf  when  he  assassinates  another." 
Such  deeds  make  no  other  impression  than  what  arises 
from  the  dread  of  their  own  career  being  cut  short  in  the 
same  way. 

In  digging  through  the  lava  some  years  ago,  an  ex- 
tensive theatre  of  Grecian  architecture,  built  of  lava,  and 
founded  upon  lava,  was  discovered.  There  are  remains 
of  hot  and  vajjour  baths  in  several  places. 

Tlie  principal  exports  of  this  city,  are  the  means  of 
producing  heat  and  cold,  the  snow  and  fire  wood  which 
Etna  furnishes,  to  iVIalta  and  other  places  ;  tne  various 
sorts  of  maccaroni,  which  are  well  manufactured  here, 
and  sold  under  the  general  term  of  paste  ;  silk,  which  is 
also  manufactxii'ed  here. 

The  amusements  are,  as  in  every  Italian  town,  a  con- 
vemazioTie,  which  mucli  more  frequently  signifies  a  party 
assembled  to  play  at  faro,  sharo,  or  other  games  of 
chance,  tiian  for  the  purpose  of  rational  convei-sution ; 
sometimes  an  opera,  and  a  masquerade  on  Sunday,  dur- 
hig  carnival,  in  the  prince  of  Biscari's  theatre  ;  an  acade- 
mia,  Wherein  the  firofessori  meet  the  -virtuosi,  not  in  the 
old-fashioned  way  of  the  Gi-cck  philosophers,  guerere 
veruni  inter  sylvas  academi — no,  be  it  known  to  the 
itader,  that  acadnnia  is  neither  more  nor  less  than  a 
concert,  the  firoftusori  the  performers,  and  the  virtuosi 
the  audience. 

The  ancient  Catina  pixiduced  Carondas  the  legislator, 
so  much  commended  by  Plato ;  and  Stesichorus  tlie  lyric 
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poet,  who  introduced  singing  with  the  accompaniment  of 
the  cithara  into  the  chorus. 

The  Semsetus,  now  the  Giaratta,  sung  by  Theocritus, 
flows  through  the  plains  of  Catania  at  some  distance 
from  the  town.  The  ISTaphtlia  lake,  the  seat  of  the 
oracle  of  the  Palici,  hardly  second  in  repute  to  that  of 
Delphos  for  its  responses,  is  in  the  neighbourhood  of 
Catania. 

From  Catania,  Adrian  the  emperor  ascended  Etna, 
"  ut  solis  ortum  viderct."  But  this  city  is  so  often  men- 
tioned by  the  ancient  writers,  and  the  natural  phenomena 
that  characterise  it  are  so  intimately  interwoven  with  the 
allegory  and  fable  of  ancient  mythology,  that  every  stream 
and  fountain  in  its  neighbourhood  bear  record  of  its  an- 
tiquity.*    (w) 

CATAPULTA.  See  Artillery  and  Histonj  of 
Gunnery. 

CATARACT.     See  Surgery. 

CATECHU.  This  is  a  substance  which  has  been 
long  known  under  the  name  of  terra  jafionica,  being 
believed  to  be  an  earth  that  came  from  Japan.  It  is, 
however,  now  known,  to  be  an  inspissated  vegetable  juice, 
which  its  name  is  said  to  indicate,  cate  signifying  a  tree, 
andc/ju  juice. 

There  are  two  varieties  of  catechu,  one  comes  from 
Bengal,  and  the  other  from  Bombay.  These  differ  from 
each  other  very  slightly  in  their  chemical  characters, 
but  may  be  distinguished  by  the  particular  appearance 
of  each.  In  general,  catechu  has  a  pale  reddish  brown 
colour,  is  friable,  possesses  a  lamellar  structure  and 
rough  fracture  ;  specific  gravity  about  1.39;  taste  bit- 
terish and  astringent,  leaving  a  disagreeable  sweetness  ; 
it  is  infusible,  does  not  deliquesce,  and  does  not  exhibit 
any  sensible  change  in  consequence  of  exposure  to  the 
action  of  the  atmosphere.  The  Bengal  catechu  may  be 
distinguished  from  that  which  comes  from  Bombay,  by 
being  of  a  darker  colour,  more  nearly  resembling  choco- 
late on  its  exterior  surface,  and  by  exhibiting  a  streaked 
appearance  of  chocolate  and  reddish  brown  internally. 
The  texture  is  more  uniform,  and  the  fracture  more 
resinous  and  shining.  Its  specific  gravity  is  somewliat 
less,  and  it  is  also  more  friable. 

Sir  Humphry  Davy,  at  the  suggestion  of  Sir  Joseph 
Banks,  analysed  both  varieties,  and  the  results  nearly 
correspond.  We  shall  give  a  general  statement,  which 
may  be  considered  equally  applicable  to  both,  previous 
to  the  details  of  the  analyses.  Catechu  is  almost  soluble 
in  hot  water  ;  the  solution  is  of  a  deep  reddish  brown, 
and  reddens  the  infusion  of  litmus.  By  long  decoction  a 
solution  is  formed,  which  yields,  by  evaporation,  about 
|th  of  its  whole  weight  of  solid  matter. 

The  presence  of  gallic  acid  and  tannin  were  also  dis- 
tinctly proved,  by  the  black  colour  produced  by  sul- 
jjhatc  of  iron,  and  by  the  copious  precipitate  by  animal 
gelatine. 

Catechu  contains  a  peculiar  extractive,  and  a  sub- 
stance resembling  mucilage.  The  last  is  left  pure  by 
the  action  of  alcoliol,  which  dissolves  all  the  other  mat- 
ters. The  extractive,  when  completely  freed  Ijy  washing 
from  the  tannin,  is  slightly  astringent,  and  very  sweet 
when  chewed  for  some  time.  It  is  soluble  both  in  water 
and  alcohol,  and  acquires  a  deep  colour  by  exposure  to 
the  air. 


The  following  arc  the  exact  results  of 
200  granis  gave,  Bengal. 

Tannin 97 

Extractive 73 

Mucilage ig 

Residual  sand  and  calcareous ") 
matter '"       * 


the  analyses. 
Bombay. 
109 
68 
13 

10 
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It  has  been  said  to  be  derived  from  various  trees ;  but 
it  is  certain,  that  it  is  most  usually  obtained  from  the 
Acacia  catechu  of  Willdenow,  wiiich  grows  abundantly 
on  tlie  mountains  of  Hindostan,  and  which  is  there  called 
Cuira.-\  It  seldom  exceeds  twelve  feet  in  height,  and 
one  foot  in  diameter.  It  is  covered  with  a  thick  coarse 
bark,  and  divides  into  many  branches  at  its  top.  The 
leaves  are  alternate  on  the  young  Iflanches,  and  are  com- 
posed of  from  15  to  30  parts  of  partial  pinnae,  nearly 
two  inches  long,  each  having  about  forty  pairs  of  linear 
leaflets  beset  with  short  hairs,  with  a  small  gland  on 
the  leaf  stalk  between  the  bases  of  each  pair  of  the 
pinnae.  Tiiere  are  two  short  recurved  spines  at  the  base 
of  each  leaf. 

The  flowers  are  male  and  hermaphrodite,  and  spring 
from  the  axillae  of  the  leaves  on  close  spikes  four  or  five 
inches  long.  The  calyx  is  tubuiar,  hairy,  dividing  into 
five  oval  pointed  segments.  The  corolla  tubular,  mono- 
petalous,  and  twice  the  length  of  the  calyx.  The  fila- 
ments are  numerous,  twice  the  length  of  the  corolla; 
anthers  roundish  ;  germen  oval,  supporting  a  slender 
style  of  the  same  length  with  the  stamens,  and  terminated 
by  a  simple  stigma. 

Fruit  lanceolate,  compressed,  pod  smooth,  brown,  mar- 
gin tiiin.     It  contains  six  rovmdish  flattened  seeds. 

The  following  is  the  mode  of  preparation,  as  narrated 
by  Mr  Kerr,  who  was  formerly  assistant  surgeon  to  the 
civil  hospital  at  Bengal. 

"  After  felling  the  trees,"  says  this  gentleman,  "  the 
manufacturer  carefully  cuts  off  all  the  exterior  white 
part  of  the  wood.  The  interior  coloured  part  is  cut 
into  chips,  with  which  he  fills  a  narroAv-mouthed  un- 
glazed  pot,  pouring  water  upon  them  imtil  he  sees  it 
among  the  upper  chips  :  when  this  is  half  evaporated  by 
boiling,  the  decoction,  without  straining,  is  poured  into 
a  fiat  earthen  pot,  and  boiled  to  one-third  part:  this  is 
set  in  a  place  to  cool  for  one  day,  and  afterwards  evapo- 
rated by  the  heat  of  the  sun,  stirring  it  several  times  : 
when  it  is  reduced  to  a  considerable  thickness,  it  is  spread 
upon  a  mat  or  cloth,  which  has  previously  been  covered 
with  the  ashes  of  cow  dung;  tliis  mass  is  divided  into 
square  or  quadrangular  pieces  by  a  string,  and  complete- 
ly dried,  by  turning  them  in  the  sun  until  they  arc  fit  for 
sale. 

Catechu  is  imported  into  this  country  in  bags,  and 
occasionally  in  small  chests  that  contain  3  or  4  cwt. 
each.  Both  varieties  are  mixed  up  together  in  the  same 
package. 

Catechu  is  used  in  India  in  some  processes  of  dyeing. 
It  is  a  chief  ingredient  in  the  betel  composition,  which 
is  so  generally  chewed  by  the  natives  of  the  East.  The 
Indians  also  use  it  as  an  ingredient  of  an  ointment,  in 
high  repute  for  curing  sores. 

In  Europe,  it  is  chiefly  employed  for  medicinal  pur- 
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))OscH.  Its  astiingency  renders  it  peculiarly  valualilc  iii 
MOine  cases  of  dysentery  and  diavrlirea,  wi»eii  astni>i!;eiilB 
arc  indicated.  From  the  i|ii:uility  ol'  tannin  wiiicli  it  con- 
tains, it  may  become  a  very  valuable  article  in  the  pre- 
paration of  leather. 

Sec  Mcclicul  Observntionn,  vol.  v.  Phil.  Trans,  for 
1803.  Aikin's  Chemical  Dictionary .  Thomson's  A'l/s/czn 
of  Chvmi.ilrij.  ^Villdeno^v,  edition  of  Linneim  Sjiccien 
Pluururuin.     (c.  m.) 

CATKNAUI.VN  Curve.     See  Biudgk,  p.  480. 

C.\'ri'.l<lMI.LAK.     See  Gaudknin*;. 

C.VTESBEA,  a  p;enus  of  plants  of  the  class  Telran- 
dria,  and  order  Monopjynia.     Sec  Botany,  page  115. 

CATILAHINE  II.  Empress  of  Russia,  was  born  at 
Stettin  May  I,  17  29.  Slie  was  the  daughter  of  Chris- 
tian .Augustus,  ])rince  of  Anlialt-Zerbst-Dornburg,  and 
of  the  princess  of  Ilolstein  ;  and  was  originally  denomi- 
nated Sophia  Augusta  Erederica.  Under  the  judicious 
and  prudent  tuition  of  her  mother,  who  was  distinguish- 
ed for  her  talents  and  beauty,  she  displayed  at  an  early 
age  a  taste  for  learning,  and  devoted  much  of  her  time  ' 
to  literary  and  philosophical  studies.  In  1744,  she  vi- 
sited, with  her  mother,  the  court  of  Petersburgh,  and  re- 
ceived from  the  Empress  Elizabeth  the  most  flattering 
marks  of  regard  and  esteem.  This  princess  had  been 
betrothed,  and  affectionately  attached  to  her  uncle  the 
prince  of  Holstein-Eutin,  wliose  premature  death  alone 
had  prevented  the  accomplishment  of  the  marriage;  and 
the  appearance  of  Sophia  awakened  in  her  the  tender  re- 
membrance of  her  loss.  The  aflcction  which  she  cherish- 
ed for  her  betrothed  husband,  she  now  expressed  towards 
his  niece  ;  and  scarcely  was  Sophia  settled  in  the  court 
of  Elizabeth,  than  the  plan  was  fonned  of  tmiting  her 
in  marriage  with  the  Grand  Duke  Peter,  and  of  thus 
raising  her  to  that  throne  which  had  been  intended  for 
Iier  imcle,  but  which  death  had  prevented  him  fiom  as- 
(cnding. 

In  the  prosiiect  of  her  exaltation,  Sophia  formally  re- 
nounced the  doctrines  of  Lutheranisni,  in  which  she  had 
been  educated,  and  embraced  the  religion  of  the  Greek 
church,  when,  at  the  same  time,  she  assumed  the  name 
of  Catharine  Alexicvna.  On  their  first  introdtiction,  the 
young  pair  were  pleased  with  each  other.  They  were 
both  handsome,  and  a  mutual  attachment  seemed  to  be 
formed,  which  promised  the  happiest  conse(|uences.  But 
an  unexpected  circumstance  occurred,  which  not  only 
iTtarded  for  a  while  their  union,  but  which  completely 
alienated  the  affections  of  tlie  princess.  The  Grand 
Duke  was  seized  with  tlie  small-pox,  which,  being  of  a 
very  malignant  nature,  so  disfigured  his  countenance, 
that  Catharine  could  not  behold  him  without  disgust. 
Ambition,  however,  was  a  stronger  passion  in  her  heart 
than  love.  She  had  sufficient  art  to  conceal  her  dislike; 
and  submitted,  with  apparent  cheerfulness,  to  the  nup- 
tial ceremony.  Her  mother  and  the  empress  were  both 
delighted  with  the  alliance.  But  the  abilities  and  ac- 
complishments of  Catharine  very  ill  accorded  with  die 
weakness  of  her  husband.  She  soon  began  to  perceive 
that  her  hand  had  been  given  to  one  upon  whom  she 
could  place  neither  her  affections  nor  esteem.  His  fol- 
lies and  vices  were  to  her  a  daily  cause  of  shame  and 
regret;  and  she  often  blushed  at  beholding  him  so  un- 
worthy of  her.  Peter,  on  the  other  hand,  blushed  at  the 
?.uperiorily  of  his  wife.  He  felt  constrained  in  her  pre- 
sence. Ilcr  company  was  forsaken ;  and  his  days  and 
nights  were  generally  spent  in  the  midst  of  his  dissolute 
companions.     Mutual  disgust  and  jealousy  was  the  con- 


Kcqucncc,  wliieli  both  parties  took  so  little  lroui>le  to  con- 
ceal, that  it  soon  became  a|>p»r(tnt  lu  the  whole  court. 
But  C^athurine  consoled  herself  with  the  hope  of  u  crown ; 
and  while  the  grand  duke  was  indidging  in  drinking 
atid  gaming,  she  was  busily  emjiloyed  in  ac'|uiring  par- 
tisans among  the  nobles,  and  in  laying  the  foundation  of 
her  future  i)o\ver. 

Pleasure,  however,  was  not  forgotten,  though  it  never 
was  allowed  to  interfere  with  her  |)k.ns  of  ambition. 
She  revelled  in  all  the  wantonness  of  an  unprincipled 
and  debauched  court.  Her  amours  with  Soltikof,  the 
])rince's  chand)erlain,  were  notorious,  and  her  par- 
tiality was  so  unguardedly  expressed,  that  Peter  alone 
was  blind  to  his  shame.  Such,  indeed,  was  his  indiffe- 
rence, that  he  vindicated  before  the  eiTipress  the  inno- 
cence of  Soltikof.  Calhai'ine  had  the  address  to  profit 
by  his  folly,  and  jjleaded  also  the  cause  of  her  paramour 
anil  of  her  own  honour  with  such  elo!|uence,  that  Eliza- 
beth was  led  to  discredit  the  various  reports  which  were 
circulated  against  her,  and  to  receive  her  again  into  fa- 
vour. Emboldened  by  success,  Catharine  renewed  her 
correspondence  with  the  chamberlain,  which  continued 
without  interruption  luitil  his  removal  to  Hamburgh  as 
minister  plenipotentiary  from  Russia.  His  absence,  how- 
ever, and  the  arrival  of  the  young  Count  Stanislaus  Po- 
niatowsky  at  the  court  of  Elizabeth,  soon  produced  a  re- 
volution in  the  affections  of  Catharine.  Soltikof  was  for- 
gotten, and  the  young  Polandcr  had  scarcely  declared 
Ills  admiration,  than  he  was  admitted  into  all  the  fami- 
liarities of  a  favoured  lover.  This  new  intrigue  was 
carried  on  with  as  little  secrecy  as  the  former,  and  soon 
spread  throughout  the  court.  The  enemies  of  Catharine 
were  loud  in  their  censures.  The  indignation  of  the 
empress  was  awakened  ;  the  jealousy  of  Peter  was  alarm- 
ed ;  and  the  grand  duchess  was  about  to  be  overwhelm- 
ed with  infamy  and  disgrace,  when  she  was  extricated 
from  her  difficulties  by  the  extreme  fondness  of  Eliza- 
beth for  the  young  Paul  Petrovilch.  When  no  offer  of 
accommodation  would  be  listened  to  by  the  empress,  ex- 
cept upon  the  most  mortifying  conditions,  Catharine  ask- 
ed leave  to  retire  to  Germany.  This  request,  she  had 
icason  to  believe,  would  not  be  granted,  as  her  departure 
would  expose  her  son  to  the  hazard  of  being  afterwards 
declared  illegitimate ;  and  consequently  by  awakening  the 
feelings  of  Elizabeth,  who  was  now  in  her  dotage,  for 
her  favourite  Paul,  a  conciliation  was  immediately  effect- 
ed. The  storm,  which  threatened  to  burst  upon  her  head, 
was  thus  dissipated  ;  and  to  the  astonishment  of  the  court, 
she  appeared  at  the  theatre  by  the  side  of  the  empress, 
who  treated  her  with  the  most  marked  and  friendly  at- 
tention. 

But  the  death  of  Elizabeth  and  the  accession  of  Peter 
opened  a  new  field  for  the  genius  and  exertions  of  Ca- 
tharine. She  had  little  to  expect  from  a  husband,  whom 
she  had  so  deeply  injured,  and  openly  despised  ;  but  she 
had  in  some  measure  fortified  herself  against  his  powci', 
by  her  influence  with  some  of  the  most  distinguished  no- 
bles of  the  empire,  and  had  attempted  to  conciliate  the 
popular  favour  by  an  exterior  of  piety  and  devotion.  The 
first  measures  of  Peter's  reign,  however,  gave  her  no 
uneasiness.  He,  who  when  grand  duke  was  dissipated, 
capricious,  and  impetuous,  was  no  s'xjner  seated  on  the 
throne,  than,  to  all  appearance,  he  was  transformed  into 
a  temperate,  equitable,  and  enlightened  monarch.  He 
retained  in  their  ])laces  the  great  officers  of  state,  and 
was  particularly  kind  to  such  as  had  been  attached  to 
Elizabeth.  All  his  former  animosities  seem  to  have 
3T  Z 
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been  forgotten.  The  grand  duchess  was  treated  with 
marked  attention,  and  received  tiie  most  flattering  testi- 
monies of  confidence  and  esteem.  Her  opinion  was  con- 
sulted on  all  affairs  of  importance.  He  seemed  to  de- 
light in  her  conversation  ;  and  to  repose  himself  on  the 
strength  of  her  understanding.  Catharine,  however, 
knew  too  v/ell  the  temper  and  disposition  of  her  husband 
to  be  deceived  by  tliis  cliange  in  his  conduct.  He  pos- 
sessed neitlier  judgment  nor  energy  sufficient  for  the 
government  of  a  great  empire.  Inconsistency  and  levity 
were  the  predominant  features  in  his  character,  and  con- 
sequently she  could  have  little  depcndance  on  his  kind- 
ness; but  was  always  pi-epared  against  the  dropping  of 
the  mask  which  he  had  assumed  for  ambitious  and  selfish 
purposes,  and  which  accorded  so  ill  with  the  weakness 
and  versatility  of  his  mind. 

Peter  no  sooner  supposed  himself  firmly  established 
upon  the  throne,  and  secure  of  the  popular  favour,  than 
he  resumed  his  former  habits.  The  greater  part  of  his 
time  was  spent  in  dissipation.  His  apparent  respect  for 
Catharine  was  turned  into  indifierence,  and  sometimes 
to  rudeness;  and  while  his  mistress,  the  Countess  Wo- 
ronsof,  was  publicly  distinguished  by  his  attention,  she 
was  often  subjected  to  the  most  humiliating  neglect. 
Tlie  countess  even  boasted  of  her  power  over  the  Czar, 
and  of  his  intention  to  raise  her  to  the  throne  of  Russia. 
He  himself  took  no  pains  to  disguise  it ;  but  often  hint- 
ed his  resolution  of  repudiating  Catharine,  and  of  publish- 
ing her  infidelities  ;  of  declaring  illegitimate  her  son 
Paul  Petrovitch  ;  and  of  adopting  as  his  successor  the 
Prince  Ivan,  who  had  been  dethroned  by  Elizabeth.  In- 
formed of  these  designs,  Catharine  was  not  idle  in  adopt- 
ing measures  for  their  prevention.  She  had  long  seen 
that  her  only  safety  was  in  the  dethronement  of  her  hus- 
band, and  her  own  exaltation  ;  and  had  proceeded  by  slow 
but  certain  steps  to  the  accomplishment  of  her  purpose. 
She  had  opposed  to  his  harshness  and  neglect,  the  ut- 
most address  and  dissimulation.  She  affected  an  air  of 
resignation  and  piety ;  accosted  the  poor  with  kindness, 
and  attended  daily  prayers  in  the  churches  of  Peters- 
burgh.  Her  situation  excited  the  compassion  of  the  po- 
pulace, and  by  her  arts  she  soon  gained  their  aflections, 
which  the  Czar,  by  his  follies,  was  rapidly  losing.  She 
had  also  been  assieluous  in  drawing  to  court,  and  attach- 
ing to  her  interest,  men  of  courage  and  intrigue  ;  and 
did  not  hesitate  in  disclosing  to  a  few,  upon  whose  dis- 
cretion she  could  depend,  her  intention  of  ascending  the 
throne.  But  her  plans  were  laid  with  such  secrecy  and 
art,  that  to  each  of  her  accomplices,  the  communication 
■was  at  first  distinct,  and  each  acted  without  the  know- 
ledge or  concurrence  of  another.  Catharine  herself,  in 
her  retirement  at  Peterhoff,  an  imperial  palace  on  the 
gulf  of  Finland,  whither  she  had  been  dismissed,  ani- 
mated and  directed  them  all  ;  and  impelled  by  the. de- 
signs of  Peter  and  the  hope  of  absolute  power,  she  ])ro- 
sccuted  her  schemes  with  a  wisdom  and  dispatch,  which 
could  not  but  be  attended  with  the  most  fortunate  result. 
The  chief  conspirators  were  Gregory  Orlof,  a  man  dis- 
tinguished for  his  courage  and  strength,  but  possessing 
neither  the  advantages  of  birth  nor  education;  Lieute- 
nant General  Villehois  ;  lletman  Kurilli  Razumofsky  ; 
Prince  Volkonsky ;  Count  Panin  ;  the  Archbishop  of 
Novgorod  ;  Lieutenant  Passick  ;  and  the  Prhicess  Dash- 
kof;  ail  determined  and  active  characters.  But  Ca- 
tharine was  also  aided  in  her  purpose  by  the  indolence 
and  indiscretion  of  the  Czar,  who,  confident  of  secu- 
rity, was  wasting  his  days  in  the  midst  of  his  profli- 


gate and  artful  companions ;  and  by  delaying  the  exe- 
cution of  l.is  own  designs  against  the  empress,  hastened 
his  destruction.  Even  when  he  was  informed  that  a  con- 
spiracy was  on  foot,  he  disregarded  the  intelligence,  and 
could  not  be  prevailed  upon  to  seize  those  who  were 
suspected. 

When  the  plot  was  sufficiently  matured,  and  the  con- 
spirators had  resolved  upon  the  dethronement  of  the 
Czar,  they  chose  the  anniversary  of  St  Peter  and  St  Paul, 
as  the  most  proper  opportunity  of  seizing  his  person. 
This  anniversary  was  to  be  celebrated  at  Peterhoff,  and 
the  conspirators  awaited  only  the  arrival  of  the  Czar  to 
complete  their  purpose.  But  before  the  appointed  time 
the  plot  was  discovered,  and  Passick,  one  of  the  princi- 
pal actors,  was  immediately  arrested.  The  conspirators 
were  struck  w  ith  consternation.  Peter  was  for  tlie  pre- 
sent secure  from  their  pov.'er,  and  the  first  step  of  their 
design  was  frustrated.  But  all  was  not  lost.  They  were 
only  driven  to  hasten  their  measures,  and  they  deter- 
mined, that  very  night,  before  the  Czar  could  be  inform- 
ed of  their  proceedings,  or  take  any  steps  for  preventing 
them,  to  carry  Catharine  to  Petersburgh,  and  proclaim 
her  sovereign  of  all  the  Russias. 

Catharine,  under  pretence  of  leaving  the  apartments 
of  the  palace  free  for  the  approaching  festival,  but  in 
realitv  with  a  view  of  facilitating  her  escape  to  Sweden 
should  her  plot  fail,  had  retired  to  a  remote  summer- 
house,  called  Montplaisir,  situated  at  the  extremity  of 
the  garden  on  the  shore  of  the  gulf.  Here  she  had  con- 
certed with  her  associates  the  measures  which  were  to 
be  pursued,  and  remained  in  quiet  expectation  of  the  re- 
sult. But  about  two  o'clock  in  the  morning,  she  was 
aroused  from  a  profound  sleep  by  the  imexpected  en- 
trance of  a  soldier,  who  delivered  a  note  from  tiic  Prin- 
cess Dashkof,  and  said,  "your  majesty  lias  not  a  mo- 
ment to  lose,  get  ready  to  follow  me."  Catharine  was 
at  first  thunderstruck,  but  immediately  recollecting 
herself,  and  summoning  all  her  resolution,  she  disguised 
her  dress  so  as  to  elude  the  observation  of  the  sentinels 
about  the  palace,  and  with  her  attendant  Ivanovna  hast- 
ened to  the  carriage,  which  Alexius  Orlof,  one  of  the 
conspirators,  had  ready  at  the  garden  gate.  They  set 
off  at  full  speed,  and  after  some  interruption,  arrived^ 
safe  at  Petersburgh  by  seven  in  the  morninsv.  A  small 
band  of  soldiers  hailed  her  arrival  with  joyful  acclama- 
tion ;  and  swore  to  die  in  her  defence.  Others  soon  fol- 
lowed their  example,  and  in  a  few  hours  the  whole  city 
was  in  motion.  TliC  troops  declared  tiieir  allegiance  on 
a  crucifix  ;  and  in  the  midst  of  a  vast  concourse  of  spec- 
tators, Catharine  was  crowned,  in  the  church  of  Kasan, 
by  the  Archbisliop  of  Novgorod,  who  proclaimed  her 
sovereign  of  all  the  Russias,  and  declared  Paul  Petro- 
vitch her  successor  in  the  empire.  The  7V  Dctim  which 
followed  was  accompanied  by  the  shouts  of  the  multi- 
tude ;  and  w-hen  Catharine  returned  to  the  palace,  crowds 
of  the  iiiiiabilants  flocked  thither  to  take  the  oath  of 
fidelity,  among  wh.om  were  many  of  the  principal  nobi- 
lity, who  cheerfully  joined  their  homage  to  that  of  the 
multitude. 

Thus  was  a  most  important  revolution  effecicd  with- 
out bloodshed  ;  and  before  the  evening,  Catharine  saw 
herself  in  possession  of  a  well  fortified  capital,  a  devoted 
populace,  and  1.1,000  chosen  troops.  But  of  tlie  conse- 
(juences  of  this  revolution  ;  the  dethronement  and  mur- 
der of  Peter  HI. ;  the  assassination  of  the  unfortunate 
Ivan  ;  and  those  wise  and  vigorous  measures,  by  which 
she  supported  her  usurpation,  extended  the  boundaries 
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of  her  empire,  and  raised  it  to  its  highest  glory,  wc 
mii.stri-tVr  lor  a  piirtic.ular  account  to  tlic  article  Russia. 
liisli'ud,  lliercforc,  of  anticipatiiij;  Iumc  what  will  be  more 
prc'in  rly  iiilroduced  iiiulir  that  head,  we  shall  only  ob- 
serve, that  her  policy,  in  almost  every  instance,  was 
dictated  by  a  spirit  of  ambition  and  vanity,  which  t)ften 
led  her  to  promote  or  to  suciifice  the  happiness  and  in- 
terest of  her  subjects,  accordiiij;  as  it  suited  her  own 
views  of  awt^randiscment.  The  object  of  all  her  public 
tondiicl  was  the  advancement  of  her  own  fame.  To  this 
end  her  attention  and  exertions  were  continually  direct- 
ed. She  aflected  to  imitate  and  rival  the  most  illustri- 
ous deeds  of  former  monarc  lis,  and  was  incessantly  en- 
ijnf^ed  in  measures  that  mi^;ht  attract  the  reverence  and 
admiration  of  the  world.  She  laboured,  like  Frederick 
of  I'ru.ssia,  to  render  her  capital  the  scat  of  literature 
and  the  sciences  ;  she  cncouraj^ed  commerce  and  manu- 
factures; reformed  abtiscs  in  the  state  ;  and  cherished, 
to  tlie  end  of  her  life,  the  favourite  and  mipjhty  project 
of  expeiliiijjj  the  Turks  from  Euroi)e,  and  of  reijjniny  in 
the  ancient  capital  of  the  eastern  empire. 

But  notwitlistandinj^  all  her  exertions  for  promoting 
the  welfare  of  lier  people,  the  system  of  favouritism,  by 
w  hich  her  p;overnmenl  was  administered,  often  proved 
most  destructive  to  their  happiness.  This  system  had 
been  followed  by  the  former  empress,  and  was  strenj^th- 
cned  by  the  nature  of  Catharine's  situation.  She  had 
usurped  a  throne,  and  her  accoinplices  aspired  to  be- 
come her  equals.  From  these  some  of  her  principal 
favourites  were  chosen;  but  others  were  merely  fortu- 
nate adventurers,  chiefly  distint;iiishcd  for  their  beauty 
and  accomplishments.  Of  the  former,  the  chief  was 
Grej^ory  Orlof,  a  man  of  rough  expression  and  brutal 
manners;  and  among  the  latter,  was  Potemkin,  whose 
splendid  talents,  elegant  manners,  and  military  exploits, 
are  still  remembered  in  Russia  with  enthusiasm.  Who- 
ever enjoyed  the  protection  of  the  reii^ning  favoviritc, 
could  exercise  the  most  undist^uiscd  tyranny  and  injus- 
tice. F.very  dependent  was  a  petty  despot,  who  could 
trample  upon  his  inferiors,  and  violate  the  laws  with  im- 
punity ;  and  thus  her  administration,  which,  witliin  the 
immediate  circle  of  her  own  influence,  was  mild  and  tem- 
perate, was  at  a  distance  arliitrary  and  oppressive. 

Catharine,  from  the  commencement  of  her  reign,  was 
almost  coiisi;;ntly  cn;;ag;cd  with  schemes  of  forci(^n  ag- 
grandisement ;  and  (hirinp;  a  long  and  prosperous  life, 
she  annexed  to  her  dominions,  by  Iier  anns  or  by  inlrli^uc, 
the  Crimea,  the  Kuban,  and  part  of  the  frontiers  of  Tur- 
key ;  Coiirland,  and  Scmigallia ;  and  nearly  one  half  of 
Poland,  besides  immense  tracts  of  country  in  northern 
Asia.  She  had  also  penetrated  into  Persia,  and  taken 
Derbent :  and  by  her  treaty  with  Great  Britain  and  Aus- 
tria in  I79.T,  called  the  "triple  alliance,"  slic  looked 
with  confidence  to  the  conquest  of  Constantinople.  But 
she  was  stopt  in  her  ambitious  career  by  a  fit  of  apoplexy, 
whicli  carried  her  off  on  the  lOlh  of  November  1796. 
Oil  the  mi)rnin's>-  of  the  preceding  day  she  was  in  good 
spirits,  and  havini;:  taken  her  coffee,  had  retired  to  her 
closet :  but  remaining  longer  than  usual,  her  attendants 
were  alarmed,  and  upon  entering  her  apartment,  found 
her  lying  speechless  on  the  floor  !  Dr  Rogcrson,  her  phv- 
sieian,  being  immediately  called,  ordered  her  to  be  bletl, 
which  gave  her  some  relief,  but  she  limbered  only  until 
the  following  cvenhig,  when  she  expired  in  the  66th  year 
of  her  age,  and  the  35th  of  her  reign.  Her  remains 
were  laid  in  state  by  the  side  of  those  of  her  unfortunate 
husbantl,  and  a  true  love  knot,  which  reached  from  one 


cofliii  to  the  other,  bore  this  inhcription  in  Ruhs  cJiarac- 
Icrs,  "  Divided  in  life — unil-d  in  death."  iuey  were 
then  deposited  in  the  same  tomb,  iii  tlic  church  of  St 
Alexander  Nefsky. 

Catharine  was  of  a  middle  stotiirc,  rather  inclined  to 
corpulency,  and  well  proportioned  ;  but  .'itr  erect  walk 
and  dignity  of  demeanour  gave  her  a  tall  appi-arance. 
She  had  an  aquiline  nose,  a  chin  somewiiat  long,  an  a;  i 
able  mouth, auburn  huir,and  blue  eyes, arc). ed  witn  .  .<  ; 
and  thick  eye  brows.  "  Her  pliysio'^jiiomy,"  says  one  of 
her  biogntphers,  "  was  not  deficient  in  expression  ;  but 
that  expression  never  discovered  what  was  pussi'ij^  in  the 
soul  of  Catharine,  or  i-alher  it  .served  her  better  to  dis- 
guise it."  Dissimulation,  indeed,  was  tlie  occuprttion 
of  her  life.  She  had  been  early  practised  in  its  arts, 
and  she  gained  tlie  favour  of  her  people  more  by  her  hy- 
pocritical devotion,  than  by  any  other  at  tion  of  lier  reign. 
Though  an  infidel  in  principle,  and  a  disciple  of  the  new 
philosophy  ;  though  she  often  expressed  lier  contempt 
for  the  doctrines  and  ceremonies  of  the  national  religion, 
and  even  lickl  its  ministers  in  abhorrence,  yet  she  some- 
times condescended  to  enter  into  its  most  chiUIisii  super- 
stitions. She  not  only  attended  the  churches  during 
public  worship,  and  prayed  with  all  the  semblance  of  a, 
sincere  and  fervent  piety,  but  she  was  punctual  in  the 
most  superstitious  practices  of  the  Greek  religion.  On 
her  journey  to  Moscow  in  1775,  she  carried  with  Jier  a 
great  number  of  little  figures  of  saints,  which  she  dis- 
tributed in  churches  and  chapels  on  the  road  ;  and  even 
pel  formed  a  pilgrimage  with  all  her  court,  to  a  convent 
situated  about  40  versts  from  that  city,  walking  on  foot 
the  whole  way.  The  garb  of  religion  was  assumed  by 
her  merely  for  purposes  of  policy,  in  order  to  gain  the 
affections,  or  to  attract  the  reverence  of  the  ignorant 
multitude.  In  private,  she  was  destitute  both  of  its  in- 
fluence and  its  spirit.  In  the  midst  of  a  licentious 
court,  she  herself  was  the  most  licentious.  After  ti>c 
death  of  Peter  III.,  she  would  never  submit  to  the  au- 
thority of  a  husband,  though  repeatedly  solicited  both  by 
Orlof  and  Potemkin  ;  but  chose  rather  to  indulge  her- 
self in  all  the  variety  of  unrestrained  wantonness.  When- 
ever she  cast  her  eyes  upon  one  of  her  subjects, 
whom  she  wished  to  exalt  to  the  situation  of  favourite, 
she  immediately  created  him  her  general  aid-de-camp, 
that  he  miglit  accompany  her  every  where  without  re- 
proach or  observation  ;  and  appointed  him  an  apartment 
in  the  palace,  which  apartment  communicated  with  that 
of  the  empress  by  a  private  passage.  He  was  then  given 
to  understand,  that,  if  he  wished  to  retain  her  favour,  he 
must  not  converse  familiarly  with  any  other  woman,  or 
leave  the  paiacc  without  express  permission.  When  the 
favourite  had  rendered  liimself  obnoxious,  or  had  lost  the 
power  of  pleasing,  he  received  orders  to  travel  ;  but  his 
dismissal  was  accompanied  with  a  suitable  recompencc, 
which,  in  general,  corresponded  with  the  time  he  had 
served  her  majesty.  During  her  reign,  twelve  persons 
had  been  tlistinguished  by  this  high  honour,  upon  w! 
she  bestowed  in  lands,  moi:Cy,  jewels,  &c.  to  the  \; 
of  above  88,000,000  of  rubies;  and  the  estates  v, .  , 
were  given  to  the  family  of  Orlof  alone  contained  lie. . 
45,000  boors. 

The  love  of  fame  was  another  predominating  feature 
in  the  character  of  Catharine.  Whatever  was  likely  to 
conduce  to  the  advancement  of  her  glory,  was  underta- 
ken with  eagcnuss,  and  prosecuted  with  viirour.  T.iis 
passion,  which  in  her  degenerated  into  vanity,  often  led 
her  to  engage  in  unjust  wars,  from  which  no  benefit  was 
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to  be  reaped  either  to  the  empire  or  herself,  but  the 
empty  satisfaction  of  having  conquered.  It  however  also 
induced  her  to  undertake  many  projects,  both  laudable 
in  themselves  and  beneficial  to  her  subjects;  but  such 
was  the  restlessness  of  her  mind,  that  her  plans  seldom 
received  their  full  execution.  She  was  continually  car- 
ried away  by  some  new  passion,  to  which  all  preceding- 
ones  gave  place;  and  this  continued  only  until  some 
other  idea  of  stronger  influence  was  started.  Every 
thing  was  begun  with  great  pomp,  but  was  soon  forgot- 
ten, so  that  at  her  death,  the  monuments  of  her  reign  are 
said  to  have  resembled  so  many  wrecks  and  dilapidations: 
colleges,  colonies,  education,  establishments,  manufacto- 
ries, hospitals,  canals,  towns,  fortresses,  &c.  all  had  been 
begun,  but  all  were  given  up  before  they  were  finished. 
This  weakness  of  Catharine's  drew  a  most  satirical  re- 
mark from  the  emperor  Joseph  II.  When  travelling  in 
the  Crimea,  he  was  invited  by  the  empress  to  place  the 
second  stone  of  the  town  of  Ekatarinoslaf,  of  which  she 
herself,  with  great  parade,  had  laid  the  first;  and  on  his 
return  he  said,  "  I  have  finished  in  a  single  day  a  very 
important  business  with  the  empress  of  Russia,  she  has 
laid  the  first  stone  of  a  city,  and  I  have  laid  the  last." 
Her  vanity  led  her  even  to  aspire  to  literary  fame,  and  to 
rival  the  reputation  which  Frederick  of  Prussia  had  ob- 
tained by  his  writings.  She  wrote  her  celebrated  "  In- 
structions for  a  Code  of  Laws,"  copies  of  which  were 
sent  to  several  of  the  sovereigns  of  Europe  for  their  ap- 
probation ;  some  dramatic  pieces,  whicli  were  acted  and 
admired  at  the  Hermitage  ;  and  several  moral  tales  and 
allegories  for  the  instruction  of  her  children.  But  these 
were  praised  rather  on  account  of  the  hand  that  wrote 
them,  than  for  their  merit ;  and  the  best  of  all  her  writ- 
ings are  her  Letters  to  Voltaire,  which  are  indeed  much 
more  interesting  than  those  of  the  old  philosophical  cour- 
'ier  himself. 

With  all  her  failings,  however,  Catharine  possessed 
many  noble  qualities,  which  shed  a  lustre  over  her  reign, 
and  which  will  be  long  remembered  by  her  country. 
The  murder  of  her  husband,  and  the  butcheries  of  Ismail 
and  Warsaw,  were  the  crimes  of  her  station,  not  of  her 
heart.  The  one,  as  she  had  usurped  a  throne,  was  ne- 
cessary for  her  own  safety  and  the  continuance  of  her 
power  ;  the  others  arose  from  the  bloody  dispositions  of 
the  Russian  soldiery.  Catharine  was  naturally  humane 
and  generous,  of  most  engaging  manners,  and  was  never 
known  to  be  immoderately  transported  with  passion. 
Her  criminal  laws  breathe  a  spirit  of  mildness,  worthy 
the  imitation  of  more  civilized  nations  ;  and  during  her 
long  reign  a  sentence  of  death  was  extremely  rare. 
Though  possessed  of  absolute  power,  yet,  in  her  "  In- 
slruclions,"  she  acknowledges  no  authority  but  that 
which  was  founded  upon  justice;  and  her  whole  plan 
was  directed  to  the  formation  of  a  solid  legislature,  and 
to  prevent  the  capricious  injustice  of  all  who  were  in- 
trusted with  the  administration  of  the  laws.  Her  spirit  of 
toleration  was  truly  admirable.  At  the  commencement 
of  her  reign,  she  laid  down  a  resolution,  which  she  ad- 
hered to,  without  any  deviation,  to  the  last  day  of  her 
life,  that  no  person  should  suffer  in  any  respect  on  ac- 
count of  his  religious  opinions.  Papist,  Calvinist,  Ma- 
hometan, or  Heathen,  could  aspire  to  any  office  in  the 
state,  civil  or  military,  without  any  apprehension  of  his 
being  rejected  for  his  particular  creed.  When  once 
speaking  of  heretics,  she  said  smiling,  "  Poor  wretches, 
since  we  know  that  they  are  to  suffer  so  much,  and  so 
Jong  in  the  world  to  come,  it  is  but  reasonable  that  wc 


should  endeavour  by  all  means,  to  make  their  situation 
here  as  comfortable  to  them  as  we  can." 

As  a  sovereign,  Catharine  ranked  among  the  wisest 
and  most  powerful  princes  of  her  age ;  and  it  is  a  suffi- 
cient evidence  of  her  fortitude,  abilities,  and  decision, 
that,  though  a  foreigner  and  usurper,  she  maintained  her 
authority  in  the  midst  of  disaffection  and  rebellion,  ex- 
tended the  boundaries  of  her  empire,  and  made  her  vices 
be  forgotten  in  her  greatness,  and  her  apparent  regard 
for  the  public  good.  "  Her  sex,"  says  one  of  her  bio- 
graphers, >'  giving  a  bolder  relief  to  the  great  qualities 
displayed  by  her  upon  the  throne,  will  place  her  above 
all  comparison  in  history  ;  and  we  must  recur  to  the  fa- 
bulous ages  of  an  Isis  or  a  Semiramis,  to  find  a  woman 
who  has  executed,  or  rather  undertaken  such  daring  pro- 
jects." Among  tliese  projects,  however,  her  usurpation 
of  Courland,  and  the  partition  of  Poland,  will  ever  stand 
against  her  as  monuments  of  her  rapacious  injustice, 
though  they  have  been  equalled  in  later  times,  and  may 
be  attempted  to  be  justified  by  the  general  practice  of 
nations,  who,  in  their  rage  for  conquest,  are  seldom  guid- 
ed by  the  principles  of  justice  and  good  faith.  See  Se- 
gur.  Fie  de  Catharine  II.  Im/ieratrice  de  Russie  ;  Tooke's 
Life  of  Catharine  II.;  Coxe's  Travels,  vols.  i.  and  iii. ; 
and  Rulhiere,  Histoire  ou  Anecdotes  sur  la  Revolution  de 
Russie.     (^ji) 

CATHARINE'S,  Sr,  an  island  on  the  coast  of  Bra- 
zil, situated  in  Long.  47°  37'  west,  and  between  27°  19'  10" 
and  27°  49'  of  south  latitude.  It  is  about  six  miles  broad 
in  its  narrowest  part,  and  is  separated  from  the  continent 
by  a  channel  about  400  yards  wide.  The  surface  of  this 
island  is  diversified  with  mountains,  plains,  and  swamps. 
The  mountains  of  the  interior,  and  the  conical  rocks 
■which  rise  abruptly  from  the  sea,  are  of  primitive  gra- 
nite. Close  to  the  fort,  on  the  left  hand  of  the  entrance 
to  the  harbour,  is  a  vein  of  grunstein  in  different  states  of 
decomposition,  which  ultimately  changes  into  clay  of  a 
quality  superior  to  that  which  is  found  in  the  valleys.  The 
island  is  covered  with  trees  that  are  perpetually  green, 
but  from  their  being  intermixed  with  briars  and  thorns, 
the  forests  are  impassable,  and  are  said  to  be  infested 
with  noxious  serpents.  The  houses  arc  erected  on  the 
margin  of  the  sea ;  and  the  surrovmding  woods,  abound- 
ing in  orange  trees  and  aromatic  plants,  yield  a  most  de- 
lightful fragrance. 

The  soil  in  the  interior  of  the  island,  though  rather 
humid,  is  surprisingly  fertile  ;  it  consists  chiefly  of  a  rich 
vegetable  decomposition,  and  yields  almost  spontaneous- 
ly all  sorts  of  fruits,  vegetables,  and  grain.  The  culti- 
vated lands  are  under  considerable  improvement.  They 
were  formerly  covered  with  large  trees  ;  but  as  great 
()uantitics  have  of  late  years  been  cut  down  for  the  pur- 
poses of  ship-building,  good  timber  is  now  scarce.  Elax, 
from  which  the  fishermen  make  their  lines,  nets,  and 
cordage,  grows  here  of  a  good  quality.  The  produce  of 
St  Catharine's  consists  in  rice,  maize,  mandioca,  coffee, 
oranges,  lemons,  citrons,  cotton,  sassafras,  and  guiacum. 
Sugar  and  indigo  are  raised  in  small  quantities,  and  the 
potatoes  are  reckoned  the  finest  in  the  world. 

The  climate  is  healthful  and  serene.  The  prevalent 
winds,  which  are  from  the  south-west  and  north-east,  mo- 
derate the  solstitial  heats.  The  former  prevail  from 
September  to  March,  and  the  latter  from  April  to  Au- 
gust. The  genial  nature  of  the  climate  is  indicated  by 
a  profusion  of  the  finest  flowers.  The  rose  and  the  jes- 
samine are  in  bloom  all  the  year  round.  Myrtles  arc  ve- 
ry commoi),  and  a  beautiful  variety  of  the  passion  flower 
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is  found  in  equal  abundance.  The  principal  animals  arc 
opossums,  monkeys,  and  unnuilillos.  'I'lii:  bcaiitilul  co- 
ral snake  occurs  anioiij^;  llie  luinicvous  Iribe  of  scrpenls  ; 
and  the  princi|)al  birds  are,  cranes,  hawks,  parrots,  hum- 
ming birds,  and  toucans.  Tlic  sea  jjrodures  a  variety  of 
excellent  tisli,  and  so  well  is  the  niaikel  supplied,  tliut  a 
quantity  sullicient  to  dine  1^  persons  may  bi:  bad  for  a 
sliilliiii^.  A  large  ox  cost  8  piastres,  (when  La  I'crouse 
visited  the  island,)  a  bog  of  150  lb.  cost  4  piastres,  and 
turkies  were  sold  lor  a  piastre  the  pair.  In  1 804  the  price 
of  meat  was  about  1  Jd.  |)er  pound,  and  poultry,  eggs,  and 
the  tinest  vegetables,  were  both  abundant  and  cheap. 

As  the  iidiabitants  re(|uirc  all  the  produce  of  the  isl- 
and for  their  own  consumption,  their  trade  is  of  course 
inconsiderable.  Numerous  coasting  vessels  from  ISahia, 
Pcrnambuco,  Sic.  bound  lor  the  La  Plata,  touch  heie  ; 
and  the  island  is  am|)ly  sup|)lied  with  artisans  <d'  all  de- 
scriptions. 

I'roni  the  landini;  place,  which  is  at  tlic  bottom  of  a 
verdant  slope  of  about  500  yards,  the  town  has  a  very 
beautiful  appearance,  and  its  line  cathedral  appears  in 
the  distance.  The  town  consists  of  several  streets.  The 
houses,  which  have  two  or  three  stories  with  boarded 
floors,  arc  well  built,  and  they  are  provided  witii  neat 
gardens.  Tlie  number  of  iidiabitants  is  between  five  and 
six  thousand.  On  entering  the  port  of  St  Catharine's  by 
the  north,  there  are  several  islands.  On  one  of  tliein,  to 
the  westward  of  the  entrance,  is  the  fort  of  Santa  ("ruz, 
the  most  considerable  in  the  island.  Ofl'  this  fort,  there 
is  a  safe  anchorage  for  a  fleet  of  ships  of  war,  and  ships 
of  300  tons  may  enter  the  harbour.  Tliere  arc  several 
watering  places  on  the  island.  The  fort  of  Santa  Cruz 
is  only  a  large  enclosed  battery,  and  is  incapable  of  mak- 
ing a  regular  defence.  The  garrison  in  1785  consisted 
of  50  men,  ill  paid  and  clothed.  Here  arc  other  four 
forts,  Porto  Groed,  Ralones,  Lstreito,  and  Concep^ao. 

The  island  of  St  Catharine's  is  divided  into  4  parishes, 
!st,  Nossa  Senhora  de  Dereito;  '2d,  St  Antonio  ;  3d,  La- 
yuno;  and  4th,  Riberon.  The  divisions  on  the  opposite 
part  of  the  coast,  called,  1st,  St  Jose  ;  2d,  St  Miguel ; 
Nossa  Senhora  de  Rosario,  are  midcr  the  jurisdiction  of 
the  governor  of  St  Catharine's,  who,  in  some  instances, 
is  subject  to  tlie  govcrmnent  of  Rio  de  Janeiro,  and,  in 
others,  to  the  captaincy  of  St  Paul's.  The  inhabitants 
arc  in  general  hosi)itable  and  obliging  to  strangers.  The 
ladies  are  handsonu'  and  lively,  and  are  chiclly  employed 
in  the  manufacture  of  lace. 

The  population  of  the  island,  and  of  its  dependencies 
on  the  opposite  coast,  amounts  to  about  30,000.  See  La 
Perouse's  Voyage,  vols.  i.  and  ii. ;  but  especially  Mawe's 
Travels  in  the  Interior  of  Brazil,  ftarticiilarly  in  the  Gold 
and  Diamond  Districts  of  that  Country,  by  authority  of 
the  Prince  Regent  of  Portugal.     London,  1812.     (a-) 

CATHARTOCARPUS,  a  genus  of  plants  of  the 
class  Decandria,  and  order  Monogyiiia.  See  Bot.\nv, 
page  215. 

C.'VTIIEDRAL.     See  Civil  Architecture. 

CATHETER.     See  Svkgkrv. 

CATHM.VN'DU.     See  Km.^t.maxdu. 

CATHOLICS,  Roman.  See  Ecclesiastical  His- 
roRV,  and  Bri  rAi.v  Index-. 

CATILINA,  L.  SERiiirs,  a  patrician  of  Rome,  was 


descended  of  an  old  and  respectable  family.  Neither  his 
father  nor  grandfather  apjjear  to  have  filled  any  public 
ollite,  but  Several  of  his  ancestors  wore  men  of  talentfi 
and  of  consideration  in  the  state.  See  Pliny,  vii.  28. 
His  great  grandfather  was  i)ra:tor  of  the  city  in  the 
year  U.  C.  553,  and  obtained  great  credit  for  iiis  mo- 
deration and  integrity.  See  Livy,  1.  xxxii.  c.  27,  29, 
31,  and  lib.  lii.  c.  21,  24.  When  Catiline  first  entered  up- 
on the  stage  of  public  life,  the  highest  expectations  were 
formed  of  his  future  eminence,  and  though  his  character 
was  not  free  from  all  imputation  of  levity,  yet  Ids  fellow 
citizens  reposed  with  confidence  on  his  patriotism,  and 
excused  his  excesses  as  the  errors  of  U)i;>;uarde(l  yoiilh. 
Hut  in  the  discharge  of  the  olTice  of  praetor,  to  which  he 
was  elected  at  the  usual  age,  he  shewed  such  complete 
want  of  princi|)le,  and  such  unbridled  profligacy,  that  it 
was  easy  to  foresee,  in  the  conduct  of  the  abandonerl  ma- 
gistrate, the  depravity  of  the  future  traitor.  In  the  year 
after,  he  was  sent  as  the  pro-practor  to  Africa.  In  this 
situation  iie  governed  with  the  utmost  inhumanity,  and, 
to  feed  his  extravagance  and  debauchery,  exacted  im- 
mense contributions  from  the  inhabitants.  Tlie  opprcs- 
sioii  of  his  administration  was  so  severely  felt,  that  a  de- 
putation was  sent  from  Africa  to  impeach  him  of  cruelty 
and  extortion.*  But  it  seldom  hajipened  that  the  unhap- 
py provinces,  whicli  suft'ercd  all  the  miseries  of  war,  ag- 
gravated by  the  permanent  and  arbitrary  despotism  of 
capricious  governors,  could  obtain  redress  by  an  appeal 
to  Rome:  (Cicero  in  Verr.  passim.)  The  senate,  con- 
scious of  their  own  injustice  and  rapacity,  felt  the  incon- 
sistency of  punishing  in  others  the  crimes  which  they 
had  themselves  committed,  and  often  made  common 
cause  with  their  ofllcers  against  the  wretched  provinces. 
Catiline  was  acquitted,  and  no  notice,  in  consequence  of 
these  proceedings,  was  taken  of  him,  but  to  declare  him 
incapable  of  standing  candidate  that  year  for  the  consul- 
ship, because  he  had  neglected  to  register  his  name. 
During  this  prosecution,  Catiline  requested  Cicero  to  be 
liis  counsel,  who  either  was,  or  pretended  to  be,  so  much 
deceived  regarding  his  real  character,  that  he  at  first 
consented,  but,  in  consequence  of  the  disclosure  of  some 
acts  of  villainy,  afterwards  refuscd.t 

The  excesses  and  prodigality  of  Catiline  after  his  re- 
turn from  Africa  involved  him  in  much  embarrassment ; 
and  it  was  from  the  pressure  of  pccmiiary  distress,  and 
the  galling  load  of  public  infamy,  that  he  first  formed  the 
design  of  enriching  himself  in  the  spoils  and  destruction 
of  his  country.  Bold  as  such  a  scheme  was,  and  appall- 
ing one  would  have  thought  to  every  mind,  however  de- 
praved and  hardened,  there  were  not  wanting  numbers  ui 
Rome,  who,  from  their  profligacy  and  despair,  shrunk 
from  no  enterprises  or  enormities  which  could  promise 
them  any  relief.  "  Qui  ob  summatn  miseriam  nut/am  de- 
teriorem  conditionetn  /lertimescentes,  dum  turbare  ac  mis- 
cere  omnia,  in  meliorunv  forlunas  ct  o/ies  imfiellebant  vc 
luti  ad  hostium  /iradam."\  While  he  secured  a  suffici- 
ent number  of  these  needy  villains,  whom  gold  could  ea- 
sily tempt,  "•  unto  a  close  exploit  of  death,"  Catiline  was 
not  inattentive  to  the  arts  by  which  he  could  gain  adher- 
ents of  more  influence  and  importance.  With  this  \iew, 
lie  drew  around  him  many  young  men  of  family,  by  his 
alu-activc  and  fascinating  manners,  whom  he  led  gradual- 


•  Mutta  graves  sententia  (inquit  I'odianus  in  Cic.  Oral,  in  Tog.  Candid. )  in  eo  dictx  tunt. 

t  Fcm  Stella  says,  Uiai  Cicero  did  dettntl  him  ;   bul  this  is  a  mistake,  as  Toi-quatus  was  liis  counsel.     See  Cicero  Oral  pro  Sylla. 
f\u    u/    i"!'^^''"^,"'"''^"''^'^"""'  lit  On<i  et  Progreisu  Juris  Cm/u,  Ub.  i.  sect.  13,  fur  a  most  nervous  and  eloquent  dtsc.-intic 
oJ  tHe  blood-thirsty  ferocious  savagtness  of  these  hardened  monsters. 
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ly  on  to  vice,  until  he  had  ruined  for  ever  their  charac- 
ters and  their  fortunes,  and  inade  them  companions  in 
profligacj'.  When,  like  the  envenomed  spider,  he  had 
entangled  his  victims  irretrievably  in  his  snares,  and 
plunged  them  into  the  gulf  of  ruin,  he  proposed  to  them 
his  plan  of  extricating  themselves  by  the  overthrow  of 
their  country,  or  the  dreadful  altciiiative  of  dying  in  the 
haunts  of  misery  and  vice,  and  exposed  to  the  execration 
of  every  good  and  virtuous  Roman.  Tncir  hesitation 
was  not  long;  and  tans  were  tne  materials  of  a  mine 
laid,  which  had  nearly  exploded  in  the  centre  of  Rome, 
and  covered  the  world  with  its  fragments.  In  the  mean 
time  Catiline  stood  candidate  for  the  consulship,  backed 
•with  the  powerful  support  of  Crassus  and  Caesar. 
Among  his  competitors  was  M.  Tullius  Cicero,  whose 
integrity  and  transcendant  talents  rendered  him  equally 
an  object  of  hatred  to  every  faction,  and  of  admiration 
and  confidence  to  the  good  and  the  wise.  Some  suspi- 
cions of  Catiline's  designs  having  been  surmised  among 
the  people,  they  took  alarm,  and  chose  Cicero  and  Anto- 
nius  consuls.  The  fury  of  Catiline,  on  being  thus  baf- 
fled in  his  attempt  to  retrieve  iiis  ruined  fortune,  broke 
out  into  the  most  violent  turbulence,  and  happily  disco- 
vered to  th.e  Romans  the  character  of  this  candidate  for 
power  and  popularity.  The  consuls  and  patricians  were 
on  their  guard  at  the  next  election,  and  effectual  mea- 
sures were  taken  to  prevent  his  success.  Irritated  by 
the  vigour  and  opposition  of  Cicero,  whose  powerful 
mind  disconcerted  all  his  designs,  and  met  him  in  every 
plot,  he  resolved  to  assassinate  nim  and  the  other  consul, 
on  the  day  of  election  for  the  ensuing  year.  But  the  ge- 
nius of  Cicero  still  predominated  ;  the  plot  was  disco- 
vered, and  Catiiirie  rejected  with  disgrace.  His  outra- 
geous resentment  precipitated  him  into  open  rebellion, 
and  several  armies  of  his  partizans  were  collected  in  dif- 
ferent parts  of  Italy.  The  event  of  this  rash  conspiracy, 
and  the  circumstances  connected  with  it,  are  so  well 
known,  and  have  been  blazoned  forth  with  sucli  parade 
in  every  page  of  Cicero's  writings,  that  any  detail  of 
them  here  is  wholly  unnecessary.  It  is  customary  to  re- 
present Catiline  as  a  mere  tool  employed  by  Caesar  and 
Crassus  to  corrupt  the  people,  and  alienate  them  from 
their  attachment  to  the  established  constitution,  but 
wiiosc  impetuosity  and  ambition  carried  him  to  lengths 
to  which  these  more  wary  politicians  were  unwilling, 
openly  al  least,  to  proceed.  But  in  this  opinion  we  can- 
not concur.  The  conduct  and  views  of  Catiline  betray- 
ed none  of  the  artifices  or  subserviency  of  an  instrument 
tjf  faction.  He  had  no  design  of  advancing  the  hiterests 
of  any  party  or  political  leader.  His  object  was  not  to 
depress  one  party  in  order  to  raise  another,  but  the  de- 
struction of  all  parties,  and  the  general  ruin  and  desola- 
tion of  the  state. 

Of  the  character  of  Cataline  in  early  life,  and  of  the 
habits  which  drew  him  on  to  suth  a  consummation  of 
wickedness,  it  is  much  to  be  regretted  that  no  full  ac- 
count has  been  transmitted  to  us.  It  would  have  been  a 
most  instructive  moral  lesson  to  mark  the  i)rogrcss  of 
such  a  nran,  and  to  witness  the  delusions  and  wickedness 
■\vhich  insensibly  brought  him  into  the  rapid  whirlpool 
of  vice.  Sallust  mentions,  in  general  terms,  that  he  was 
a  profligate  almost  when  a  boy,  and  was  early  hardened 
in  guilt.  But  the  authority  of  Cicero,  who  says,  that 
originally  he  had  a  good  disposition,  and  evinced  a  strong 
desire  of  honourable  distinction,  is  on  this  point  unim- 
peachable. "  Habuit  illc  JirrmtUta  non  tx/irrasa  aigna 
sccl  aUumbrata  viriittum,"  &c.     But  of  the  power  and 


vigour  of  his  talents,  of  his  ardent  and  comprehensive 
mind,  and  of  the  dauntless  and  lofty  intrepidity  of  his 
character,  he  has  left  too  striking  proofs  to  allow  any 
slur  to  be  thrown  upon  his  abilities.  Bold  and  fertile  in 
invention,  and  of  invincible  perseverance  and  courage  in 
execution,  he  was  well  fitted  for  the  head  of  a  faction. 
Yet  the  same  qualities,  kept  under  steady  controul  by 
reason  and  prudence,  w  ould  have  rendered  him  an  orna- 
ment to  his  country.  But  he  was  naturally  volatile;  and 
his  keenness  of  disposition  led  him  to  join  with  equal 
eagerness  in  the  society  of  the  virtuous  or  the  profligate, 
in  the  pursuits  of  virtue,  or  the  indulgence  of  vice.  Un- 
accustomed to  regular  restraint,  his  mind  yielded  easily 
to  temptations ;  and  by  a  lamentable  perversion  of  talents, 
he  became  the  first  in  the  career  of  licentiousness,  as  he 
had  once  been  also  in  more  becoming  and  worthy  occu- 
pations. It  ■was  natural  that  a  character  produced  by  so 
strange  a  mixture  of  vicious  and  praiseworthy  principles, 
by  a  combination  of  passion  with  the  talents  and  energy 
that  could  render  it  formidable,  should  prove  dangerous 
to  the  liberty  and  independence  of  his  country.  But  the 
actions  of  Catiline,  let  it  be  remembered,  are  preserved 
to  us  only  in  the  treacherous  and  exaggerated  statements 
of  political  adversaries;  and  we  ought  to  receive  with 
caution  the  invectives  with  which  his  memory  has  been 
loaded.  At  the  period  when  his  conspiracy  was  formcil, 
the  internal  contUtion  of  Rome  was  such  as  to  make  al- 
most any  change  preferable  to  her  lifeless  and  degraded 
government.  The  people  were  corrupt  and  licentious; 
more  interested  in  the  triumph  of  the  factions  to  which 
they  had  attached  themselves,  than  in  securmg  the  free- 
dom, and  promoting  the  welfare  of  their  country.  The 
energy  and  spirit  of  public  virtue  was  palsied  by  the 
deadening  influence  of  luxury  ;  and  the  public  opinion, 
the  firmest  bulwark  against  tlie  encroachments  of  tyran- 
ny, was  now  employed  to  buoy  up  the  vices  of  party. 
The  government  was  become  a  capricious  oligarchy;  a 
few  ambitious  and  intriguing  leaders,  to  whose  power 
and  influence  the  liberty  of  the  people  was  sacrificed,  di- 
vided the  state,  and  embroiled  it  in  the  miseries  of  civil 
dissensions.  To  the  arrogance  and  struggles  of  tiiese 
conflicting  factions,  the  people  submitted  with  abject  ac- 
quiescence; they  even  encouraged  and  strengthened  the 
uitrigues  of  party  ;  and  though  a  determined  resistance 
might  have  crushed  this  many-headed  monster,  they 
seemed  to  consider  that  th<'ir  hopes  of  liberty  were  gone, 
and  thoughtlessly  joined  in  raising  the  power  which  fi- 
nally reduced  them  to  subjection.  While  such  was  the 
situation  of  Rome,  we  cannot  wonder  that  a  man  of  ardent 
and  enterprising  talents  should  have  seized  the  opportu- 
nity ^vhich  her  distracted  state  afforded  of  aiming  at  ab- 
solute power,     (j.  H.) 

CATO  OF  Utica,  a  celebrated  Roman,  was  the  great- 
grandson  of  Cato  the  Censor.  At  a  very  early  period  he 
was  left  an  orphan,  and,  along  with  his  brother  Cassio, 
and  his  sisters  Porcia  and  Servilia,  was  brought  up  in 
the  house  of  I.ivius  Drusus,  his  maternal  uncle,  who 
at  that  lime  had  great  inihience  in  the  administration  of 
public  affairs.  He  soon  gave  marked  hidications  of  thai 
firm,  virtuous,  and  decided  character,  by  which  he  was 
afterwards  so  much  distinguished.  It  appeared  in  his 
look,  in  his  manner,  in  his  conversation,  and  even  in  his 
amusements.  Plutarch  relates  various  anecdotes  of  his 
childhood,  which  shew  how  nuich  the  dispositions  of  the 
boy  resembled  those  of  the  man.  One  of  these  particu- 
larly deserves  to  be  mentioned.  When  in  his  fourteenth 
year,  he  happened  to  bo  in  Sylla's  house,  and  sucing  the 
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heads  of  many  illustrious  persons  carried  out,  and  tlic 
spectators  si(i;hing  in  secret  at  tlic  bloody  scene,  lie  ask- 
ed his  preceptor,  "  Wliy  somebody  did  not  kill  that 
man  r"  "  Because, "  said  he,  "  they  leal'  him  more  than 
they  hulc  him."  "  AVhy  then,"  said  Cato,  "do  you  not 
give  me  a  sword,  thai  1  m:iy  kill  him,  and  deliver  my 
country  from  slavery  ?"  His  austere  manner  of  life  led 
Cato  to  be  parlial  to  the  doctrine  of  the  Stoics,  whose 
philosophy  he  studied  and  embraced.  He  also  devoted 
considerable  attention  to  popular  elotiucnce,  in  which  he 
became  no  mean  proficient.  In  the  servile  war  with 
Spartacus,  he  ^served  as  a  volunteer,  and  gave  such 
{iroofs  of  his  military  skill  and  courapjc,  as  to  secure  for 
iiimself  the  highest  praises  of  the  tommander,  and  after- 
wards a  tribune's  commission  in  the  army  sent  into  Ma- 
cedonia inider  tl-.e  Prxtor  Rubiius.  On  being  appointed 
to  the  oflice  of  fjiixstor,  for  the  duties  of  wiiich  he  had 
prepared  himself  willi  great  industry,  he  introduced  a 
very  thorough  reform  iiito  that  departnunt,  correcting 
with  an  imspariiig  hand  tlie  abuses  which  ha<l  crept  into 
it,  punishing  those  who  had  been  guilty  of  introducing 
them,  and  putting  the  ufl'airs  of  tlie  treasury  on  a  new 
and  excellent  footing.  I'or  his  conduct  in  th.is,  he  re- 
ceived great  applause  fiom  the  people.  The  ofTicc  of 
tribune  which  lie  filled  in  the  consulshi|)  of  Cicero,  was 
equally  honoured  by  his  integrity  and  jjublic  spirit.  He 
obtained  it  in  spite  of  very  formidable  opposition,  by  the 
assistance  of  men  of  honour  and  virtue,  luid  he  discharg- 
ed its  fimctions,  in  the  midst  of  many  difficulties,  with 
credit  to  Iiimself,  satisfaction  to  the  people,  and  advan- 
tage to  the  state. 

Cato  took  an  early  and  conspicuous  part  in  the  ptiblic 
transactions  of  that  most  iulen  sling  and  momentous  pe- 
riod in  tile  history  of  Rome.  His  whole  conduct  seems 
to  have  been  actuated  by  a  spirit  of  patriotism.  He  re- 
spected men  in  proportion  to  their  solicitude  for  the  ge- 
neral welf.uc.  To  those  who  were  hostile  or  indifl'ercnt 
to  the  interests  of  the  republic,  he  set  himself  in  active 
and  undaunted  opposition  ;  and  forgot  personal  comfort, 
and  the  partialities  of  friendship,  and  every  private  con- 
sideration, wiien  the  interests  of  his  country  demanded 
his  aid.  To  Cicero  he  gave  his  warm  support;  i.ot 
yielding  to  him  implicitly  in  every  case,  but  defending 
(he  great  principles  and  features  of  his  aciniinislration, 
and  openly  bestowing  upon  him  the  title  of  Fatlier  of  his 
Comitry,  an  eulogium  of  no  mean  value  as  pronounced 
by  the  stern  and  patriotic  Cato.  He  shewed  great  ze.d 
and  courage  in  attacking  tliose  who  had  joined  in  the  con- 
spiracy, of  which  Catiline  w^as  the  head,  and  succeeilcil, 
by  his  energy  and  his  eloquence  in  the  senate,  in  jjio- 
curing  the  capital  puiiishment  of  the  conspirators.  On 
this  occasion  he  boklly  attacked  Caesar,  wl.o  argued  for 
mild  measures,  and  who  himself  was  not  altogether  fve 
from  suspicion  of  being  a  partaker  in  the  guilt  of  those 
for  whom  he  pleaded.  Feaiing  every  thing  that  was  l)ad 
to  the  commonwealth  fiom  the  vast  and  unpi'iiici]jii  d 
andiition  of  this  extraordi:iary  man,  Cato  regar<le(i  him 
with  jealousy  and  distrust,  and  thwarted  him  with(>ut 
ceremony  and  without  intermission,  in  those  projects  by 
which  he  attempted  to  aggrandize  Iiimself  at  the  expense 
of  his  comitry.  Altera  variety  of  occuirences,  in  all  of 
whicb  Cato  acted  in  the  most  disir.terested  mannei,  as 
well  as  with  his  characteristic  bolilness.  the  fate  of  Rome 
came  to  depend  upon  the  issue  of  a  contest  between 
Pon>pey  and  C?csar.  Althou.;li  he  had  disliked  and  op- 
posed many  of  tiie  proceedings  of  Fompey  ;  although  he 
had  on  some  occasions  met  with  verv  injurious  ti-eatment 
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from  him ;  and  although  the  prospect  of  that  civil  war, 
wiiich  was  now  inevitable,  filled  him  with  sorrow  ;  yet, 
sensible  that  it  was  necessary  to  take  a  decided  part,  and 
that  the  only  ho|)e  which  remained  for  the  liberties  of 
Rome,  was  to  be  derived  from  Pomi)ey's  success,  lieattacli- 
ed  himself  to  the  cause  of  that  geiieral,  and  (c-cperatcd 
with  him  for  the  discomfiture  and  humiliution  ol  Caesar. 
'I'ne  i)rudence  of  some  parts  of  Cato's  conduct  in  this 
impoitant  crisis,  may  perhaps  be  disputed  ;  and  it  lias 
even  been  suspectetl  that  his  hostility  to  Cxsar  was 
partly  produced  by  the  personal  injuries  which  he  had 
received.  JJut  when  it  is  recollected  tliat  the  iiijurics 
alluded  to  were  the  eirtets  of  the  profligacy  of  Caesar, 
who  had  debauched  Cato's  sister;  and  that  the  diflicul- 
ties  which  a  man  of  real  virtue  had  to  struggle  with  in 
those  corrupted  times  were  neither  few  nor  inconsider- 
able, the  character  of  this  patriot  cannot  suffer  from  such 
partial  and  feeble  imputations.  After  the  fatal  battle  of 
Pharsalia,  Cato  retired  into  Aliica  with  the  forces  iii.der 
his  command,  expecting  to  niei t  with  Pompcy.  Hear- 
ing of  Pompey's  death,  he  marched  into  Lybia  to  join 
Scipio,  which  he  accomplished  after  a  painful  ai:d  ha- 
zardous march  in  the  midst  of  winter.  Scipio  acted 
rashly  and  foolishly:  for  tl.ough  Cato,  who  remained  in 
Utica  as  governor  of  the  town,  strongly  advised  bim  not 
to  risk  a  general  engagement,  he  despised  the  advice, 
and  was  completely  overthrown.  Caesar  advanced  to 
Utica.  "  Strange  1"  said  Cato,  when  he  heard  of  his  ap- 
proach, "  it  seems  he  takes  us  for  men  !"  Cato  was 
determined  not  to  fall  into  the  contiueror's  hands:  and 
seeing  iio  chance  of  escape,  or  of  successful  resistance  if 
he  should  escape,  he  resolved  to  fly  to  the  last  refuge  of 
a  Roman.  Having  demanded  a  sword,  and  read  Plato's 
dialogue  on  the  immortality  of  the  soul,  ne  stabbed  him- 
self under  the  left  breast.  Tiie  physician  attempted  to 
sew  up  the  wound,  but  Cato  tore  it  open  again,  plucked 
out  his  bowels,  and  instantly  expired.  Caesar,  on  re- 
ceiving the  intelligence  of  Cato's  death,  is  reported  to 
ha\e  exclaimed,  "  Cato,  I  envy  thee  thy  death,  since 
thou  couldest  envy  me  the  glory  of  saving  thy  life."  Cato 
was  forty-tight  years  of  age  when  he  died.  He  left  a 
son  and  daugiiter.  The  former  was  worthless  :  the  lat- 
ter mariied  Urulus  who  killed  Caesar,  was  trusted  with 
the  secret  of  the  conspiracy,  and  died  as  her  father  had 
done.      See  Plutarch^  Salluiit,  5cc.     (t) 

CATOPTRICS,  from  xaroTTfoi,  s/ieculum,  ai:d  that 
from  xecTcc  and  o'XTcy.ai,  I  see,  is  that  brancii  of  optics 
wiiich  treats  of  the  laws  and  properties  of  light,  wiicii 
lelK  cied  either  from  plane  or  curved  surfaces.  S.e  the 
article  Optics,     (to-) 

CATTLE.     See  Aghicultlue,  hidcx. 

CATULLUS,  Caius  Valeuivs,  a  celebrated  Ro- 
man poet,  w-as  born  at  Verona,  of  a  respectable  fan.ily, 
probably  about  the  year  of  Rome  667.  His  fatiier,  Vaie- 
rius,  I'ppears  to  have  been  a  man  of  some  consideration 
in  the  commonwealth ;  at  least,  it  is  certain  that  he  en- 
joyed the  friendship  of  Julius  Cxsar,  who  was  in  the 
liabit  of  lodging  at  his  house,  when  he  happened. to  pass 
by  the  way  of  Verona.  Although  by  i.o  means  in  very 
opulent  ciicumstances,  Calullus  must  have  inheriied  a 
moderate  fortune ;  for  he  not  only  possessed  a  small 
villa  at  Tibur,  whither  he  occasionally  retired  froni  liC 
bustle  of  a  city  life;  but  in  the  beautiful  little  pocoi, 
which  he  addressed  to  the  peninsula  of  Sirmi<  ,  he  speaks 
of  that  delightful  spot  as  his  hereditary  property,  and  his 
home. 

He  accompanied  Mcmmius,  the  praetor,  in  his  expe- 
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dition  to  Bithynia;  from  which,  however,  he  tells  us, 
neither  he  nor  his  comrades  derived  much  emolument  or 
advantage : 

Id  quod  erat,  mihi  nee  ipsi, 

Nee  pratoribus  esse,  nee  cohorli, 

Cur  quisquara  caput  unctlus  referret. — X.  9,  &c. 

In  his  progress  to  Bithynia,  upon  reaching  Troas,  he 
liad  the  misfortune  to  lose  his  brother,  whom,  in  several 
of  his  poems,  he  laments  with  great  feelmg  and  tender- 
ness. 

Catullus  usually  resided  at  Rome,  where  he  devoted 
his  time  to  literature,  to  society,  and  pleasure.  His  wit 
and  genius  recommended  him  to  the  company,  and  pro- 
cured him  the  friendship  of  many  of  the  most  distin- 
guished characters  of  his  age  and  country,  among  whom 
were  Manlius  Torquatus,  Cicero,  Calvus,  an  orator  and 
poet,  Cornelius  Nepos,  to  whom  he  dedicated  his  poems, 
Asinius  PoUio,  Lucretius  the  poet,  and  several  other 
persons  of  no  mean  reputation.  His  mistress,  whose 
real  name  was  Clodia,  was  celebrated  by  him  under  the 
name  of  Lesbia,  probably  from  Lesbos,  the  birth-place  of 
Sappho.  This  lady,  to  whom  he  appears  to  have  been 
much  attached,  became,  as  he  himself  informs  us  in  one 
■  of  his  poems,  not  in  the  most  delicate  terms,  a  common 
prostitute. 

Catullus  was  a  man  of  learning,  according  to  the  no- 
tions of  his  age,  having  acquired  a  perfect  knowledge  of 
the  Greek  language,  from  which  he  translated  two  of 
his  most  beautiful  poems, — the  one  from  Sappho,  and 
the  other  from  Calliui-.ichus.  Hence,  he  came  to  be  dis- 
tinguished by  contemporary  writers  by  the  epithet  doc- 
ttiB.  The  precise  date  of  his  death  is  uncertain  ;  but  that 
event  is  generally  believed  to  have  taken  place  about  the 
fortieth  year  of  his  age. 

A  considerable  proportion  of  the  poems  of  Catullus 
consists  of  verses  written  upon  amatory  subjects,  of 
which  some  are  exquisitely  beautiful,  while  many  are 
rendered  disgusting  to  every  reader  of  chaste  feelings, 
by  the  most  ofiensive  indelicacy.  The  gi'ossness  which 
pervades  these  productions  has  been  ascribed,  in  a  great 
measure,  to  the  influence  of  the  depraved  taste  of  the 
times,  in  which  compositions  of  this  nature  were  not 
merely  tolerated,  but  highly  relished  ;  and  Catullus  him- 
self endeavours  to  extenuate  his  offences  against  decen- 
cy, by  observing,  that  the  morals  of  a  poet  ought  to  be 
irreproachable,  but  that  his  verses  need  not  be  pure. 

Nam  castum  esse  decet  pium  poot.im 
Ipsum,  versiculoa  nihil  necesse  est. — XVI.  5. 

Such  a  distinction,  which  is  but  too  often  attempted 
to  bo  drawn  by  amatory  poets,  we  conceive  to  be  alto- 
gether inadmissible.  What  a  good  man  writes  ought 
to  flow  from  the  same  principle  witii  what  he  does;  and 
if  ^'.ny  one  countenances,  or  disseminates  vice  or  inde- 
cency by  his  writings,  it  is  something  worse  than  absurd 
to  attempt  to  justify  himself  by  an  appeal  to  tiie  purity 
of  his  conduct.  Nor  can  we  allow  the  gross  taste  of  the 
times  in  which  he  lives  to  constitute  a  legitimate  apology 
for  the  obscenity  of  an  individual  writer.  It  ought  to  be 
the  study  of  every  virtuous  man,  to  preserve  himself 
free  from  the  contagion  of  licentious  example  ;  and  this 
is  a  duty,  if  possible,  still  more  incumbent  upon  an 
author,  who  labours  not  only  for  the_age  in  which  he 
lives,  but  for  posterity  ;  and  whose  writings,  therefore, 
may  have  iio  trivial  influence  on  the  opinions  and  moral 


conduct  of  remote  generations.  Besides,  we  know  that 
other  authors,  nearly  of  the  same  age  with  Catullus, 
preserved,  in  general,  throughout  their  works,  a  purity 
of  principle  and  decency  of  expression,  which  entitle 
them  to  the  praise  of  virtue,  as  well  as  of  genius. 

Catullus  also  wrote  bitter  satirical  invectives  against 
those  whose  conduct  incurred  his  disapprobation.  In 
some  of  his  pieces  of  this  description,  he  severely  at- 
tacked the  character  of  Julius  Caesar,  under  the  name 
of  Romulus.  This  extraordinary  person,  whose  private 
life  laid  him  sufficiently  open  to  censure,  could  not  fail 
to  be  incensed  at  seeing  himself  thus  exposed  to  public 
view  in  an  unfavourable  light ;  but  the  poet  having  after- 
wards made  an  apology,  Caesar  generously  forgave  him, 
and  lived  with  him  on  the  same  friendly  footing  as  he 
had  previously  done.  Most  of  these  epigrammatic 
effusions  are  composed  in  iambic  and  Phalaecian  verse 
of  eleven  syllables,  c&WaA  versus  hendecasyllabi ;  and  arc 
remarkable  chiefly  for  their  poignant  severity  and  licen- 
tious indelicacy. 

The  poems  of  Catullus  were  highly  esteemed  by  the 
ancients,  several  of  whom  speak  of  the  author  and  his 
works  in  terms  of  respect  and  admiration.  Indeed,  if 
we  select  from  among  the  number  of  his  productions, 
such  as  are  free  from  indelicate  allusions  and  obscene 
language,  we  shall  find  much  that  deserves  to  be  ad- 
mired. He  has  a  sweetness  and  classical  propriety  of 
expression,  a  tenderness  and  playful  simplicity,  wnich 
must  render  his  verses  interesting  to  every  reader  of 
taste  and  feeling. 

The  principal  editions  of  the  poems  of  Catullus,  ac- 
cording to  Bayle,  are  those  of  Scaliger  and  of  Passerat. 
The  oldest  edition  is  probably  that  of  Venice,  1488,  with 
the  comments  of  Anthony  Parthenius.  There  are  also 
the  edition  of  Groevius,  Utrecht,  1680,  in  8vo.  with  the 
entire  notes  of  a  great  number  of  commentators  ;  that 
of  Isaac  Vossius,  Lond.  1684,  in  4to,  with  a  very  learned 
commentary;  the  rnrioriim  edition  of  Frarikfort,  1621, 
by  John  Gebhard,  with  the  very  ample  index  of  Tus- 
canilla;  the  edition  of  Vulpius,  1710,  4to.  ;  of  Mattaire, 
1715,  12nio.  and  in  the  Corfius  Poetarum  ;  of  Silvius,  in 
usum  Dcljihini,  Paris,  1685,  2  vols.  4to. ;  the  Cambridge 
edition,  1702,  4to.;  and  Baskerville's,  Birmingham,  1772, 
4to.  An  English  translation  in  verse,  with  the  Latin 
text  and  notes,  was  published  in  1795. — Fabric.  Bib.  Lai. 
tit.  i.  c.  5.  p.  60,  Sec. ;  Baylc's  Hist,  and  Cric.  Bid.  ;  and 
Adain's  Classic.  Biog.     (:) 

CATURUS,  a  genus  of  plants  of  the  class  Dioecia, 
and  order  Triandria.     See  Botany,  p.  328. 

CAVAN,  an  inland  county  in  the  province  of  Ulster, 
Ireland,  situated  midway  between  the  Atlantic  Ocean 
and  tlie  Irish  Sea,  from  the  shores  of  which  its  eastern 
and  western  extremities  arc  each  distant  about  14  miles. 
It  is  bounded  l)y  the  county  of  Fermanagh  on  the  north  ; 
by  Monaghan  on  the  north-east  and  east ;  by  Meath, 
West  Meath,  and  Longford  on  the  south  ;  and  by  Lcitrim 
on  tlic  west.  Its  greatest  length,  from  east  to  west,  is 
about  5 1  English  miles  ;  and  its  greatest  breadth,  from 
north  to  south,  28  miles.  Its  area  contains  758  s(|uare 
miles.  The  whole  county  is  covered  with  hills,  of  which 
none  rise  to  any  remarkable  height,  though  Sliebh-Rus- 
sel,  and  the  mountains  of  Ballynageeragh,  strongly  mark 
its  northern  and  western  boundaries  ;  and  Bruce  Hill  is 
a  striking  object  in  its  southern  extremity.  The  waters 
which  issue  from  the  lakes  in  West  Meath  flow  through 
this  county ;  and,  expanding  in  some  places  into  small 
lakes,  retaining  in  otiicrs  the  appearance  of  rivers,  form 
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rniiuy  picturcstpic  and  bcniiiifiil  scenes.  Cavan  can 
scarcely  be  regarded,  liowovxr,  as  a  desirable  place  of 
residence.  Us  diinale,  Ibouj^li  salubiioiis,  is  boisterous, 
eoKI,  and  unconifoitable  ;  <^xce|)l  on  a  few  (^entleuien's 
seats,  il  is  slu  Itcred  by  no  fori-sls  or  plantations;  and 
lliou^b  its  interior  is  adoined  by  lakes  of  jjreal  e>;tent 
and  biraiity,  in  many  places,  particularly  lo  tlie  north  and 
west,  it  is  bleak,  dreary,  and  exposed.  The  soil  is  in 
general  poor,  and  though  almost  the  whole  of  it  is  under 
tillaj^e,  yet  the  wretched  system  of  aj^riculture  which 
prevails  here  contribuli  s  but  little  to  its  improvement. 
It  is  ehielly  occupied  liy  niaiiufacturci-s,  who  rent  small 
farms,  seldom  exceedinj.';  20  acres;  and  whose  piincipai 
object  is  to  raise  a  sutticient  quantity  of  oats  and  pota- 
toes for  the  support  of  their  families,  with  small  crops 
of  flax,  to  i^ive  employment  to  their  women.  The  average 
value  of  land  is  from  26s.  to  3(Js.  the  acre. 

The  manufactures  of  Cavan  make  it  a  populous  and 
(lourishin)^  cotiniy,  and  will  in  time  contribute  materially 
lo  the  improvement  of  its  aj^riculture.  The  fabric  for 
which  it  is  most  celebrated  is  a  thin  linen,  for  the  most 
part  7-8lhs  wide.  The  average  sale  of  linen,  mamdac- 
tured  in  this  county,  is  estimated  at  about  l()0,uoo/.  per 
annum.  Of  late,  however,  the  superior  demand  for 
cotton  jjoods  has  induced  the  manufacturers  of  Cavan 
lo  direct  much  of  their  attention  to  the  weavinjj;  of 
muslins. 

Tills  county  is  stated  by  iNIr  Wakefield  to  contain  at 
least  6000  freeholders,  one  half  of  whom  neglect  to  enrol 
their  names.  It  sends  two  members  to  parliament  ;  and 
as  700  of  the  enrolled  freeholders  arc  under  the  Earl 
of  I'arnhaiu,  and  300  under  his  cousin  Colonel  Uarry, 
the  Earl  commands  the  return  of  one  of  the  inembers : 
the  other  is  independent,  but  tlie  Protestant  interest 
prevails  in  his  election.  By  the  latest  return  of  the 
population  of  tliis  county,  it  appeared  that  there  were 
20,808  persons  capable  of  serving  in  the  militia.  A 
census,  taken  in  1797,  states  the  number  of  houses  at 
18,056,  from  which,  allowing  five  to  each  house,  we  may 


estimate  the  population  at  90,280  souls.  Tlic  proportion 
of  Catholics  to  I'rotestanlH  is  uk  five  to  one  ;  but  as  there 
is  only  one  Catholic  (;entlcmaii  who  possesses  any  exU-nl 
of  landed  property,  and  as  the  Catholic  tenantiy  are  com- 
pletely under  the  controul  of  their  Protestant  landlords, 
they  have  here  no  political  interest,  and  the  Pixtleslani 
(gentry  are  decidedly  hostile  lo  their  claims. 

In  Cavan,  as  in  most  of  ihc  counties  of  Ireland,  educa- 
tion is  deplorably  nej;lected.  By  a  charier  of  Charles 
I.,  570  acres  wei-c  assigned  as  a  fund  for  a  school  in 
Cavan;  but  by  a  survey,  published  in  1805,  il  appears 
that  this  school  had  then  not  a  single  boarder,  nor  is 
there  any  number  of  day-scholars  mentioned.  The  Cavan 
militia  has  a  regimental  school,  the  regulations  of  which 
appear  well  calculated  lo  promote  their  object.  What 
private  opportunities  the  county  may  all'ord  for  the 
education  of  its  youth,  wc  have  not  been  able  to  as- 
certain. 

This  county  contains  ."O  parishes,  of  which  26,  with 
24  churches,  are  in  the  diocese  of  Kilmore,  three  in  the 
diocese  of  Ardagh,  and  one  in  that  of  Meath.  It  was 
formerly  called  East  BrefTncy,  and  sometimes  O'Reily's 
county,  from  the  Irisli  family  wliich  jjosscssed  it.  Il 
was  forfeited  at  the  beginning  of  the  riegn  of  James  I. ; 
and  a  great  proportion  of  it  is  still  in  possession  of  the 
descendants  of  those  settlers  to  whom  he  allotted  it.  Sec 
Wakefield's  Account  r.f  Ireland,  ■'ilatutical  and  Political, 
1812  ;  Sir  Charles  Coote's  StaiiHtiral  Account  of  Cavan  ; 
and  Beaufort's  Memoir  of  a  Mafi  of  Ireland,     (ft) 

C.W'AN,  the  assiice  town  of  the  above  county,  is  a 
post  and  maiket  town,  but  is  in  no  otlier  respect  of  any 
importance.  Previous  to  the  act  of  Union,  it  sent  two 
members  to  parliament,  but  now  has  not  tlie  privilege  of 
returning  one.     N.  Lat.  54°,  W.Long.  7°  16'.     (>; 

CAUC  ALIS,  a  genus  of  plants  oftlje  class  Pentandria, 
and  order  Monogynia.     See  Botany,  p.  159. 

CAVANILLA,  a  genus  of  plants  of  the  class  Oicecia, 
and  order  Tetraiidria.     Sec  Botany,  p.  329. 


CAUCASUS, 


Caucasus,  one  of  the  41  governments  into  which  the 
Russian  empire  is  divided.  This  government  is  sub- 
divided into  two  provinces  ;  .Vstracan,  and  another  known 
by  tlie  same  name  as  that  of  the  government.  Within 
the  latter  of  these  provinces  is  comprised  the  Cuban, 
and  all  the  districts  to  the  east  and  south,  now  in  the 
possession  of  Russia,  between  the  rivers  Don  and  the 
Cuban,  and  between  the  Black  Sea  and  the  Caspian, 
extending  as  far  as  the  confines  of  Georgia,  and  which 
is  constantly  receiviniy  new  accessions,  in  consequence 
of  the  reduction  and  submission  of  the  wandering  hordes. 
The  same  name  of  Caucasus  is  the  common  appellation 
by  wliich  the  whole  of  the  great  ridge  of  mountains  is 
distinguislied  tnat  stretclics  between  the  Caspian  and  the 
Black  Seas  ;  and  it  is  also  the  name  of  the  very  high 
mountain  which  constitutes  the  principal  summit  in  this 
great  and  extensive  ridge. 

The  Caucasian  mountains  are  the  most  distinguish- 
ing feature  in  the  region  in  which  they  are  situated. 
They  stretch  from  the  mouth  of  the  river  Cuban  in  the 
north-west,  to  the  outlet  of  the  river  Kur,  into  the  Cas- 
pian Sea,  in  the  south-east.  There  seems  reason  to 
believe,  that  a  connected  chain  extends  also  from  this 


ridge  of  mountains  in  a  south-western  direction,  to  the 
vicinity  of  the  bay  of  Scandcroon,  as  at  the  other  ex- 
tremity of  it  other  chains  branch  out  into  Persia,  which 
they  pervade  from  north-west  to  south-east.  These  lat- 
ter ridges  terminate  in  the  deserts  of  the  south-casteni 
part  of  that  country,  or  at  least  are  so  imperfectly  con- 
nected with  the  mountains  of  Hindoo-Koh,  that  it  would 
be  difficult  to  trace  their  junction.  Much  less  can  they 
be  considered  as  an  extension  of  Mount  Taurus,  whicli 
terminates  at  tlie  Euphrates,  and  the  deserts  of  Algezira. 
In  this  matter,  tlierefore,  the  ancients  judged  errone- 
ously, who  regarded  the  principal  chain  of  these  moun- 
tains as  a  continuation  only  of  mount  Taurus,  at  the  same 
time  giving  the  name  of  AntitLiurus  to  tiie  connected 
branch  already  mentioned,  extending  from  them  towards 
the  south-west.  The  chief  notices  as  to  otlier  particulars 
rel.itive  to  the  Caucasian  mountains,  which  occur  in  the 
works  of  the  ancient  writers,  are  as  follow  :  By  Strabo, 
they  arc  represented  as  extending  from  the  Euxinc  to 
the  Caspian  Sea,  and  including,  as  within  a  wall,  the 
isthmus  that  separated  these  seas.  Towards  the  south 
they  had  Albania  and  Iberia ;  on  the  north  the  level 
country  of  the  Sarmatac  ;  and  they  abounded  with  varicu* 
3  U  2 
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kinds  of  trees,  some  ot  which  were  used  in  the  construc- 
tion of  ships.  According  to  Herodotus,  the  commence- 
ment of  this  range  of  mountains  was  from  tlic  territory 
of  Colchis,  whence  it  proceeded  onward  till  it  became  a 
boundary  to  the  northern  part  of  the  Caspian  Sea.  This 
writer  mentions  also  two  passages  in  tliese  mountains, 
of  which,  he  says,  tliat  the  Scytliians  and  the  Cimmerians 
availed  themselves  in  their  incursions  into  Upper  and 
Minor  Asia.  Procopius  takes  notice  of  the  same  defiles, 
which  he  represents  as  situated  in  the  eastern  limit  of 
the  mountains,  and  to  have  been  called  by  the  names, 
the  one  of  the  Caspian  way,  the  other  of  the  Caucasian 
way.  He  adverts  also  to  the  vise  to  which  these  defiles 
had  been  made  subservient,  in  furnishing  a  road  for  the 
Huns  at  the  times  when  they  invaded  the  territories  of 
the  Persians  and  the  Romans.  The  same  defiles  are 
meritloned,  and  in  a  somewhat  similar  way,  by  Pliny, 
Tacitus,  and  Lucan.  The  first  of  these  writers  takes 
notice  of  a  project  which  it  seems  Seleucus  Nicator 
had  formed,  of  joining  the  Euxine  and  Caspian  seas  by 
a  wall.  This  project,  it  is  said,  was  executed  under 
Antiochus  Soter,  or  Antiochus  Tneus,  but  the  wall 
sunk  into  ruin  after  the  fall  of  the  Seleucidse.  It  is 
upon  the  mountain  of  Caucasus  that  the  ancient  my- 
thologists  report  that  Prometlieus  was  bound,  as  a  pun- 
ishment for  his  crime  of  having  stolen  fire  from  heaven  ; 
in  which  state  of  durance,  they  a.dd,  he  remained  till 
released  by  Hercules.  Strabo,  and  some  other  his- 
torians, relate,  that  the  rivers  of  this  mountain  brought 
down  gold-sand,  wliich  it  was  usual  to  collect  in  slieep- 
skins.  And  it  is  stated  by  different  writers,  that  even 
at  those  early  periods,  the  inhabitants  of  tlicse  moun- 
tainous regions  were  very  numerous,  consisting,  accord- 
ing to  some,  of  70,  according  to  others  of  300,  different 
nations,  who  spoke  various  languages,  and  subsisted 
upon  the  flesh  of  wild  beasts,  fruit,  and  milk,  having,  on 
account  of  tlicir  uncultivated  and  savage  manners,  no 
intercourse  with  one  another. 

Of  the  whole  range  of  the  Caucasian  mountains,  ex- 
tending in  the  mianner  that  has  been  already  delineated, 
from  west  to  cast,  or  rather  in  a  direction  between  north- 
west and  south-east  from  the  Euxine  to  the  Caspian,  the 
length  is  stated  to  be  about  350  or  400  English  miles. 
As  they  approach  the  seas  on  each  side,  these  hills  de- 
cline very  much  in  height.  Throughout  the  range,  where 
the  elevation  is  greatest,  there  is  a  tract  of  aliout  five 
miles  in  breadth,  which  is  covered  with  eternal  ice.  'l"he 
breadth  of  th.c  whole  chain  on  the  northern  declivity,  ex- 
tends at  most  to  50  miles,  and  runs  along  on  the  prodi- 
gious northern  plain  which,  taken  in  the  quadrature, 
measures  1000  English  iviiles,  being  bounded  on  the 
east  by  the  Siberian,  and  on  the  west  by  the  Valakhian 
mountuiiis.  To  the  nortliward  and  soutliward  of  this 
tract  of  mountainous  ground,  the  country,  in  all  direc- 
tions, is  generally  flat  and  level.  The  Marshal  Von  Bie- 
bcrstein,  who  remained  in  these  regions  a  considerable 
time,  and  was  at  the  greatest  pains  to  asc(^rtain  precisely 
every  circumstance  of  consequence  concerning  tlicm, 
states  the  extent  of  the  Caucr4sus  in  lengtli,  from  its 
western  extremity  at  Ghaekae  to  Targlui,  to  be  95  Ger- 
man miles  i  its  breadth,  on  the  side  adjoining  the  Caspian 
Sea,  to  be  53  ;  in  the  middle,  where  the  river  Terek  to 
the  nortii,  and  Arakui  to  the  south,  form  a  division  be- 
tween its  eastern  and  western  parts,  96  ;  and  on  the 
western  side,  along  the  Porta  Cumana,  a  celebrated  pass^ 
150  miles.  The  icy  ridges  of  this  mountainous  tract, 
and  indeed  its  ridges  in  general  at  their  highest  poiiits, 


consist    usually  of   granite.     Immediately  adjoining  to 
these,   both   on   the   northern   and   southern    sides,    are 
mountains  of  slate.     Farther  on  are  hills  of  limestone  or 
chalk,   which  terminate  in  sandhills.     The  main  moun- 
tain,  or  rather  the   high    ridge  of  the   main  mountain, 
from   which  the  whole  declines  and  sinks  towards  the 
two  seas,  seemed  to  Guldenstadt  to   be  not  more   than 
from  five  to  seven  versts  in  breadth.    This  he  describes 
as   a   granitic   stratum,    consisting  mostly  of  a   line  of 
mounts,  of  a  truly  Alpine   height,  which,   by  reason  of 
their  local  elevation,  particularly  in  some  open  fissures, 
contain  everlasting  snow  and  ice,   generally  exhibit  bald 
rock,  without  any  covering  of  earth  or  plants  and   trees, 
and  in  some   parts  pierce  into  the  clouds.     The  exten- 
sion of  this  principal  ridge  towards  the  two  sides,   mea- 
sured from  north  to  south,  or  right  across,  he  reckons, 
on  an  average,   to  be  70  versts ;   and  the  north  side,   he 
observes,  is  visibly  steeper  or  higher  than  the  southern, 
as  it  declines  in  a  far  narrower  or   smaller   breadth,  or 
rather  only  sinks  down  towards  one  part.  The  limestone 
mountains   mentioned,    run  in  a  fiat  clayey  field,  of  20 
miles  in  breadth,   gradually  declining   till   th.ey  end  in  a 
promontory  10  iniles  broad,  which  consists  almost  whol- 
ly of  sandstone,  and  that  again  runs  out  afresh  in  a  clayey 
plain  about  eight  miles  broad,  in  which  there  occur  nu- 
merous sandstone  hills.    In  this  plain  there  abound  com- 
mon salt  and  natron,  and  in  the  promontory,  and  its  cor.- 
tinuations,    there    are    found    sulphur,    sulphur-pyrites, 
warm   sulpb.ureous    springs,   iron-stone,    vitriol,    petro- 
leum, rock-salt  sources,  nitrous  salts,  bitter  salts,  mag- 
nesia, vitriolata,  alum,  selenite,  kc. ;  also  some  petrifac- 
tions, cliiefly  in  flint.     Specimens  of  lead  and  copper  are 
rarely  seen  in  the   promontory,   but  often  in  tiie   higher 
mountahis.     The    slate  of  this   district  contains   alum. 
There  appears  in  it  also  ceruse  of  lead,  in  which  there 
occurs   silver  and   copper  pyrites,  in  courses  of  quartz 
and  spar.     Courses  of  bleyglantz  are  seen  in  particular 
situations,   likewise  other  lead  ores,  and  various  ores  of 
other  kinds.     In  the  uppsr  regions,   it  is  remarked  that 
the  river  Hippus,  in  Iberia,  yields  gold,  that  the  moun- 
tains in  these  parts  are  very  rich  in  minerals,  and  that 
the  gold  mines  at  Cumana  were  wrought  by  tlie  Romans. 
The  mountains  on  the   Kura,  cspcciaiiy  in  the  district  of 
Azghur,   likewise   contain    very  rich   ores,   and    in  the 
plains  adjacent  to  that  river,  there  are  found  fine  marble, 
coal,   and  warm  springs.     In   the   mountains   bordering 
on  the  Terek,  as  far  as  tlie  village  Stcphantzminda,  t'lere 
occur  lead,   silvci',   and  iron  ore.     In  the  Georgian  pro- 
vince Somghelia,  rich  silver  and  iron  orc^  marble,  and 
jasper,   arc  met  with  ;   in  tiie  circle  of  Quoctsh,  copper 
ore  ;  in  the  principality  of  Tamblut,  rich  lead,  silver,  and 
gold   mines;    in   the    priiicijwlity  of  Lori,   considerable 
copper  mines  and  good   mill-stones  ;    in  the  principality 
of  Unsular,  I'ich  copper-mines  ;   in  the  parts  about  Ak- 
dale,  gold,  silver,  and  copper;  and  in  the  province  of . Al- 
bania,  marble  and  alabaster,   iron,  warm   baths,  petro- 
leum, and  rock-salt.  Tiuis  it  appears  tliat,  in  the  highest 
points,  the  Caucasian  chain  of  mountains  is  covered  with 
snow  and  ice  ;  and  thai  this  chain  having  its  iiighest,  mid- 
dle,  and  fore-mountains  or  promontories,   the  sides  of  it 
generally  are   very  rich   in  minerals;   and,   probably,  in 
those  parts  which   arc   now  added  to  the   Russian   em- 
pire,  contain  a  treasure  of  the   precious  metals.     The 
elevation  of  this  ridge  is,  on  tlie  whole,  very  considerable, 
and   many  of  the   rocky  parts  are  extremely  steep  and 
prominent. 
Professor  Pallas,  in  his  obscrvationa  during  a  journey 
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nloiij?  these  mountains,  takes  notice  sonocwliat  partim- 
larly  of  three  of  them  that  occur,  two  in  the  inmu'diiili; 
vicinity  ol'  c:uholh(^r,  and  tl>f  third  at  a  greater  distance, 
and  which,  lisiiij;  one  ahove  another  in  hcij^ht  and  im- 
portance, may  he  consicU'rcd  to  cxhihit  specimens  ol  the 
principal  altitudes  that  occur  in  this  tract,  as  tiic  account 
of  them  may  he  of  use  towards  t^ivint^  a  more  accurate 
idea  ol"  the  < onlormation  and  aspect  of  the  range  of  comi- 
try.  The  lowest  of  those  heights  to  which  he  has  had 
occasion  to  advert,  is  the  Melshuka,  situated,  he  re- 
marks, on  the  common  and  extensive  hasis  of  the  IJcsh- 
tau  and  its  adjacent  hills.  This  mountain  borders  on  the 
l'o<lkuma,  ahout  5  versts  noith-wesl  hclow  Conslantino- 
{j;orsk.  It  is  a  calcareous  mass  of  considerable  extent, 
and  in  a  conical  form.  It  is  richly  covered  with  wood, 
and  apparently  more  tiian  one-third  part  the  hcij^ht  of 
the  lolly  Ueshtau.  It  consists  of  a  i^rcyisli,  tirm,  calca- 
reous mineral,  witliout  pelrif.ictions,  not  unlike  the  horn- 
stone,  and  which  is  disposed  in  toleral)ly  thick  horizon 
tal  beds.  It  has  an  appendage  on  the  anterior  side,  con- 
sistini;  of  a  species  of  tophus,  and  in  the  centre  of  its 
summit  tlicrc  is  a  deep  cleft  like  a  valley,  overgrown 
witl)  wood.  From  ttie  foot  of  the  mounluin  a  stee|)  and 
narrow  ridge,  consisting  of  an  uncommonly  beautiful 
white  tophus,  extends  along  the  low  country  of  the  Pod- 
kuma  to  the  west,  and  in  a  curved  direction  towards  the 
north-west,  not  unlike  a  promontory.  Tliis  ridge  di- 
vides itself  at  the  western  cxti-emity  into  two  branches, 
one  of  which  extends  directly  to  the  west,  runs  nearer 
to  the  river,  is  upwards  of  200  paces  longer  than  the 
other,  and  appears  to  be  a  more  ancient  jfloduction  of 
the  sulphureous  waters.  The  direction  of  the  shorter 
branch  is,  so  tar  as  it  extends,  more  north-westerly. 
They  arc  both  plentifully  covered  over,  and  ornament- 
ed with  various  kinds  of  rock  and  other  plants.  On 
the  southern  side  of  the  whole  ridge,  there  were  ob- 
f^crved  here  and  there  some  as  it  were  rounded  projec- 
tions of  tophus,  disposed  in  successive  laminated  strata, 
which  ap\)cared  to  owe  their  origin  to  small  springs, 
or  clianncls  of  lime-water  impregnated  with  sulphur, 
and  some  of  which  still  continued  to  run,  while  otiiers 
were  t'.'.cn  in  a  dry  stale.  These  strata,  as  well  as  the 
whole  moinitain,  decline  abruptly  towards  the  low  country. 
The  IJeslitau,  the  next  mountain,  and  next  in  eleva- 
tion to  the  one  now  described,  is  remarked  by  the  same 
writer,  to  be  frequently  enveloped  in  clouds  to  its  very 
base,  while  the  summit  even  appears  to  project  over 
them.  This  mountain  is  situated  on  a  level  and  very 
extensive  cmiricncc,  rising  much  above  the  current  of 
tl'.e  rivers  Kunia  and  Podktmia,  together  with  several 
adjacent  mouniaiTis,  among  which  the  Metshuka,  j\ist 
noticed,  is  one  of  the  nearest  and  most  considerable. 
That  eminence  presents  no  species  of  rock,  except  the 
VI  ry  ancient  limestone  which  forms  tl.e  wliole  of  this 
mountainous  tract,  and  has  scarcely  any  petrifactions.  It 
occupies  the  whole  space  between  the  two  rivers,  and 
produces  riO  trees  but  those  growing  on  the  four  conti- 
guous moimtairis.  In  the  back  ground  these  are  con- 
nected by  what  is  called  the  Asses'  Ridge,  and  form  be- 
tween them  a  large  glen  or  valley;  from  the  midst  of 
wliich,  and  the  loftiest  of  the  whole  species,  rises  a  fifth 
mountain,  reaching  the  clouds  with  its  summit.  This 
is  of  a  conical  or  rather  angular  form,  and  so  narrow  on 
its  top,  that  scarcely  ten  persons  have  room  to  stand  by 
each  other.  From  that  point,  several  narrow  ridges  ex- 
tend towards  the  four  adjacent  mountahis  ;  to  which  cir- 
cumstance the  name  is  apparently  owing,  by  which  this 


mighty  mass  is  dcBigijated  of  Beslitau,  or  the  five  moun- 
tains. Towards  the  top  of  the  mountain  the  wood,  v, .  ich 
abounds  on  all  or  most  of  the  at'j  .cent  hills,  bcgii  s  to 
decrease,  and  to  degenerate  into  dwaif  trees.  Mii. fling 
with,  or  rising  above,  these,  in  n  spei  t  of  tl:cir  position, 
there  ocoir  n\microus  shrubs,  cliicflv  of  the  beautiful 
kind  ;  the  azalea  /loiillca,  wliicli  last  v.  fir.^lly  i-uccced- 
cd  by  the  bairen  sunmiit  of  the  euii  <  ir  c.  From  the 
top  of  the  Mttshul-.a,  it  is  perceived  thu  i  i  )iioir  •-.i'.ous 
tract  which  connects  th.e  Ueshtau  wilii  tl  i    i;,  il  ad- 

jacent heights,  appears  to  rim  cliiefly  in  a  (l:iei.tion  with 
the  stream  of  the  river  Kuma  already  nienlioMcd.  the 
eminences  rising  progicssively  as  they  extend  towards 
the  south-west,  till  they  unite  with  tlic  Elburus,  situated 
near  to  the  sources  of  the  river  Cuban. 

'l"he  Elburus  is  the  most  distinguished  of  the  emi- 
nences that  seems  to  have  attracted  the  atttTitiji;  of  Pro- 
fessor Pallas  in  this  quarter.  The  account  which  he 
gives  of  it  and  of  the  adjoining  elevated  ridges  is  as  fol- 
lows. "From  Madshary,"  says  he,  "  wc  first  descried 
the  snowy  mountains  of  the  Caucasus.  During  the  whole 
of  this  day's  journey,  they  appeared  particularly  distinct 
to  us  on  account  of  the  serenity  of  the  air,  and  exhibited 
in  their  train  a  niost  magnificent  spectacle.  Besides  the 
lofty  and  colossal  Elburus,  which  towered  above  afl  the 
others,  and  as  it  were  guarded  the  whole  chain  on  its 
western  extremity,  there  were  fiiur  principal  groups 
crowned  with  snow,  which  were  particularly  conspicuous 
by  their  irregular  sunniiits.  The  black  mountains,  or 
as  tliey  are  usually  called  here  Tshernye  Gory,  appear- 
ed at  this  distance  like  a  regular  wall  which  connected 
the  snowy  mountains  that  rose  above  it,  while  it  formed 
their  basis.  The  height  of  these  black  mountains  is  ap- 
parently equal  to  that  of  the  Beshtau,  though  the  latter 
is  150  versts  distant  from  the  former;  and  that  pait  of 
the  Elburus  which  is  covered  with  snow  appears  to  be 
above  double  the  height  of  the  Beshtau,  which,  however, 
is  much  nearer  the  place  whence  we  viewed  those  vast 
piles.  The  other  groups  of  these  snowy  mountains  ap- 
pear to  the  eye  one-third  lower  than  the  Elburus :  tlie 
most  cons])icuous  are  the  broken  mounts  near  the  rise 
of  the  Aredon.  and  t'le  sunmiits  cf  Kasibek  beyond  the 
source  of  the  'I'erek."  In  a  note  it  is  remarked,  that  the 
Elbuius  is  not  inferior,  perhaps,  to  Mont  Blanc.  The 
difft  rent  surrounding  t.ibes,  it  seems,  distingiiish  it  by 
diflerent  names.  I'rom  what  particular  nation  it  has 
received  the  name  of  Elburus  has  not  been  ascertained. 
But  in  those  parts  it  appears  to  have  been  )rilchcd  upon 
as  a  fit  object  wi'h  whicli  to  connect  some  of  the  no- 
tions of  the  pi-evailii'.g  superstition.  It  is  considered  as 
the  residence  of  the  '.ingofthe  hobgoblins,  distinguish- 
ed by  the  app-llatio.,  Dshim  Padishah  :  .-".nd-in  tlic  vicis- 
situdes of  an  union .-.i.-ite  war,  it  serves  a^  an  asyUi:n  to 
the  discomfited  nt'toiis.  The  most  considerable  cf  the 
mountains,  it  is  oi/served,  which  form  a  chain  with  the 
EH)urus,  are  Kets.iergan,  Birmamut,  and  Auai-setsh, 
which  lie  near  the  sources  of  the  Kuma  and  Podkuma : 
between  these  and  tiic  l".'.ksan  there  arc,  towards  the 
cast.  Mount  Urdi,  and  t;.e  mountains  of  Kandshall,  as 
well  as  several  otlurs.  Towanis  the  north  and  cast  of 
the  Beshtau,  an  cxtt-nsivt  plain  presents  itself  to  the 
eye,  over  which  there  is,  in  clear  weather,  a  prospect 
even  as  far  as  Rislar  and  the  Caspian  Sea. 

It  has  already  been  remarked.  t'i;it  the  Caucasian 
mountains  contain  abur.iJant  stores  of  various  v.'.luabie 
minerals.  There  is  ditrnscd  in  the  same  o^uarter  a  co- 
pious supply  of  other  kands  of  natural  wealth,  equally 
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deserving  of  aUcntion.  Many  of  the  vales  in  this  district 
ai-e  extremely  fertile  ;  and  an  abundance  is  every  wLi  re 
within  reach  of  some  of  the  substances,  irom  whicli  the 
most  effectual  aid  may  be  obtained  towards  exciting  the 
principles  of  fertility  inherent  naturally  in  a  soil,  or  add- 
ing to  those  which  thus  even  in  their  original  state  they 
possess.  There  are  found  here,  hi  different  quarters,  ara- 
ble land  of  an  excellent  quality,  meadows,  pastures,  and 
extensive  and  valuable  tracts  of  woodland ;  which  last 
produce  the  finest  forest-trees  of  various  kinds,  furnish 
an  inexhaustible  supply  of  fire-wood,  and  by  affording 
places  of  refuge  for  a  profusion  of  useful  game,  make 
amends  for  the  inconvenience  with  which,  indeed,  also 
they  are  in  some  degree  attended,  of  offering  haunts  to 
animals  of  prey. 

In  the  same  tract  of  territory,  several  important  ri- 
vers run  in  different  directions  ;  such  as,  on  the  Russian 
side  of  the  mountains,  the  Terek,  the  Cuban,  and  Kum- 
ma  ;  on  their  southern  quarter,  by  which  they  are  con- 
nected with  the  Persian  dominions,  as  well  as  more  im- 
TTiediately  with  several  other  less  considerable  slates,  the 
Rian,the  Kur,  and  the  Aras.  The  wliole  region,  too,  is 
intersected  in  all  its  parts  with  a  vast  profusion  of  minor 
streams,  tributary  to  these  or  other  considerable  rivers. 

Aftiongst  the  other  divisions  of  their  natural  produc- 
tions deserving  of  consideration,  may  be  reckoned  the 
mineral  waters  that  have  been  discovered  in  some  of  the 
Caucasian  mountains.  These  occur  chiefly  upon  or  in 
the  neighbourhood  of  the  Metshuka,  already  mentioned, 
and  the  immediately  connected  hills.  The  first  of  them 
that  may  be  noticed,  is  a  cold  spring,  situated  in  the  vici- 
nity alluded  to,  and  at  the  distance  of  35  versts  from  the 
fortress  of  Constantinohor,  towards  the  N.  W.  It  has  its 
origin  in  a  kind  of  pit,  between  two  rivers  of  fresh  water, 
issuing  from  several  crevices  in  the  rocks.  Thence  the 
limpid  mineral  water  rushes  forth  with  a  violent  motion, 
continually  ejecting  large  bubbles,  together  with  a  fer- 
rtiginous  brown  and  sleek  sand,  thus  perfectly  resembling 
coffee  in  a  state  of  ebullition.  The  violence  with  which 
this  sand  is  forced  to  the  surface  is  more  or  less  consider- 
able at  different  times,  and  frequently  on  immersing  a 
glass  a  little  way  downwards,  it  may  be  taken  out  more 
than  half  full  of  it,  but  as  it  is  immediately  precipitated, 
the  effervescent  water  then  appears  as  clear  as  crystal  ; 
and  even  in  the  spring  itself,  the  sand  by  its  own  weight 
falls  to  the  bottom,  so  as  not  to  be  carried  into  the  chan- 
nel of  the  bason.  The  great  mass  of  water  that  is  sent 
forth  from  the  extensive  cavity,  through  which  inmiedi- 
ately  the  fluid  is  brought  into  contact  with  the  external 
air,  having  foamed  about  for  some  time,  and  thrown  up  its 
sprays  in  various  directions,  is  finally  discharged,  by  the 
hollow  channel  mentioned,  into  one  of  the  rivers  by  which 
it  is  surrounded  in  the  form  of  a  semicircle.  Its  junc- 
tion with  this,  and  throtigh  it  with  the  other  body  of  wa- 
ter, though  each  of  these  be  more  consideraljle  than  it- 
self, is  yet  attended  with  the  remarkable  effect,  that  the 
barbel  and  trout,  which  are  very  numerous  in  the  upper 
parts  of  those  streams,  cannot  exist  in  the  places  where 
they  receive  this  mixture  :  an  effect  to  he  attributed,  no 
doubt,  to  the  remains  of  carbonic  acid  in  this  mineral  wa- 
ter, and  of  whicli,  in  the  ujiper  parts  of  the  sprini;-  where 
its  force  is  more  entire,  the  influence  is  such,  that  fish  la- 
ken  and  plutiged  into  it  immediately  float  motionless  on 
the  surface,  and  recover  but  slowly  when  replaced  in  the 
water  of  the  rivulets. 

The  stream  proceeding  from  the  mineral  source  is  dis- 
linguished,  in  the  language  of  some  of  the  adjacent  tribes, 


by  t!ie  name  of  Xartzan,  or  Nar  Tzana,  which  name,  af- 
ter its  junction  with  the  contiguous  rivulets,  it  communi- 
cates also  to  ihem,  so  that  for  some  length  in  its  course, 
the  same  continues  to  be  the  appellation  of  the  whole 
body  of  these  united  waters.  The  spot  whence  prima- 
rily the  Narizan  derives  its  origin  is  contained  in  a  valley 
situated  at  the  foot  of  lofty  mountains  of  limestone,  by  two 
high  ridges  of  which  description  the  valley  is  nearly  en- 
closed, while  it  is  fronted  by  a  third  of  greater  elevation 
than  either  of  the  others.  The  source  of  the  spring  may 
perhaps  be  found  to  be  in  a  horizontal  line  of  sandstone 
below  the  calcareous  strata  of  these  surrounding  moun- 
tains, and  from  which  bed  it  is  that  it  appears  to  convey 
with  it  the  brown  sand.  The  traces  of  the  actual  exist- 
ence in  this  quarter  of  such  sandstone  may  be  perceived 
in  various  places  in  the  vicinity,  as  well  as  the  fact  legi- 
timately inferred,  from  different  considerations  that  will 
suggest  themselves  to  the  attention  of  the  careful  obser- 
ver. 

In  addition  to  the  principal  source,  the  mineral  water 
in  question  is  transmitted  also  through  several  inferior 
veins  of  different  sizes,  some  of  wliich  occur  here  and 
there  in  the  shallow  parts  of  the  bason  itself.  On  plung- 
ing the  hand  into  this  water,  no  remarkable  sensation  of 
cold  is  felt  ;  on  the  contrary,  it  seems  in  some  veins  to  be 
hike  warm,  particularly  during  the  cold  air  of  the  morn- 
ing. It  appears  cold,  iiowever,  when  drunk,  especially 
when  the  heat  of  the  sun  promotes  its  evaporation,  and 
tlius  imparts  to  it  a  degree  of  freshness.  If  it  he  drunk 
while  the  body  is  healed,  it  has  an  effect  on  the  stomach 
similar  to  icfe.  The  thermometer  of  Reaumur  indicates 
in  it  a  temperature  of  about  10  degrees,  when  the  atmos- 
phere is  at  1 6.  It  stimulates  the  tongue  with  an  agreea- 
ble acid  taste  resembling  that  of  Seltzer  water,  a  quantity 
of  the  carbonic  acid  equal  to  that  contahied  in  the  stron- 
gest of  which  waters  it  still  continues  to  hold,  notwith- 
standing its  disposition  to  part  with  a  great  proportion  of 
that  with  wh.ich  it  is  originally  impregnated,  and  is  in 
fact  supersaturated.  When  recently  and  properly  drawn, 
it  has  a  briskness  equal  to  that  of  the  best  Champagne 
wine  ;  and  if  put  up  with  due  care  for  keeping,  it  will  re- 
main for  any  length  of  time  fresh  and  clear,  notwithstand- 
ing the  magnesia  contained  in  it.  It  effervesces  with  all 
kinds  of  wine,  and  in  general  may  be  drunk  in  any  quan- 
tity at  pleasure  without  danger.  It  has  been  examined 
by  different  persons  capable  of  judging  of  its  merits,  and 
some  of  whom  were  sent  purposely  by  government  to 
ascertain  its  nature  ;  when  the  result,  it  is  said,  proved 
it  to  be  in  reality  possessed  of  medicinal  virtue.  It  is  re- 
ported evidently  to  refresh  and  invigorate  the  body,  inso- 
much as  to  have  produced  wonderful  effects  on  several 
sick  and  debilitated  persons.  It  is  stated  to  be  of  the 
greatest  efficacy  in  hacmorrhoidal  obstructions,  after  in- 
veterate fevers,  and  the  subsequent  chronic  complaints 
thence  originating,  as  also  in  cases  of  the  suppression  of 
the  menses,  and  similar  indispositions  wliich  are  fre- 
quently the  forerunners  of  disease.  There  seems,  moreo- 
ver, reason  to  believe,  that  if  brought  into  more  general 
use,  so  tliat  its  properties  might  become  better  known, 
it  would  be  found  serviceable  also  in  various  other  ma- 
ladies. 

For  its  remarkable  briskness,  the  water  of  this  mine- 
ral spring  seems  to  be  indebted  chiefly  to  the  carbonic 
acid,  saturated  with  lime  and  mapnesia,  as  well  as  to  the 
salts  which  it  holds  in  solution.  When  placed  on  a  very 
gentle  fire,  it  speedily  boils  with  great  agitation,  imme- 
diately begins  to  grow  turbid,  and  deposits  a  white  scdi- 
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liiciit.  From  16poancl;iol  v.alcr,  the  dr)  scdiiuciil  ob- 
tained Ijy  evaporation  wcij^licd  2  dnieliins  and  20  graiiih. 
This  sediment  loses,  in  the  process  ol'  (lryin(j,  aI)oul  7 
grains.  The  result  of  the  chemical  analysis  of  it  by  M. 
Lovitz  the  acadcniiciaii  );ave,  from  133  grains,  the  fol- 
lowing iiigrtdicMis  :  Of  Mniriati:  of  magnesia,  1  grain  ; 
Glauber's  salt  in  a  dry  state,  46  ;  vitriolaled  magnesia  in 
ditto,  2:>  ;  muriate  of  soda,  10;  carbonate  of  lime,  2(>  ; 
carbonate  of  magnesia,  10;  carbonate  of  iron,  J  ;  sulphate 
of  lime  13.  From  20  pounds  (aiwthecary's  weight)  of 
the  water,  subjected  to  a  similar  analysis,  the  following 
Nvere  the  ingredients  obtained  :  Of  carbonic  acid  580  cu- 
bic inches  ;  of  carbonate  of  lime,  87  grains  ;  of  carbonate 
of  nuignesia,  12|  grains  ;  of  carbonate  of  iron,  2^  ;  of  sul- 
phate orsoda,53|;  of  sulphate  oninie,41:J  ;  of  sulphate 
of  magnesia,  '27 j\  ;  of  nuiriate  of  soda,  27*^  ;  of  muriate 
of  magnesia,  2^  ;  of  resinons  extract,   \. 

In  the  vicinity  of  the  spring  of  Nartzan,  and  at  diflercnl 
elevations  in  the  niomitain  ^Ictsiuika,  before  described, 
there  occur  several  important  springs  of  hot  sulpliuieous 
water.  The  first  of  these  rises  from  the  round  extre- 
mity of  the  principal  but  shorter  ridge,  already  mention- 
ed as  constituting  one  part  of  a  sort  of  continuation  con- 
nected with  that  mountain.  Near  the  source  of  the 
veins,  by  the  contributions  from  which  this  spring  is 
formed,  a  bath  has  been  hewn  in  the  tophus  stone,  and 
contiguous  to  it  a  small  chamber  has  been  built  of  wood 
for  the  use  of  batheis.  At  a  quarter  height  in  tlie  moun- 
tain, in  an  open  cleft,  upwards  of  a  fathom  broad  and 
deep,  by  ten  ai  shines  in  length,  there  is  found  another 
natural  hot-bath,  of  a  temperature  rather  higher  than  that 
of  the  inferior  spring  :  this  extends  into  the  rock  of  sand- 
stone towards  the  east,  is  six  feet  wide,  nearly  ten  fa- 
thoms long,  and  lias  a  smooth  vault  not  unlike  a»i  artifi- 
cial grotto.  This  is  the  place  resortetlto  by  the  Tuico- 
nian  women  for  bathing,  wliile  tlieir  husbands  make  use 
of  the  lower  bath.  At  still  greater  heights  than  these, 
and  rising  ])rogrcssivcly  one  above  another,  there  occur- 
icd  three  other  spiings  of  a  similar  description  and 
character  with  those  just  mentioned.  With  regard  to 
the  water  of  them  all,  the  smell  of  tijc  sulphur,  percepti- 
ble at  a  considerable  distance,  the  snow-white  topnus 
stone,  of  a  crystalline  nature,  which  is  here  very  fre- 
quent, and  the  flowers  of  sulphur  precipitated  in  the 
channels  of  the  descending  water,  are  sufficient  indica- 
tions of  its  principal  constituents.  Even  after  it  has  nm 
probably  over  the  whole  length  of  the  tophus  ridge,  this 
water  is  yet  in  the  most  distant  springs  hotter  tiian  the, 
hand  can  bear,  and  causes  the  mercury  to  rise  in  the 
thermometer  of  Hea\imur  S7i  degrees,  or  162  degrees 
of  Fahrenheit.  The  abimdant  calcareous  sediment  which 
it  deposits,  is,  at  first,  and  continues  for  some  time  af- 
terwards, as  soft  as  pap,  in  which  state  it  is  used  by  the 
Circassians,  and  other  tribes,  for  whitening  their  houses. 
In  a  bed  of  this  substance,  wiiich  is  four  or  five  inches 
thick,  needles  of  the  spath  kind  are  gradually  produced: 
and  tliis  crystallization  becomes  more  and  more  frequent, 
as  well  as  compact,  till  at  length  the  v.holebed  is  converted 
ijUo  a  heavy  snow-white  tophus,  that  exhibits  pores  and 
almost  perpendicular  needles  in  its  fracture.  This  spe- 
cies of  tophus  is  acted  upon  by  the  nitric  acid,  which 
causes  a  violent  effervescence,  so  that  the  stone  is  com- 
pletely and  speedily  dissolved  :  if  exposed  to  fire,  it  dis- 
covers no  perceptible  trace  of  sulphur.  Every  pound  of 
the  sulphureous  water  last  mentioned  contains  upwards 
of  16  grains  of  a  white  earthy  sediment.  The  water  it- 
self has  a  slightly  styptic,  sweetish  taste,  and  evidently 


contains  a  portion  of  alutn,  \\liirh  renders  it  scr\jceablc 
in  diarrh(cas  and  dysenteries,  particularly  when  the  fn-Kt 
passages  hav<:  previously  been  evacuated.  In  rhcumalir 
pains,  cutaneous  eruptions,  and  inveterate  ulcers,  it  is  of 
essential  service,  if  used  aK  a  warm  bath,  (iuuty  and 
paralytic  patients  have  recovered  by  its  use.  Hut  in  in- 
termittent lev<'rs  this  bath  ought  not  to  be  resorted  to, as 
it  is  apt  to  occasion  dangerous  obstructions. 

In  1801  anaccoiml  was  given  by  Mr  Simpson,  a  clic- 
mist,  of  a  warm  spring  discovered  in  the  chain  of  the 
Caucasian  mountains,  five  versts  north-east  from  the  for- 
tress of  Constantinohor,  and  forty  from  the  first  mention- 
ed cold  spring.  It  runs  straight  towards  the  west,  down 
the  slee|)  declivity  of  a  chalky,  shelly,  and  curiously  co- 
loured mountain,  falls  fiom  the  height  of  forty-four  yards, 
tlivicUs  itself  into  small  rivulets,  and  entirely  disapjjears 
at  the  foot  of  the  mountain.  Another  rcpoil  was  made 
during  the  same  year,  concerning  the  Caucasian  mineral, 
waters,  by  the  general  Obriezkow,  in  consequence  of 
which  Urs  Hordinsky'and  Rrushcvitch,and  M'-  Skwcnt- 
zon,  a  chemist,  were  sent  thither  for  the  purpose  of  pro- 
curing such  precise  and  satisfactory  information  respect- 
ing them  as  might  serve  to  determine  govenmient  whe- 
ther any,  and  what  steps  ought  to  be  adopted  with  a  view 
to  turning  them  to  useful  account.  At  the  same  time, 
accordingly,  Mr  Skwcntzon  was  employed  in  ascertain- 
ing the  nature  and  the  composition  of  the  two  springs 
just  alluded  to,  the  medical  gentleinen  applied  them- 
selves to  discover  their  proper  use  and  application,  and 
in  making  practical  experiments  on  different  individuals 
of  both  sexes.  The  substance  of  their  accounts,  in  some 
of  the  particulars  of  which,  it  will  be  perceived,  that 
they  have  been  anticipated  in  the  observations  already 
introduced,  is  as  follov,  s  : 

The  temperature  of  the  hot  spring,  during  the  warm, 
est  parts  of  summer,  is,  in  the  evening,  from  35  to  :i7  de- 
grees in  Reaumur's  thermometer.  The  quantity  of  wa- 
ter discharged  in  thi-ee  minutes  and  15  seconds,  is  3580 
lb.,  and  its  weight  is  equal  to  that  of  distilled  water 
brought  to  the  strength  of  a  mineral  water.  It  has  a 
smell  of  sulphur,  and  contains  sulphuric  and  carbonic 
acid  ;  after  the  evaporation  of  300  pounds,  till  the  vessel 
was  quite  dry,  there  remained  12  oz.  7  dr.  and  35  grs.  of 
solid  matter.  The  water  ol  this  spring  is  good  for  curing 
eruptions  of  the  skin,  intermittent  agues,  scorbutic,  cnro- 
nical  and  venereal  diseases,  dropsy,  and  long  standing 
rheumatisms. 

The  cold  spring,  according  also  to  Reaumur's  thermo- 
meter, has  at  all  times  10  degrees  of  teinpcrature.  The 
weight  of  its  water  to  that  of  distilled  water,  is  in  the 
proportion  of  50  to  30.  It  is  very  transparent,  has  a 
sharp  acrid  taste,  and  a  smell  of  carbonic  acid,  which  sub- 
stance enters  into  its  composition  ;  after  the  evaporation 
of  400  pounds  of  it  by  boiling,  tiiere  remained  9  oz.  and 
l;Jdr.  of  solid  matter.  The  effect  of  this  water,  whether 
drunk,  or  only  applied  externally,  is  very  beneficial  in 
chronical  rlieuniatisms,  in  cases  of  general  debility  oc- 
casioned by  venereal  excesses,  in  hemorrhoids,  king's 
evil,  ring-worms,  palsy,  internal  obstructions,  and  in  all 
diseases  where  it  is  necessary  to  stimulate  and  strengthen 
the  action  of  the  vitals. 

The  composition  of  this  fatter,  or  the  cold  spring  of 
Constanlinohor,  as  found  by  Mr  Skwentzon,  is  that  which 
has  been  already  given.  In  20  lb.  of  Uie  water  of  the 
warm  spring,  the  ingredients,  according  to  the  result  of 
his  analyses,  are  these;  of  carlxinic  acid,  106*  cubic 
inches ;  of  sulphurised  hydrogen  gas,  80  gr. ;  of  carbo- 
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nate  of  lime,  99|gr. ;  of  carbonate  of  magnesia,  17  do.; 
of  sulphate  of  soda,  101|f  gr. ;  of  sulpiiate  of  lime,  31| ; 
of  sulphate  of  magnesia,  uefj;  of  muriate  of  soda,  liS-s-'j; 
of  muriate  of  magnesia,  1 A  ;  of  resinous  extract,  i. 

Mr  Skwenlzon  having  ascertained  the  principal  com- 
ponent parts  of  the  two  springs  in  the  Caucasian  moun- 
tains, \vhich  chiefly  engaged  his  attention,  drew  up  and 
produced,  upon  his  return  home,  a  comparative  table  of 
their  ingredients  with  those  of  otlier  celebrated  mineral 
waters  ;  and  government  have  spared  no  expence  in  ren- 
dering them  convenient  places  of  resort. 

Tlie  mountainous  regions  of  Caucasus  have  been, 
from  time  immemorial,  and  still  s.i-  the  habitation  of 
bold  and  valiant  warriors,  who  have,  with  determined  re- 
solution, resisted  the  reiterated  attacks  of  the  Alongols, 
Arabs,  Persians,  Tartars,  and  Russians,  and  maintair.ed, 
in  a  considerable  degree,  their  freedom  and  indepen- 
dence. On  tne  most  elevated  parts  at  the  same  time  even 
of  these  vast  ridge.s,  and  in  vallics  almost  inaccessible, 
"ttiere  is  found,  along  with  these,  a  singular  mixture  of 
small  people  of  various  denominations,  differing  from 
one  anotiier,  most  probably  in  origin  as  well  as  in  lan- 
guage, but  with  respect  to  whom  many  of  the  circum- 
stances tnat  appear  most  curious  and  out  of  the  common 
tract,  do  not  easily  admit  of  any  tolerable  explication. 
Tlie  distinct  and  appropriate  languages  spoken  in  this 
quarter,  are  said  to  be  numerous,  and  to  branch  out  into 
an  incredible  o.iversily  of  dialects,  some  of  which  deviate 
so  entirely  from  the  known  languages  of  Asia  and  Eu- 
rope, as  to  admit,  hi  no  degree,  even  of  comparison  with 
them  ;  some  are  known  languages,  without  any  foreign 
admixture,  and  there  are  others  which  seem  to  consist 
of  a  niixture  of  several  known  ancient  languages,  sucii, 
for  example,  as  the  old  Georgian,  the  Mongolian,  tiie 
Persian,  the  Arabic,  and  the  Tartarian. 

It  will  be  understood,  from  the   circumstance  of  the 
languages  just  named  having  been  introduced,  more  or 
less,  among  the  inhabitants  of  the  Caucasian  mountains, 
that,  tnougli  not  subdued,  the  original  inhabitants  of  those 
parts  have  not  escaped  all  commixture  witti  different  fo- 
reign tribes.     In  fact  the  population  of  these  regions, 
generally  considered,  may  be  held  to   consist  chiefly  ol 
mingled  races,  made  up  partly  of  the  primitive  settlers, 
p;a\ly  of  colonies  of  tiiose  nations  by  whom,  at  different 
times,  they  irave  been  more  or  less  brought  under  sub- 
jection.    From  the   difficulty,  however,  of  ascertaining 
precisely  the  primitive  stocks  from  vviiich  all  the  descrip- 
tions of  persons  that  occur  here,  or  rather  the  tribes  or 
branches  of  tiibes  that  constitute  the  population  of  those 
mountains,  have  been  derived,  it  has  been  usual  to  com- 
prise them  :,ii,  with  the  exception  of  tin;  Cleorgians,  un- 
der the   general  denomination  of  the  Mountain-Tartars. 
This  subject  has   been   involved   in  obscurity,  in  conse- 
quence of  some  writers  having  admiued  almost  as  many 
different  races  of  people,  as  there  are  principal  names  of 
tribes  and   families.     Guldenstadt   is  the    tirst  v/ho  had 
the  merit  of  endeavouring  to  reduce  the  small  scattered 
tribes  winch  occur  in  tiiesc  parts  to  certain  classes,  and 
of  combining  tlic  names  belonging  to  a  particular  tongue, 
by  collecting  accurate   vocabularies.     Professor  Pallas, 
proceeding  upon  his  plan,  has  given  a  pretty  distinct  and 
satisfactory  account  of  the  nations  inhabiting   the  north- 
ern parts  of  llic  Caucasus,  to  whicli  nations,  it  is  to  be 
observed,  he  has  cliiefly  confnied  liis  attention,  as  being 
those  mo.st  intimately  connected  with  Russia,  and  whicii, 
at   different  periods,  had   in  a  great  measure   acknow- 
ledged its  sovereignly. 


The  following  ar«  the  tribes  comprehended  in  his  enu- 
meration : — 

1.  The  small  Abasa,  or  Altikesek.  Under  this  gene- 
ral designation  are  reckoned  six  subordinate  divisions, 
viz.  the  Snantemir,  the  Klitsh,  the  Kesha,  tne  Lou,  the 
Bibert,  the  Dudaruk.  The  people  of  this  tribe  inhabit 
the  country  between  the  rivulet  Maraukh  and  the  river 
Podkuma,  consequently  occupying  a  part  of  the  Turkish 
and  part  of  the  Russian  frcaitiers.  They  do  not  submit 
to  the  government  of  princes,  but  are  ruled  severally  by 
the  elders  of  their  subdivisions.  At  a  former  period 
they  were  Christians,  but  their  nobles  now  profess  the 
ISlahometan  religion.  Agriculture  is  not  unknown 
amongst  them,  but  they  maintain  themselves  chiefly  by 
the  rearing  of  cattle,  and  they  possess  a  beautiful  breed 
of  horses. 

2.  The  great  Abasa,  who  occupy  a  considerable  tract 
of  territory  stretching  generally  to  northward  and  west- 
ward of  that  just  mentioned.  The  subdivisions  com- 
prehended under  this  appellation  are,  the  Beshilbai,  the 
Barakai,  the  Tubi  and  Ubukh,  the  Sliapsikh,  the  Natu- 
kash  or  Natkhu-Kaitshians.  Agriculture  and  the  rear- 
ing of  cattle  are  a  little  attended  to  by  some  of  those  be- 
longing to  this  tribe,  but  generally  they  are  much  neg- 
lected. The  Beshilbai  rear  a  few  goats  and  sheep,  and 
pay  great  attention  to  the  cultivation  of  bees.  The  Na- 
tukhassians  cultivate  a  small  quantity  of  rye,  and  occa- 
sionally keep  hogs,  animals  rarely  met  with  among  the 
other  nations  inliabiting  this  country.  The  several  divi- 
sions of  tiieni  are  given  to  dissensions  amongst  them- 
selves, and  many  of  them  devoting  themselves  to  a  pre- 
datory life,  obtain  by  this  means  a  hard-earned  and  pre- 
carious subsistence. 

3.  Tl:e  warlike  nation  of  the  Circassians  inhabit  prin- 
cipally the  promontory  of  the  Caucasus,  extending  them- 
selves also  to  the  adjacent  beautiful  plain,  from  wi.icli 
they  have  expelled  the  ancient  inhabitants,  and  subject- 
ed the  greater  part  of  them  to  their  dominion.  From 
the  superior  importance  of  this  tribe,  it  has  been  usual, 
though  improperly,  to  comprise  under  the  same  appel- 
lation, several  of  the  contiguous  and  less  important  tribes. 
But  the  people,  in  strictness,  thus  designated,  are  those 
who  inhabit  the  part  of  Caucasus,  called  the  Great  and 
the  Little  Kabardia,  the  islands  of  the  lower  Cuban,  and 
the  southern  bank  of  that  river.  They  denominate  them- 
selves Adcge,  i.  e.  islanders  ;  by  the  Russians  they  are 
called  Tscherkessi,  and  by  the  rest  of  Europe  by  the 
name  here  given  to  them  of  Circassians.     See  CincAS- 

SIA. 

4.  The  Nagais,  or  the  Tartars  of  the  Cuban,  who 
dwell  among  the  Circassians,  as  well  as  in  their  vicinity, 
and  generally  lead  a  pastoral  life  ;  they  are  the  remain- 
der of  the  Mongolian  Tartars,  formerly  a  powerful  peo- 
ple, who,  alur  the  reign  of  Zengis-Khan,  invaded  and 
governed  jjait  of  Asia  as  well  as  Europe,  but  have,  dur- 
ing the  last  century,  been  so  much  reduced  by  the  vicis- 
situdes of  war  and  their  own  turbulent  coinhict,  that  at 
present  they  scarcely  deserve  the  name  of  a  nation.  They 
occur,  however,  in  small  nuniliers,  in  different  parts  of 
the  region  under  consideration,  and  arc  subdivided  into 
the  following  principal  branches  :  the  Naurus,  the  Kas- 
sai,  the  Kaspolat,  the  Kantshak,  tlie  Mangut,  or  Mams- 
gut,  the  Gedissau,  the  Dsliamboiiuk,  and  the  Gibshikul ; 
they  are  a  restless  unsettled  people,  whose  disposition  to 
robbery  has  been  little  reduced,  notwithstanding  the  se- 
verity of  the  punishments  to  vviiich  they  have  been  sub- 
jected.    Theji-   principal  means   of    support  are   their 
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flocks,  though  a  little  attention  i»  also  \md  to  agncuiturc, 
particularly  to  the  cuiliviUioii  of  millet. 

5.  Several  sipaialid  lirancliesol' the  Nagais  and  Tar- 
tars, are  scattered  on  the  niountaiusi  of  the  Caucasus,  viz. 
the  Kuniyks,  the  Terekenies,  the  Karatashais,  and  the 
'I'shegenis.  These  pi'opic  arc  nearly  in  the  same  stale 
of  society  with  those  previously  menlioned.— Christiani- 
ty seems  at  one  perioil  to  have  made  some  progress 
amongst  thcni.  Tlieir  attention  is  eiiicfly  directed  to 
some  hranchcs  of  agriculture,  to  the  rearing  of  their 
herds  and  llorks,  oi'  to  the  produce  of  honey.  'I'hey 
turn  also  to  some  account  others  of  tlieir  natural  pro- 
ductions, such  as  iron,  lead,  iiilre,  and  the  skins  of  wild 
animals.  One  of  the  divisions  of  this  peojile,  the  Tshe- 
genis,  have  received  from  .•*onio  writers  the  name  of  Zek- 
hi,  from  the  analogy  of  which  name  it  has  been  conjec- 
tured t'lat  they  were  origin  illy  Mohcmian  fugitives. 

6.  The  Ossetes,  or  Ir,  and  according  to  their  own  de- 
nomination Rones,  are  a  very  pecidiar  |ieoplc,  who,  hav- 
ing l)ecn  compelled  to  retire  to  the  interior  parts  of  the 
high  mountains,  have,  for  their  boundary  towards  the 
north,  the  Caucasus,  towards  the  west  the  river  Urup,  to 
the  east  the  Terek,  to  the  south  west  the  river  Rion,  or 
Phasis  of  tlic  ancients,  and  to  the  south  cast  Aragva. 
The  whole  tribe  is  divided  into  districts,  or  Koni,  and 
villages  or  Ron.  It  is  observed  that  the* tongue  peculiar 
to  these  people  has  many  words  in  common  with  the  Per- 
sian, German,  and  Sclavonic  languages,  as  well  as  ex- 
pressions analagons  to  the  dialect  of  those  nations.  The 
Ossetes  arc  a  baibarous,  predatory,  and  miserable  race 
of  men,  who  have  always  infested  the  public  road  lead- 
ing to  Georgia  through  the  mountains  which  they  inha- 
bit. The  two  iTiost  populoiis  and  powerful  of  their  dis- 
tricts are  those  of  Dugor  and  of  Dunhigor. 

7.  The  Lamur,  Galgai  or  Ingushians,  difTcr  entirely 
from  all  other  inhabitants  of  the  Caucasus,  in  language, 
as  well  as  in  statin-e  and  features.  Their  manner  of  pro- 
nouncing is  as  if  their  months  were  full  of  stones;  they 
arc  said  to  be  an  honest  and  brave  set  of  people,  who 
maintain  their  independence,  and  arc  subject  only  to 
their  elders  or  priests,  by  whom  their  religious  sacri- 
fices are  performed.  They  arc  almost  the  only  nation 
inhabiting  the  Caucasus  among  whom  the  shield  has 
been  preserved  as  a  part  of  tluir  accoutrements.  They 
z.rc  excellent  marksmen,  but  givir.g  little  attention  either 
to  agricultiu'c  or  the  rearing  of  cattle,  they  are  conse- 
fpiently  in  a  state  of  poverty  ;  they  live  in  the  vicinity  of 
the  sources  of  the  rivers  KumbeUi  and  Sunsha,  and  ex- 
tend their  habitations  along  the  high  mountains  of  the 
eastern  l)ank  of  the  Terek,  wliere  they  border  on  the 
Ossctines.  The  Karubulakes  likewise  border  on  the  In- 
gushians towards  the  west,  and  on  the  Tshetshentzcs  to- 
wards the  cast.  These  three  last  communities  speak 
nearly  the  same  language,  which  is  not  known  to  have 
the  least  analogy  to  any  otiK'r  dialect  except  that  spoken 
at  Tusnct :  in  respect  of  this  similarity,  the  judicious 
Gnldenstadt  has  thought  fit  to  class  them  altogether  un- 
der the  conunon  denomination  of  Mitzdshegis  or  Kesti, 
who  appear  to  be  the  remainder  of  the  true  Alanians. 
They  are  by  no  means,  however,  of  the  same  national 
character — the  Tshetshentzcs,  indeed,  dilTering  so  radi- 
cally from  the  Ingushians,  as  to  be  justly  considered  the 
most  turbulent,  hostile,  and  predatory  inhabitants  of  the 
mountains. 

8.  Of  the  Suani,  like  the  last  mentioned  people,  a  race 
of  mountaineers,  the  habitations  on  the  southern  basis  of 
the  Elburus,  extend  to  the  west  as  far  as  the  source  of 
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the  Mngur  ;  towards  the  south  they  border  on  the  princi- 
pality of  Dadian,  and  the  Iineretian  provinc<;  of  (Jdislii ; 
towards  the  east,  on  the  source  of  tlie  Tzenis-tzkale  or 
horse  river,  the  Ilippus,  undoulitedly,  of  the  ancicntv. 
They  live  dispersed  in  |)articular  families,  arc  great  dc- 
pretlators,  yet  call  themselves  Christians;  they  pay  some 
attention  to  aijrirulture  aiid  the  rearing  of  cattle.  Their 
principal  intercourse  is  with  the  provinces  of  Imeretia 
antl  ftlingrelia.  The  anujunt  of  their  population  is  nol 
exactly  known,  but  it  appears  not  to  be  considerable. 

In  the  Caucasian  moimtains,  besides  the  tribes  which 
have  thus  been  enumerated,  there  occur  several  others; 
the  Lesgisinns,  who  iid:abit  the  |)rovincc  of  Lesgistan,  in 
the  eastern  Caucasus,  between  Kakhetty  and  Daghestan; 
they  are  divided  into  27  stems,  and  are  totally  indepen- 
dent. The  Taulintzianfi,  who  occupy  the  summits  of 
the  mountains,  are  also  divided  into  several  i)etty  tribes, 
and  acknuwledi^c  the  protection  of  Pei-sia.  The  Am- 
bc-rlinians,  who  dwell  in  the  vallies  formed  by  the  moun- 
tains of  Giiilan,  and,  tho\igh  they  often  change  their  pa- 
tron-sovereign, have  recently  owned  a  subjection  to  tlie- 
Persian  monarch.  Among  the  modern  inhabitants  of  the 
environs  of  the  Caucasus,  may  be  also  included  those 
Kozaks  of  Russia,  or  other  colonists,  who  have  been  re- 
cently settled  along  the  banks  of  some  of  the  principal 
rivers,  chiefly  those  in  tlie  north,  and  who  serve  as  a  cor- 
don to  check  the  incursions  of  the  native  predatory 
tribes.  For  an  accoimt  of  the  Georgians  or  Grusinians, 
the  most  numerous  and  powerful  body  of  the  inhabit- 
ants of  these  mountains,  see  the  article  Gf.ohgia. 

The  appellation  by  which  the  whole  of  this  mountain- 
ous range,  the  highest  and  most  extensive  in  the  north- 
ern part  of  Asia,  is  distinguished,  tliat  of  Caucasus  is 
supposed  to  have  been  transmitted  to  the  Greeks,  in  con- 
setiuence  of  their  intercourse  with  the  Persians.  In  the 
language  of  this  people,  cau  or  co/i  signifies  a  mountain, 
whence,  it  is  said,  was  formed  coh  cas,  or  the  mountain 
of  the  Chasas,  an  ancient  formidable  tribe  who  inhabited 
the  immense  tract  extending  from  the  eastern  limits  of 
India  to  the  confines  of  Persia,  and  probably  as  far  as  the 
I'.uxine  and  Mediterranean  seas.  Captain  Wilford  in- 
forms us,  (jisialic  Reaearchcs,  vol.  vi.  p.  455,)  that  the 
Chasas  are  often  mentioned  in  the  sacred  books  of  the 
Hindoos.  Their  descendants  still  inhabit  the  same  re- 
gions, and  continue  to  be  called  by  the  same  name. 
They  belonged  to  the  class  of  warriors,  but  they  have 
been  degraded,  agreeably  to  the  institutes  of  Menu,  in 
consetiuence  of  their  omission  of  the  holy  rites,  and  of 
seeing  no  Bramins.  I sidoru s  (On^.  1.  14.  c.  28.)  says, 
that  Caucasus,  in  the  eastern  languages,  signifies  white  ; 
and  that  a  mountain  close  to  it  is  called  Casis  by  the  Scy- 
thians, in  whose  language  it  signifies  snow  and  white- 
ness. See  Pallas's  Travels  through  the  Southmi  Pro- 
vinces of  the  Russian  Km/iire  in  the  years  I  793 — 4,  vol.  i. 
Tookc's  fiew  of  the  Russian  Emftire,  vol.  i.  Campen- 
hausen's  IVavrls  through  several  Provinces  of  the  Rus- 
sian F.m/iire,  ixc.  ;  and  De  Bieberstein's  Thblraudcs/iro- 
vinces  accident,  de  la  Mer  Casfnenne,  Petersburg, 
1798.     (k) 

CAVEAT.     Sec  Patknt. 

CAVERNS.  See  Antipabos,  Derbyshire,  lalet^ 
Sky,  Sec. 

CAVIAR,  the  name  of  a  kind  of  food  prepared  from 
the  roes  of  fish,  and  forming  an  important  article  of 
Russian  commerce.     See  the  article  Caspian  Sea. 

CAULINIA,  a  genus  of  plants  of  the  class  Moncecia, 
and  order  Monandria.     Sec  Botany,  p.  313. 
3  X 


530 


CAY 


CAY 


CAULIS.     See  Botany,  p.  32. 

CAULOPHYLLUM,  a  genus  of  plants  of  the  class 
Ilexandria,  and  order  Monogvnia.    See  Bofany,  p.  188. 
CAUSATION.     Sec  Metaphysics. 
CAUSTIC.     See  Surgery. 
CAUSTIC  Curves.     See  Optics. 
CAUSTIS,  a  genus  of  plants  of  the  class  Triandria, 
and  order  Monoa:ynia.  See  Botany,  p.  107,  and  Crown's 
Prndromus  Plantarum  A''ov.  Holland.  See.  p.  i39. 

CAYENNE,  or  French  Guiana,  a  province  of 
South  America,  situated  between  11°  and  5^"  N.  Lat. 
and  51°  and  54i°  W.  Long.  It  is  bounded  on  the  west 
by  Surinam,  on  the  north  and  east  by  the  Atlantic  Ocean, 
and  to  the  southward  by  the  Portuguese  territories, 
whence,  as  far  as  its  boundaries  have  been  defined,  it  is 
separated  by  tlie  course  of  the  Oyapoco.  The  extent  of 
this  province  is  computed  to  be  350  British  miles  in 
length,  by  240  in  breadth.  Its  immediate  limit  towards 
the  west  is  the  small  river  Amano,  and  on  the  east  that 
called  Aracara. 

The  project  of  forming   a   settlement   here  was  first 
entertained   in  the  year  1635.     A  report  had  prevailed 
for  some  time  before,  that,  in  the  interior  parts  of  Guiana, 
there  was  a  country  known  by  the  name  of  Ei   Dorado, 
Avhich  contair.'cd  immense  riches  in  gold  and  precious 
stones,  more  than  had  been  found  even  in  Mexico  and 
Peru.     Tills  fable  having  fired  the  imaginations  of  every 
nation  in  Europe,  it  is  supposed  that  it  was   in   quest  of 
the   ideal   country  which  it   brought  into  view  that  Sir 
Walter   Raleigh   proceeded   on  his  last   voyage.      The 
French  were  not  behind  their  neighbours,  in  their  en- 
deavours to  find  out  so  desirable  a  country  ;  and  in  the 
progress,  or  in  the  result  of  the  attempts  set  on  foot  for 
this    purpose,    a   substitute,    however    inadequate,   was 
found  by  the  adventurers,  in  the  possession  of  a  part  of 
the   province    of  Cayenne.     Merchants  of  Rouen   were 
the  chief  patrons  of  the  scheme  of  colonising  this  pro- 
vince.    The  contempt   for  justice,  which   appeared   in 
the  conduct  of  the  I-'rench,   was   here  fatal  to  their  in- 
terests.    The  native  Indians,  expelled  from  their  lands, 
without  even  an  attempt  at  consent  or  purcliase,  robl)ed 
of  their  huts  for  the  accommodation  of  strangers,  deprived 
of  the  society  and  labour  of  their  women  by  the  seduc- 
tions or  violence  of  the  whites,  and  often  compelled  to 
toil  for  their  oppressors,  conspired  against  the  intruders, 
murdered  the  govci-nor,  and    greatly  harassed  and  thin- 
ned the  settlers.     A  new  company  was  established  ;  but 
unfortunately,  the  Abbe  de   Marivault,  a  man  of  great 
virtue,  who  had  been  a  principal  mover  in  this  business, 
and  who  was  to  succeed  to  the  office  of  governor,  was 
drowned  as  lie  was  stepping  into  his  boat.     Roiville, 
who  was  to  have  sustained  the  part  of  general,  was  as- 
sassinated  during   the  passage.     Tliose  who  arrived  at 
Cayenne  displayed  there  the  same  insubordination  and 
atrocity   which   had  broke  loose   on  ship-board.     They 
quarrelled  with  each  otlier,  with  the  former  settlers,  and 
with   the  natives.     Many  died  of  wounds,  more  of  the 
climate,     The  garrison  deserted  to  the   Dutch.     The 
savages,   roused  by  numberless  provocations,  fell  upon 
the  remainder,  so  that  those  who  clung  longest  to  their 
properties  were  obliged  to   fly,  and  thought  themselves 
hapi>y  in   being   able   to   escape  to  one  of  the   leeward 
islands  in  an  open  boat  and  two  canoes.     The  settlement 
thus  abandoned,  fell  for  a  short   time  into  the  hands  of 
the  Dutch,  but  it  was,  in  1603,  on  the  formation  of  a  new 
rompany,  wrested,  through  the  vigorous  interference  of 
the  French  government,  out  of  their  possession.  In  1667, 


it  was  taken  by  the  English,  and  again  by  the  Dutch  in 
1676.  Finally,  it  was  restored  to  the  French  on  the  con- 
clusion of  a  peace.  Soon  after  this  period,  some  pirates, 
laden  with  the  spoils  they  had  gathered  in  the  South 
Seas,  came  and  fixed  their  residence  here,  resolved  to 
employ  the  treasures  they  had  ac<iuired  in  the  cultiva- 
tion of  the  lands.  In  1688,  Ducasse,  an  able  seaman, 
having  arrived  with  some  ships  from  France,  proposed 
to  those  people  the  plundering  of  Surinam.  They  were, 
without  much  difficulty,  induced  to  enter  anew  upon 
their  early  mode  of  life  ;  and  many  of  the  other  colonists 
took  part  also  with  them  in  the  expedition.  It  was  how- 
ever unfortunate ;  some  of  the  assailants  fell  in  the  at- 
tack, the  rest  were  taken  prisoners,  and  sent  to  the 
Fi-ench  Caribbee  Islands,  where  they  settled, — a  loss 
which  the  colony  did  not  afterwards  recover.  Soon  after 
the  peace  of  1763,  the  court  of  Versailles,  influenced  by 
the  Duke  of  Choiseul,  used  vigorous  endeavours  to 
restore  or  to  increase  the  importance  of  this  province. 
For  that  purpose,  12,000  men,  engaged  in  France  as 
labourers,  were  landed  in  the  adjacent  isle  du  Salset,  and 
on  the  banks  of  the  Kourou.  But  no  habitation  or  pro- 
per provision  having  been  prepared  for  this  multitude 
of  people,  and  arriving,  as  they  did,  at  their  places  of 
destination  in  the  commencement  of  the  most  rainv 
season  of  the  year,  when  they  could  neither  find  subsis- 
tence nor  employment,  great  numbers  of  them  quickly 
fell  victinis,  as  was  then  alleged,  to  the  insalubrious 
climate.  A  million  sterling  was  uselessly  expended  on 
this  enterprize  ;  and  that  prejudice  which  ought  to  have 
attached  to  the  manner  of  conducting  the  affair  having 
been  transferred  to  the  country,  government  was  pre- 
vented for  a  time  from  paying  the  least  attention  to  it, 
and  a  number  of  Europeans  and  inhabitants  of  the  West 
Indian  islands,  who  might  otherwise  have  thought  of 
doing  so,  were  deterred  from  settling  in  Guiana.  The 
force  of  the  mischievous  prejudice  alluded  to,  has  how- 
ever subsided  by  degrees;  and,  from  tlie  peace  of  1783 
to  the  Revolution,  the  French  government  was  meritori- 
ously attentive,  by  the  introductioTi  of  new  articles  of  cul- 
tivation, and  by  other  means,  to  the  improvement  of  this 
valuable  district. 

The  coast  of  Cayenne  is  generally  low  and  marshy, 
and  subject  to  inundations,  from  the  number  of  rivers 
which  rush  down  the  moiuitains  with  great  impetuosity. 
The  soil  is  in  many  parts  uncommonly  fertile,  though  in 
otlicrs  it  is  dry,  sandy,  and  soon  exhausted.  The  pro- 
ductions arc  on  the  whole  of  an  excellent  quality  ;  and 
it  is  easy  here  to  gain  a  subsistence.  The  Cayenne 
pepper  is  a  noted  article  of  the  produce.  Tliis  is  the 
fruit  of  the  cafisicum  baccatum,  gathered  when  ripe,  dried 
in  the  sun,  then  pounded  and  mixed  with  salt.  It  is 
sometimes  baked  with  a  small  addition  of  flour  ;  and  the 
biscuit  rasped  into  powder,  is  sent  to  Europe.  Owing, 
at  the  same  time,  to  the  disposition  of  tlie  inhabitants  to 
indulge  to  excess  in  the  use  of  this  article,  a  considera- 
ble quantity  of  it  is  even  always  imported  from  Peru. 
The  subject  to  which  the  colonists  first  directed  their 
attention  in  this  quarter,  with  a  view  to  profit,  was  the 
arnotto.  Thence,  they  proceeded  to  the  culture  of  cot- 
ton, indigo,  and  sugar.  The  cofiee  tree  was  brought 
from  Surinam  in  1721,  by  some  deserters,  who  thus 
purchased  their  pardon.  Cocoa  was  planted  ten  or 
twelve  years  after.  Maize,  cassia,  and  vanilla,  have  also 
s\iccccded,  though  not  very  conspicuously,  at  Cayenne. 
Several  kinds  of  grapes  have  been  lattly  introduced  ;  and 
a  wine  is  made  there,  said  to  be   peculiarly  medicinal 


CAYKNNE. 


531 


111  levers.  'I'lif  nUilc  of  tlic  population,  and  iiroduciion 
of  this  colony,  slooil  thus  in  175,5 :  The  nunibcr  of  whites 
were  500,  who  employed  1500  nejjroes  and  1200  native 
Indians,  and  raised  about  260,000  lbs.  of  arnolto,  ao,000 
lbs.  of  sugar,  18,000  lbs.  of  cotton,  27,000  lbs.  of  coflVe, 
92,000  lbs.  of  cocoa. — They  exported  also  upwards  of 
fiOO  trees  for  limber,  and  lOl  planks.  The  same  was 
still  nearly  the  slate  of  thinp;s  in  17(j3.  The  culliva- 
lion  of  in(lij.;;o,  which  at  one  lime  was  carried  on  very 
successfully  here,  afterwards  sustained  a  considerable 
diminution. 

Till-  island  of  Cayenne,  or  C'ayanno,  which,  as  it  forms 
but  an  inconsiderable  [)art  of  tlie  whole  province,  thou;;h 
it  has  been  frc(iueiilly,  yel   has  erroneously  and  impro- 
perly been  confounded  with  il,  is  separated  from  the  con- 
tinent only  by  two  arms  of  a  liver  of  the   same    name. 
Northwards  it  is  formed  Ijy  the  sea,  in  other  directions 
by  the  river  mentioned,  together  with  the  Ouya  and  the 
Orayu.   It  is  about  18  miles  loufj,  and  eii^lit  or  ten  broad. 
The  situation  of  this  island  makes  it  a  most  unfit  place 
for  a  settlement;  and  it  would  probal)ly  have  fared  much 
better  with  the  colonists,  had  they,  instead  of  taking  up 
their  residence  in  it,  in  the  first  instance,  commenced 
their  operations  on  the  main  land.     The  part  of  the  land 
here  adjacent  to  the  sea   is   hilly   and   mountainous,  in 
which  respect  it  is  distinguished  from  the  generality  of 
the  coast  of  Guiana,  that  is  for  the  most  jiart  low,  and 
covered  with  swamp-pines,  a  species  of  large  trees  which 
grow  even  in  the  sea,  and  form  forests  at  a  considerable 
distance   from   the   shore.      The  central  parts   arc  low 
and  swampy,  subject  to  continual  inundations  ;  the  ncces- 
saMv  means  for  the  prevention  of  which,  it  is  much  doubt- 
ed whether  the  soil  be  good  enough  to  justify  putting 
in   practice.     All   the  productions  of  the  neighbouring 
continent  are  supplied  also  by  the  island  ;  but  with  this 
diflerencc,   that   the  latter  is  as  il  were  exhausted,  and 
does  not   C(jually  indenmify   the  planter  for  his  trouble 
and  expence.     The   number  of  the  inhabitants,  exclu- 
sively of  the   garrison,  amounts  to   about  1 000  or  1200 
whites,  persons  commonly  of  the  lowest  class,  who  are 
chained  down  as  it  were  to  the  glebe  of  the  colony,  be- 
cause their  means  will  not   allow  them  to  emigrate   to 
other  parts.     They  cultivate  merely  as  much  land  as  is 
requisite   for   their  subsistence,  obtaining  from  Europe 
ill  return  for  the  part  of  their  scanty  produce  which  they 
can  spare,  wine.  Hour,  cloVliing,  and  some  other  things 
of  which  chiefiy  they  stand  in  need.     The  remoter  con- 
tinental  lands   are  often   fruitful  in   a  very   astonishing 
degree  ;  yet  as  the  produce  of  the  soil,  w  hicli   is  a   kind 
of  black  sand,  covering  a  loamy  clay,  and  fit  for  making 
bricks,  is  not  lobe  obtained  without  labour  and  expence, 
the  culture  of  it  has  been  much  neglected.     Several  of 
the    settlers,    tliinly    scattered    over    vast    deserts,    and 
separated  by  impervious  brakes  and  brambles,  and,  at 
the  same  time,  surrounded  by  negroes,  who  ihrealeiicd 
lo  endanger  their   safety  and  peace,  have   ielin(|uished 
cultivation  altogether,  confining  themselves  to  the  rear- 
ing of  cattle,  which  could  be  kept  without  care  or  trouble, 
in  the   immense   savannas   or   naiural   meadows  of  the 
couutrv.     In  liiese  interior  parts,  litlle  as  the  improve- 
ment of  ihem  has  been  attended  lo,  and  though,  con- 
sequently, they  remain  obstructed  by  thick  forests  and 
underwood,  and   almost   in  all  respects  quite  in  a  slate 
of  nature,  there  is  fed  a  great  number  of  horses,  sheep, 
goals,  and  cattle,  which  roam  in  them  at  pleasure  ;  and 
the  beef  and  million  obtained  in  this  mode  of  rearing  and 
pasturing  the  animals  are  reckoned  excellent. 


The  climate  of  C;ayenne  i-,  much  more  balubiiou» 
than  that  of  any  of  the  Ami  lies.  There  arc  here  pro- 
perly only  twt^din'creiit  seasons,  the  dry  and  the  rainy 
seasons.  The  former  generally  continues  from  the 
beginning  of  June  until  the  tudof  Septeinbtr,  during 
which  lime  ihe  heal  is  comninnly  very  oppressive,  tin; 
air  is  almo.->t  always  serene,  and  scarcely  a  few  drops  ol 
rain  descend  lo  purify  and  cool  the  atmosphere.  The 
heavy  falls  of  r;uii  begin  in  the  month  of  October,  ami 
are  very  fre(|ueiit  in  ijeceiiiber,  January,  I'ebruary,  and 
March,  at  which  lime  they  begin  gradually  lo  decrease, 
until  the  dry  K(;asun  again  sets  in.  During  the  rainy 
season,  that  is  for  7  or  8  monlhs,  ttw.  heal  is  very 
moderate  for  a  place  so  near  lo  the  equatoi.  N'ay,  the 
negroes  somelinus  complain  of  coUl ;  and,  upon  the 
whole,  the  slate  of  healtli  is  as  good  there  as  in  Europe. 
However,  at  the  lime  when  stagnant  waters  are  dried 
up  and  corrupted  by  the  heat,  fevers  prevail  for  about 
two  monlhs,  which,  though  not  contagious,  prove  very 
destructive. 

This  town,  the  capital  not  only  of  the  island  of  tin; 
same  name  but  of  the  colony  at  large,  the  scat  of  govcm- 
menl,  and  of  the  courts  of  justice  and  of  the  mililaiT, 
is  situated  close  to  the  sea  on  the  right  bank,  and  near 
to  the  mouth  of  a  river  also  of  the  same  name,  whiCfi  is 
there  about  a  league  in  width.  It  is  of  small  dimensions, 
the  houses  are  badly  constructed  of  wood,  and  it  is  sur- 
rounded by  a  swampy  moat  and  wretched  walls,  which 
form  a  sort  of  irregular  hexagon.  The  fort  that  com- 
mands the  town  is  built  of  earth,  and  is  toleraljly  strong 
towards  the  sea,  especially  for  this  reason,  that,  from  the 
want  of  depth  of  water,  ships  of  a  large  size  cannot  ap- 
proach it  within  gun-shot.  The  navigation  moreover 
on  this  coast  is  generally  dangerous,  being  impeded  by 
banks  of  sand  and  mud-flats  of  considerable  extent,  which 
frequently  shift.  There  is  besides  not  even  any  harbour 
of  consequence  in  these  parts,  except  that  which  the 
island  afibrds,  nor  scarcely  a  place  indeed  where  a  boat 
may  land  with  safety,  particularly  during  the  prevalence 
of  the  heavy  rollers  and  breakers  in  the  limes  of  the 
spring  tides.  The  palace  of  the  government,  and  the 
ancient  mansion  of  the  Jesuits,  are  the  only  buildings  ui 
this  city  deserving  of  particular  notice.  They  form  two 
large  facades  fronting  the  place  of  parade,  which  pre- 
sents a  pleasing  prospect,  being  bordered  with  two  rows 
of  orange  trees  of  the  largest  size,  that  exhale  an  ex- 
quisite fragrance,  and  are  crowded  with  colibris  skip- 
ping from  branch  to  branch.  The  population  of  this 
town  having  of  late  years  increased,  and  its  circuit  not 
admitting  of  a  proi)ortionale  enlargement,  a  new  town 
has  been  built  on  the  neighbouring  savanna,  separated 
from  the  ancient  one  merely  by  a  ditch.  This,  which  is 
already  the  more  considerable  of  llie  two,  and  is  daily 
increasing,  is  constructed  on  a  regular  plan ;  the  streets 
are  wide,  admitting  the  free  access  and  circulation  of  air, 
and  contains  some  elegant  houses,  tl>e  beautiful  appear- 
ance of  which  becomes  more  striking,  from  the  obvious 
marks  of  poverty  and  wretchedness  exhibited  by  every 
thing  about  them. 

The  iniiabiiants  of  French  Guiana  have  within  their 
reach  an  abundant  supply  of  all  the  requisites  for  a  good 
table,  but  they  generally  prefer  salt  meat  and  fish  to 
fresh  provisions.  From  tiieir  relish  also  for  high-sea- 
soned foods,  they  cultivate  for  culinary  purposes,  be 
sides  the  pepper  called  by  the  name  of  the  province, 
several  other  sorts,  the  sharpest  and  most  pungent  they 
can  procure.  The  Creoles  prefer  the  cassava,  which  is 
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a  large  roiiml  cake,  about  three  lines  thick,  niade  of 
coarse  flour  of  manioc,  and  slightly  baked  on  a  tin-plate, 
to  the  best  and  finest  sorts  of  bread.  Besides  the  other 
articles  of  subsistence  common  to  Guiana  and  other  colo- 
nies, there  is  in  frequent  use  here  a  dish  called  ca/atoll, 
which  is  prepared  of  the  fruit  of  a  plant  known  by  the 
name  of  comdtia.  At  every  meal  a  negro,  when  the 
first  course  is  removed,  presents  the  guests  with  a  glass 
of  ratifia.  This  liquor  is  as  transparent  at  Cayenne  as 
the  purest  spring-water :  it  is  very  wholesome,  and  ac- 
quires a  more  pleasant  flavour  the  older  it  grows,  espe- 
cially since  the  practice  has  been  introduced  of  distilling 
it  over  newly  gathered  cinnamon.  The  same  liquor, 
which  is  prepared  here,  and  indeed  forms  a  considerable 
article  of  the  commerce  of  the  province,  is  in  great  re- 
quest on  the  tables  of  the  luxurious  at  Paramaribo,  and 
throughout  these  colonies. 

The  dress  of  the  male  sex  in  Cayenne  consists  in  white 
pantaloons  and  a  linen  jacket.  The  women  spend  most 
of  their  time  in  hammocks,  a  piece  of  furniture  which  is 
much  valued  in  Guiana,  and  which  serves  at  once  for  or- 
nament and  convenience.  These  hammocks  are  made 
of  cotton.  They  are  in  general  from  six  to  seven  feet  in 
length  and  nearly  of  the  same  breadth,  and  are  fastened 
on  both  ends  by  a  number  of  small  cotton  strings,  which 
join  to  large  ropes  of  the  same  stuff.  By  these  ropes, 
which  are  attached  to  the  walls  of  the  room  with  large 
hooks,  the  whole  burden  of  the  hammocks  is  supported. 
It  is  in  the  corners  of  the  room  commonly  that  these 
hammocks  arc  thus  suspended,  where  they  hang  like 
swings,  and  in  a  garland-like  form.  Very  fine  specimens 
of  such  hammocks  are  made  at  Cayenne,  but  the  most 
beautiful  are  imported  from  Peru  in  Brasil  on  the  right 
bank  of  the  river  Amazon.  Those  latter  hammocks  are 
made  of  variegated  cotton  after  various  designs,  and  or- 
namented with  borders,  tassels,  and  fringes.  They  cost 
about  50  dollars.  See  Bolingbroke's  Voyage  to  the  De- 
merary^  l^c.  (k) 

CEANOTHUS,  a  genus  of  plants  of  the  class  Pen- 
tandria,  and  order  Monogynia.  See  Botany,  p.  146. 

CECIL,  William,  Lord  Burleigh,  the  famous  mi- 
nister of  Queen  Elizabeth,  was  born  at  Bourn  in  Lin- 
colnshire, in  1320,  of  an  ancient  and  respectable  family, 
his  father,  Richard  Cecil,  being  master  of  the  robes  to 
Henry  VIII.  After  receiving  the  rudiments  of  educa- 
tion at  the  schools  of  Grantham  and  Stamford,  he  was 
sent,  in  his  fifteenth  year,  to  St  John's  college,  Cam- 
bridge, where  he  distinguished  iiimself  by  the  regularity 
of  his  habits,  and  unwearied  assiduity.  It  is  recorded, 
that  he  made  an  agreement  with  the  bell  ringer,  to  be 
called  every  morning  so  early  as  four  o'clock.  Logic 
and  Greek  were  his  chief,  but  not  his  only  studies,  for 
he  soon  discovered  a  wish  to  take  in  a  comprehensive 
I'ange  of  information.  In  1341  he  was  removed  toCJray's 
Inn  to  study  law,  where  he  displayed  the  same  indefati- 
gable application,  making  it  a  rule  to  commit  to  writing 
every  thing  worth  notice  in  the  course  of  his  reading,  and 
taking  the  pains  to  arrange  his  information  in  the  clearest 
order.  Many  of  his  manuscripts  are  still  preserved,  in 
private  and  public  libraries.  The  intimacy  of  his  father 
at  court,  having  procured  his  introduction  at  an  early  age 
to  Henry,  who  piqued  himself  both  on  his  learning  and 
his  discernment  of  learned  men,  C^ecil  was  soon  induced 
to  prefer  a  political  to  a  legal  career.  In  this  determina- 
tion he  was  confirmed  by  matrimonial  connections,  the 
friends  of  his  first  wife,  whom  he  married  when  he  was 
only  twcnty-onc,  haying  introduced  him  to  the  protector 


Somerset.  Tiiis  introduction  was  afterwards  strength- 
ened by  the  king's  preceptor.  Sir  Anthony  Cook,  whose 
daughter  Cecil  married  some  time  after  he  had  the  mis- 
fortune of  being  deprived  of  his  first  wife.  Zealous  like 
Somerset  in  promoting  the  Reformation,  Cecil  received 
from  that  nobleman  the  respectable  appointment  of  mas- 
ter of  the  requests,  and  continued  to  discover  so  much 
assiduity  and  ability,  as  to  be  thought  worthy  of  the  sta- 
tion of  secretary  of  state,  at  the  early  age  of  twenty- 
eight.  The  protector  being  soon  after  overpowered  by 
the  intrigues  of  the  Earl  of  Warwick  and  his  party,  Cecil 
fled  with  his  patron ;  but,  after  a  confinement  of  three 
months  in  the  Tower,  the  joint  effect  of  the  young  king's 
favour,  and  of  his  own  aptitude  for  business,  was  his  re-- 
instatcmcnt  in  his  office  of  secretary  under  the  new  lead- 
ers. On  this  occasion  he  was  knighted,  and  when  he 
entered  on  office,  he  afforded,  amid  all  the  cabals  of  the 
time,  the  example  of  a  minister  occupying  himself  ex- 
clusively with  the  coricerns  of  his  department.  By  these 
means  he  avoided  all  concern  in  the  intrigues  by  which 
Warwick,  now  duke  of  Northumberland,  sought  to  se- 
cure his  own  ascendency  for  life,  by  getting  the  succes- 
sion to  the  crown  vested  in  Lady  Jane  Grey.  Cecil  per- 
formed his  duty  in  co-operating  to  place  the  crown  on  the 
head  of  the  lawful  heiress,  Mary  ;  but  aware  at  the  same 
time  of  her  bigotted  attachment  to  popeiy,  he  made  no 
other  use  of  his  influence  than  to  obtain  a  pardon  for  any 
thing  that  might  have  offended  her  in  his  past  transac- 
tions. The  new  court  would  gladly  have  had  the  benefit, 
of  his  abilities  in  office,  but  an  abjuration  of  the  Protes- 
tant religion  was,  with  Cecil,  an  inadmissible  condition, 
and  he  retired  for  a  time  from  all  interference  with  p»li- 
tics.  He  was  soon,  however,  returned  to  parliament 
for  Lincolnshire,  and  though  tlus  took  place  without  his 
solicitation,  he  acted  his  part  in  the  House  with  great 
firmness,  and  incurred  some  danger  by  advocating  the 
popular  cause.  That  danger  would  have  been  increased, 
had  it  been  discovered  that  he  was  in  the  habit  of  cor- 
responding with  Elizabeth  before  the  death  of  her  suspi- 
cious sister. 

On  Elizabeth's  accession,  (1538,)  Cecil  was  the  first 
privy  counsellor  sworn  in,  and  in  the  capacity  of  Secre- 
tary of  State,  entered  on  that  career  of  public  service, 
which  was  destined  to  last  during  the  long  period  of  forty 
years,  and  to  terminate  only  with  his  life.  He  lost  no 
time  in  directing  his  sovereign's  attention  to  the  esta- 
blishment of  the  Protestant  religion,  according  to  the 
present  form  of  worship  of  the  church  of  England.  In 
advocating  the  cause  of  simplicity  in  the  reformed  ritual, 
he  experienced  considerable  difficulty  from  Elizabeth's 
predilection,  (though  a  Protestant,)  to  the  imposing  splen- 
dour of  Romish  ceremonies,  a  predilection  in  Avhich  the 
(lucen  received  the  support  of  many  dignitaries  of  the 
church.  In  civil  afl'airs,  the  ascendency  of  Cecil  was 
far  more  conspicuous.  His  thoughtful  habits,  and  a 
facility  in  composition  early  acquired,  led  him  to  follow 
the  rule  of  recording  on  paper  his  opinions  on  subjects 
of  importance,  and  writing  answers  to  all  publications 
hostile  to  the  queen's  government.  That  economy  of 
the  public  money,  which  is  in  the  mouth  of  every  minis- 
ter, was  perhaps  never  so  judiciously  and  effectually 
practised  as  \iy  him.  The  rule  of  this  reign  was  not  to 
withdraw  from  the  burden  of  continental  wars,  but  to 
avoid  taking  a  lc;vding  part,  and  to  confine  the  exercise 
of  intcri'ei'cnce  to  those  circumstances  in  whicli  it  hatl 
become  indispensably  necessary.  Teaching  her  allies  to 
rely  on  their  own  resources,  Elizabeth  was  accustomed 


CECIL. 


533 


10  lii'in^  lioiiif  lici'  ii'u<<|i:^,  iiiiu  iriliiiKiiiil  Im  1'  louiis  as 
soon  as  the  state  of  niilitary  (jpurulioiis  permitted  it.  Hep 
cautious  iiiiiiisler  persuaded  her  to  despise  all  dreams  of 
continental  acquisition,  and  to  decline  cvin  tlie  proll'ered 
sovcreijjnty  of  Holland.  Cecil  was,  in  eonsc(|u<nce, 
often  censured  as  tUe  adviser  of  a  narrow-minded  policy, 
hut  he  was  indilfercnl  to  such  accusations,  and  placed  his 
reliance  on  the  eviiknce  of  facts.  He  resisted  also,  as 
iiuicli  as  in  his  power,  the  importunities  of  idle  and  ra- 
pacious courtiers.  While  thus  hostile  to  irregular  grants, 
lie  was  |)inictaal  and  even  liberal  in  the  reward  of  real 
services.  He  is  considered  the  author  of  a  very  mate- 
rial reform  in  the  mode  of  paying;  the  army,  hy  which 
the  money  of  the  soldiers,  instead  of  fjoinj^  ihroui^h  the 
medium  of  the  officers,  a  practice  liable  to  jjreat  abuse, 
was  transmitted  directly  from  government  to  the  privates. 
I'roni  this,  and  other  circumstances,  arose  the  saying, 
that  "  the  tjucen  paid  liberally,  though  she  rewarded 
•sparingly. " 

The  gradation  of  Cecil's  honour  was  as  follows:  In 
1361  he  was  promoted  to  the  office  of  master  of  the 
wards,  or,  in  other  words,  president  of  the  court  of 
wards.  In  1571,  after  he  had  been  the  chief  instrument 
of  extinguishing  a  dangerous  rebellion  in  the  north,  he 
was  made  Baron  Burleigh  ;  and  in  1572,  after  escaping 
from  a  conspiracy  against  his  life,  in  which  the  Spanish 
ambassador  was  implicated,  he  was  made  a  knight  of 
the  garter.  In  the  same  year,  on  the  death  of  the  lord 
high  treasurer,  he  was  raised  to  that  exalted  and  labo- 
rious station.  In  the  exercise  of  its  functions,  Cecil  was 
equally  vigilant  in  regard  to  the  collection  and  distribu- 
tion of  the  public  money;  permitting  no  undue  partiality 
in  the  former,  and,  in  the  latter,  making  it  an  express 
rule  to  issue  nothing  without  a  direct  order  from  the 
(piccn.  He  never  imitated  the  usual  practice  of  trea- 
surers, in  occasionally  borrowing  from  the  treasury  for 
private  purposes  ;  and  he  was  almost  the  only  mbiister 
of  that  age,  who,  at  his  death,  owed  nothing  to  the 
public.  Though  frequently  the  admirer  of  vij;orous 
measures,  the  general  character  of  his  policy  was  pacific. 
"  War,"  he  used  to  say,  "  is  soon  kindled,  but  peace  is 
very  hardly  procured."  "  A  realm  gains  more  by  one 
year's  peace  than  by  ten  years  war."  The  reader  m  lio 
will  take  the  pains  to  compare  the  ambition  of  Europe 
in  these  days  and  in  our  own,  will  find,  that,  while  the 
inducements  to  war  were  equally  great,  the  course  of 
policy  pursued  in  the  two  cases,  forms  a  remarkable  con- 
trast. Scotland  and  Franco  were  at  that  time  torn  by 
intestine  convulsions,  and  the  low  countries  involved  in 
a  tcdiotis  war  with  Philip  II.  AH  presented  tempting 
opportunities  of  conquest  to  an  English  army;  but  con- 
quest, Cecil  well  knew,  is  not  the  true  fou\;dation  of  na- 
tional strength.  He  was  the  first  to  discover  the  hostile 
intentions  of  Philip  towards  England,  but  delayed,  as 
long  as  possible,  the  resort  to  actual  warfare.  When 
the  defeat  of  the  armada  put  a  finish  to  Philip's  hopes, 
and  disposed  him  to  reasoir.ible  terms  of  peace,  Cecil, 
who  had  hitherto  been  most  vigilant  in  opposing  him, 
now  became  the  advocate  of  a  cessation  of  military  ope- 
rations, unsuccessfully  indeed,  for  the  passions  which 
prompted  a  continuance  of  the  war  were  too  violent  to 
yield  to  reason  and  argument.  Zeal  for  religion,  revenge 
for  meditated  subjugation,  and  the  hope  of  rich  captures, 
all  contributed  to  stimulate  the  nation  to  a  prosecution  of 
hostility  against  Philip.  In  regard  to  France,  the  pub- 
lie  mind  being  less  strongly  agitated,  Cecil's  prudent 
counsels  were  adopted  by  liis  sovereign,  aiuK  agreeably 


to  thcni,  s'li  II  ;>s»i.-.uin!.e  uirl)  alloidiil  ;i-i  «  as  reqwisit! 
to  preserve  the  liugonots  from  falling  under  subjection 
to  their  Culholic  adversaries.  Succour  to  that  extent 
was  called  for  by  the  cause  of  religion,  but  to  f^o  failher 
would,  in  Cecil's  o]iinion,  have  answered  no  useful  pur- 
l)ose,  since  he  was  sutislicd  that  the  rreneli  govenimcni, 
whether  Piotesianl  or  Catholic,  would  remain  equally 
the  rival  of  England.  He  persevered  accordingly  in  the 
same  cautious  course,  alter  the  massacre  of  SlUarthoIo 
mew  had  kindled  the  sjjjrit  of  the  nation  to  such  a  heigh' 
as  to  make  our  noldes  aiitl  gentry  come  forward  and  vo- 
lunteer a  crusade  against  tbe  Catholics  of  France  at  the 
head  of  30,000  men. 

The  policy  of  Elizabeth,  in  regard  to  Scotland,  was 
more  delicate  and  complicated  than  towards  either 
Prance  or  Spain,  Mary  had  committed  the  imprudence, 
never  to  be  forgiven,  of  assuming  her  title,  and  disputing 
her  legitimacy.  She  eclipsed  I'^lizabeth,  likewise,  in 
tho.se  personal  charms,  of  which  the  queen  of  England 
was  as  jealous  as  the  less  enlightened  part  of  her  sex. 
On  the  other  hand,  the  free  tenets  of  the  Scottish  Pro- 
testants were  as  much  the  aversion  of  Elizabeth  as  those 
of  her  own  Puritans.  When  they  proceeded  to  bring 
their  sovereign  to  trial,  and  to  deprive  her  of  her  liberty 
and  her  power,  the  high  prerogative  feelings  of  Eliza- 
beth were  alarmed,  and  she  coidd  with  difficulty  be  re- 
strained from  sending  an  army  against  tliem.  The  long 
confinement  to  which  \Iary  was  aftcnvards  subjected  in 
ETigland,  resulted  from  the  concurrent  advice  of  Cecil 
and  of  all  Elizabeth's  ministers,  who  regarded  her  as  an 
implacable  enemy,  both  to  their  mistress  and  their  reli- 
gion. They  represented,  likewise,  that  the  possession 
of  the  person  of  the  Scottish  sovereign  gave  Elizabeth  a 
powerful  hold  over  the  Protestants  in  Scotland,  who 
dieaded  nothing  so  much  as  the  return  of  an  ofl'endcd 
sovereign.  In  the  trial  of  the  unfortunate  Maiy,  Cecil 
was  one  of  the  leading  cominissioncrs.  He  was  privy, 
also,  to  the  transmission  of  the  warrant  for  her  execution, 
though  by  no  means  the  principal  cause  of  that  unjusti- 
fiable act,  as  his  artful  sovereign  affected  to  declare.  No 
princess  ever  understood  better  than  Elizabeth  the  art 
of  shifting  odium  fiom  herself;  the  blame  of  tlie  Duke 
of  Norfolk's  death  having,  in  like  manner,  been  charged 
by  her  on  Cecil. 

To  perform  the  various  duties  of  the  situations  occu- 
pied by  this  statesman,  required  an  extraordinary  share 
of  application.  Yet,  by  adhering  strictly  to  method,  and 
to  his  favourite  maxim,  that  the  "  shortest  way  to  do 
many  things  is  to  do  one  thing  at  once,"  he  contrived  to 
fulfil  his  task  without  cither  hurry  or  confusion.  In  his 
court,  he  expedited  more  causes  in  one  term  than  his 
predecessors  had  been  accustomed  to  get  through  in  a 
twelvemonth.  Even  when  It.bouring  under  severe  pain 
from  gout,  he  frequently  made  himself  be  cirricd  to  his 
office  for  the  dispatch  of  business ;  and  one  of  his  con- 
temporaries has  declared,  that,  during  a  period  of  Iwen- 
ty-four  years,  he  never  saw  him  idle  for  half  an  hour  to- 
gether. He  was  remarked  for  preserving  an  unaltered 
countenance  in  the  most  embarrassing  situations,  and  for 
allowing  no  one  among  his  friends  to  acquire  an  ascend- 
ency over  him,  so  as  to  inlhience  his  public  conduct.  He 
behaved  with  great  command  of  temper  towards  his  ene- 
mies; and  as  lie  favoured  his  familiar  acquaintances  no 
more  than  sti-angers,  in  regard  to  government  promo- 
tions, it  became  a  commoii  saying,  that  he  was  a  "  better 
enemy  than  friend,"  Merit  in  tlieir  respective  depart- 
ments was  with  him  the  only  title  to  preferment ;  and 
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never  were  the  agents  of  the  English  government  better 
chosen  tiian  under   his  direction.     He  was  remarkable 
for  obtaining  early  intelligence  of  the- secret  plans  of  the 
queen's  enemies,  both  at  home  and   abroad  ;  and  if  the 
methods  to  which  lie  resorted  for  this  purpose  were  ex- 
ceptionable, we  should  recollect,  that  he  lived  in  an  age 
when  tlie  public  doctrine  of  his  antagonists  was,  to  "keep 
no  faith  with  heretics."    No  man  could  be  more  delicate 
or  impartial  in  the  administration  of  justice, — a  virtue  by 
no  means  common  in  those  days,  when  the  favour  of  the 
great  was  the  road   to  wealth  and   prefennent.     It   was 
common  for  him  to  recei\e  every  day,  during  term  time, 
a  number  of  petitions,  which  he   took  home   with  him, 
read  during  tlie  evening,   and   was   ready   with   his   an- 
swers to  the  whole  body  of  applicants  the  next  morning. 
His  stile  of  living  was  more  costly  than   might   have 
been  expected  in  a  man  so  completely  absorbed  in  busi- 
ness.    He  had  four  places  of  residence, — his  lodgings  at 
court,  his  house  in  the  Strand,  his   seat   at  Theobald's, 
which  was  his  favourite   I'esort,  and  Burleigh-house,  the 
family  residence.     It  was  computed,  that  his  domestic 
expences  at  his   house   in   London  amounted  to   30/.  a 
week  in  his  absence,  and  40/.  or  50/.  when  he  was  pre- 
sent.    This  stile  of  expence,   and  the   open   hospitality 
connected  with  it,  liave  been  ascribed  to  the  view  of  cul- 
tivating popularity.     It  was  at  Theobald's  that  he  was 
accustomed  to  receive  his  share  of  those  frequent  visits 
with   whicli  his   royal  mistress  was  accustomed  to  com- 
pliment her  principal  ministers.  In  regard  to  the  queen's 
temper,  though  his  gravity  and  respectability  of  charac- 
ter exempted  iiim  from  frequent  returns  of  those  sallies 
of  passion   which  she  was  accustomed  to   vent   on   her 
courtiers,  he  was  subjected,  notwithstanding,  to  serious 
mortification.     At  several  periods  of  his  long  career,  we 
find  him  desirous  of  retiring  from  office  ;  but  Elizabeth 
would  never  listen  to  it,  and  used  to  rally  him  on  it  in  let- 
ters which  are  still  preserved,  and   form  a  curious  con- 
trast to  the  stately  gravity  of  ofiicial  communications  in 
the  present  day.     Wiiile   she   would  not  hesitate,  when 
contradicted,  to  call  him  a  "  froward  old  fool,"  she  was 
studious,  at  other  times,  to  make  up,  by  a  return  of  atten- 
tion, for  such  occasional  rudeness.     When,  in  his  latter 
years,  his  gout  had  become  very  troublesome,  she  used 
to  make   him   sit  down  in  her  presence,  saying,  "  My 
lord,  we  make  use  of  you,  not   for  your  bad  legs,  but 
for  your  good  head."     The  attacks  of  this  complaint  con- 
curred, with  h.is  habit  of  business,  in  rendering  him  very 
temperate.     His  rule  was,  to  partake  of  few  dishes,  to 
drink   only  thrice  at   a  meal,  and   very  seldom  of  wine. 
Though  noon  was,  in  these  days,  the  hour  of  dinner,  it 
was  not  unusual  with  him  to  refrain  from  supper. 

Burleigh  was  remarked  for  his  piety,  and,  in  regard 
to  his  tenets,  was  strictly  attached  to  the  established 
church.  He  was  regarded,  in  fact,  as  its  official  protec- 
tor at  court;  a  circumstance  which  is  thought  to  have 
induced  his  rival  Leicester  to  place  himself  at  the  head 
of  the  Puritans.  In  addition  to  his  other  good  qualities, 
he  was  eminently  charitable,  it  being  computed  that  he 
and  Lady  IJin-lcigh  distributed  annually  500/.  to  the  poor. 
His  death  took  |)latciii  1598,  in  his  78th  year.  In  sum- 
ming up  the  leading  features  of  liis  character,  we  find  no 
pretensions  to  the  possession  of  oratory,  or  of  engaging 
address  ;  unwearied  application  and  cool  consideration 
constitute  the  basis  of  his  fame.  Neither  his  speeches 
n<jr  writuigs  indicate  any  attcmjit  to  dis)>lay  imagination, 
— all  api><;ars  the  rigid  and  tUliherate  exercise  of  intel- 
lect.  It  is  needless  to  say,  how  nmch  more  of  the  states- 


man is  discovered  by  these  qualities,  than  by  that  which 
so  often  constitutes  a  passport  to  power, — a  fluency  in 
public  speaking.  And  when  we  look  back  to  the  judg- 
ment with  which  Burleigh  steered  the  vessel  of  the 
state,  in  times  no  less  perilous  than  the  present,  we  may 
be  induced  to  wish  that  the  habits  of  our  ministers  were 
more  akin  to  those  of  this  cautious  and  successful  states- 
man ;  in  particular,  that  it  were  in  their  power  to  re- 
trench the  siiare  of  their  time  appropriated  to  parliamen- 
tary debate.  A  larger  proportion  would  thus  be  left  for 
the  exercise  of  that  reflection  in  the  closet,  which  so 
eminently  characterised  the  cabinet  of  Queen  Elizabeth, 
and  was  the  source  of  that  renown  with  which  his  name 
has  been  handed  down  to  posterity,     (p^) 

CECIL,  Robert,  Earl  of  Salisbury,  son  of  the  pre- 
ceding, though    less  eminent  than  his  father,  was  suffi- 
ciently distinguished  to  merit  a  place  in  British  biogra- 
phy.    He   appears,   for  the  date  is  by  no  means  free  of 
doubt,  to  have  been  born  in  1563  ;  and,  after  serving  in 
the  English  fleet  against  the  armada,  and  being  returned 
member   for   Hertfordshire,  he  was  appointed,  in  1596, 
second   secretary  of  state   under   Sir   Francis  Walsing- 
ham.     Having  tlie  advantage   of  his   father's  admirable 
example  and  instruction,  he  was  thought  worthy  to  suc- 
ceed him  in  the  high  station  of  lord  treasurer,  and  con- 
tinued to  fill  it  during  the  remaining  years  of  Elizabeth's 
life.     Though  frequently  at  variance   with  the   Earl   of 
Essex,  he  did  not  yield  to  that  impetuous  nobleman  in 
rooted  antipathy  to  the  Spaniards.     Attached  as  he  was 
to  the  queen,  and  zealous  in  pleading  in  parliament  in 
defence  of  her  obnoxious  measures,  he  was  too  knowing 
a  courtier  to  neglect  the  rising  sun,  and  ventured  on  a 
correspondence  with  King  James,  which  had  at  one  time 
been  well  nigh   discovered   by  his   suspicious   mistress. 
Being  still  a  commoner,  (for  he  was  a  younger   son   of 
Lord  Burleigh,)  King  James,  on  his  accession,  bestowed 
on  him  the   honour  of  a   peerage,  and  soon  after  made 
him  one  of  the  knights  of  the  garter.     Though  not  con- 
tinued in  the  post  of  treasurer,  he  was  confidentially  cm- 
ployed,  and   was   almost  the  only  minister  who  resisted 
the  growing  influence  of  the  Spaniards  at  court.     On  the 
death  of  the    Earl  of  Dorset  in  1 60S,  he  was   appointed 
to  succeed  him  as  treasurer, — a  place  of  great  difficulty, 
inconsequence  of  the  king's  thoughtless  profusion.     To 
this  unfortunate  disposition  he  made  so  much  opposition 
as  prudence  allowed,  and  was,  on  the  other  hand,  inde- 
fatigable in  drawing  the  utmost  from  the  royal  demesnes. 
At  the  same  time,  he  was  by  no  means  unmindful  of  his 
own  interest,  and,  though  he  surrendered  the  patent  for 
the  mastership  of  the  court  of  wards,  he  found  means  to 
amass  a  very  considerable  fortlme.     He  approved  him- 
self in   parliament  an  equally  zealous   advocate   for  the 
prerogative  under  James  as  under  Elizabeth.     His  con- 
stitution, always  delicate,  was  impaired  by  application  to 
business,  and  began  to  give   way  in    1609.     The  decay 
was  progressive  till  1612,   in  which  year  his  death  took 
place. 

Compared  with  his  father,  the  Earl  of  Salisbury  will 
be  found  a  minister  of  perhaps  equal  ability,  but  inferior 
in  candour  and  probity.  His  particular  talent  was  in  di- 
plomacy, for  no  man  could  more  dexterously  penetrate, 
in  a  conference,  the  views  of  foreign  ministers,  or  con- 
ceal his  own.  Notwithstanding  his  love  of  money,  he 
was  completely  above  the  reach  of  corruption  from 
abroad.  His  exceptionable  acts  in  raising  public  sup- 
plies, by  the  sales  of  titles,  and  otherwise,  are  to  be  at- 
tributed chiefly  to  the  factious  and  corrupt  character  of 
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tlic  court.  The  fijreat  impMtations  on  liis  memory,  are 
his  hostile  moasuros  ajjainst  two  eminent  but  iinlorlu- 
iiale  nun,  the  Jiari  of  Essex  and  Sir  Walter  Uah;i^h. 
In  regaid  to  the  I'ormer,  it  is  [jrctty  <  lear,  llial  the  part 
he  acted  was  dictated  by  his  duty  to  his  sovcieijjn  and 
his  country  ;  and  as  to  the  latter,  it  is  possible,  tlial 
when,  by  the  publication  of  farther  documents,  we  be- 
come fnlly  ac(iiiainle(l  with  the  history  of  the  ti'ansaction, 
we  shall  find  reason  to  acquit  him  of  vindit  live  persc- 
ctilioii.  Those  who  dislike  his  memory,  in  consc<|uencc 
of  his  subserviency  to  the  crown,  may  have  some  satis- 
f.iction  in  Icarninj;;,  that  his  life  at  court  was  by  no  means 
a  bap|>y  one.  In  161)3,  after  James's  accession,  he  wrote 
to  his  friend.  Sir  John  Hari-in^ton  :  "  Good  knight,  I  am 
pushed  IVoni  the  throne  of  comfort,  and  know  not  where 
the  winds  and  waves  of  a  court  will  bear  me.  'Tis  a 
great  task  to  prove  one's  honesty,  and  yet  not  spoil  one's 
fortmie.  1  wish  1  waited  now  in  your  presence-chamber, 
with  case  at  my  food,  and  rest  in  my  bed."  And,  in  his 
last  illness,  he  addressed  to  his  friend,  Sir  Walter  Cope, 
the  following  remarkable  expression  :  "  Ease  and  plea- 
sure (|uake  to  luar  of  death  ;  but  my  life,  full  of  cares 
and  miseries,  desireth  to  be  dissolved." 

In  his  person  the  Earl  of  Salisbury  was  little  indebted 
to  nature,  being  very  crooked  ;  but  ids  couiilenance  was 
not  unbeconnng;  and  he  was  remarked  for  the  fierceness 
of  his  eye.  He  was  allowed  by  his  enemies  to  be  an  ex- 
cellent sjieaker,  though  an  indifferent  writer.  Several 
of  his  speeches  were  printed,  as  well  as  a  book  against 
the  Papists,  and  A'otes  on  a  Discourse  (by  Dr  John  Dee) 
on  the  Hcformation  of  the  Calendar.  His  ofTicial  letters 
to  our  foreign  ambassadors  arc  very  full  and  explicit. 
Many  of  them  arc  to  be  found  in  Sawyer's  Memorials  of 
Utate^  a  work  of  3  vols,  folio,  publislicd  in  1725.     (>;) 

CECROPIA,  a  genus  of  plants  of  the  class  Dioecia, 
and  ordei'  Diandria.     See  Botany,  p.  127. 

CECUOPS.     See  Athens,  Vol.  HI.  p.  12. 

CEDUELA,  a  genus  of  plants  of  the  class  Pentandria, 
and  order  Monogynia.     See  Botany,  p.  147. 

CEDUOTA,  u  genus  of  plants  of  the  class  Octandria, 
and  order  Monogynia.     See  Botany,  p.  198. 

CEL.'\NO,  the  name  of  a  town  and  lake  of  Naples, 
in  the  province  of  Abruzzo  Ultra.  It  is  about  47  miles 
in  circumference,  10  miles  wide  at  its  greatest  breadth, 
four  at  its  least  breadth,  and  its  average  depth  12  feet. 
This  lake  is  embosomed  in  an  ampiiilheatrc  of  lofty 
mountains  crowned  with  snow,  and  its  marj^in  is  covered 
with  numerous  villages,  and  well  cidtivated  farms.  Tiic 
ground  is  well  inclosed,  and  ti\e  siacsoftlie  mountahis 
are  covered  with  thri\  ing  woods.  The  lake  abounds 
with  a  variety  of  fish,  and  wild  fowl  in  great  (|uaiititics 
repair  to  it  at  stated  seasons.  The  emissary  of  C'laudian, 
for  draining  the  lake,  is  about  a  mile  and  a  half  from  the 
town.  It  is  a  tunnel,  three  miles  long,  in  some  parts  cut 
through  the  solid,  rock,  and  in  others  supported  by  ma- 
soni'y,  with  openings  from  above  to  admit  light  and  air. 
In  many  places  it  is  choked  wiln  rubbish  and  earth,  and 
is  of  no  use  in  discharging  the  superlluous  waters,  which 
escape  with  difficulty  by  some  unkiiown  channels.  As 
the  lake  is  supplied  by  tijrec  considerable  streams,  it  is 
often  raised  above  its  ordinary  level.  Sec  Sir  W.  Ha- 
milton's paper  in  the  Fhil.  Trans,  vol.  Ixxxvi.  p.  368  ; 
and  Swinburne's  TraveU.     (j) 

CELASTRUS,  a  germs  of  plants  of  the  class  Pentan- 
dria, and  orikr  Monogynia.     See  BorANV,  p.  146. 

CELEBES,  a  large  and  populous  isiand  in  lue  Indian 
seas.     Neither  the  exact  site  nor  dimensions  of  this 


island  arc  known  to  be  yet  ahcertuincd.  Captain  For- 
rest, a  judicious  navigator,  allirins  that  it  stretches  from 
about  2°  north  latitude  to  6°  !(/  south,  and  lies  between 
116"  4</  and  121°  40'  cast  longitude.  Von  Wurmb 
lays  it  down  from  the  third  degree  of  north  to  the 
fifth  flegrcc  of  south  latitudi',  anri  fixes  its  longitude 
under  136".  Some  navigators  and  geographers  main- 
lain,  that  its  breadth  is  5')()  miles,  others  restrict  it  to  7o, 
or  even  45.  Probably  it  docs  not  exceed  100  in  the 
broadest  parts,  an<l  diminishes  considerably  in  the  nar- 
rowest. Wc  may  remark,  in  general,  that  though  valu- 
able European  settlements  have  long  been  established 
here,  there  is  scarcely  any  island  in  the  same  situation,  in 
the  history  and  description  of  which  greater  confusion 
prevails. 

By  the  natives,  and  also  the  neii.'hbouring  people, 
this  island  is  called,  A'egree  Oran  liuj^t^rss,  or  'J'aiwa 
Macassar.  Though  lying  directly  under  the  line,  the  cli- 
niate  of  Celebes  is  temperate,  from  the  heat  being  mode- 
rated by  the  sea  breeze  circulating  among  the  mountains 
and  vallies.  Slight  shocks  of  earth<|uakes  are  somctimo 
felt,  and  violent  storms  occasionally  visit  the  counti-y. 

(Jold  is  obtained  in  several  districts  of  Celebes,  parti- 
cularly towards  the  cast,  from  the  beds  of  rivers  or  tor- 
rents issuing  from  the  mountains,  and  also  from  pits  pur- 
posely dug  for  it.  On  discovering  a  gold  mine,  the  work- 
men first  conduct  water  to  its  immediate  vicinity,  and  then 
dig  down  until  finding  a  kind  of  blac  k  sand  among  w  hich 
it  is  lodged.  Quantities  of  this  are  taken  uj)  by  the  mi- 
ners, who  place  themselves  amidst  a  pond,  pool,  or  stream 
of  water,  and  putting  the  sand  into  a  Hat  wooden  dish, 
wash  the  whole  gradually  aw^ay,  until  the  heavy  particles 
of  gold  falling  to  the  bottom,  alone  remain  in  a  cavity  in 
the  centre.  Tlie  gold  thus  collected  is  dried  in  a  cocoa 
nut  shell  near  the  fire,  and  cleansed  as  well  as  possible 
from  any  remaining  grains  of  sand.  Before  di_gging  a 
mine,  the  -workmci.  turn  aside  the  nearest  river,  or  drain 
ofl'  part  of  it ;  then  they  search  a  foot  deep  in  the  sand  for 
pieces  of  native  gold.  Their  expectations  of  success  are 
regulated  by  the  appearance  of  the  neighbouring  stones 
and  rocks  :  Where  rich  ore  is  found,  blue  and  yellow 
are  predominant ;  where  the  ore  is  of  less  value,  the 
stones  are  grey.  Gold  is  obtained  from  the  crevices  of  the 
Vocks  in  pieces  of  considerable  size;  one  was  lately  seen 
weighing  nine  pennyweights,  and  others  are  got  equal  to 
two  or  three  rials.  The  water,  issuing  from  tiie  moun- 
tains, brings  down  earth  along  with  it,  which  being  re- 
ceived in  vessels,  deposits  the  gold  in  the  bottom  after 
the  water  has  filtered  througli.  For  the  most  part, 
the  gold  of  Celebes  is  pure  and  of  the  richest  (piality, 
but  generally  moic  valuable  at  the  first  opening  of  a 
mine.  No  accurate  calculation  can  be  formed  of  the 
quantities  obtained  throughout  the  island,  but  the  Dutch 
were  formerly  enabled  to  procure  to  the  value  of  1 24,000/. 
annually.  Iron  and  copper  arc  likewise  found  in  con- 
siderable abundance. 

The  hills  of  Celebes  are  covered  with  wootls.  among 
which  are  fruit  trees  and  bushes  known  only  by  descrip- 
tion to  Europeans.  Lemons  and  oranges  arc  in  great 
profusion  ;  and  also  the  more  necessary  plants  of  sugar 
cane,  Indian  corn,  rice,  and  cotton. 

Of  quadrupeds,  there  are  hor.scs,  cows,  bufTalocs,  wild 
hogs,  goats,  and  sheep  of  large  size.  The  horses  are  of 
a  small  black  breed,  and  are  greatly  esteemed  by  the  na- 
tives. The  flesh  of  cows  and  goats  is  ate,  but  no  use 
whatever  is  made  of  the  milk. 

This  island  is  plentifully  stocked  witli  wild  fowl  and 
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poultry,  and  a  great  quantity  of  turtle  abounds  on  the 
coast.  Tlie  latter  is  a  principal  object  of  pursuit  among 
the  natives,  not  as  an  article  of  food,  but  for  the  sake  of 
the  shell.  This  they  are  said  to  possess  the  singular  art 
of  taking  ofl"  ^vitilout  injury  to  the  animal,  which,  after 
the  operation,  is  allowed  to  escape. 

The  inliabitants  of  Celebes  are  supposed  to  be  two  or 
three  millions  in  number.  Yet,  though  it  be  certain 
that  the  island  is  extremely  fertile  and  populous,  we 
conceive  that  the  calculation  is  exaggerated.  They 
are  of  a  copper  colour,  or  reddish  yellow,  rather  of  a 
squat  figuic,  and  ungraceful  demeanour.  Neverthe- 
less some  of  the  women  have  regular  features  and 
pleasing  countenances,  and  are  nearly  as  fair  as  Euro- 
peans. In  general,  the  natives  are  suspicious,  cruel,  and 
ferocious,  the  common  character  of  mankind  in  the  same 
latitudes ;  but  they  are  ingenious,  high-spirited,  and 
brave.  The  men  are  capable  of  great  fatigue,  and  can 
patiently  endure  protracted  abstinence  ;  they  are  tempe- 
rate in  living,  and  hence  longevity  is  frequently  met 
with.  The  women  are  greatly  addicted  to  sensuality, 
susceptible  of  warm  attachments,  and  their  jealousy  is 
imbovmded. 

The  heat  of  the  climate  is  so  favourable  to  vegeta- 
tion, that  agricultural  operations  are  attended  with  little 
care  or  anxiety.  Rice,  cotton,  and  the  sugar  cane,  are 
its  chief  objects.  The  fields  for  cultivating  the  first  of 
these  vegetables  are  divided  by  fences,  which  shews  that 
the  natives  have  an  accurate  notion  of  the  distinction  ot 
property,  and  the  disposition  of  the  surface  is  accommo- 
dated to  essential  circumstances.  Some  of  the  grounds 
for  producing  rice  are  on  declivities,  where  little  canals 
about  twenty  yards  asunder  are  formed  for  the  irrigation 
of  the  land.  The  fields  are  overflowed  to  the  depth  of 
six  or  eight  inches  during  sixteen  days,  and  being  then 
in  a  very  humid  state,  about  20  bullocks  trained  to  the 
■work  are  inclosed,  and  driven  round  and  round  until  the 
ground  is  completely  poached.  Water  is  again  admit- 
ted to  overflow  the  surface,  and  the  land  is  afterwards 
considered  in  a  fit  state  to  produce  the  crop.  Rice  plants 
are  next  stuck  into  the  mud  eight  inches  asunder,  and, 
until  half  grown,  the  ground  is  constantly  watered  ;  but 
at  that  period  the  shade  of  the  plants  keeps  it  moist, 
which  obviates  the  necessity  of  continuing  to  overflow 
it.  Being  cut  and  put  up  in  small  bunches  when  ripe, 
the  rice  is  built  into  stacks,  and  after  remaining  thus 
about  fourteen  days  is  carried  home.  To  preserve  it 
from  the  weevil,  it  is  not  cleaned  from  the  stalk,  and, 
by  occasional  airing,  it  may  be  kept  fit  for  use  during 
two  years.  Witii  similar  precautions,  Indian  corn  may 
be  preserved  six  months.  Abundance  of  sago  is  obtain- 
ed, and  may  be  called  a  substitute  for  bread  among  the 
numerous  inhabitants  of  Celebes.  It  is  a  preparation 
from  the  soft  pith  of  a  tree,  which  is  described  as  re- 
sembling the  cocoa  tree,  but  with  a  larger  leaf,  and  about 
two  feet  in  diameter.  Being  felled,  the  trunk  is  divided 
into  pieces  of  about  ten  feet  long,  which  are  split  up  by 
means  of  wedges.  The  pith  is  taken  out,  pounded  with 
a  mallet,  and  washed  in  a  river,  after  which  the  sago  is 
separated  from  the  bran,  and  carried  home  in  utensils 
made  of  leaves.  It  is  dressed  or  baked  without  water ; 
if  put  aside  in  a  pot,  the  sago  soon  becomes  moist  and 
forms  into  a  cake,  in  which  state  it  will  keep  several 
days;  if  not  required  for  immediate  consumption,  it  is 
laid  in  a  stream,  where  it  may  be  preserved  six  or  eight 
months.  The  sugar  cane  is  cut  into  joints,  from  which 
the  outer  skin  is  peeled,  and  the  joints  pounded  to  soft- 


ness in  large  mortar.s.  In  the  next  place  the  substance 
is  pressed,  and  the  liquor  boiled  until  it  attains  a  certain 
consistence,  when  it  is  taken  off  the  fire  and  cooked. 
This  is  kept  for  making  sweetmeats,  the  only  use  to 
which  it  is  applied. 

Thus  the  natives  of  Celebes  appear  imperfectly 
skilled  in  agriculture  ;  but  profiting  by  the  soil  and  cli- 
mate, they  obtain  abundant  crops,  part  of  which  are  ex- 
ported. 

Great  confusion  prevails  in  any  accounts  that  can  be 
procured  of  the  civil  divisions  of  territory  in  this  island. 
It  is  evident,  however,  that  they  are  numerous,  and  that 
the  inh?,bitants  of  each  have  a  certain  peculiarity  of  man- 
ners which  distinguishes  them  from  those  of  the  rest. 
Six  or  seven  principal  divisions  have  been  named,  which 
seem  independent  of  each  other.  Goa  or  Goach,  Bony 
or  Pony,  Wajoo  or  Tuadjoo,  Sopin,  Sclindrim,  and 
Mandhar.  Besides  these,  are  Tello,  Sandrabony,  and 
various  territories,  which  may  partly  be  s5'nonymous 
with  the  former.  Dispersed  throughout  these  divisions 
are  different  tribes,  called  by  some  Barreo,  Tobogees, 
Tremany,  and  Uncuila,  who  inhabit  towns  and  villages 
chiefly  towards  the  coast.  The  British  are  best  acquaint- 
ed with  the  town  of  Macassar,  from  a  Dutch  settlement 
being  established  there.  It  was  lately  calculated  to  have 
contained  about  10,000  native  inhabitants,  of  whom  2000 
were  capable  of  bearing  arms.  Two  towns,  Parlow  and 
Dungally,  are  situated  in  Parlow  Bay.  The  former  is 
of  considerable  size,  consisting  of  about  500  houses,  and 
is  the  capital  of  a  fertile  district  called  Kyly,  or  Uncuila. 
It  is  a  place  of  considerable  trade,  and  the  residence  of 
many  wealthy  native  merchants.  The  latter  is  towards 
twelve  miles  distant,  and  independent  of  its  government. 
It  stands  on  a  point  of  land,  and  is  defended  by  a  fort  or 
block-house  situated  on  a  hill,  in  which  are  about  15 
swivels,  30  blunderbusses,  and  200  small  arms.  Consi- 
derable trade  is  carried  on  from  both  these  towns,  and 
numerous  artificers  inhabit  both.  The  town  of  Toniboo 
stands  at  a  little  distance  from  the  sea,  on  the  banks  of 
a  river  flowing  into  a  fine  bay  of  the  same  name.  It  is 
less  compact  than  the  others,  and  contains  about  700 
inhabitants,  who  have  only  a  few  small  arms  for  their 
defence.  They  are  a  warlike  race,  but  seem  possessed 
of  very  little  prudence  ;  for  though  abundantly  stored 
with  provisions,  they  dispose  of  them  so  regardlessly, 
that  they  are  not  only  often  obliged  to  purchase  a  sup- 
ply from  other  places,  but  sometimes  reduced  to  want. 
Besides  these  towns,  there  are  many  more  along  the 
western  coast,  and  towards  the  south  parts  of  the  island, 
which  have  been  more  fretjuented  by  Emopcans  than 
the  others. 

With  respect  to  the  trade  and  manufactures  of  the 
natives  of  Celebes,  as  their  wants  are  few,  their  com- 
merce is  limited;  neither  do  they  carry  on  any  regular 
trade  with  more  distant  countries,  cs])ecially  from  hav- 
ing scarcely  any  manufactures  that  would  be  an  object 
of  acquisition,  though  valuable  to  themselves.  How- 
ever, they  weave  a  quantity  of  very  fine  cotton  cloth, 
cheiiucred  red  and  blue,  wliich  is  greatly  esteemed  in 
India,  and  is  imitated  on  the  coast  of  Coromandel.  They 
also  weave  strong  white  cotton  cloths,  from  the  abun- 
dance of  cotton  on  their  island,  which  they  arc  very  ex- 
pert at  cleaning.  Beautiful  silk  belts,  wherein  they  fix 
their  creeses  or  daggers,  likewise  arc  manufactured; 
and  they  make  a  kind  of  paper  from  the  inner  bark  of 
a  small  tree.  They  uiiderstand  the  ai't  of  working  in 
gold  and  silvei- ;  and  can  cast  brass  guns  six  feet  long. 
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whicli  will  carry  a  half  jiound  ball.  A  number  of 
slaves  arc  annually  sold  lo  iiadcrs  from  Batavia  or  clsc- 
wlicrc.  These  unlbrlunate  bcinj^s  aie  (Generally  kidnap- 
ped, and  beinjj  secretly  sold  to  Europeans,  are  cariied 
away  in  their  vessels.  .\  Chinese  junk  or  vessel  of  larjjc 
size  annually  arrives  at  Maeassar,  and  the  goods  bcinij 
exposed  to  sale  in  a  larjje  buildin;^  specially  adapted  for 
the  purpose,  arc  very  soon  disposed  of  amonjj  the  natives, 
the  Dultli,  and  oilier  settlers.  Arms  and  ammunition, 
iron  and  steel,  blue  and  white  cloths,  and  oi)ium,  are 
imported.  Gold,  rice,  sago,  tortoise  sliell,  and  cotton 
cloths,  arc,  besides  llic  articles  already  named,  among 
the  exports. 

Several  remarkable  peculiarities  are  seen  in  the  go- 
vernment of  the  petty  states  of  CcIcIjcs  :  each  is  ruled 
by  a  rajah  or  chief,  some  of  whom  succeed  by  inheri- 
tance, and  others  arc  elected  lo  the  dignity.  The  fe- 
male sex  is  not  excluded  from  the  highest  degrees  of 
sovereignty.  Something  resembling  parts  of  the  feudal 
system,  as  recognised  in  Europe,  is  also  seen  in  the  island. 
Formerly  the  rajah,  or  king  of  Goach,  as  he  is  deno- 
minated by  the  Dutch,  was  the  most  powerful  in  Ce- 
lebes, although  the  territory  of  IJony  it  is  said  could  send 
70,000  fighting  men  into  the  field.  But  the  policy  of 
that  nation  having  been  to  maintain  one  tribe  against 
another,  his  power  has  declined.  Bony  is  governed  by 
a  rajah  called  Pajoitg,  who  is  elected  by  seven  chiefs, 
enjoying  this  privilege  by  hcreditaiy  right,  and  which 
may  rest  in  women  by  descent.  The  Pajong  is  under 
controul  of  400  representatives  of  the  people,  of  three 
difl'crent  degrees,  who  have  a  voice  in  the  government 
of  the  country.  Wajoo  or  Tuadjoo  is  governed  by  a 
rajah,  elected  from  the  chiefs  of  tlic  highest  rank,  who 
are  chosen  from  forty  others  of  lower  rank,  but  who  ne- 
vertheless arc  said  to  be  the  actual  rulers  of  the  state. 
Besides  these  there  is  still  another  order,  who,  as  be- 
fore, have  some  controul  in  state  alTairs.  The  council 
of  forty,  of  which  women  may  be  members  ct|ually  as 
men,  determine  questions  of  peace  or  war.  They  arc 
divided  into  three  portions,  each  of  which  has  a  chief 
banner  or  flag.  Two  chiefs  arc  elected  from  each  of 
these  divisions,  one  of  whom  has  the  administration  of 
civil,  and  the  other  of  military  matters,  and  over  the  whole 
is  the  fortieth  person,  called  matloua,  or  aramatooa,  the 
sovereign  of  the  whole.  Thus  there  are  two  from  each 
division,  and  the  sovereign  or  rajah.  When  the  arama- 
tooa  dies,  the  thirty-nine  survivors  elect  one  of  them- 
selves to  the  dignity. 

An  oath  of  fealty,  somewhat  similar  to  that  which  of 
old  was  known  in  countries  acknowledging  the  feudal 
system,  and  also  investitures  of  land,  prevail  in  Celebes. 
At  least  we  know,  that  such  is  the  case  with  regard  to 
foreigners.  The  person  is  introduced  to  the  presence 
of  the  rajah,  when  he  takes  up  a  shield  and  dagger,  and 
goes  through  all  the  warlike  manoeuvres  of  the  people 
with  great  violence  and  agitation,  at  the  same  time  vex- 
ing vengeance  against  the  various  tribes  at  war  with  the 
rajah.,  Tliis  being  done,  the  dagger  and  shield  are  laid 
down,  and  if  the  person  be  a  man  of  consideration  he 
seats  himself  by  the  rajah,  while  the  others  to  be  sworn 
in,  perform  a  similar  ceremony.  When  one  obtains  a 
grant  of  land  he  takes  possession  of  it  in  form,  by  kin- 
dling a  fire  upon  it,  and  piling  up  a  heap  of  stones,  a 
ceremony  icsembling  the  sasinc  used  in  this  kingdom. 

It  is  said  tliat  some  of  the  laws  of  the  natives  of  Cele- 
bes are  written,  and  that  others  are  administered  accord- 
ing to  tl-.e  custom  of  their  predecessors,  as  preserved  in 
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the  remembrance  of  aged  persons.  Crimes  are  not  pun- 
ished arbitrarily  at  the  will  of  the  chief,  but  according  U) 
established  laws.  The  accusation,  however,  is  brought 
before  him,  and  he  orders  an  investigation  of  the  fact. 
When  a  n-port  is  made,  if  it  be  of  a  crime  dcserviii;; 
capital  \>uiiishment,  the  chief  gives  a  sign  with  his  ever., 
and  the  culprit  is  carried  forth  and  poniarded.  Should 
aggravated  circumstances  have  attended  it,  the  chief  or- 
dains a  more  severe  punishment:  the  criminal  is  bound 
to  a  tree,  and  his  skin  pricked  with  daggers  in  innume- 
rable places,  which  are  rubbed  over  with  sugar  and  mo- 
lasses. His  whole  b(Kly  is  soon  covered  by  swarms  of 
ants,  and  he  is  literally  devoured  alive.  This  horrible 
punishment  is  never  inflicted  on  persons  of  high  rank, 
who  arc  simply  poniarded  to  death.  Nevertheless  some 
of  the  rajahs  rule  with  arbitrary  sway,  and  little  account 
is  made  ui  life  by  the  natives. 

The  difl'crent  tribes  are  frequently  involved  in  mutual 
wars,  originating  from  very  slight  occasions,  and  they 
even  venture  attacks  on  Europeans,  which  are  generally 
irregular.  All  are  noted  |)irates,  and  commit  many  de- 
predations on  the  vessels  of  every  nation  which  they  meet 
at  sea.  There  they  are  held  in  greater  dread  than  by 
land  ;  their  vessels  being  often  mistaken  for  those  ot 
more  pacific  people,  and  because  much  stratagem  is 
employed  to  decoy  the  imwary.  Long  voyages  are  made 
by  them  to  Prince  of  Wales  Island,  Batavia,  arid  so  far 
as  the  coast  of  New  Holland.  In  engagements  by  land 
the  victors  decapitate  the  slain,  and  prisoners  arc  sold 
for  slaves  at  between  5/.  and  10/.  each.  The  arms  arc, 
spear,  dagger,  and  shield  ;  but  many  have  muskets  like- 
wise. In  the  words  of  an  intelligent  voyager,  one  of 
these  natives  "  altogether  very  much  resembles  a  Scot- 
ish  highlandcr  when  the  ends  of  his  plaid  arc  sewed  to- 
gether. His  arms  are  a  sword,  lance,  dagger,  and 
target;  somclin^cs  a  musket  and  bayonet  or  blunderbuss 
instead  of  the  lance ;  but  then  he  is  attended  by  a  lad, 
wiio,  himself  armed,  curries  several  lances."  In  parti- 
ciilar  districts  the  natives  fight  with  barbed  arrows  poi- 
soned, blown  out  of  black  ebony  blow  guns  about  four 
or  five  feet  long.  In  the  use  of  them  they  arc  very  ex- 
pert, and  can  kill  at  the  distance  of  twenty  yards.  The 
eflcct  of  these  arrows  is  most  destructive,  and  the  oliject 
speedily  expires  in  excruciating  agonies. 

The  Mahometan  religion  was  established  in  Celebes 
in  the  end  of  the  sixteenth  or  beginning  of  the  seven- 
teenth century,  and  the  inhabitants  thence  entertain  a 
great  abhorrence  against  Christians.  There  is  a  high 
priest,  who  in  one  district  was,  of  late  years,  a  foreigner 
from  a  distant  island,  to  whom  much  deference  was 
shown.  A  rajah  desirous  of  making  war,  previously 
consults  the  priest  on  its  probable  success,  who,  after  a 
pretended  reference  to  a  book,  declares  his  opinion  :  if 
unfavourable,  the  rajah  prefers  submitting  to  an  indigni- 
ty :  if  the  reverse,  he  prepares  for  it  by  providing  hisn- 
self  with  a  charm  froni  the  priest,  which  he  believes  ren- 
ders him  invulnei-ablc..  But  the  charm,  which  is  only  a 
square  piece  of  paper  inscribed  with  certain  charsicters, 
remains  no  more  than  six  months  in  force. 

The  inhabitants  of  Celebes  do  not  adhere  strictly  to 
the  Mahometan  law  in  their  matrimonial  alliances.  If  a 
man  can  afford  to  maintain  four  wives,  he  may  marry  that 
number,  but  not  otherwise.  Tne  marriages  of  the  high- 
er ranks  arc  attended  with  many  ceremonies,  and  are  al- 
ways preceded  by  presents.  T.'iree  swivels  and  twenty 
pieces  of  white  cloth  are  considered  a  liberal  donation 
when,  on  a  recent  occasion,  the  children  of  two  chiefs 
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were  united.  Here  tlie  man  liad  accidentally  visited 
Celebes  in  a  pircaica!  vessel  from  another  island ;  and  on 
the  day  appointed,  his  father,  the  commander,  tos^cther 
with  his  crew,  came  on  shore,  armed  as  if  for  battle. 
The  high-priest  then  attired  him  in  a  pair  of  long  silk 
trovvsers,  and  also  in  five  or  six  silk  gowns  of  diftercnt 
colours,  v.'itli  a  wrapper  over  the  whole  :  he  put  a  cap 
on  his  head,  which  was  surmounted  by  a  turban.  A  pro- 
cession towards  the  town,  which  was  the  residence  of  the 
woman's  fatiicr,  ensued:  the  bridegroom  being  guarded 
by  twenty  of  his  own  men  armed  with  spears  and  shields, 
on  whose  approach  a  number  of  men  armed  in  the  same 
manner  issued  from  the  town,  when  a  sham  fight  well 
supported  began.  The  townsmen,  however,  gradually 
retreated  until  they  reached  the  gate,  when  a  piece  of 
chintz  stretched  across  prevented  their  entrance.  It  was 
withdrawn  on  the  defender's  receiving  a  present  of  a  lit- 
tle beetle-nut,  but  replaced  elsewhere,  while  the  sliam 
fight  continued  with  much  apparent  vehemence,  until 
the  donation  was  repeated.  This  ceremony  was  succes- 
sively renewed,  the  townsmen  always  retreating  until  the 
man  reached  the  house  of  the  bride's  residence.  Imme- 
diately upon  his  entrance,  he  seated  himself  beside  her, 
and  the  high-priest  performed  the  marriage  ceremony, 
enjoining  mutual  regard,  and  telling  the  bride  she  must 
forsake  all  other  men  for  her  husband's  sake,  be  atten- 
tive to  him  and  acknowledge  his  superiority.  The  priest 
then  began  to  smg  a  lively  tune,  at  the  close  of  which  all 
the  guests  joined  in  chorus. 

Youths  are  circumcised  at  about  tiie  age  of  fifteen,  and 
a  year  after  undergo  the  ceremony  of  having  their  teeth 
blackened,  which  last  operation  is  performed  on  girls 
also,  and  is  considered  an  ornament.  Different  festivals 
are  celebrated  on  the  island,  which  vary  according  to 
the  period,  and  the  parties  that  participate  in  them.  One 
is  held  at  the  close  of  harvest,  when  a  large  tree  full  of 
branches,  but  stripped  of  the  leaves,  is  brought  into  the 
middle  of  the  town,  and  stuck  in  the  ground.  The  ends 
of  the  branches  being  cut  oft",  are  replaced  by  the  ex- 
tremities of  sago  or  cocoa-nut  branches,  so  disposed  that 
.the  leaves  hang  down,  and  baskets  containing  boiled  rice 
or  Indian  corn  are  suspended  from  them.  When  the  tree 
is  thus  completely  decorated,  every  person  in  the  town 
contributes  a  dish  of  something,  such  as  fish  or  fowl, 
for  a  feast  at  sim-sct,  and  collect  to  dance  about  it.  An 
exterior  circle  is  formed  by  the  old  people,  an  interior 
one  by  the  war-men  and  their  wives,  and  within  that  is 
another  of  youths  and  girls.  Dancing  is  protracted  un- 
til midnight,  when  they  partake  of  the  feast,  beside  a 
large  fire,  and  by  the  light  of  lamps.  The  dance  is  then 
resumed;  and  the  tree  afterwards,  with  great  tumult, 
in  which  all  engage,  is  despoiled  of  the  baskets  of  rice. 
This  done,  the  actors  again  return  to  the  feast,  which  is 
now  finished. 

The  principal  diversion  of  the  people  is  cock-fighting, 
which  is  practised  every  afternoon,  and  is  very  well  un- 
derstood among  them.  The  whole  men  in  a  town  collect 
to  participate  of  the  sport,  and  spend  half  the  night  in 
gambling  with  cards  and  dice  when  it  is  over. 

The  natives  of  Celebes  entertain  an  idea,  that  if  a  sick 
person  can  cat  he  will  recover ;  and  employ  incantations 
in  endeavouring  to  operate  many  of  their  cures.  Their 
principal  specific  is  betel-nut,  and  tlie  rajah  is  a  chief 
operator.  Mis  taking  a  piece  into  his  mouth,  and  blow- 
ing on  the  part  alVected,  is  considered  a  sovereign  re- 
medy.    If  tiic  complaint  be  a  fever,  a  drum  is  beat  by 


two  men,  one  at  each  end,  without  intermission,  until 
the  patient  either  dies  or  recovers. 

On  the  death  of  a  i-ajah,  his  body  is  immediately  con- 
veyed to  a  building  where  all  public  business  is  trans- 
acted ;  the  people  singing  and  throwing  stones  before  it 
on  tiie  way,  and  at  the  same  time  bearing  their  warlike 
implements.  Eight  girls  sit  with  the  body,  four  on  each 
side,  two  days  and  a  night,  fanning  it,  while  two  lamps 
are  kept  constantly  burning.  The  rajah  generally  pro- 
vides himself  with  n  coffin  during  his  life,  and  he  is  car- 
ried to  the  grave  by  all  the  warriors  of  the  place,  who 
exhibit  a  sham  fight.  A  fire  is  kindled  at  the  grave  af- 
ter the  earth  is  returned,  and  watch  kept  there  during 
tlie  night:  next  morning  a  house  is  erected,  where  the 
widow  of  the  deceased,  attended  by  her  female  kindred, 
reside  during  a  moVith.  But  when  about  to  leave  it,  a  re- 
markable ceremony,  which  we  believe  is  elsewhere  un- 
exampled, takes  place.  A  woman  or  girl  is  barbarously 
murdered  by  the  natives  as  a  sacrifice  to  the  manes  of 
the  deceased.  Two  your)g  chiefs  commence  the  cruel 
ceremony,  by  plunging  their  spears  into  the  body  of  the 
innocent  victim,  who  meets  her  fate  with  fortitude  ;  and 
she  soon  falls  under  the  weapons  of  others.  Her  head 
is  then  severed  and  presented  to  the  successor  of  the  de- 
ceased, who  is  no  longer  recognised  by  his  former  name. 

Very  little  of  the  history  of  this  large  island  is  known 
to  Europeans.  The  natives  of  some  of  the  states  claim 
high  antiquity,  founding  their  origin  in  fabulous  tradi- 
tions transmitted  from  their  ancestors.  In  the  year  1 603, 
Goach  had  its  tJiirtcenth  chief  or  king,  and  in  about  the 
middle  of  the  last  century  its  twenty-second.  The  ter- 
ritory of  Bony  had  its  sixteenth  sovereign  in  1713, 
and  its  twenty-second  in  1775.  It  thence  appears  how 
rapidly  succession  takes  place,  and  instead  of  between 
three  or  four  generations  occupying  a  century  as  in  Eu- 
rope, the  number  is  infinitely  greater.  Probably  the 
frequent  wars  of  petty  states  contribute  much  more  than 
the  effect  of  climate  to  shorten  the  natural  term  of  life; 
for  it  appears  that  very  aged  persons  are  occasionally 
found  in  the  warmer  regions. 

In  the  year  1512,  the  Portuguese  established  them- 
selves in  Celebes,  and  are  said  to  have  assisted  the  na- 
tives to  build  the  fort  of  Macassar,  which  is  rather  more 
than  a  furlong  from  the  beach,  and  is  now  the  principal 
residence  of  the  Europeans.  The  Dutch,  esteeming  a 
settlement  on  the  island  of  great  consequence  to  their 
trade,  made  themselves  masters  of  the  fort  in  1567;  and 
from  thence  gradually  extended  their  encroachments  on 
the  natives.  Some  years  ago  they  had  no  less  than  370 
towns  or  villages  under  their  controul.  But  the  natives 
did  not  view  llieir  growing  influence  without  jealousy, 
and  resorting  to  arms,  endeavoured  to  repel  their  suc- 
cessive aggressions.  Some  of  the  more  warlike  tribes 
laid  waste  their  possessions  and  threatened  to  attack  the 
fort,  which  they  s\immon<  d  to  surrender.  The  Dutch 
found  means  to  retain  other  tribes  in  their  service,  by 
whose  assistance  they  made  a  sally  when  in  the  greatest 
danger,  and  obtained  a  signal  victory.  A  more  artful 
policy  than  force  of  arms  was  adopted,  in  exciting  dis- 
trust among  the  respective  tribes,  so  that  by  alternately 
aiding  one,  they  could  repress  the  power  of  another. 
Thus  they  lived  in  a  state  of  security  amidst  the  uninter- 
rupted wars  which  have  prevailed  during  the  preceding 
century. 

Settlements  on  the  island  of  Celebes  were  of  very 
great  importance  to  the  Dutch,    from   its  vicinity  to 
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their  most  produclivc  spice  islands,  on  wliicii  accoum, 
though  a  yearly  loss  rcsnlud  i'roin  ihc  cxpeiicc  of  kcc[)- 
iii)^  up  this  j^ovii'iimciu,  tiny  anxiously  repaired    theui. 

(0  .         .  , 

CKLI.INI,  Ui-.NVKxuTO,  a  FloiTnlme  artist,  equal- 
ly cckhralcci  for  the  diversity  ol'  his  adventures,  and  lor 
his  talents  in  sculpture,  statuary,  medallinjj,  and  jewel- 
lery. 

llcntrnuto  was  the  son  of  John  Cellini,  the  descend- 
ant of  a  respectable  family  in  tiie  funiily  of  Amijra,  and 
was  horn  in  the  year  15<;<).  At  an  early  age  he  hej^an  to 
shew  a  decided  prepossession  for  the  arts,  wliich  was 
probably  promoted  by  witnessing  his  father's  woiks  in 
ivory.  But  here  he  received  no  encouragement,  for  John 
Cellini  was  bent  on  making  his  son  a  musician  only,  and 
used  every  persuasion  to  induce  hiin  to  become  a  skilful 
performer.  Tiiough  obcilient  to  paternal  command, 
IJenvenuto's  natural  genius  broke  through  all  restraint, 
and  wliile  still  a  very  young  man,  his  works  in  gold  and 
siher  after  the  manner  of  tiie  antiijue,  were  exhibited  as 
admirable  productions.  iMichael  Aiigelo  Uuonarotti 
had  then  completed  some  of  his  cartoons,  which  in- 
spired Cellini  with  an  ardent  desire  to  improve  from  his 
style. 

C^ellini  next  directed  his  attention  to  scal-engraving, 
under  the  tuition  of  Lautizio,  the  most  celebrated  in  the 
art;  and  he  also  engaged  in  cutting  dies,  mcdalling,  and 
enaiiulling,  in  all  of  which  he  speedily  attained  great 
perfection.  He  was  now  employed  by  tlie  dignitaries  of 
the  church,  and  some  of  his  works  had  been  exiiibited 
to  Pope  ('lenient  Vll.,  who  took  him  into  liis  service. 
After  rutting  seals  for  the  cardinals,  which  it  is  to  be 
observed  were  on  large  metallic  surfaces,  not  engrav- 
ings on  stone,  he  struck  a  gold  medal  of  the  pope,  which 
gained  much  applause.  The  proportion  of  gold,  iiow- 
ever,  exceeding  the  current  value  of  the  coin,  the  whole 
were  melted  down,  and  soon  disappeared.  Other  coins 
and  medals,  both  in  gold  and  silver,  which  he  struck  for 
the  same  pope,  are  said  to  have  rivalled,  if  they  did 
not  actually  surpass,  the  genuine  productions  of  anti- 
quity. 

Cellini  himself  invariably  testified  a  preference  for  the 
manner  of  the  ancients ;  and  some  of  his  minor  works 
having  excited  disputes  among  the  cognoscenti,  whether 
or  not  they  were  real  antiques,  the  fact  was  frequently 
referred  to  himself. 

During  the  course  of  a  war  wherein  the  pope  was  in- 
volved, the  successes  of  the  French  emboldened  them  to 
march  towards  Rome.  All  the  inhabitants  immediately 
took  up  arms;  and  Cellini,  having  raised  a  company  of 
men,  led  them  to  repulse  the  Duke  of  Bourbon,  who  was 
scaling  the  walls  of  the  city.  The  duke  fell  on  a  dis- 
charge directed  by  Cellini ;  and  notwithstanding  the  coii- 
fubUii.  occasioned  by  this  event,  the  enemy  entered  Rome, 
and  in  the  general  retreat  wnich  commenced  towards 
the  castle  of  St  Angelo,  Pope  Clement  VII.  had  scarce- 
ly time  to  leave  the  Vatican.  Cellini  now  distinguished 
himself  as  an  engineer;  and  he  himself  having  pointed 
the  gun,  killed  the  Prince  of  Orange  while  riding  along 
the  trenches.  In  presence  of  the  p(ipe,  also,  he  killed  a 
Spanish  colonel,  wiio  had  once  been  m  the  sirvice  of  his 
hoiiiiLSs,  on  which  occasion  he  received  absolution  from 
homicide.  The  |)ope  beiiig  dlarmcd  for  falling  into  the 
power  of  the  besiegers,  laid  all  his  regalia,  and  an  im- 
mense quantity  of  jewels  belonging  to  the  apostolical 
chamber,  before  Cellini,  and  commanded  him  to  i  ike  out 
the  latter,  and  melt  the  gold.     Accordingly,  each  preci- 


ous stone  was  wrapped  in  paper,  and  sewed  in  the  pope's 
clothes;  and  a  furnace  being  erected,  100  pounds  of  gold 
were  obtained  from  the  regalia.  An  accommodation  took 
place  without  farther  extremities;  and  Cellini,  haviiii^ 
relumed  to  I'lorence,  had  an  op|)or(uiiity  of  exercising  all 
his  genius  on  a  gold  medal  of  llenules  tearing  asunder 
the  jaws  of  the  Nemean  lion.  Michael  Angelo,  on  be- 
holding it,  declared  his  manner  was  altogether  new,  and 
recommended  him  for  the  execution  of  another  medal, 
in  which  he  was  ecjually  successful.  This  is  described 
to  have  been  a  figure  of  Atlas  supporting  the  heavens, 
which  were  represented  by  a  ball  of  crystal,  while  the 
zodiac  was  imitat< d  on  a  field  of  lapis  lazuli. 

Soon  afterwards  Cellini  rcliinied  to  the  service  of  the 
jiope,  and  was  entrusted  with  the  most  valuable  works 
lor  which  he  had  occasion :  he  was  appointed  stamp- 
master  to  the  mint,  and  also  mace-bearer  to  his  holiness. 
Kot  satisfied  with  the  extent  of  these  favours,  he  ven- 
tured to  solicit  another  situation,  which  the  pope  refu."!- 
ed,  saying,  if  he  obtained  what  was  so  considerable,  he 
would  think  of  nothing,  and  neglect  his  art.  In  this  the 
pope  was  probably  right,  for  Cellini  was  presumptuous 
and  confident  in  his  talents,  which  were  exercised  only 
when  he  judged  it  expedient.  His  temper  was  inflexi- 
ble and  capricious,  and  led  him  into  constant  broils,  fatal 
to  others,  and  nearly  so  to  himself.  He  disregarded  the 
punctuality  of  his  engagements  with  tlie  pope,  and,  i-f- 
iusing  to  deliver  up  the  costly  materials  on  which  he 
was  employed,  he  was  deprived  of  his  ofiice  in  the  mint 
before  he  had  long  enjoyed  it.  Cellini  had  already  kill- 
ed more  than  one  person  in  sudden  affrays,  and  the  death 
of  another  being  apprehended,  he  lied  for  safety.  The 
pope  issued  his  commands  to  seize  and  hang  him  where- 
ver he  could  be  found.  The  wounded  man  however  re- 
covered, and  the  artist,  having  contrived  to  make  his 
peace  with  the  pontiff",  continued  executing  medals, 
which  gained  his  highest  favour  and  approbation.  At  this 
time  Pope  Clcniei.t  <!ied  ;  and  Cellini  now  killed  another 
man  in  an  affray,  yet  the  new  pope,  Vmi\  III.,  not  only 
espoused  his  cause,  but  promised  to  reinstate  him  in  the 
mint.  On  intelligence  being  received  that  Charles  V. 
had  made  a  successful  expedition  against  Tunis,  he  was 
ordered,  among  other  things,  to  make  a  cover  for  a  pray- 
er book,  valued  at  6000  gold  crowns.  This  he  was  en- 
trusted with  delivering  in  the  pope's  name  to  the  empe- 
ror. Though  gradually  rising  in  tonfideiice,  and  em- 
ployed in  the  most  costly  works,  he  lost  the  pope's  fa- 
vour, and  withdrew'  to  France. 

Probably  Cellini  did  not  receive  the  patronage,  on  this 
occasion,  that  he  expected ;  for  after  travelling  some 
time  in  the  retinue  of  Francis  1.,  he  returned  to  Rome. 

He  had  now  to  undergo  a  severe  trial,  and  became  ex- 
posed to  a  situation  of  the  most  imminent  danger.  He 
was  suddenly  seized  in  the  streets,  and  carried  prisoner 
to  the  castle  of  St  Angeio.  The  nature  of  his  offence 
was  not  concealed,  and  he  was  acctised  of  being  possess- 
ed of  great  wealth,  partly  arising  from  some  ol  tlic  jew- 
els, w  hich,  during  the  sack  of  Rome,  were  removed  f,-.<m 
the  papal  regalia.  Cellini  treated  tlic  accusation  with 
tlic  utmost  contempt;  he  recapitulated  the  circu:n- 
stances  which  had  occurred  on  ti.ai  occasion,  and  main- 
tained that  there  was  a  list  of  the  whole  jewels  la.  .-n 
500  years  preceding,  whicJ;  was  recorded  in  the  apt;  j- 
lical  chamber,  where  they  would  slid  be  found.  He  s  id 
that  when  Caesar  Iscatinaio  came  from  the  cneni)  to 
treat  concerning  an  accominoi'.alion  with  tne  pope,  his  ..o- 
liness,  to  propitiate  the  negociation,  dropped  a  ring, 
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worth  4000  crowns,  from  his  finger,  and  on  Iscatinaro 
stooping  to  lift  it,  requested  him  to  wear  it  for  his  sake, 
which  was  a  fact  that  would  also  probably  be  found  re- 
corded. Although  it  does  not  appear  that  there  was  any 
truth  in  the  accusation,  Cellini  was  detained  in  confine- 
ment, and  the  pope,  in  answer  to  the  king  of  France's 
intercession  for  his  enlargement,  called  him  a  turbulent 
and  troublesome  man,  whom  he  had  imprisoned  for  mur- 
der, and  other  atrocious  crimes. 

Cellini,  finding  no  prospect  of  liberation,  determined 
to  make  his  escape  from  the  top  of  the  lofty  tower  in 
which  he  was  kept.  Pie  effected  his  purpose  with  much 
ingenuity  and  success,  in  descending  from  the  height ; 
but  in  making  farther  progress,  he  unfortunately  fell 
from  a  second  rampart  and  broke  his  leg,  a  dagger  which 
had  been  concealed  in  one  of  his  boots  penetrating  deep 
into  the  flesh.  Having  crawled  to  the  mansion  of  the 
Duke  Ottavio  Farnese,  he  was  humanely  received  and 
protected,  while  crowds  repaired  to  behold  the  inacces- 
sibility of  the  place  which  he  had  left. 

When  Cellini  had  recovered  from  the  effects  of  the 
accident,  he  was  again  carried  to  the  castle  of  St  Ange- 
lo,  where  the  confinement  he  underwent  was  infinitely 
more  rigorous  than  before.  He  was  imprisoned  in  a  dark 
and  loathsome  dungeon,  infested  by  noxious  reptiles,  and 
scarcely  supplied  with  subsistence  for  the  preservation 
of  life.  The  treatment  he  suffered  was  such  as  frequent- 
ly to  prompt  him  to  lay  violent  hands  on  himself,  and  re- 
duced him  to  the  utmost  despair. 

13y  the  earnest  intercession  of  the  Cardinal  of  Ferra- 
ra,  in  the  name  of  Francis  I.,  he  was  enlarged  after  the 
lapse  of  several  years. 

Cellini  now  repaired  to  France,  as  the  king  was  desi- 
rous that  he  should  enter  his  service,  and  it  was  fortu- 
nate that  he  did  so,  for  the  pope  soon  repented  that  he 
had  granted  his  release.  He  was  engaged  at  a  liberal 
salary,  and  presented  with  500  crowns  to  defray  the  ex- 
pence  of  his  journey  from  Italy,  in  the  course  of  which 
he  unluckily  killed  a  man  at  Viterbo. 

The  first  work  in  which  Cellini  was  employed  was 
twelve  silver  statues  of  gods  and  goddesses,  exactly  the 
height  of  the  king,  three  of  which  he  probably  complet- 
ed. He  made  uncommon  exertions  with  that  of  Jupi- 
ter, for  which  he  cast  a  magnificent  bronze  pedestal, 
bearing  the  rape  of  Ganymede,  Lcda  and  the  swan,  and 
other  fabulous  histories,  in  relief  The  statue  weighed 
."300  pounds ;  in  its  right  hand  it  held  a  thunderbolt, 
which  it  was  just  in  the  attitude  of  throwing,  and  in  the 
left  was  a  globe  of  tlie  earth.  The  whole  rested  on  its 
gilt  pedestal,  on  four  balls,  so  that  a  child  could  turn  it. 
This  production  raised  Cellini  high  in  the  royal  favour  : 
he  obtained  a  grant  of  the  castle  of  Nello,  in  which  his 
works  were  carried  on,  and  also  letters  of  naturalization. 
The  king  promised  him  2000  crowns  for  it,  and  propos- 
ed to  assign  him  the  like  simi  yearly,  from  the  revenues 
of  a  vacant  abbey. 

Cellini  began  to  exhibit  his  talents  in  casting  bronze 
heads  and  busts,  and  modelled  a  gate  for  the  palace  of 
Fontainebleau,  which  was  executed  with  various  eml)el- 
lishnicnts  after  the  antique.  He  also  designed  a  colos- 
sus, 54  feet  in  heiglit,  which  it  is  pro1)al)lc  was  commenc- 
ed, but  not  completixl ;  for  an  anecdote  is  related  of  one 
of  his  assistants  concealing  a  favourite  female,  from  her 
mother,  in  the  head  of  it.  In  the  mean  time,  his  silver 
statues  of  Mars  and  Vulcan  were  making  rapid  i)ro- 
gress,  and  be  seemed  to  have  attained  the  summit  of  his 


wishes,  so  fur  as  respected  success  and  reputation.  He 
enjoyed  a  pension  of  1000  crowns  yearly,  and  had  40 
men  in  his  employment. 

Cellini,  however,  neglecting  to  court  the  good  offices 
of  Madame  d'Estampes,  the  French  king's  mistress,  the 
favour  of  the  king,  if  not  withdrawn,  was  diminished ; 
he  was  accused,  and  apparently  tried  for  certain  obnox- 
ious crimes  ;  his  allowances  run  into  arrear ;  the  combi- 
nation of  all  these  circumstances  led  to  his  sudden  re- 
treat from  the  kingdom,  where,  for  several  years,  he  had 
been  gradually  rising  in  celebrity.  The  king  having  af- 
terwards testified  his  displeasure,  and  demanded  an  ac- 
count of  the  works  he  had  executed,  Cellini  expressed 
his  readiness  to  return  to  his  service,  that  he  might  de- 
feat the  malice  of  his  enemies,  and  assured  him,  that,  so 
far  from  deriving  profit,  a  considerable  portion  of  his  sa- 
lary was  still  due. 

Cellini  had  formerly  been  employed  by  Cosmo  di  Me- 
dici, Grand  Duke  of  Tuscany,  a  liberal  patron  of  the  arts, 
to  strike  several  fine  medals,  and  was  appointed  engraver 
to  the  mint.  Immediately  on  regaining  Italy  he  was  ta- 
ken into  his  service,  and,  at  the  duke's  desire,  undertook 
to  cast  a  superb  statue  of  Perseus,  in  bronze,  to  orna- 
ment the  grand  square  of  Florence.  In  a  few  weeks  he, 
with  great  pains,  finished  a  model  in  yellow  wax,  about 
a  cubit  long,  with  which  the  Duke,  who  was  an  eminent 
judge  of  every  thing  relative  to  the  arts,  declared  his  sa- 
tisfaction, saying  to  CelUni,  that  the  statue,  if  cast  with 
equal  success,  would  exceed  all  others  in  his  possession. 
The  artist,  readily  pledging  himself  for  the  performance 
of  it,  commenced  his  operations.  He  formed  a  model  in 
plaster,  the  full  size  of  the  statue,  from  which  the  cast 
should  be  made,  beginning  with  Medusa  lying  at  the 
feet  of  Perseus.  But  judging  the  clay  of  Florence  un- 
fit for  his  purpose,  he  tried  its  quality  by  previously 
casting  a  fine  head  of  the  duke.  Next  he  cast  the  fi- 
gure of  Medusa,  wherein  he  had  used  particular  cau- 
tion, and  formed  his  moulds  of  a  compound  devised  by 
himself  The  statue  came  out  so  clean  and  perfect,  that, 
in  the  opinion  of  other  artists,  to  retouch  it  was  imneces- 
sary.  Cellini  was  deeply  interested  in  the  completion  of 
his  work  ;  it  excited  more  anxiety  than  all  the  others  in 
which  he  had  been  engaged ;  for  he  trusted  that  it  would 
remain  to  perpetuate  his  renown  in  statuary,  and  a  lively 
dispute  commenced  between  him  and  his  patron,  whe- 
ther he  should  be  able  to  fulfil  his  undertaking. 

The  cast  being  completed,  Cellini  began  to  uncover 
it,  when  all  the  parts  appeared  in  uncommon,  and  in  what 
he  had  not  anticipated,  in  c(iual  perfection.  Proccedhig 
to  the  right  foot,  he  was  induced  to  conclude  that  the 
conjcctiu'cs  advanced  by  his  patron,  that  it  would  be  de- 
fective, had  been  erroneous,  when  uncovering  it  still 
more,  he  found  that  not  only  the  Iocs,  but  part  of  the 
foot  itself,  were  wanting,  as  he  had  predicted. 

Some  interval  elapsed  before  the  work  was  adapted  to 
public  inspection,  which  Cellini  partly  occupied  in  the 
necessary  improvements,  partly  in  travelling  and  in  cast- 
ing other  figures.  At  last  being  exhibited  in  Florence, 
it  was  viewed  with  universal  admiration,  the  whole  city 
flocked  to  behold  it,  and  crowds  gathered  round  the  ar- 
tist, as  if  to  gaze  on  one  who  was  capable  of  producing 
so  beautiful  a  piece  of  workmansliip.  Sonnets  and  epi- 
grams addressed  to  Cellini,  bcstowinglhc  highest  praises 
upon  him,  were  posted  up  in  different  parts  of  the  city, 
and  the  grand  duke,  his  patron,  declared,  tliat  he  should 
receive  a  liberal  reward.     Among  the  spectators  were 


CEL 


CKL 


541 


two  Sicilian  gentlemen  on  a  mission  from  tlicii-  own  to 
the  Tuscan  jjovernmcnt,  who  immediately  invited  the  ai- 
tist  to  Sicily. 

At  a  late  pt'i-iod  of  Ills  life,  Cellini  testified  a  desire  to 
be  eniployecl  on  a  liu^^c  Llock  ol'  fine  niaililc,  which  had 
been  purposely  (|U:irried  for  a  statue  of  Ncplunif.  lie 
Iiad  previously  shewn  himself  to  he  an  ahle  sculptor, 
and  in  particular  had  restoi-ed  a  mutilated  Ganymede  of 
Grecian  workmanship,  with  surpiisinp;  art.  Beinj;  dis- 
appointed of  this,  he  en^aj^ed  in  a  ciucilix  with  much 
anxiety,  with  which  there  seems  to  have  been  minj^led  a 
great  dej^ree  of  devotion.  He  was  the  more  stimulated 
to  exertion,  from  believini^  himself  the  first  who  srulp- 
tiM'cd  crucifixes  in  this  substance.  This  work,  which 
Cellini  presented  to  his  patron,  the  j:;rand  duke,  received 
the  same  applause  with  liis  other  performances,  and  gave 
birth  to  several  sonnets  from  admirers  of  the  arts. 

Cellini  was  now  advanced  in  life,  and  it  docs  not  ap- 
pear that  he  produced  any  thini:;  more  of  ^reat  celebrity, 
thouj^h  his  presence  was  courted  by  crowned  heads  in 
other  kingdoms.  He  died  I3th  Tebruary,  1570,  and  was 
interred  with  great  ceremony  in  the  church  of  the 
Nunziata  in  Florence,  the  whole  members  of  the  Floren- 
tine academy  being  present. 

Cellini,  as  an  artist,  rivalled,  if  he  did  not  surpass,  all 
his  contemporaries,  the  celebrated  Michael  Angelo  be- 
ing scarcely  excepted.  His  jewellery,  medals,  vases, 
casts,  and  sculptures,  have  been  alike  prized,  and  are 
still  the  objects  of  anxious  search.  He  enjovcd  the 
good  fortune  of  living  at  a  time  when  eminent  abilities, 
and  not  constrained  or  artful  ccmimendation,  could  bring 
their  possessor  into  notice,  and  when  genuine  taste  for 
elegant  design  and  sculpture  prevailed.  Neither  did  he 
languish  in  obscurity  ;  for  he  perhaps  experienced  more 
distinguished  patronage  than  any  other  artist  can  boast. 
But  all  his  successes  were  interrupted  by  a  violent  and 
irascible  temper,  which  constantly  involved  him  in  diflTi- 
cultics,  which  promjjted  him  to  commit  moic  than  one 
assassination,  and  wliich  would  scarcely  permit  him  to 
treat  his  superiors  with  deference.  He  was  jealous  of 
those  talents  which  he  was  too  conscious  he  possessed,  and 
though  he  respected  those  of  Michael  Angelo,  Donato, 
and  a  few  of  his  contemporaries,  he  was  accustomed  to 
undervalue  the  cjualifications  of  many  artists  whom  the 
public  admired. 

Besides  the  productions  of  art  which  came  from  Cel- 
lini's hand,  he  wrote  his  own  memoirs  in  the  Italian  lan- 
guage, a  narrative  replete  with  entertainment.  But  he 
wisely  abstained  from  publishing  it,  which  was  done  long 
after  his  decease.  He  also  composed  a  skilful  work  on 
the  arts  that  he  chiefly  practised,  which  Vas  published 
towards  the  close  of  his  life.  This  is  highly  celebrated 
by  Vasari,  and  it  certainly  bears  incontesiibie  evidence 
of  comprehensive  genius  and  originality :  unlike  his 
memoirs,  it  exhibits  temperate  reasoning.  It  is  divided 
into  two  parts,  in  the  first  of  which  he  treats  of  jewellery, 
enamelling,  coining,  the  art  of  making  gold  and  silver 
vases,  and  of  silver  statues  larger  than  life.  The  second 
is  dedicated  to  details  on  the  mode  of  casting  statues  in 
bronze,  on  the  ([uality  of  marble  for  statuary,  the  fabrica- 
tion of  colossal  figures,  and  a  discourse  on  the  art  of 
design.  The  originals  of  tnese  works  is  extremelv  rave 
in  Britain.  See  Life  of  Celiini ;  Vasari  l^itc  de  Pittori 
Musrum  Florentinum,  torn.  v.  ;  Cellini  due  trattati  dell' 
Ortfciria.     (r) 

CELLULAR  Substance.     See  Anatomy,  p,  "32. 


('hLC)Sl  A,  a  genus  of  plants  of  the  class  Pcuiandria, 
and  order  M(jnogynia.     See  Boi  a,\v,  p.  150. 

CliLSIA,  a  genus  of  planus  of  the  class  Didynamia, 
and  order  Angios]>ermia.     See  Bo'iany,  p.  144. 

CFLSUS,  an  K])icurean  philnsopher,  who  flourished 
in  the  second  century,  and  is  cluelly  distinguished  as  one 
of  the  early  and  most  violent  opposers  of  Christianity. 
Of  his  life  nothing  is  now  known  ;  but  it  was  probable 
that  he  was  a  person  (jf  some  celebrity,  as  Lucian  has 
dedicated  to  him  hia  Paeudoinanlia.  His  principal  work, 
which  he  wrote  against  the  Christians,  and  which  he 
entitled  Aoyos  <tM,(ti,  The  True  lVord,\s  now  lost ;  but  its 
argununits  and  objections  are  preserved  in  the  excellent 
answer  of  Origen,  which  Du  Fin  characterises  as  the 
complelest  and  best  written  apology  for  the  Christian 
religion  which  the  ancients  have  left  us.  In  this  treatise, 
Origen  has  not  merely  given  us  the  substance  of  Cclsus's 
objections,  but  has  fairly  stated  them  in  the  very  words, 
and  in  the  order  in  which  they  were  set  forth  by  their 
author  ;  so  that  from  these  extracts  we  are  enabled  to 
form  a  tolerably  correct  estimate  of  Celsus's  reasoning 
and  abilities.  Though  it  must  be  admitted  that  many 
of  his  objections  are  frivolous,  scarcely  deserving  a 
serious  refutation,  and  betray  rather  a  spiteful  desire  of 
throwing  oblotpiy  upon  the  Christians,  than  an  honest 
wish  of  meeting  their  opinions  and  morals  with  logical 
reasoning,  and  a  candid  statement  of  facts,  yet  we  can- 
not join  entirely  with  those  who  represent  him  as  a 
trifling  caviller,  or  a  futile  calumniator.  His  arguments 
display  considerable  ingenuity  and  learning,  and  prove 
him  to  be  perfectly  versed  in  all  the  arts  of  controversy. 
It  is  indeed  no  small  praise,  that  his  book  was  con- 
sidered worthy  of  an  answer  from  the  pen  of  Origen  ; 
and,  to  its  credit,  we  may  also  observe,  that  it  may  be 
considered  as  the  great  armoury  from  which  almost 
every  weapon  has  been  drawn  which  has  been  pointed 
against  our  religion  since  the  days  of  Celsus.  Modern 
cavillers  have  gone  over  the  same  ground,  and  insisted 
upon  the  same  objections,  as  their  great  predecessor ; 
and  their  answer,  as  well  as  his,  is  to  be  found  in  the 
Apology  of  Origen.  But  however  the  opponents  of 
Christianity  may  have  been  indebted  to  him  for  their 
principal  arguments,  its  advocates  have  also  profiled  by 
his  admissions  ;  and,  consequently,  we  are  disposed  to 
be  equally  grateful  with  them  for  the  advantages  that 
may  be  derived  from  his  writings.  His  testimony  to  the 
books  of  the  New  Testament  is  peculiarly  valuable  ;  for, 
while  he  misrepresents  and  perverts  the  facts  which 
they  contain,  he  bears  evidence  of  their  truth  ;  and  this 
evidence  is  the  more  considerable,  as  it  is  altogether 
beside  the  intention  of  the  author.  Of  the  fragments  of 
Celsus's  work,  which  are  preserved  by  Origen,  there  are 
three  summaries  in  the  English  language,  viz.  one  by 
Dr  Doddridge,  one  by  Dr  John  Leland  of  Dublin,  and 
another  by  Dr  Sherlock.  Besides  his  Xtya  itMir,,  a  piece 
against  magic  is  ascribed  to  him  both  by  Origen  and 
Lucian ;  and  he  is  also  said  to  have  promised  another 
work,  in  which  he  undertook  to  shew,  how  men  should 
live  wlio  would  follow  the  rules  of  philosophy  ;  but  it  is 
not  known  whether  that  work  ever  appeared.  See 
Lardner's  Jl'orka.  vol.  viii.  p.  6,  kc.  ;  Moshcim's  Eccle- 
siaslkal  History,  vol.  i,  p.  163  ;  Dii  Pin,  vol.  ii.  p.  454; 
Fabr.  Bib.  Grxc.  tom.  ii.  p.  809  ;  and  Paley's  Evidences, 
vol.  i.p.  294,  &c.     (/j) 

CELSUS,  A.  CoRNRLius,  an  eminent  physician  and 
philosopiier,  who  is  supposed  to  have  written  towards  the 
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end  of  the  reign  of  Augustus,  or,  at  latest,  in  the  begin- 
ning of  that  of  Tiberius.  All  that  is  known  of  his  his- 
tory, is  merely  that  he  was  a  Roman  ;  but  what  was  his 
situation  in  life,  and  whether  he  practised  any  branch  of 
medicine,  or  was  only  an  amateur  in  the  art,  has  not  been 
completely  ascerta'uicd.  In  many  parts  of  his  work  De 
Alcdicina,  however,  he  appears  to  speak  frequently  from 
experience  ;  and  it  can  scarcely  be  conceived,  that  such 
a  perfect  knowledge  of  the  art  as  he  has  displayed,  both 
concerning  the  most  difficult  operations  of  surgery,  as 
w  ell  as  the  nature  and  treatment  of  diseases,  could  have 
been  .acquired  without  long  practice  and  application. 
After  describing  a  particular  method  of  cure  used  by 
Hcraclides  in  the  adhesion  of  the  eye-lids,  he  adds, "  Jig-o 
sic  restiiiituvi  neminem  memini,  (De  ATcdicina,  lib.  viii.  c. 
7.)  ;  "  I  remember  of  no  person  being  cured  in  this  way  ;" 
which  expression  evidently  implies,  that  he  himself  had 
exercised  the  proft  ssion,  or  otherwise  he  would  not  have 
\-entured  to  place  his  own  experience  against  the  success 
of  any  cure  recommended  by  others.  Numerous  simi- 
lar expressions  may  be  adduced,  equally  strong,  in  favour 
of  the  supposition  that  he  practised  the  medical  art ;  but 
Dr  Grieve  concludes,  from  a  severe  censure  (£)e  Medi- 
cinq,  lib.  iii.  c.  4.)  which  Celsus  has  passed  upon  those 
physicians  who  often  neglect  their  patients  by  engaging 
in  too  extensive  a  practice,  that  his  practice  was  confin- 
ed to  his  acquaintance  and  friends,  and  that  his  fortune 
and  generosity  rendered  him  superior  to  the  view  of  liv- 
ing by  the  profession.  But,  whatever  was  his  station  in 
society,  his  writings  have  recommended  him  to  the  ad- 
miration of  posterity.  His  treatise  on  medicine  is  often 
quoted  with  approbation  by  our  best  writers  on  physic, 
and  contains  all  that  is  most  valuable  hi  the  works  of 
Hippocrates.  According  to  Boerhaave,  indeed,  it  is  to 
Celsus  that  we  are  indebted  for  the  opinions  and  true 
meaning  of  many  parts  in  the  writings  of  that  father  of 
physic,  which  would  otherwise  have  been  miintelligible 
or  misunderstood.  But,  ui  addition  to  the  extent  and 
correctness  of  his  medical  knowledge,  he  is  distinguish- 
ed for  the  purity  and  elegance  of  his  latinity,  which 
entitle  him  to  be  ranked  among  the  first  writers  of  the 
Augustan  age.  Celsus  is  said  to  have  written  treatises 
upon  several  other  subjects,  particularly  upon  rhetoric 
and  agriculture,  but  none  of  them  have  been  handed 
down  to  our  times.  The  former  is  frequently  quoted 
by  Quintilian,  and,  though  he  often  diflers  from  him  in 
ophiion,  yet  he  bears  honourable  testimony  to  his  learn- 
ing and  acquirements.  When  recommending  to  orators 
to  make  themselves  masters  of  all  the  sciences,  after 
mentioning  Homer,  Plato,  Aristotle,  Calo,  Varro,  and 
Cicero,  some  of  the  greatest  geniuses  that  ever  appear- 
ed, he  adds,  "  Why  should  I  name  any  more  instances  ? 
when  even  Cornelius  Celsus,  a  man  of  a  moderate  genius, 
has  not  only  composed  treatises  on  all  these  arts,  but 
has  also  left  precepts  of  the  military  art,  agriculture, 
and  medicine.  The  bare  attempt  requires  us  to  believe 
that  he  understood  all  these  subjects  ;  but  to  give  per- 
fection to  so  great  a  work  is  a'difficult  task,  to  which 
no  man  has  ever  been  found  equal,"  {InsC.  Oral.  lib.  xii. 
0.  11.)  Columella,  also,  in  his  work  Dc  lie  Hustica,  lib. 
ii.  c.  2.  frequently  mentions  him  with  great  respect, 
comparing  him  with  the  best  writers  on  husbandry,  and 
represents  him  as  one  who  was  "  not  only  skilled  in  agri- 
culture, but  who  took  in  the  whole  compass  of  natural 
knowledge."  His  merit  as  an  author  is  sufliciently 
ijidicatcd  by  the  numerous  editions  through  which  his 
work  De  Mcdicina  has  passed,  and  by  the  high  esteem  in 


which  it  is  still  held.  The  best  edition  is  supposed  to 
be  that  of  Almeloveen,  which  was  edited  at  Padua  in 
1722,  by  Vuipius;  and  there  is  a  good  English  transla- 
tion by  Dr  Grieve,  published  in  1756.  See  Le  Clcrc 
Hist,  de  Med. ;  and  Friends'  Hist,  of  Physic,     {fi) 

CELTIS,  a  genus  of  plants  of  the  class  Polygamia, 
and  order  Monsecia.     See  Botany,  p.  337. 

CELTS,  an  ancient  people  inhabiting,  accorduig  to 
the  earliest  historical  notices,  the  western  parts  of 
Europe. 

It  appears  now  to  be  generally  admitted,  that  the  Celts 
were  a  peculiar  people,  distinguished  by  many  remarka- 
ble particulars  from  the  Scythians  or  Goths,  with  whom 
they  have  been  often  confounded.  The  distinction,  how- 
ever, between  the  nations  alluded  to,  has  not  been  admit- 
ted without  a  full  and  elaborate  discussion  of  the  subject. 
IVIany  learned  authors  have  contended  for  their  identity ; 
all  antiquity  has  been  explored  by  the  writers  on  opposite 
sides  ;  and,  upon  a  question  which  surely  might  have 
been  discussed  with  a  due  attention  to  good  manners, 
much  bitterness  and  insolence  have  been  shewn.  Among 
those  who  have  contended  for  the  identity  of  the  Ceils  and 
Goths,  a  principal  place  must  be  assigned  to  Cluverius 
and  Pelloutier;  and  likewise,  though  he  contends  for 
nothing  more  than  an  identity  of  origin,  to  the  late  Sir 
William  Jones :  while,  of  all  the  champions  for  their 
diversity,  Mr  Pinkerton,  aided  by  a  jjrofound  and  acute 
writer  in  the  second  volume  of  the  Edinburgh  Review, 
is  by  far  the  most  formidable.  The  points  supposed  to 
be  established  by  iMr  Pinkerton  and  tlie  learned  critic, 
are  the  following  :  1.  At  a  period,  probably  as  early  as 
the  year  1400  A.  C.  the  Scythians  had  pushed  them- 
selves from  the  vicinity  of  the  river  Araxis,  westwards 
and  northwards,  over  a  considerable  pea-t  of  Europe.  2. 
The  Scythians  were  afterwards  mentioned  in  history 
under  the  names  of  Getse,  Gothi,  and  Germani ;  but 
whether  distinguished  by  these  names,  or  by  the  more 
comprehensive  appellation  of  Scythse,  the  people  thus 
distinguished  were  one  and  the  same.  3.  With  regard 
to  the  Celts,  the  earliest  notices  would  lead  us  to  place 
thern  about  the  year  500  A.  C.  in  the  ncighbourliood  of 
the  Pyrenees,  wlience  they  were  driven  by  the  Germans 
or  Goths  on  the  east,  and  the  Aquitani,  probably  an 
Iberian  race,  on  the  south,  into  that  part  of  Gaul  where 
they  were  found  in  the  time  of  Cjesar.  4.  That  the 
uihabitants  of  the  Highlands  of  Scotland,  and  the  Welsh, 
together  with  some  of  the  Irish  tribes,  are  the  remains 
now  existing  of  the  ancient  Celts.  5.  That  when  the 
Greek  and  Roman  authors  use  the  words  Kea7«(  and 
r«Aa7«(,  Celiac  and  Galli,  they  often  refer  exclusively  to 
the  Belgic  Gauls,  (see  the  mass  of  authorities  quoted  in 
the  Edinburgh  Review,  vol.  ii.  p.  365,  art.  Vindication 
of  the  Celts.)  6.  That  though  this  is  fre(|uently  the 
case,  the  distinction  is  sometimes  accurately  made  be- 
tween the  Belgic  Gauls  and  tlie  Celtic  ;  as  in  the  intro- 
duction to  the  first  book  of  Ca:sar's  Commentaries,  where 
the  Belga;  arc  rcpi-esented  as  inhabiting  one  part  of 
Gaul,  the  Aquilaai  another,  and  the  Celtse  a  third  ;  and 
in  the  language  with  which  the  account  of  the  Druids, 
given  by  the  same  author,  commences.  In  omni  Gallia, 
eorum  hominum,  <]\ii  aliijuo  sunt   vuuicro  atque   honore, 

genera  aunt  dico In  omni  Gallia,  that  is,  as  the  p  ssage 

is  commonly  understood,  in  all  Lhe  Celtic  part  of  Gaul. 

We  may  consider  the  dislinclion  between  the  Celts 
and  the  Goths  as  established,  first.  By  the  diflVrence  of 
their  person  ;  2dly,  By  the  dilVerencc  of  their  religious 
belief,  and  sacred  observances;  Orf/y,  By  the  difference 
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of  ilitir  polltii'al  instiliitions  ;  and,  tantly,  By  the  didcr- 
ciiii-  of  liicii  la(i|.',iiaj;;c.  In  poiiiliiiLj  out  llicsc  dill'cn-n- 
ccs,  almost  <:vuiy  ihiiijj  inlcicsliiig  in  the  liislory  of  llic 
Celts  may  he  convcniciilly  biou^jlit  into  view. 

1.  Tlw  ('cits  were  ilisliii^juisiicd  from  the  Scythians, 
Golhs,  or  (itrmani,  by  tlicir i:\lcrnal  appearance.  Tliey 
hail  not  tlic  lii^lil  hair  and  blue  eyes,  wliieh  were  re^!;ard- 
cd  in  ancient  times  as  an  indication  of  a  (iciuian  orii^in  ; 
nor  had  lliey  liie  lolly  stature  and  large  limbs,  which  arc 
slili  considered  as  characteristic  of  the  German  tribes. 
It  was  lo  their  extraordinary  appearance  and  feiocions 
aspect,  as  well  as  to  their  bail)arous  valour,  that  the 
Gauls  (of  Scythian  or  (joliiic  extraction)  were  indebted 
for  their  victories  over  the  Romans ;  and,  before  the 
strength  and  discipline  of  Rome  could  match  the  prowess 
of  these  fierce  invaders,  it  was  necessary  to  familiarize 
the  lejjions  with  the  tremendous  looks  and  savai^c  howl- 
injj;  of  the  Gaulish  warriors.  On  the  other  hand,  the 
Celts  were  a  people  of  an  inferior  stature,  swarthy  in  their 
complexion,  with  dark  eyes,  and  hair  short,  coarse,  and 
bh.ck.  In  tlicir  external  appearance  they  seem  lo  have 
lesemblcd  the  linns  and  Laplanders  of  modern  times. 
History  records  but  little  of  Uuir  victories  and  con- 
cjuestb  ;  and  Mr  I-'inkerton,  in  frantic  declamation,  pro- 
nounces Ihcm  lo  be  radical  savajjes,  incapable  of  in- 
struction or  proijress  in  society. 

'2.  IJul  if  tiie  Celts  were  distinguished  from  the  Goths 
by  their  external  appearance,  they  were  distinguished 
from  them,  in  a  still  greater  degree,  by  their  religious 
belief  and  their  sacred  observances.  Aiuoiig  the  Celts 
there  existed  a  hierarchy,  regularly  constituted  and  csta- 
blisned  :  a  class  of  n>cn  exorcising  the  functions  of  the 
priesthood,  and  extending  their  authority  over  every  de- 
partment of  civil  lifo  ;  clearly  marked  out,  and  separated 
from  the  rest  of  the  community,  and  enjoying  many  and 
exclusive  privileges.  Our  readers  will  perceive,  that 
we  allude  lo  ihe  Druids.  It  is  universally  acknowledged, 
that  Druiiiism  was  peculiar  to  the  Celts,  and  that  nothuig 
resembling  tiiat  extraordinary  system  was  to  be  found 
among  the  Gothic  or  Teuionic  tribes.  This  difference 
is  striking  and  fundamental  :  And  the  fact,  that  the  Ger- 
mans had  no  Druids,  is  mentioned  by  Caesar  as  a  circum- 
stance conipleteiy  discriminative  of  the  Celiic  and  Go- 
thic nations.  It  has  been  aflirmcd,  that  the  Di-iiids  were 
not  unacquainted  with  the  great  and  primary  truth  of  the 
unity  of  the  di\ine  nature.  But  if  this  was  the  case,  and 
if  the  notion  alluded  to  formed  a  part  of  their  secret 
creed,  or  what  the  Greeks  would  have  called  their 
isotfhc  doctrine,  we  have  sufficient  authority  for  main- 
taining, that  they  countenanced,  at  the  same  time,  the 
belief  and  the  worship  of  many  gods,  as  Jupiter,  Mars, 
Apollo,  Mercury,  and  Minerva,  or  bemgs  of  heavenly 
origin  and  power,  whose  attributes  and  oflice  corres- 
ponded willi  those  of  the  principal  divinities  of  Rome. 

i'hey  held  likewise  the  doctrine  of  Metempsychosis,  or 
I'lc   transmigration  of  souls.     Of  a  general   receptacle 

•  1  spirits,  enjoying  various  degrees  of  happiness,  or 
doomed  to  various  measures  of  suffering,  they  appear 
to  have  had  no  idea.  Their  notion  seems  to  have  been, 
that  the  soul  of  man  is  destined  to  occupy  various  bodies 
in  succession  ;  and  that  the  alternate  transference  and 
residence  of  the  thinking  part  were  to  be  continued  for 
an  indetiniie  length  of  time,  beyond  which  the  enquiry 
was  not  pushed.  In  addition  to  all  this,  it  must  be  stated, 
that  the  Druids  were  philosophers.  They  had  raised 
their  understandings  above  tiie  first  wants  and  enjoy- 
ments of  our  species.     They  had  attempted  to  pierce 


into  liic  iicesscs  of  nature.  I  hc-ir  iiiVCstigr\tions  rp|ate<l 
to  the  constitution  of  the  physical  world,  the  motion  of 
the  heavenly  bodies,  the  size  and  figure  of  the  earth, 
and  the  power  and  purposes  of  the  immortal  gods. 
Schools  r>f  ])liilo>o|)hy  were  established  among  them. 
What  they  knew,  ihey  taught  the  youth  committed  to 
their  care.  These  were  generally  the  sons  of  nobles, 
and  persons  (jf  distinction.  Some  of  the  pupils  spent  no 
fewer  than  twenty  years  under  the  tuition  of  the  Druidi- 
cal  college.  It  was  a  principal  part  of  their  education, 
to  treasure  up  in  the  memory  a  very  great  number  of 
verses,  in  which  the  mysteries  of  science  and  of  religion 
were  unfolded  ;  for  these  ancient  masters  of  Celtic  wis- 
dom, though  acquainted  with  alphabetical  characters, 
made  no  use  of  them  in  the  schools  over  which  they  pre- 
sided. Into  the  schools  alluded  to,  the  vulgar  were  not 
permitted  to  enter.  It  seems  to  be  an  acknowledged 
principle  of  liic  Druidical  system,  to  keep  the  people  in 
perpetual  ignorance  ;  and  we  shall  immediately  see,  that 
it  was  a  part  likewise  of  their  system,  to  keep  them  in  a 
debasing  and  pitiable  stale  of  political  subjection.  Sec 
Dhuid. 

In  almost  every  particular  mentioned  above,  the  Gcr- 
inaii  nations  appear  to  have  diflered  from  the  Celtic. 
They  had  no  separate  class  of  men  exercising  the  func- 
tions of  the  priesthood,  and  enjoying  the  privileges  of 
exemption  from  taxes  and  from  military  service.  Their 
ecclesiastical  officers  (for  they  deserve  no  better  name) 
were  nearly  as  iii;norant  as  themselves.  The  notion  of  a 
direct  immortality,  in  contradistinction  to  that  of  a  Me- 
tempsychosis, was  prevalent  among  them.  And  the 
chief  pleasure  of  the  Gothic  paradise, — a  pleasure  in 
which  none  but  the  brave  and  victorious  soldier  was  al- 
lowed to  participate, — consisted  in  drinking  ale  out  of 
the  sculls  of  his  enemies  whom  he  had  slain  in  buttle. 
They  had  no  institutions  corresponding  to  the  Druidical 
schools;  no  philosophy;  no  doctrine,  either  secret  or 
divulged  ;  nothing  kept  hid  from  the  people,  because 
there  was  nothing  to  be  concealed. 

3.  In  their  political  institutions  likewise,  a  considera- 
ble difference  appears  to  have  existed  between  the  Go- 
thic and  Celtic  tribes.  Among  these  tribes,  the  state  of 
the  people,  regarded  as  distinct  from  that  of  the  privi- 
leged orders,  seems  to  have  varied  in  a  most  extraordi- 
nary degree.  In  the  one  great  class  of  human  beings, 
the  people  were  free,  and  valued  themselves  upon  their 
liberty ;  in  the  other,  they  were  doomed  to  obey,  and 
satisfied  with  subjection.  Among  the  Goths  and  Ger- 
mans, every  man  was  a  soldier,  consulted  on  occasions 
of  the  highest  political  importance,  and  listened  to  with 
that  attention  to  which  a  free  man  is  entitled.  Among 
the  Celts,  every  man  who  could  not  establish  his  claim 
to  be  ranked  with  the  Druids  or  the  knights,  was  a  slave; 
his  comfort  or  misery,  his  life  or  his  death,  dcpendetl 
almost  exclusively  upon  tJic  will  of  his  master.  Iii  ore. ; 
to  shew  that  the  difference  now  alluded  lo  leally  existed, 
we  shall  just  set  down,  in  opposition  to  one  another,  two 
short  sentences  extracted  from  Cxsar's  Commenraries, 
the  one  referring  to  the  state  of  the  people  among  the 
Celts,  and  the  other  rtfcrring  to  tlic  state  of  the  people 
among  tiie  Scythians,  Germans,  or  Goths.  The  passage 
relating  to  the  Celts  is  the  following :  "  A'am  filebs,  June 
servorum  habetur  loco,  ijue  fur  se  ni/iil  cudel,  et  nulU 
adhibctnr  concilio.''  (De  Bello  Gallico,  lib.  vi.  c.  12.) 
Tney  were,  in  point  of  fact,  only  tiie  instruments  of  their 
superiors.  The  passage  which  relates  to  the  Germans 
or  Goths,  is  in  these  remarkable  words:  Atgue  ubiquit 
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ex  /irincifiibus,  in  concilio  se  dixit  ducem  fore,  ul  guisegui 
■velint  jirofiteantiir,  consurgunt.  ii  qui  causam  el  hominem 
jirobant,  sicumque  aiixiUum  fiotlkentur,  atque  a  multitu- 
dine  collaudantur."  (DeBelio  Gal.  lib.  vi.  c.  22.)  When 
any  one  of  the  chiefs,  (so  the  words  may  be  rendered,) 
proposes  himself  as  a  leader  in  any  expedition,  they  (not 
the  chiefs,  but  the  people,)  who  approve  of  the  under- 
taking, and  of  him  who  engages  to  execute  it,  signify 
their  approbation,  and  promise  their  support,  amidst  the 
applauses  of  the  whole  assemljly.  That  this  is  the  true 
meaning  of  the  passage  last  quoted,  we  learn,  beyond 
the  possibility  of  doubt  or  difficulty,  from  the  declaration 
of  Tacitus  with  regard  to  the  same  people  :  "  De  minori- 
bus  rebus,  /irincifics  consultant,  de  vmjoribus,  otnnes." 
De  Mor.  Germ. 

Among  the  Gothic  nations,  the  commencement  of  what 
has  been  called  the  feudal  system,  may  easily  be  traced. 
The  chief  men  were  possessed  of  authority  and  influ- 
ence ;  but  their  authority  was  exercised  withm  consider- 
able limits,  and  their  influence  subjected  to  considerable 
restraint.  In  matters  of  inferior  concern,  the  decision  of 
the  chief  was  final,  but  all  afi'airs  of  high  interest  were 
discussed  and  determined  by  the  people  at  large.  It  is 
to  the  power  of  the  chiefs  thus  restrained,  and  to  the 
mode  of  civil  government  connected  with  it,  that  Mr 
Pinkerton  has  given  the  name  of  the  feudal  system  in  its 
purity.  And  according  to  tlic  opinion  of  that  learned 
gentleman,  this  feudal  system  in  its  purity  is  carefully  to 
be  distinguished  from  the  latter  feudal  system,  or  that 
system  in  its  corrupted  state.  Among  the  Celts,  on  the 
other  hand,  while  the  chiefs  commanded  the  armies,  and 
■were  in  other  respects  not  destitute  of  power,  the  su- 
preme judicial  and  even  legislative  authority  appears  to 
have  been  engrossed,  almost  entirely,  by  the  other  privi- 
leged order,  that  of  the  Druids.  The  Druids  judged  in  all 
controversies,  whether  public  or  private,  whether  of  a 
civil  or  of  a  religious  nature.  They  ordained  and  inflict- 
ed punishments.  If  any  one  refused  to  abide  by  their 
decision,  he  was  instantly  excluded  from  the  sacred  ob- 
servances ;  he  became  the  subject  of  a  most  severe  ex- 
communication ;  he  was  held  as  accursed  ;  he  was  avoid- 
ed as  a  person  on  whom  the  mark  of  the  divine  displea- 
sure had  been  set ;  he  lost  all  claim  to  justice,  and  all 
title  to  protection.  In  one  respect,  however,  the  two 
cases,  that  of  the  Goths  and  the  Celts,  considered  in  a 
political  point  of  view,  may  justly  be  said  to  agree.  In 
both,  the  power  of  the  chief  was  limited  ;  but  among  the 
Gothic  tribes,  the  check  proceeded  from  the  people,  the 
voice  of  freemen  was  raised  aloud  against  oppression  ; 
while  among  the  Celts  the  power  of  the  chiefs  seems  to 
have  been  nearly  absorbed  in  tiiat  of  the  Druids,  and  the 
voice  of  the  people,  if  heard  at  all,  was  noticed,  only  as 
a  symptom  of  rebellious  insolence,  and  marked  only  to  be 
punished. 

4.  The  last  point  of  difference  between  the  Celts  and 
the  Goths,  is  their  language.  It  is  not  to  be  denied, 
however,  that  in  ascertaining  this  point  of  difference, 
considerable  obstacles  present  themselves.  It  is  not 
easy  to  procure  correct  specimens  of  any  ancient  lan- 
guage, and  even  when  correct  specimens  have  been 
obtained,  it  is  not  easy  to  determine  whether  the  lan- 
guage be  pure.  With  the  exception  of  tribes  debarred 
by  physical  circumstances,  thcic  is,  perhaps,  no  instance 
\ipon  record,  of  a  people  living  for  a  very  great  length 
of  time  in  utter  seclusion  from  the  rest  of  the  world,  re- 
taining their  original  language,  in  all  its  purity,  and  their 
nr.uincrs  in  all  tlicir  characteristic  features.    Intercourse 


must  always  take  place,  in  a  greater  or  less  degree, 
among  contiguous  tribes.  Their  very  hostilities  lead  to 
intercourse ;  and  wherever  intercourse  is  supposed, 
characteristic  features,  cither  of  language  or  of  man- 
ners, will  gradually  pass  away.  Besides,  if  there  be 
any  truth  in  the  opinion  of  Sir  William  Jones,  that  the 
Celts  and  Goths,  though  differing  exceedingly  from  one 
another  at  the  periods  to  which  the  Greek  and  Roman 
historians  refer,  were  nevertheless,  originally,  or  with 
regard  to  their  present  stock,  the  same  people,  we  must 
expect  to  find  the  same  elementary  words  in  the  speech 
of  both  nations.  However  diversified  in  its  general  ap- 
pearance, the  substratum  of  their  language  will  be  the 
same;  traces  of  the  native  tongue  will  be  discoverable 
in  both ;  just  as  in  the  various  languages  of  Europe 
which  have  been  derived  from  the  Latin,  sufficient  indi- 
cations of  a  common  origin  may  still  be  perceived. 

In  their  state  of  comparative  advancement,  however, 
the  language  of  the  Celts  appears  to  differ  very  obvious- 
ly from  that  of  the  Goths.  We  have  specimens  of  both 
tongues,  as  well  as  of  their  kindred  dialects,  given  by 
Dr  Percy  in  his  Preface  to  the  work  of  M.  Mallet,  a 
work  which,  together  with  the  Preface  now  mentioned, 
has  so  often  been  quoted  and  referred  to  by  authors  on 
this  subject.  Indeed  the  means  of  deciding  the  question 
of  the  identity  or  diversity  of  the  languages  alluded  to, 
do  not  appear  to  be  very  remote  or  inaccessible.  There 
is  a  Gothic  Version  of  the  Evangelists,  which  has  fre- 
quently been  published  (by  Junius,  4to,  1665,  and  by 
Lye  at  Oxford,  1750.)  And  since  the  year  1750,  a 
fragment  of  the  Epistle  to  the  Romans,  likewise  m  the 
Gothic  tongue,  has  been  discovered  at  Wolfenbuttel, 
and  published  by  the  Rev.  F.  A.  Knittel,  archdeacon  of 
that  place.  The  versions  of  the  New  Testament  into 
the  Gaelic  or  Erse  language  are  sufficiently  numerous. 
Sec  Cluverii,  Germania  Antiqua ;  Pelloutier,  Histoire 
des  Celtes  ;  Edinburgh  Review,  vol.  ii. ;  Mallet's  /«?ro- 
duction  to  the  History  of  Denmark,  translated  by  Bishop 
Percy,  and  published  under  the  title  of  Northern  Anti- 
quities ;  Pinkerton's  Enquiry  into  the  History  of  Scotland) 
and  Dissertation  annexed.     (A) 

CEMENTS.  Tliisterm  is  of  very  extensive  signifi- 
cation, comprehending  every  substance  employed  for  the 
purpose  of  connecting  together  other  substances.  It, 
therefore,  comprises  the  whole  of  those  substances  used 
by  chemists  to  close  the  joinings  of  chemical  vessels; 
to  repair  flaws,  or  to  coat  the  exterior  parts  of  those  ves- 
sels which  are  subjected  to  the  action  of  heat. 

Occasionally  cements  are  employed  for  coating  ves- 
sels that  arc  to  be  exposed  to  a  very  considerable  heat; 
and  the  process  is  called  loricaiion,  or  coating.  Iron 
furnaces  arc  generally  coated  in  the  inside,  to  prevent  the 
destruction  consequent  on  continued  exposure  to  the  ac- 
tion of  the  fire. 

For  the  common  purposes,  such  as  to  prevent  the 
escape  of  steam,  the  vapours  of  alcohol,  or  of  any  othcr 
li([uid  wiiicli  is  not  corrosive,  slips  of  bladder  which  have 
been  soaked  in  warm  water  until  they  become  adhesive, 
answer  extremely  well  for  glass  ;  and  paper,  with  paste, 
for  metallic  tubes.  A  solution  of  gum  arable,  or  the 
white  of  an  egg,  increases  the  adhesiveness. 

Lintsccd  meal,  or  almond  paste,  well  beaten  up  with 
water,  so  as  to  form  a  pretty  dense  paste,  form  a  very  firm 
lute  for  common  purposes.  But  it  is  unfit  for  a  higher 
temperature  than  that  of  boiling  water,  or  for  the  con- 
tinued action  of  acrid  gases.  It  will,  however,  confine 
ammoniacal  and  the  acrid  gases  sufficiently  long  for  the 
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usual  experiments.     Milk,  lime  water,  or  a  weak  solu- 
tion of  y;h\c  or  size,  iiii|)ri)V(s  it  tonsidcraljly. 

Many  very  iiiipcMvioiis  lutes  are  made  with  (juick-linu' 
as  a  basis.  This  (|uick-liuic  is  redueed  into  a  ductile 
mass  by  an  admixture  of  some  mucilaginous  matters. 
As  combinations  of  tliis  sort  ai'c  obviously  vciy  nume- 
rous, we  shall  give  only  a  very  few  of  them. 

Take  some  lime  that  has  been  perfectly  burnt,  dip  it 
into  watei-,  and  allow  it  to  fall  into  a  very  fine  powder, 
which  it  will  readily  do  if  the  calcination  has  been  com- 
plete, and  then  beat  this  powder  very  carefully  with 
e([ual  parts  of  the  white  of  eggs  and  of  water,  to  the  con- 
(iistencc  of  thin  paste.  The  lute  thus  formed  should  be 
laid  on  thin  slips  of  cloth,  and  applied  to  the  junction  of 
the  vessels  to  be  luted.  If  a  small  qu.intily  of  llie  pow- 
dered lime  be  sprinkled  upon  the  slips  of  cloth,  the  junc- 
tion will  be  rendered  more  complete.  The  same  lute 
may  be  made  in  a  simpler  way;  take  thin  slips  of  cloth, 
moistened  with  the  white  of  eggs,  and  sprinkle  them 
over  with  the  powdered  lime.  This  last  mode  has  the 
advantage  of  drying  with  great  rapidity. 

Lime  mixed  with  dissolved  ghie  also  forms  a  very  ex- 
cellent cement;  and,  when  the  white  of  eggs  arc  added, 
the  Ittt  Wane  is  then  formeel.  The  above  lutes,  however, 
do  not  resist  the  action  of  water,  though  they  arc  quite 
impervious  to  vapours. 

Very  poor  skimmed  milk  cheese,  rubbed  down  to  the 
consistence  of  thick  soup,  with  the  addition  of  lime,  makes 
a  good  lute. 

Paris  plaster,  mixed  with  any  mucilaginous  matters, 
is  useful  as  a  cement.  Sometimes  other  substances  are 
added,  as  clay,  flour,  red  oxide  of  iron,  Sec. 

The  calcareous  lutes  become  extremely  hard,  and  it 
is  difficult  to  free  vessels  from  them.  They  are  there- 
fore not  proper  where  delicate  vessels,  which  are  to  be 
preserved,  arc  employed.  In  large  works,  or  in  experi- 
ments where  large  vessels  are  used,  it  is  well  to  have  a 
quantity  of  them  at  hand,  as  they  are  very  convenient  for 
stopping  up  any  accidental  crack,  either  of  the  lute  ori- 
ginally applied,  or  of  the  vessel  itself.  It  may  be  also 
observed,  that  these  lutes  will  not  confine  acrid  vapours 
for  any  length  of  time;  but  for  every  other  purpose  they 
are  admirably  adapted,  particularly  where  heat  is  neces- 
sary. 

The  fat  lute,  as  it  is  commonly  called,'is  of  very  gene- 
ral use,  but  peculiarly  so  when  exposed  to  acid  vapours. 
It  also  possesses  another  advantage,  that  of  being  never 
hardened  to  an  inconvenient  degree.  Any  good  clay, 
such  as  pipe  clay,  or  potter's  clay,  perfectly  dry,  must 
be  reduced  to  a  very  fine  powder,  and  then  gradually 
beaten  into  thick  paste  with  dnjing  linseed  oil.  The 
beating  must  be  continued  until  the  mass  ceases  to  ad- 
here to  the  pestle.  It  improves  from  being  kept  in  a 
covered  vessel,  in  a  cool  situation.  It  becomes  (|uite  lit 
for  use  by  being  beaten  up  again  for  a  few  minutes  with 
a  few  tlrops  of  lintsced  oil. 

Tiie  above  may  be  considered  as  constituting  by  far 
the  most  generally  useful  lutes  for  connecting  chemical 
apparatus  together;  there  arc,  besides  these,  another 
class  of  lutes,  which  is  of  high  value  to  the  practical  che- 
mist, and  of  some  of  them  we  shall  now  give  a  short  ac- 
count. As  glass  vessels,  wnen  subjected  to  a  consi- 
derable temperature,  are  liable  to  melt,  they  are  fre- 
quently coated  with  lutes,  which  protect  them,  and 
obviate  the  inconveniences  which  would  result  from  com- 
plete exposure.  Earthen  vessels  being  naturally  porous, 
arc  apt  to  allow  any  volatile  matters  contained  in  them 
Vol..  V      Part  !1 


to  escape  ;  this  is  also  remedied  liy  similar  means.  T<^ 
secure  glass  vessels,  sand  is  niix<  cl  with  as  much  clay 
as  binds  the  whole  mass  together,  and  is  beaten  up  with 
any  fibrous  matter,  which  gives  an  additional  degree  ol 
mechanical  security.  Windsor  loam  answers  wcjl ;  but 
an  e(|ually  useful  cement  may  be  l'oi-med  from  an  admix- 
ture of  sand  and  coarsely  ground  potter's  ware  )  to  which 
horse  dung,  chopped  straw,  chaf!',  horse  or  cow's  hair, 
or  tow,  may  be  added,  in  such  proportions  as  will  ren- 
tier  the  whole  mass  perfectly  ductile.  An  ounce  of  hair 
is  said  to  be  sullicient  for  five  pounds  of  the  earthy  mix 
turc.  The  mass  should  be  beaten  together  with  great 
care,  so  as  to  diffuse  the  hair  throughout  the  whole  of  it 
It  may  be  then  applied  to  the  surface,  to  be  coated  either 
in  the  dry  state,  or  by  repeated  dippings  into  a  thick  mix- 
lure  of  the  mass  with  water.  If  tiie  coating  be  smeared 
with  lintsced  (jil  after  it  is  thoroughly  dry,  it  will  be  less 
liable  to  crack. 

As  a  coating  for  earthen  ware  vessels,  various  com- 
pounds may  be  formed  of  a  variety  of  fluxes,  mixed  into 
a  thin  paste  with  clay  and  lime.  One  ounce  of  borax 
dissolved  in  a  pint  of  boiling  water,  added  to  as  much  lime 
as  will  form  a  thin  paste,  will  be  an  excellent  coating  of 
this  kind.  After  this  has  been  applied  to  the  earthen 
vessel,  and  has  become  properly  dry,  a  lute  of  lime  and 
linseed  oil  should  be  laid  over  the  whole.  When  it  is 
completely  diy,  the  vessel  is  fit  for  use.  By  renewing 
the  last  lute,  the  vessel  may  be  used  several  times  with 
safety.  This  preparation  has  been  chiefly  recommend- 
ed as  a  coating  for  vessels  in  which  phosphorus  is  pre- 
pared. 

It  is  frequently  necessary  to  lute  the  covers  of  cruci- 
bles, so  as  to  exclude  any  communication  with  the  ex- 
tt-rnal  air;  and  it  is  an  object  of  importance,  to  have  a 
lute  that  can  bear  a  high  temperature.  An  excellent 
compound  of  that  kind  is  formed  by  borax  first  calcined 
and  then  fus«d,  brick  dust  and  clay  finely  powdered,  and 
moistened  with  a  little  water.  About  a  tenth  of  the  whole 
may  be  borax.  Litharge  may  be  used,  though  it  is  in- 
ferior to  the  borax. 

Clay,  iron  filings,  and  water,  make  a  dui-able  cement 
for  iron  vessels  exposed  to  a  high  temperature. 

Very  useful  lutes  are  made  of  oily  substances  united 
to  resinous  matters.  They  answer  extremely  well  at  a 
moderate  temperature,  and  with  those  vapours  that  do 
not  dissolve  their  component  parts.  They  will  adhere 
to  glass,  which  enhances  their  value.  Bees'  wax,  soft- 
ened with  one-eighth  of  the  spirits  of  turpentine,  forms  a 
cement  of  this  kind. 

One  part  of  bees'  wax,  four  of  rosin,  melted  and  mix- 
ed up  with  one  part  of  brick  dust  finely  powdered,  forms 
the  cement  used  by  turners,  with  which  the  handles  of 
knives  are  cemented  to  their  blades. 

Equal  parts  of  pitch,  turpentine,  and  wax,  boiled  till 
the  essential  oil  is  dissipated,  makes  a  coating  to  a 
wooden  chamber,  which  is  perfectly  impervious  to  the 
vapours  of  sulphureous  acid.  It  is  therefore  useful  in 
the  manufacture  of  alum.  Suet  and  wood  ashes  make 
a  simple  cement,  which  is  well  adapted  to  stop  leaks  in 
casks. 

Gum  arabic,  dissolved  in  water,  is  a  cement  well 
known  for  applying  paper  to  glass,  Sec.  Isinglass,  dis- 
solved in  vinegar,  is  still  better. 

The  following  formula  has  been  given  for  a  cement  to 
unite  glass  or  steel  : 

"  Take  of  mastich  five  or  six  bits  as  big  as  peas,  dis- 
solve in  as  much  alcohol  as  %vill  render  them  liquid.    In 
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another  vessel,  dissolve  as  much  isinglass  i^previously 
soaked  iii  water)  in  brandy  or  rum  as  will  make  two 
ounces,  by  measure,  of  a  strong  glue,  warm  it,  and  in- 
corporate with  it,  by  rubbing,  two  or  three  small  bits  of 
galbanum  or  ammoniacum,  and  then  add  the  mastich 
solution;  keep  the  cement  in  a  bottle  well  stopped,  and 
gently  warm  it  before  use." 

Of  late,  the  use  of  cements  in  chemical  experiments 
has  been  nearly  superseded  by  the  introduction  of  accu- 
rately ground  glasses,  which,  without  the  introduction 
of  other  substances,  may  be  made  perfectly  air  tight. 
Much  inconvenience  certainly  arises  from  the  use  of 
them,  which  is  thus  obviated.  They  still,  however, 
arc  necessary  in  many  large  manufactories,  and  are 
retained  by  the  practical  chemist.  See  Bridge,  p.  510; 
Ajifiendix  to  Cukmistry;  and  Civil  Architecture. 
(c.  M.) 

CEMETERY,  a  place  appropriated  for  the  reception 
of  the  dead. 

In  order  to  free  the  living  of  the  dangerous  and  of- 
fensive miasinata  of  dead  bodies,  almost  all  nations  have 
done  something  towards  their  speedy  removal  or  de- 
struction. Some  cast  them  into  the  waters,  others  car- 
ry them  from  their  dwellings  to  sequestered  places,  and 
some  reduce  them  to  ashes,  or  deposit  them  entire  in  the 
earth. 

In  a  savage  state,  each  member  of  a  family  is  interred 
by  his  immediate  relatives  near  the  spot  of  his  decease; 
or  bodies  are,  in  the  same  way,  consumed  by  fire.  Thus 
the  untutored  native  of  the  Australasian  regions,  as  we 
have  seen,  raised  a  bier  for  his  departed  wife,  and,  un- 
assisted, consigned  her  ashes  to  the  dust.  The  remote 
inhabitants  of  the  north,  precluded  by  perpetual  frosts 
from  penetrating  the  ground,  cover  their  deceased  with 
the  branch.es  of  trees,  to  prevent  them  from  being  de- 
voured by  beasts  of  prey.  Though  the  ties  of  consan- 
guinity be  recognised  by  mankind  farther  advanced  in 
civilization,  it  does  not  appear  that  they  are  careful  to 
deposit  the  bodies  of  relatives  in  the  immediate  vicinity 
of  each  other.  Hence  particular  cemeteries,  or  those 
for  common  use,  are  unknown. 

Yet  it  has  anxiously  been  desired  by  men  in  general, 
that  their  bones  should  rest  in  the  soil  of  their  nativity. 
When  the  Nomadic  tribes  of  South  America,  wandering 
/nany  hundred  miles  from  their  proper  boundaries,  lose 
one  of  their  number,  they  make  a  skeleton  of  his  bones, 
and  carry  it  on  his  favourite  horse  to  the  cemetery  of  his 
family,  however  distant.  Certain  tribes  make  skeletons 
of  all  their  deceased,  which  are  placed  in  a  sitting  pos- 
ture, clothed  in  robes  and  feathers,  in  the  cemetery. 
Every  year  the  cemetery  is  opened,  and  the  skeletons  are 
cleansed  and  clothed  anew.  In  another  portion  of  that 
vast  continent  a  pious  festival  is  celebrated,  wherein 
each  person  carries  the  putrid  and  decaying  carcase  of 
his  father  on  his  shoulders  in  solemn  procession,  and 
again  returns  it  to  the  earth. 

The  cemeteries  of  the  Jews,  were  caves  and  grounds 
apart  from  their  cities.  Abraham,  we  are  told,  pur- 
chased the  field  of  Mackpelah,  and  there  buried  Sarah 
his  wife  in  a  cave,  wherein  he  himself  was  afterwards 
ijcposilcd.  The  Israelites  buried  the  hones  of  Josej)!! 
which  they  had  brought  out  of  Egypt,  "  in  a  parcel  of 
ground  which  Jacob  bought  of  the  sons  of  Hamon;"  and 
the  Jewish  laws  particularly  ordained  the  interment  of 
criminals  who  died  by  the  cord. 

Other  ancient  nations,  such  as  the  Greeks  and  Ro- 
mans, though  they   burned  their  dead,  had  cemeteries 


without  the  cities  for  depositing  the  urns  containing  the 
fragments  of  bones  and  ashes.  Cremation  did  not  inva- 
riably prevail,  and  it  was  not  unusual  even  to  make  the 
house  or  garden  of  the  deceased  his  cemetery.  But 
among  the  Romans,  the  emperor  Adrian  prohibited  se- 
pulture within  the  city,  and  there  was  a  cemetery  beyond 
its  walls  appropriated  for  the  poor ;  the  other  cemete- 
ries for  persons  of  rank  or  fortune  were  generally  near  a 
highway.  The  Campus  Martins  was  the  cemetery  oS 
distinguished  characters. 

Tlie  modern  Turks  and  Chinese  imitate  the  Greeks 
and  Romans,  in  placing  their  cemeteries  without  their 
cities.  Tiiey  are  generally  situated  on  eminences,  and 
abound  with  cypress  trees.  The  Chinese  never  inter  in 
a  grave  previously  occupied,  at  least  before  all  the  rem- 
nants of  the  former  body  have  disappeared,  and  there- 
fore their  cemeteries  occupy  a  large  surface  of  ground. 
If  unfortunate  in  life,  the  son  sometimes  digs  up  his  fa- 
ther from  the  grave,  to  propitiate  his  destiny. 

The  ancient  cemeteries  in  Great  Britain  were  of  va- 
rious descriptions.  Barrows  or  cairns  denote  the  sepul- 
ture of  celebrated  persons,  commonly,  it  is  conjectured, 
those  who  fell  in  battle.  The  author  of  this  article  some 
years  ago  opened  a  cemetery  in  Scotland,  which  proba- 
bly ascends  to  a  period  of  remote  antiquity.  Numerous 
coffins,  for  the  most  part  of  small  size,  were  formed  of 
rude  slates,  built  round  for  sides :  they  were  almost  le- 
vel with  tne  surface  of  the  earth,  and  the  edges  of  some 
of  the  slates  were  visible  above  it.  Their  site  was  on  a 
thin  soil,  covering  rock,  though  deep  earth  was  in  the 
immediate  vicinity.  These  coffins  did  not  lie  east  and 
west,  but  some  almost  due  nortli  and  south,  from  which 
it  may  he  inferred  they  had  been  used  anterior  to  the  in- 
troduction of  Christianity.  Many  contained  fragments 
of  bones,  and  some  teeth  very  entire. 

The  cemeteries  in  this  kingdom  are  either  public  or 
private,  and  frequently  in  the  centre  of  crowded  cities. 
Formerly  it  appears,  that  fairs  and  markets  were  held  in 
public  cemeteries.  A  Scotish  law  of  1594  ordains,  that 
each  is  to  be  surrounded  by  a  wall  two  ells  in  height. 
Within  the  precincts,  portions  generally  belong  to  indi- 
viduals, which  are  private  property.  This  was  very  re- 
cently decided  by  the  supreme  court  of  justice  in  Scot- 
laud,  in  the  case  of  an  officer  who  had  been  accidentally 
killed,  being,  without  authority,  interred  in  a  private  bu- 
rying place.  The  owner  having  complained  of  this  in- 
vasion of  his  rights,  the  body  was  ordered  to  be  dug  up, 
and  interred  elsewhere. 

Long  ago,  the  superstitions  of  mankind  converted 
churches  to  cemeteries,  a  practice  which  is  yet  perpetu- 
ated. But  this  indefensible  custom  was  not  introduced 
without  resistance  ;  and  about  the  year  381,  there  is  one 
rescript  in  the  Theodosian  Code,  which  may  be  inter- 
preted. "  Let  none  suppose,  that  the  churches  of  the 
apostles  or  martyrs  are  to  be  rendered  ordinary  places  of 
sepulture  ;"  and  another  explicit  prohibition,  that  "  no 
one  shall  bury  in  a  church."  Constantino,  the  first  Chris- 
tian emperor,  had  previously  been  interred  in  the  porch 
of  a  church  which  he  had  erected  to  the  apostles,  A.  D. 
337,  01)  which  St  Chrysostom  observes,  that  "  The  em- 
peror was  greatly  honoured  in  the  interment  of  his  body 
being  jjermitted  at  the  door  of  the  temple,  and  that  he 
should  be  porter  to  fishermen."  V^arious  ecclesiastical 
canons  contain  decrees  on  the  subject.  Tlie  Spanish 
Council  of  iiracara,  in  563,  ordained,  that  every  cemete- 
ry should  be  without  the  church.  Theodore,  patriarch 
of  Autiochj  in  1180,  decreed,  that  it  should  never  be 
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l.iwfiil  lo  bury  in  cliurchcs,  accorilinp;  to  the  civil  law  of 
the  Grecian  eiiipii-e.  The  Council  of  Nantes  pcrmiltcil 
the  porch  of  the  chuich  to  l)e  coiivertetl  to  a  cemetery, 
but  prevented  interment  in  the  interior  :  and  an  ecelesi- 
ustical  co\incil  held  at  Tribur  in  Germany,  prohibiti-d 
the  laity  only  from  lindin^;  a  cemetery  within  its  walls. 

But  interment  in  churches  gradually  came  into  uni- 
versal use  in  Roman  Catholic  cotmtries,  first,  from  the 
anxiety  of  devotees  to  have  their  remains  deposited  near 
the  relics  of  some  favourite  saint ;  and,  secondly,  from 
the  benefit  which  thence  resulted  to  tlie  ecclesiastics 
who  officiated  there.  All  sacred  things  were  rendered 
the  subject  of  traflic  ;  sepulture  in  a  consecrated  place, 
the  remission  of  past  sins,  and  indemnity  for  those  to  be 
committed,  had  their  fixed  and  appointed  prices.  Cer- 
tain per(|uisitcs  were  due  to  ecclesiastics  for  interment 
in  the  cemetery  within  their  boundaries,  which  were  ri- 
s^orously  exacted,  and  which  it  was  dangerous  to  refuse. 
The  heir  of  the  deceased  declining  compliance,  was  in 
hazard  of  excommunication.  Such  percjuisites  were 
called  mortuaries,  a  remnant  of  which  may  still  be  re- 
cognised in  the  hire  of  the  pall  or  mortcloth  at  funerals. 

The  danger  of  burying  in  churches,  and  of  having  ce- 
meteries in  large  towns,  has  sometimes  been  fatally  ex- 
emplified. Some  years  ago,  on  preparing  a  grave  for  a 
person  of  rank  in  a  church  near  Nantes,  the  body  of  a 
near  relation,  who  had  died  nine  months  preceding,  was 
displaced.  The  coffin  was  accidentally  shattered,  and  an 
infectious  principle  instantly  diffused  itself  around,  with 
such  virulence,  that  no  less  than  fifteen  persons  of  those 
attending  the  funeral  died  within  eight  days. 

Cemeteries,  in  Christian  countries,  are  consecrated 
ground  :  and  as  such,  infants  dying  before  baptism  are 
with  us  denied  sepulture  in  it,  along  with  others.  Roman 
Catholics,  however,  do  not  esteem  the  eemeleriesof  Pro- 
testants sufficiently  sacred  to  receive  their  ashes.  The 
origin  or  cause  of  consecration  is  extremely  obscure  :  in 
the  fifth  century,  it  is  said  to  have  been  unknown,  and, 
according  to  Gregory  of  Tours,  was  introduced  about 
the  year  590.  Perhaps  it  has  been  preserved,  to  demon- 
strate the  right  of  ecclesiastics  to  the  mortuaries  of  the 
deceased  persons  deposited  there:  and  though  these  are 
abrogated,  the  clergyman  of  the  parish  in  this  kingdom 
is  entitled  to  the  grass  that  grows  in  the  church-yard, 
though  it  has  been  decided  by  courts  of  law,  that  he  can- 
not pasture  his  cattle  there. 

In  most  nations  a  custom  has  prevailed,  of  planting 
public  cemeteries  with  trees,  though  one  of  the  conti- 
nental councils  pronounced  a  decree  against  it  in  1565. 
Jix  cimetcriis,  arbores  Jruffifcrtt,  et  alix  etiavi  infrugiferc 
ciijusxiis  generis,  aut  arbusla  srir/icsve  omnmo  convellan- 
tur  ati/ue  excidaiitur.  The  cypress  was  an  emblem  of 
mourning  among  the  Romans :  it  was  seen  at  the  pile  of 
tlie  deceased,  and  in  the  cemeteries;  and  to  warn  priests 
who  were  defiled  by  the  sight  of  a  corpse  against  enter- 
ing for  the  celebration  of  religious  rites,  it  appeared  on 
the  outside  of  the  door  of  a  house,  whenever  a  dead  bo- 
dy was  within.  The  cemeteries  of  the  Turks  and  Chi- 
nese are  planted  with  cypress  trees  :  in  Britain,  for  cen- 
turies past,  the  yew  has  been  chosen.  An  opinion  has 
been  entertained,  though  with  little  reason,  that  an  ever- 
green has  thus  been  selected  as  an  emblem  of  the  im- 
mortality of  the  soul;  and  hence  the  practice  of  deck- 
ing the  coffin  with  bays,  and  carrying  branches  before  the 
bier.  Perhaps  it  may  have  been  designed  as  a  more 
permanent  mode  of  testifying  that  attention  to  the  de- 
ceased, which  was  practised  by  the  ancients.  They  scat- 


tered llowers  on  the  pile,  on  the  urn,  and  in  the  cemete- 
ries of  their  departed  friends.  Thus  Virgil,  in  describ- 
ing funeral  ceremonies,  says, 

Pui-purcos  jacil  florcs,  ac  talia  fatur — .Smcid,  tib.v. 

Maiiilnis  date  lilia  plcnis  : 
Purpureos  spargam  florcs.  Mhzi-d,  lib.  vt. 

The  same  ceremony  was  known  to  the  ancient  Cllri.^ 
tians ;  whence,  St  Ambrose,  in  his  eulogy  on  Valcnti- 
nian,  says,  A'cc  ego  Jloribim  tumulum  eju»  as/tergain  »cU 
li/iiritum  ejut  Chrinti  odorc  ficrfutidam  :  tfiargant  alii  file- 
ni.1  lilia  calat/iis.  "  I  will  not  strew  his  grave  with  flow- 
ers, but  pour  on  his  spirit  the  odour  of  Christ :  let  others 
scatter  Ijaskets  of  lilies."  St  Jerome,  in  a  consolotary 
ejiistlc  to  a  surviving  husband,  observes,  that  while 
"  other  husbands  strewed  the  graves  of  their  wives  with 
violets,  roses,  lilies,  and  jmrple  flowers,  Pamachius  be- 
dewed the  ashes  of  his  with  the  balsam  of  alms." 

Those  pious  customs  arc  not  altogether  oblitci-atcd 
among  ouiselvcs.  In  some  parts  of  Wales,  the  graves 
are  adorned  with  certain  flowers,  denoting  the  age  of  the 
deceased  :  the  violet,  the  rose,  or  jilants  of  rue,  being 
appropriated  to  the  three  difTerenl  stages  of  life.  Fences 
or  borders  arc  made  of  them,  which  are  carefully  pre- 
served from  decay,  and  cleared  of  obtrusive  weeds  by 
the  nearest  surviving  relatives.  Each  Saturday  after- 
noon is  devoted  to  this  office.  In  other  parts  of  the 
world,  the  women  come  frequently  to  pray  or  lament  in 
the  cemeteries,  and  scatter  herbs  aljove  the  graves. 

See  Cunajus  Hcn/mblira  Htsbraorum  ;  Gregorius  Tu- 
ronensis  dc  Gloria  Confcssionis  ;  Ambrosius  Oratio  Fune- 
bris  de  Murte  Fiilcntinianii  Hieronymus  Efiistola  ad  Pam- 
macliium  ;  Gutherius  de  jure  Afanium  ;  Navier  sur  lee 
Dangers  des  exhmnaiions  firecifiiteH  ;  yt  seasonable  consi- 
deration on  Ihe  indecent  and  dangerous  custom  of  bury- 
ing in  Churches  ;  Birnie's  Blame  of  Kirk  Burial;  and 
Brand's  Poftular  ylntiquities.     (c) 

CENARRHENES,  a  genus  of  plants  of  the  class  Te- 
trandria,  and  order  Monogynia.  See  Botany,  p.  124; 
and  Brown's  Podromus  Plant.  A'ov.  Hotl.  &c.  p.  371. 

CENCHRUS,  a  genus  of  plants  of  the  class  Trian- 
dria,  and  order  Monogynia.     Sec  Botany,  p.  95. 

CENIA,  a  gcmis  of  plants  of  the  class  Syngenesia, 
and  order  Polygamia  Superflua.     See  Botany,  p.  305. 

CENTAUREA,  a  genus  of  plants  of  the  class  Syn- 
genesia, and  order  Polygamia  Frustanea.  See  Botany, 
p.  300. 

CENTAURIUM,  a  genus  of  plants  of  the  class  Tc- 
trandria,  and  order  Monogynia.     Sec  Botany,  p.  126. 

CENTAURUS.     See  Astronomy,  p.  734. 

CENTER.  See  BiiiDGK,  p.  519,  529;  Cabit.ntrv. 
and  Framing. 

CENTORBI,  the  Ceniuri/ia  of  the  ancients,  is  a  town 
of  Sicily,  situated  on  five  points  of  rocks.  It  was  for- 
merly a  populous  and  sjilcndid  town,  but  now  exhibits 
only  a  mass  of  ruins.  The  large  convent  of  the  Augus- 
tins,  the  ruins  of  banks  to  the  west  of  the  town,  and  the 
remains  of  the  castle  of  Conradin  to  the  east,  are  the  on- 
ly objects  of  note.  Numerous  remains  of  antiquity  have 
been  found  in  this  place,  and  are  deposited  in  the  muse- 
um of  the  Prince  of  Biscari,  already  mentioned  in  the 
article  Catania.  According  lo  De  Non,  the  soil  in  one 
))art  of  the  town  consists  of  marine  concretions,  inter- 
Tiiixed  with  shells.  These  concretions,  along  with  tufa 
and  a  gritty  stone,  lie  beneath  the. vegetable  earth;  and 
at  a  greater  depth  arc  found  scorioe  and  hva.  beneath 
3  Z  2 
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which  is  a  fresh  bed  of  grit.  De  Non  supposes,  thut 
the  lava  forms  the  basis  of  the  mountain  ;  a.cl  tnat,  from 
its  being  covered  with  marine  concretions  to  tne  deptn 
of  600  feet,  the  volcano  from  which  it  flowed  must  liave 
been  very  ancient.  Popuiaion  about  3000.  See  De 
Non's  Journey  in  Sicily  and  Malta,  p.  85. 

CENTRAL  Forces.  See  Astronomy  and  Dyna- 
mics. 

CENTRANTHERA,  a  genus  of  plants  of  the  class 
Tetrandria,  and  order  Monogynia.  See  Botanp,  p. 
125  ;  and  Brown's  Proclromus,  &c.  p.  438. 

CENTROLEPIS.     See  Devauxia,  Botany  Index. 

CENTUNCULUS,  a  genus  of  plants  of  the  class 
Tetrandria,  and  order  Monogynia.    See  Botany,  p.  113. 

CEOS.     See  Zia. 

CEPHjELIS,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Monogynia.     See  Botany,  p.  144. 

CEPHALANTHUS,  a  genus  of  plants  of  the  class 
Tetrandria,  and  order  Monogynia.    Sec  Botany,  p.  113. 

CEPHALOXIA,  an  island  in  the  Ionian  sea,  nearly 
of  a  circular  figure,  and  about  120  or  130  miles  in  cir- 
luniference,  lying  in  39  degrees  of  north  latitude. 

The  climate  of  Ccphalonia  is  temperate  and  agreea- 
ble, but  subject  to  sudden  changes,  which  are  peiniicious 
to  the  people.  Copious  rains  commence  in  November, 
when  thunder  becomes  frequent ;  but  during  the  whole 
winter  season,  roses  are  in  blow.  Earthquakes  are  com- 
mon, from  which  dreadful  efl'ects  have  ensued,  particu- 
larly in  1736,  1742,  1753,  and  1765,  when  entire  towns 
were  almost  laid  in  ruins.  Strong  sulphureous  exhala- 
tions rise  from  several  places  of  the  soil,  which  in  some 
districts  is  rich  and  fertile,  while  others  consist  only  of 
dry  and  barren  rocks. 

Large  caverns  are  seen  on  the  coast  of  singular  ap- 
pearance, the  roofs  being  decorated  by  innumerable  sta- 
lactites of  fantastic  shapes  and  various  colours,  and  the 
bottom  covered  with  petrifactions  of  shells.  IMount 
Enos,  now  called  the  Black  Mountain,  consists  solely  of 
vertical  strata,  rising  about  3000  feet  above  the  level  of 
the  sea.  Anciently  it  was  covered  with  wood,  but  it  is 
now  entirely  bare. 

Among  the  different  vegetables  produced  in  Cepha- 
lonia,  cotton  and  vines  are  tlic  most  valuable,  as  afford- 
ing an  essential  supply  for  the  uses  of  mankind.  There 
is  a  kind  of  winter  melon,  whicli  may  be  preserved  a 
long  time,  if  hung  up,  of  an  oval  shape,  and  a  beautiful 
yellow  colour  externally,  with  a  white  pulp.  Medicinal 
plants  are  likewise  found,  which  are  said  to  have  a  won- 
derful effect  in  c\iring  the  gout ;  and  various  testimonies 
are  produced  in  their  favour.  They  were  discovered  by 
a  physician  named  Zulatti,  when  resident  in  the  island  ; 
and  although  few  would  at  first  acknowledge  the  virtue 
of  his  preparations,  many  in  a  short  time  afterwards 
gladly  resorted  to  them.  As  the  soil  seemed  peculiarly 
adapted  to  indigo,  a  plan  respecting  its  culture  was  sub- 
mitted to  llic  \'enctian  government,  by  Signor  Carburi, 
liimself  a  native  of  Ccphalonia,  but  who  had  emigrated 
ii-om  the  island.  The  senate  granted  a  large  tract  of 
land  for  the  experiment,  ar.d  created  him  a  count,  en- 
pjaging  to  countenance  the  undertaking  witli  peculiar  fa- 
votir.  He  speedily  took  posses.sion,  and  having  founded 
a  small  settlement,  proceeded  to  form  extensive  planta- 
tions. Neither  his  skill  nor  conduct,  however,  seemed 
to  promise  that  success  wiiich  might  have  been  reason- 
ably expected;  and,  indeed,  before  the  result  of  his  dif- 
ferent expedients  coiUd  be  known,  he  was  cruelly  assas- 
sinated.    Olives  arc  produced  in  trrcal  abundanc  e.  from 


which  a  quantity  of  oil  is  extracted  sufficient  to  be  an 
article  of  export:  and  much  fine  manna  is  produced  iu 
one  of  the  forests,  which  might  also  prove  valuable,  but 
the  collection  of  it  has  hitherto  been  neglected. 

There  are  few  quadrupeds  or  birds  in  Cephalonia,  nor 
do  many  fishes  frequent  the  shores.  The  principal  indi 
genous  quadrupeds  are  goats,  whose  milk  is  chiefly 
made  into  cheese,  and  a  kind  of  carpets  are  manufac- 
tured of  their  hair ;  but  the  cattle  and  sheep  consumed 
by  the  islanders,  are  brought  from  the  Morea,  2000  head 
of  the  former  being  annually  imported. 

Though  many  portions  of  the  soil  are  well  adapted 
for  agriculture,  it  is  not  assiduously  followed,  conse- 
quently the  products  of  the  island  in  grain  are  inconsi- 
derable, not  exceeding  five  months  consumption.  About 
7,000,000  pounds  of  raisins  are  exported  after  home  con- 
sumpt,  and  a  small  quantity  of  raw  cotton.  The  wines 
made  on  the  island  are  of  agreeable  flavour,  and  the  in- 
habitants can  spare  about  15,000  casks,  after  supplying 
themselves.  Some  liqueurs,  highly  esteemed,  are  like- 
wise made,  which  were,  for  the  most  part,  presented  to 
persons  in  power  at  Venice. 

Cephalonia  is  the  largest  of  the  Ionian  islands,  yet  the 
whole  population  does  not  exceed  70,000  souls,  dispersed 
in  three  small  towns,  and  about  130  villages  or  hamlets  ; 
nor  does  it  appear  to  be  receiving  any  accessions.  Emi- 
grations, on  the  contrary,  are  constantly  taking  place, 
though  the  Venetian  government  made  great  opposition 
to  it. 

Argostoli,  the  chief  town  of  this  island,  stands  at 
the  foot  of  a  hill,  close  to  a  bay  of  the  same  name,  iu 
an  insalubrious  and  disagreeable  situation.  Its  whole 
appearance  exhibits  incontestible  evidence  of  the  ef- 
fect of  earthquakes ;  and  in  addition  to  the  ruins  dif- 
fusely scattered,  many  buildings  are  advancing  to  rapid 
decay.  Though  the  residence  of  the  executive  govern- 
ment, it  is  an  inconsiderable  place,  containing  a  lazaret- 
to and  several  convents.  On  the  11th  of  July,  in  the 
three  successive  years  1765,  1766,  and  1767,  an  earth- 
quake is  said  to  have  been  felt  almost  exactly  at  the  same 
hour,  the  last  of  which  was  particularly  fatal  to  Argos- 
toli. 

Lixuri,  the  second  town,  also  stands  close  to  the  sea, 
but  in  a  more  favourable  situation,  both  for  health  and 
commerce.  The  same  earthquake,  however,  so  destruc- 
tive to  Argostoli,  also  ravaged  Lixuri.  It  now  presents 
a  heap  of  ruins,  and  the  streets  are  so  much  obstructed 
by  Ihcm,  that  it  requires  some  address  in  the  passenger 
to  find  his  way. 

The  fortress  of  Axo,  v.hich  includes  an  inconside- 
rable town,  was  built  by  the  Venetians  in  1595,  on  a 
hill  two  leagues  from  Argostoli.  The  hill  being  lofty 
and  precipitous,  and  accessible  only  by  intricate  paths, 
there  is  an  irregularity  in  the  fortifications,  which, 
though  it  might  serve  as  a  retreat  to  the  inhabitants, 
would  preclude  it  from  supporting  a  siege.  Below 
there  is  a  small  harbour,  which  the  earth  and  stones 
brought  down  from  the  hill  by  heavy  rains  are  gra- 
dually choking  up.  The  cathedral,  which  is  small, 
and  moderately  decorated,  stands  here,  and  also  a  public 
building  for  the  accommodation  of  the  governor  of  the. 
island. 

When  Cephalonia  came  imdcr  the  dominion  of  the 
Venetians,  it  was  erected  into  an  archbishopric  ;  but 
some  of  the  prelates  claiming  imdue  prerogatives  over 
the  clergy  of  Zantc,  excited  great  ilisscnsions  in  the 
( Inirch.      These  were   terminated  bv  a  decree  of  the 
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^ciiaic,  ordaining  llic  clccUun  of  an  ecclesiastic  of  ilic 
latttT  iiilund,  ultcr  two  Ceplialonians  had  success' vc- 
ly  occupied  the  ai'chiepiscoijal  see.  Tlie  election  ii 
conducted  with  j^rcat  ceremony  and  formality,  and  for- 
merly coiihl  not  take  place  unless  in  presence  of  the  ^;o- 
venioi'-gcneral  of  the  islands,  and  dillV  iciit  nieinheis  of 
the  state. 

There  arc  no  less  than  twenty- five  monasteries  and 
jliinneries  on  the  island,  one  of  which,  a  con\  ent  of  Cjreck 
nuns,  is  situated  on  a  hill  near  the  foilressof  Axo.  Their 
church,  in  which  they  piously  presc  rve  the  remains  of 
St  Erasmus,  is  the  best  endowed  in  Ccphatonia.  Tnese 
relics,  which  they  view  with  particular  veneration,  arc 
contained  in  a  large  silver  shrine,  and  exposed  at  festi- 
vals, or  in  times  of  public  calamity. 

Amidst  such  a  redundance  of  religious  houses,  the 
education  of  youth  seems  to  be  cultivated  in  no  pid)lic 
seminary.  The  natives,  however,  are  not  void  of  a  de- 
sire to  promote  some  points  of  knowledge,  and  in  1 790 
they  foimded  an  a;;ricultural  academy. 

The  only  considerable  manufactures  in  the  island  arc 
of  cotton  cloths,  (there  called  dimito,)  and  rossolis.  Be- 
ing dyed  blue,  the  former  serve  for  apparel  to  the  Greeks, 
and  from  160,000  to  170,000  yards  are  exported  to  the 
Venetian  islands,  the  Morea,  and  Romelia.  The  latter 
is  a  strong  liquor  of  agreeable  Havour,  prepared  from 
odoriferous  herbs  abounding  on  the  hills,  but  especially 
on  Mount  Enus.  Somewhat  more  than  half  the  value  of 
the  foiiner  is  exported. 

The  Cephalonians  arc  an  active  and  intelligent  race 
of  people,  temperate,  and  industrious;  so  that  while  the 
neighbouring  islanders  are  cither  overwhelmed  with 
indolence,  or  dissipating  their  wealth  in  luxurious  or 
frivolous  pursuits,  they  are  providing  stores  for  future 
necessities.  A  project  once  formed,  is  steadily  main- 
tained, in  opposition  to  every  resistance  experienced, 
and  the  projector  knows  to  adapt  himself  to  all  the  cir- 
cumstances which  arc  likely  to  promise  success.  Emi- 
grating from  their  native  soil,  the  Cephalonians  are 
frequently  occupied  during  20  or  30  years  in  seeking 
the  means  of  independence,  which  they  return  to  their 
island  to  enjoy.  Th.crc  hospitality  is  a  leading  charac- 
teristic ;  strangers  are  well  received  and  entertained,  and 
their  presence  is  courted.  The  people,  in  general,  are 
fond  of  society,  and  the  women  of  the  island  enjoy  unre- 
strained liberty.  Nevertheless,  to  counterbalance  the 
riualitics  thus  ascribed  to  ihcm,  it  is  said  that  the  men 
are  intriguing  and  vindictive,  that  they  are  slow  to  par- 
don an  aggressor,  and  the  harniony  of  social  intercourse 
is  interrupted  by  the  virulence  of  party  dissensions  in 
the  towns. 

Several  celebrated  persons  owe  their  birth  to  Ccpha- 
lonia.  Erom  modern  history  wc  learn,  that  in  the  lat- 
ter part  of  the  seventeenth  century,  a  Cephalonian  named 
Phaulkou  was  viceroy  of  the  kingdom  of  Siam,  and 
formed  an  intercourse  between  that  country  and  Eu- 
rope. Phaulkon,  who  was  sprung  from  noble  paren- 
tage, after  first  emigrating  to  England,  repaired  to  In- 
dia, and  was  at  length  employed  as  a  factor  at  Scc-y-thaa, 
the  capital  of  Siau).  There  he  realized  a  considerable 
fortune,  which  he  vested  in  commercial  speculation,  and 
embarked  along  with  it  on  a  voyage  for  another  coiUi- 
try.  lie  was  shipwrecked,  however,  along  with  a  Sia- 
mese of  rank,  who  saved  nothing  but  his  life,  and  who, 
in  gratitude  for  Phaulkon  carrying  him  home  in  a  bark 
which  he  had  purchased,  aflbrding  him  distinguished  pa- 
t'-iMuige,  he  soon  rose  to  the  highest  offices  in  the  state. 


jjrolecled  the  Jesuits  who  came  fiom  France,  aiid  sent  a 
magnificent  embassy  to  Louis  XIV.  During  some  years 
he  enjoyed  great  prosperity,  and  always  promoted  a  con- 
nection with  Europeans;  but  endeavouring  to  persuade 
the  king  of  Siam,  who  was  childless,  to  adopt  the  son 
of  a  nobleman  educated  in  the  C'l.iistian  religion,  and 
being  susi)ected  of  endeavouring  to  bring  the  whole 
kingdom  eventually  under  Erench  domination,  a  con- 
spiracy was  formed  against  him.  He  was  seized  by  a 
powerful  minister  of  state,  and  put  to  death  with  linger- 
ing torments  in  1689.  Cephalonia  has  likewise  more 
recently  produced  able  generals  and  mechanics.  Of 
the  latter.  Count  Carburi  may  be  named,  who  accom- 
plished the  transportation  of  the  rock  to  Petersburgh, 
which  has  received  the  statue  of  the  emperor  Peter, 
and  by  whom  a  detail  of  the  whole  procedure  has  been 
published. 

While  this  island  was  under  the  power  of  the  Vcn'- 
tian  republic,  it  was  governed  by  a  nobleman  sent  from 
\'enicc,  who,  along  with  two  counsellors,  resided  at  Ar- 
gostoli.  The  governor  of  the  fortress  of  Axo  was  also  a 
nobleman  of  the  same  city,  but  dependent  on  the  former. 
The  military  commander  was  stationed  at  Lixuri,  and 
the  whole  troops  on  the  island  did  not  exceed  300  men. 
The  higher  ranks  of  the  inhabitants  held  a  kind  of  se- 
nate, in  which  the  nobles  of  Corfu  were  entitled  to  vote, 
as  a  reciprocal  privilege  was  enjoyed  by  the  Cepnalo- 
nians  at  Corfu. 

Cephalonia  has  now  declined  from  that  importance 
which  many  concurring  circumstances  prove  it  held  in 
antiquity.  Its  cities,  temples,  fleets,  and  the  enterprizes 
of  its  inhabitants,  were  all  celebrated  of  old  ;  and  the  con- 
tests for  dominion  over  it,  shew  its  consequence  to 
neighbouring  kingdoms.  The  ruins  still  existing  on 
the  surface,  and  the  remains  occasionally  dug  from  the 
earth,  testify  that  it  was  once  more  splendid  and  popu- 
lous, and  also  that  considerable  progress  had  been  at- 
tained in  the  arts.  l-"our  jirincipal  cities  are  mentioned 
by  the  ancients,  all  of  which  have  long  gone  to  decay, 
and  the  site  of  some  can  scarcely  be  recognised,  though 
still  known  by  analogous  appellations.  These  were, 
Palis,  Samos,  Croni,  and  Pronus.  The  first  steed  about 
a  mile  from  the  port  of  Argostoli,  in  the  most  fertile 
part  of  the  island,  which  is  still  called  Palichi,  and  ap- 
pears from  tiie  ruins  to  have  been  of  considerable  extent. 
Notwithstanding  the  ravages  of  time,  thfrfragmcnts  oc- 
casionally discovered  bear  evidence  of  having  been  cm- 
ployed  in  elegant  structures;  thus  corroborating  the  tes- 
timony of  the  ancient  authors  by  whom  they  arc  describ- 
ed. About  30  years  ago  was  found  a  tablet  of  Parian 
marble,  bearing  the  following  inscription  in  Greek  :  "  By 
a  decree,  the  senate  and  people  of  Palis  have  erected  a 
statue  in  honour  of  the  high  priestess  Flaviana  Euti- 
ches,  the  daughter  of  Pitliodorus  Glaucus,  and  spouse  of 
Bion  Aristomantides.  It  was  merited  by  her  chaste  and 
exemplary  life."  The  theatre  at  Elis,  for  the  celebration 
of  the  Olympic  games,  was  erected  by  the  inhabitants 
of  Palis. 

Samos  was  in  ruins  in  the  time  of  Strabo,  nearly  2000 
years  ago.  Perhaps  it  was  more  extensive  than  the 
other  towns,  as  the  island,  according  to  a  passage  in  the 
Encid,  was  called  by  that  name.  Gold  and  silver  coins, 
sculptured  fragments,  and  vases  of  bronze  and  marble, 
are  yet  recovered  from  among  the  ruins,  which  mark 
the  site  of  the  city  as  having  been  on  the  declivity  of  a 
hill.  It  has  been  affirmed,  that  an  odour  still  sensibly  is- 
iucd  from  the  L'.ttcr  when  first  opened,  resembling  the 
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perfumes  whicliwere  used  by  the  ancients  in  their  fune- 
real rites. 

The  position  of  the  other  two  towns  can  scarcely  be 
recognised  ;  but  from  the  ruins  dispersed  through  the 
island,  it  is  not  improbable  that  thei-e  were  several  be- 
sides. The  uncle  of  Mark.  Antony,  according  to  Stra- 
bo,  being  exiled  here  after  his  consulate  with  Cicero, 
founded  a  city,  called  Petulia,  the  progress  of  which 
was  interrupted  by  his  recal  to  Rome.  Near  Lixuri, 
a  marble  urn  with  a  pedestal  was  lately  found  in  a  pit, 
which,  from  an  inscription,  seemed  to  contain  the 
ashes  of  one  of  his  friends  who  had  perished  by  a  vio- 
lent death.  Coins,  portions  of  bronze  tablets,  and  mar- 
ble statues,  were  at  the  same  time  discovered.  A  tem- 
ple on  Mount  Enos,  consecrated  to  Jupiter,  is  mention- 
ed in  history  as  one  of  the  most  celebrated  throughout 
Greece,     (f) 

CEPHALOPHORA,  a  genus  of  plants  of  the  class 
Syngenesia,  and  order  Polygamia  jEqualis.  See  Botany, 
p.  290. 

CEPHEUS.    See  Astronomy,  vol.  ii.  p.  711. 

CERASTIUM,  a  genus  of  plants  of  the  class  Decan- 
dria,  and  order  Pentagynia.     See  Botany,  p.  213. 

CERATIOLA,  a  genus  of  plants  of  the  class  Dioecia, 
and  order  Monandria.     See  Botany,  p.  327. 

CERATOCARPUS,  a  genus  of  plants  of  the  class 
Monoscia,  and  order  Monandria.     See  Botany,  p.  313. 

CERATONIA,  a  genus  of  plants  of  the  class  Polyga- 
mia, and  order  Dioecia.     See  Botany,  p.  ."141. 

CERATOPETALUM,  a  genus  of  plants  of  the  class 
Decandria,  and  order  Monogynia.    See  Botany,  p.  205. 

CERATOPHYLLUM,  a  genus  of  plants  of  the  class 
Monoecia,  and  order  Polyandria.     See  Botany,  p.  320. 

CERATOSTEMA,  a  genus  of  plants  of  the  class 
Decandria,  and  order  Monogynia.    See  Botany,  p.  216. 

CERBER  A,  a  genus  of  plants  of  the  class  Pentandria, 
and  order  Monogynia.     See  Botany,  p.  135. 

CERCIS,  a  genus  of  plants  of  the  class  Decandria,  and 
order  Monogynia.     See  Botany,  p.  202. 

CERES.     See  Astrono.aiy,  vol.  ii.  p.  599. 

CERESIA,  a  genus  of  plants  of  the  class  Triandria, 
and  order  Digynia.     See  Botany,  p.  109. 

CERIGO,  an  island  in  the  Mediterranean,  celebrated 
in  ancient  history,  from  its  capital  Cythera  dedicated  to 
Venus. 

This  island,  which  is  begirt  with  rocks  and  shoals, 
sometimes  proving  fatal  to  mariners,  lies  at  the  mouth 
of  the  Archipelago  :  it  is  of  an  oval  figure,  and  about  50 
or  60  miles  in  circumference.  Near  the  coast  arc  capa- 
cious grottos,  the  roofs  of  which  arc  supported  by  pillars 
of  stalactite,  so  regularly  disposed,  as  at  iirst  sight  to  ap- 
pear the  work  of  art. 

The  climate,  though  temperate,  is  subject  to  sudden 
vicissitudes  :  shocks  of  earthquakes,  generally  slight  and 
of  short  duration,  are  felt ;  and  sometimes  violent  hurri- 
canes, accompanied  by  scorching  heat,  waste  the  vegeta- 
tion, and  root  up  the  trees. 

The  soil  being  rocky,  the  crops  are  not  abundant ; 
but  a  greater  quantity  of  grain  than  is  requisite  for 
home  consumption  is  olHained  by  the  industry  of  the 
inhabitants,  and  its  quality  renders  it  an  object  of  re- 
search by  the  neighbouring  islanders.  A  certain  kind 
of  small  onions,  and  olives  also  very  small,  produced 
here,  arc  greatly  esteemed,  and  reserved  solely  for  pre- 
sents. Such  is  likewise  the  case  with  two  kinds  of  wine, 
one  called  lialico,  which  are  too  inconsiderable  for  ex- 
portation. 


The  only  indigenous  quadrupeds  of  Cerigo  are  hares 
and  rabbits :  but  the  inhabitants  possess  goats,  and  im- 
port a  few  cattle  from  the  Morea.  Many  migratory 
birds,  particularly  quails,  frequent  the  island  ;  and  fish 
are  abundant  on  the  coast,  affording  a  constant  and  co- 
pious  resource.  But  the  Neapolitans,  in  prosecuting 
the  coral  fishery,  avail  themselves  more  of  the  latter  ; 
and  the  hazard  of  falling  into  the  hands  of  pirates  is  be- 
sides a  great  restraint  on  the  islanders.  Scorpions  of  a, 
large  size  are  found  here. 

From  the  uncertainty  of  protection,  the  limited  pro-> 
ductions  of  the  island,  and  the  want  of  opportunities  to 
ameliorate  the  condition  of  the  inhabitants,  the  popula- 
tion is  at  present  inconsiderable.  It  scarcely  exceeds 
8000  souls,  dispersed  in  a  town  containing  1200,  and  in 
about  thirty  or  forty  villages  and  hamlets.  Hernia  is  an 
extremely  prevalent  disease,  insomuch  that  it  is  calcula- 
ted a  fifth  part  of  the  population  labour  under  it.  By 
some  this  has  been  judged  an  hereditary  malady  ;  accord- 
ing to  others,  it  is  owing  to  the  great  consumption  of  oil 
and  legumes  in  diet ;  while  the  native  physicians  ascribe 
it  entirely  to  the  quality  of  the  air. 

Towards  the  south-west  part  of  the  island,  the  town 
of  Cerigo,  consisting  of  a  confused  assemblage  of  flat- 
roofed  edifices,  is  situated  on  a  hill.  It  is  defended  by 
a  strong  fortress,  which  was  lately  taken  by  the  British, 
on  the  expulsion  of  the  Turks  and  Russians.  The  houses 
are  necessarily  low,  to  resist  the  effect  of  earthquakes, 
and  the  frequent  tempests.  The  capacious  harbours 
described  by  the  ancients  no  longer  exist,  nor  is  there 
more  than  a  confined  place  for  the  anchorage  of  shipping 
at  the  base  of  the  hill. 

Several  monasteries  and  convents  are  on  the  island, 
one  of  which  is  held  in  peculiar  veneration,  from  the 
inhabitants  believing  that  St  John  there  composed  the 
Revelations.  It  is  cut  out  of  the  solid  rock,  amidst 
impending  cliffs  which  threaten  to  crush  the  spectator. 
The  Greek  cathedral,  where  the  bishop  of  Cerigo 
officiates  on  solemn  occasions,  was  built  at  the  expence 
of  one  of  the  eastern  emperors  in  the  year  1028. 

An  academy  for  the  tuition  of  the  public  was  recently 
established  in  Cerigo,  and  an  old  Roman  Catholic  mon- 
astery converted  to  the  more  useful  purpose  of  accom- 
modating the  pupils. 

As  the  political  state  of  the  island  must,  from  neces- 
sity, be  passive,  the  inhabitants  have  little  inducement  to 
action.  They  were  deprived  of  the  means  of  cultivation 
before  the  establishment  of  the  academy ;  but  some 
repaired  to  Italy  for  the  benefit  of  education.  Living 
in  constant  insecurity  from  the  immerous  corsairs  which 
infest  the  shores  of  the  Mediterranean,  is  a  depressing^ 
restraint  to  the  progress  of  improvement,  and  renders 
the  property  they  possess  of  inferior  value.  Sometimes 
their  ship])ing  is  destroyed,  their  cattle  carried  away,  and 
their  own  persons  exposed  to  inunincnt  danger. 

Most  of  the  islanders  devote  themselves  to  agricul- 
ture, and  the  acquisition  of  articles  of  the  first  necessity  : 
ihey  besides  carry  on  a  trifiing  traffic  with  the  neighbour- 
ing coasts. 

Probal)ly  Cerigo  was  infinitely  more  populous  of  old, 
and  has  long  been  inhabited.  Not  far  from  tlic  town  is 
a  hill,  apparently  composed  of  human  bones  alone,  which, 
tradition  says,  was  a  cemetery  in  former  times. 

This  island  was  known  to  the  ancients  by  the  name 
of  Porphyrussa,  su])poscd  to  be  derived  cither  from  por- 
phyry abounding  in  it,  or  from  the  shell  producing  a 
certain  purplg  dye,  held  in  high  estimation  in  anlitjuily; 
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But  it  is  not  agccrtainccl  by  ^h<^  moderns  that  Cciigo 
lias  now  to  boiisl  of  cither.  It  wlis  also  called  Cythira  ; 
derived,  as  PtoU'niy  tr.iiiks,  from  Cytheriis,  the  son  of 
Phoenix,  who  established  himself  there.  It  is  suflicienlly 
autlicnticatcd,  that  the  island  was  consecrated  to  the 
worship  of  Venus,  under  the  name  of  Cythcra  ;  and  when 
that  goddess  spruiif;  from  the  waters,  according;  to 
ancient  niylholoj^y,  she  was  wafted  thither  in  a  pearl 
shell.  A  temple  was  here  erected  in  lioiiour  of  her,  llic 
most  celebrated  within  tlic  bounds  of  the  fJrccian  ter- 
ritories :  it  contained  her  statue,  of  luuivalled  workman- 
ship, with  all  her  attributes  ;  and  also  another,  of  Helen 
the  (|ueenof  Menclaus.  Ruins,  ronjcrlurcd  to  he  those 
of  temples  or  palaces,  still  exist  ;  and  some,  more  widely 
dill'used,  arc  supposed  the  vcstijjes  of  an  ancient  city, 
where  Menclaus  reigned.  The  islanders  point  out  a 
grotto  among  them  as  the  bath  of  Helen,  cut  out  of 
the  solid  rock.  Such  ruins  are  dispersed  over  all  Cerigo, 
both  in  the  interior  and  on  the  coast ;  and  in  calm  weather 
they  are  said  to  be  discernible  at  the  bottom  of  the  sea. 
Coins  and  statues  arc  sometimes  dug  up  from  the  few 
decayed  columns  still  remaining,  which  arc  said  to 
mark  the  site  of  the  temple  of  Venus  ;  and  an  ancient 
ipiarry,  of  vast  extent,  shews  tliat  huge  blocks  were 
detached  from  it  for  constructing  edifices.  Catacombs, 
of  regular  shape  and  dimensions,  with  several  sarcophagi, 
■were  lately  discovered  :  the  interior  of  the  walls  is  plas- 
tered with  a  layer  of  pitch  or  mastic,  whereon  traces  of 
painting  could  be  recognised,     (c) 

CERIGOTTO,  is  a  small  island  to  the  eastward  of 
Cerigo,  which  was  known  to  the  ancients  by  the  name  of 
jtigiala.  Its  history  has  attracted  little  attention  ;  but, 
from  a  medal  still  preserved,  and  belonging  to  very 
remote  antiquity,  it  is  supposed  to  have  participated  in 
dome  important  naval  events. 

Cerigotto  has,  in  modern  times,  been  a  constant  recep- 
tacle for  pirates  from  the  continent,  or  other  islands  ;  and 
its  own  scanty  population  may  be  said  to  subsist  almost 
entirely  on  plunder.  It  is  composed  of  Greeks  and 
Turks  expelled  from  their  native  country  ;  and,  if  the 
inhabitants  find  themselves  in  greater  force  than  their 
visitors,  they  overpower  them,*iTid  divide  the  spoil. 
Whenever  a  merchant  vessel  appears  off  their  coast, 
which  they  think  may  prove  a  captin'C,  they  immediately 
arm  their  boats,  and  endeavour  to  cut  her  off.  Some 
years  ago,  their  depredations  had  become  so  obnoxious, 
that  the  Turkish  government  complained  to  that  of 
Venice;  and  an  order  was,  in  consequence,  issued  to  the 
governor  general  of  the  islands  to  extirpate  the  offen- 
ders. This,  however,  was  never  carried  into  execu- 
tion. Though  they  acknowledge  no  laws  or  superiority 
kut  those  of  force,  the  inliabitants  live  in  good  inidcr- 
standing  witli  the  people  of  Cerigo,  who  entrust  some 
flocks  to  pasture  under  their  care  on  Cerigotto.  What- 
ever the  conduct  of  the  inhabitants  may  have  been  to 
other  nations,  they  treated  a  number  of  distressed  Eng- 
lishmen, whom  casualties  had  directed  to  their  island 
m  1807,  with  great  humanity.  At  that  time  they  dwelt 
in  huts,  gnerally  built  against  the  side  of  a  rock,  and 
containing  one  or  two  apartments  on  the  same  floor. 
The  walls  consisted  of  clay  and  straw,  and  the  roof  was 
supported  by  a  tree  in  the  centre  of  the  dwelling.  Their 
food  was  a  coarse  kind  of  bread,  made  of  boiled  pease 
and  flour,  and  they  had  a  scanty  portion  of  kids'  flesh. 
From  corn  they  prepared  a  sort  of  strong  liquor,  which 
had  an  agreeable  flavour,    (c) 


CERINTilE,  a  RcnuB  of  plants  of  the  class  Fcnundria, 
and  Older  Monogynia.     See  Hota.vv,  p.  127. 

(.'i'.KlNTIIl.WS.     See  Ecclksiastical    Hisioii\. 

C:ER()I'r.(;i.\,  a  genus  of  plants  of  the  class  I'tn- 
tandria,  aii<l  order  Monogynia.  See  IIotanv,  p.  IS., 
172  ;  and  R.  Urown,  U'lrncriun  '/'ranaactiont. 

CEROXYEON,  a  genus  of  plants  of  the  class  Poly- 
gamia,  and  order  Mona'cia.     See  Botanv,  p.  337. 

CERTIORARI,  or  Ckutiohaki  facias,  in  the  law 
of  England,  is  a  writ  which  issues  out  of  the  Court  of 
Chancery  or  King's  Bench,  for  the  purjiose  of  removing 
the  records  of  a  cause  from  an  inferior  to  a  superior 
court,  into  which  the  writ  is  returnable,  in  order  that  the 
party  complahiing  may  have  the  more  speedy  and  eflec- 
tual  justice. 

This  writ  is  usually  had,  after  indictment  found,  and 
before  trial,  to  remove  the  indictment,  with  all  the  pro- 
ceedings thereupon,  from  any  inferior  court  of  criminal 
jurisdiction,  into  the  Court  of  King's  Bench,  which  is 
the  sovereign  ordinary  court  in  criminal  causes.  A 
certiorari  is  freijuently  issued  for  one  or  other  of  the 
following  purposes.  1.  To  consider  and  determine  the 
validity  of  appeals  or  indictments,  and  the  proceedings 
thereupon  ;  and  to  quash  or  confirm  them  accordingly. 
2.  The  indictment  is  removed  into  the  Court  of  Kuig's 
Bench,  or  before  the  justices  of  nisi  firius,  when  it  is 
suspected  that  a  partial  or  insun"icicnt  trial  will  be  had 
in  the  court  below.  3.  In  order  to  plead  the  king's 
pardon  in  the  superior  court.  4.  To  issue  process  of 
outlawry  against  the  ofl'ender  in  those  places  where  the 
process  of  the  inferior  judges  will  not  reach  him. 

A  certiorari  lies  in  all  judicial  proceedings  in  which 
a  writ  of  error  does  not  lie ;  and  the  proceedings  of  all 
inferior  jurisdictions,  erected  by  act  of  parliament,  arc 
returnable  in  the  King's  Bench.  When  a  w-rit  of  cer- 
tiorari has  been  issued,  and  delivered  to  the  inferior 
court,  it  supersedes  the  jurisdiction  of  that  court,  and 
renders  all  subsequent  proceedings  therein  erroneous 
and  illegal,  unless  the  record  be  remanded  to  the  court 
below  by  the  King's  Bench.  The  writ  may  be  granted 
at  the  instance  cither  of  the  prosecutor  or  the  defendant ; 
the  former  as  a  matter  of  right,  the  latter  as  a  matter  of 
discretion. 

Indictments  found  by  the  grand  jury  against  a  peer 
are  transmitted  by  certiorari  into  the  Couit  of  Parliament, 
or  into  that  of  the  Lord  High  Steward  of  Great  Britain. 
See  Blackstone's  Comment,  b.  iv.  ch.  24. ;  and  Jacob's 
Larj.  Bid.     (z) 

CERVANTES,  Migvii.  de  Saavedka,  an  eminent 
Spanish  writer,  author  of  Don  Quixote,  and  one  of  the 
most  distinguished  satirists  which  modern  times  have 
produced. 

It  appears  now  to  be  ascertained,  that  he  was  bom  at 
Alcala  ill  New  Castile  ;  thotigh  the  place  of  his  nativity 
has  long  been  a  matter  of  dispute,  Madrid,  Seville,  and 
other  cities,  as  well  as  Alcala,  contending  for  that  hon- 
our. The  date  of  his  biith  is  October  9th  1547.  His 
parents  were  Rodrigo  de  Cervantes  and  Lconor  dc  Cor- 
tinas,  poor,  but  of  honourable  extraction.  Whether  he 
was  related  to  Francisco  Cervantes,  author  of  a  book, 
entitled,  .A/wtogo  de  Ociosidad,  and  published  at  Alcala 
in  tlic  year  1546,  is,  we  believe,  at  present  unknown. 

According  to  the  latest  and  best  accounts,  Cervantes 
received  his  education  under  an  eminent  teacher  at 
Madrid.  He  was  destined  either  for  the  church  or  the 
profession  of  medicine,  but  not  relishing  the  methodical 
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application  which  was  required  of  him,  he  appears  very 
speedily  to  have  relinquislied  all  severer  studies,  and 
betaken  himself  to  the  composition  of  verses.  An  elegy 
on  the  death  of  Queen  Isabella,  a  poem,  entitled  FUena, 
and  some  sonnets,  were  his  earliest  productions.  But 
they  seem  to  have  been  published  only  to  be  neglected. 
Though  rated  high  in  the  estimation  of  the  author,  they 
attracted  little  notice  from  the  friends  and  patrons  of 
literature.  The  great  and  the  v.ise  were  too  indolent  or 
too  busy,  to  attend,  while  he  offered  them  consolation 
or  amusement.  This  treatment  appeared  to  Cervantes 
in  the  light  of  the  most  flagrant  and  criminal  injustice. 
He  considered  himself  as  a  young  man  cruelly  dealt 
with,  and  resolved,  in  a  paroxysm  of  resentment  natural 
to  a  mind  conscious  of  high  powers,  to  bestow  his  labours 
no  more  on  a  public  so  ungrateful.  Accordingly  he 
quitted  Spain,  and  withdrew  himself  to  Rome.  But  his 
fortune  was  by  no  means  ameliorated  by  the  change  ;  for 
he  was  reduced  to  such  extreme  distress,  that  he  was 
constrained  to  enter  into  the  service  of  the  Cardinal 
Aquaviva,  in  the  capacity  of  valt-t  de  chambre. 

Such  was  the  early  condition  of  this  man,  for  whose 
birth  imperial  cities  have  contended,  and  whom  the  world 
of  letters  now  unites  to  honour.  His  miseries,  however, 
did  not  stop  here.  He  was  quickly  disgusted  with  the 
employment  of  the  cardinal,  and  as  he  was  Avholly  with- 
out friends,  and  seems  to  have  had  little  concei-n  or  care 
of  life,  he  enlisted  as  a  soldier.  In  the  latter  capacity 
he  served  many  years  under  Mark  Antony  Colonna ;  he 
was  present  at  the  battle  of  Lepanto,  gained  by  Don 
John  of  Austria  A.  D.  1571  :  and  history  may  record  him 
as  one  instance  at  least,  of  a  poet  who  fought  valiantly 
in  actual  combat,  and  who,  if  compelled  to  retreat,  did 
not  expedite  his  flight  by  throwing  away  his  shield.  In 
the  battle  of  Lepanto,  he  had  his  left  hand  struck  off  by 
the  discharge  of  an  arquebuse.  The  loss  of  his  limb 
on  this  occasion  he  ever  afterwards  considered  as  highly 
honourable  ;  regarding  it,  no  doubt,  as  some  proof  of 
valour  which  had  been  subjected  to  trial,  and  found  equal 
to  its  severity,  or  perhaps,  as  some  evidence,  that  when 
his  left  hand  was  carried  away,  his  right,  which  grasped 
his  sword,  was  more  actively  employed. 

In  the  ye.M-  1574,  we  find  Cervantes  a  slave  in  Algiers. 
Here  too  l.is  fortune  was  ncrt  a  little  diversified.  His 
first  master  was  Ainuute  Marmi,  the  most  ferocious  as 
well  as  the  most  formidable  of  all  the  corsairs.  From 
the  rigorous  bondage  which  he  endured  in  the  service 
of  this  barbarian,  he  oftcncr  than  once  attempted  to 
escape.  He  joined  himself  to  14  Spaniards,  whom  he 
had  persuaded  to  leave  the  houses  of  their  respective 
masters,  and  concealed  himself,  along  with  his  com- 
panions, in  a  subterraneous  aboile  not  far  from  the  shore. 
In  the  mean  time,  having  procured  the  ransom  of  a 
prisoner,  a  native  of  Majorca,  on  whose  fidelity  he  could 
depend,  he  dispatched  this  person  to  represent  the  case 
of  the  sufferers,  and  to  implore  that  a  small  vessel  might 
be  sent,  in  order  to  convey  them  to  their  native  coinUry. 
The  viceroy  of  Majorca  was  not  inattentive  to  the 
request ;  a  brigantinc  was  immediately  dispatched  ;  but 
the  coast  of  Algiers  was  so  closely  watched,  that  the 
vessel  could  not  approach.  And  to  complete  the  mis- 
fortunes of  the  captives,  they  were  betrayed  by  one  of 
their  associates,  seized  in  their  retreat,  and  carried  be- 
fore the  Dey,  a  ruler  seldom  known,  even  to  his  Mus- 
svilman  subjects,  by  the  exercise  of  mercy.  From  him 
therefore.  Christians,  and  Christians  v.ho  had  endeavour- 


ed to  escape  from  bondage,  could  not  expect  forgiveness. 
The  prisoners  approached  the  residence  of  the  tyrant, 
anticipating   death   in   its  severest  form.      Fortunately, 
however,  the  event  did  not  accord  with  their  expecta- 
tions.    A  pardon  was   offered  them  ;  but  it  was  offered 
them  on  this  singular  condition,  that  they  should  instantly 
declare  which  of  their  number  was  the  author  and  con- 
ductor of  the  entei'prise.  Here  his  companions  hesitated, 
but  Cervantes  resolutely  stepping  forward,  pronounced 
with  a  firm  and  audible  voice,  that  the  fatal  but  honoura- 
ble  distinction  belonged  to  him,   and   added,   m  a  tone 
equally  firm  and  audible,  that,  in  order  to  save  his  coun- 
trymen, he  was  ready  to  die.  The  barbarian  ruler,  struck 
with  his  intrepidity,  refused   to  punish  him  ;   and   even 
the  savage  Arnaute  Marmi,  whose  property,  according 
to  the  laws  and  customs  of  Algiers,  Cervantes  was,  ap- 
peared unwilling  that  so  brave  a  man  should  be  put  to 
an  ignominious  death.     In  four   successive  attempts  to 
regain   his  liberty,   the   unhappy    Spaniard    completely 
failed.     Still,  however,  after  each  attempt,  his  life  was 
granted  him  ;  a  fact  the  more  difficult  of  explanation,  as 
such  mercy  is   rarely  shewn  within  the  dominions  of 
Algiers.      At   length    Cervantes   was   purchased  from 
Amaute  Marmi  by  the  Dey  hitnself,  and  shut  up  in  close 
confinement  as   his  slave.     But  amidst  all    his  misfor- 
tunes,  the   spirit   of  this   extraordinary   man  continued 
unbroken  and  active.     Under  the  eye  of  the  court,  and 
in   the   condition  of  a  bondsman,   he    formed  a   project 
worthy  of  his  enterprizing  character, — a  project  no  less 
hazardous  than  that  of  stirring  up  an  insurrection  among 
the  subjects  of  Algiers,  putting  himself  at  their  head, 
and  dispossessing,   by   force  of  arms,  the   ruler  of  the 
country.     This   plot,  likewise,  was  discovered  before  it 
was  ripe  for  execution  ;  but  Cervantes,  by  what  manage- 
ment or  dexterity  we  know  not,  still  escaped  the  punish- 
ment of  unsuccessful   rebellion.     Whether  the   tyrant 
respected  his  bravery,  and  spared  him  on  that  account ; 
whether  he  had  the  art  to  withdraw  himself  at  a  con- 
venient season,  foreseeing  the  faihire  of  his  scheme  ;  or 
whether   his  condition  was   too  humble  to  provoke  tlie 
royal  wrath,  it  is  useless  to  enquire,  because  we  have  not 
the  means  of  ascertaiflhg   the  fact.     If  we  may  believe 
Cervantes  himself,  it  was  to  the  first  or  to  the  second  of 
the  causes  just  mentioned,  that  he  was  indebted  for  the 
forbearance  which  he  experienced.     In  the  novel  of  the 
Captive,  the    most   interesting   perhaps  of  any   in   Don 
Quixote,  he  refers  to  his  own  case  when  he  says,  "  Only 
one   Spanish  soldier  knew   how  to  deal  with  him,  (the 
sovereign  of  Algiers,)   his   name   was    Saavedra ;    who, 
though  he  had  done  many  things   which  will  not  easily 
be  forgotten  by  the  Turks,  yet  all   to  gain   his   liberty, 
never  received  from  his  master  either  a  blow  or  a  harsh 
word  ;  and  yet  we  were  always  afraid,  that  even  for  the 
least  of  his  pranks,  he  would  get  himself  impaled  ;  nay, 
he  himself  sometimes  was  afraid  of  it  too.     And  if  it 
were  not  taking  up  too  much  of  your  time,  I  could  tell 
such   passages  of  him,  as  would   divert   the   company 
much   better  than  the   relation  of  my  adventures,  and 
cause  more   wonder  in   them."     Don  Quixote,  vol.   ii 
p.  134. 

That  Cervantes,  during  his  captivity,  was  regarded 
as  a  person  of  some  distinction,  is  evident  from  the  high 
ransom  which  was  demanded  foi-  his  release.  Nothing 
less  than  MO  crowns  of  gold  would  satisfy  the  Dey  his 
master  ;  but  on  condition  of  obtaining  that  sum,  with  im- 
mediate dispatch,  he  signified  his  willingness  to  resign 
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i)ic  prisoner.  In  iIicm'  circumstances  the  parents  of 
Cervantes  sold  wiiut  reniaineil  lo  tlieni  of  possessions, 
in  former  tin\es  considerable,  and  aided  ljy  t!ic  benexo- 
lencc  of  tlie  Holy  Tathei's,  who  had  it  in  charfje  fioni 
the  kint;  of  Sjiain,  lo  ne(^olialc  all  matters  respeclini; 
ihc  liberation  of  cajitivcs,  the  stipulated  ransom  was  paid. 
In  the  month  of  Scpteml)cr  1580,  the  500  crowns  were 
(lut  into  the  har.ds  of  the  Dcy,  and  Cervantes  was  re- 
stored to  his  country  and  his  friends. 

From  this  period  we  may  date  the  rommcnrcmenl  of 
his  literary  career.  Dis);ustcd  witli  a  military  life,  he 
.ippcars  now  to  have  devoted  himself  with  unusiial  ar- 
dour to  the.  busir.ess  and  labour  of  wriliuj;.  Tlie  taste 
of  Ids  ape  demanded  pastoral  poetry,  and  accordin}.;ly  his 
first  attempt  was  a  pastoral,  to  which  l\e  j^ave  the  title  of 
Galalca.  Like  other  pastorals,  it  fiils  in  this,  that  the 
incidents  have  little  or  no  resemblance  to  those  which 
occur  in  real  life  ;  and  in  the  conduct  of  the  piece,  there 
is  a  very  j^rcat  extravapjance  of  fancy,  and  absurdity  of 
combination.  The  sheul^|ls  of  ('ervantes  pronounce 
long  orations  on  the  top^^^H>vc,  with  arcjunionis  logi- 
cally disposed,  all  iiUcl^j^al,  all  ordei-ly  ;  and  they 
talk,  in  an  utter  confusion  of  chronolop;y,  of  Ixion,  and 
Minos,  and  of  Maik  Antony;  of  Cxsar,  Homer,  and 
Hercules;  of  all  the  great  captains  of  history,  and  all 
the  heroes  of  romance.  'I'lie  events  of  the  Galatea  arc 
by  no  means  wholly  of  a  pastoral  nature.  At  the  time 
when  Cervantes  wrote,  the  Spaniards  were  a  brave  and 
warlike  people,  the  exploits  of  chivalry  formed  the  basis 
of  every  talc;  and  among  such  a  people,  and  in  such  an 
age,  poetry,  destitute  of  adventures  and  combats,  was 
not  likely  to  find  many  readers.  Tiie  Galatea,  therefore, 
is  filled,  not  only  with  love,  which  belongs  to  the  legiti- 
mate pastoral,  but  with  battles,  stratagems,  and  defiance. 
Mars  and  Venus  ])residc  alternately  over  the  page,  and 
duels  and  sonnets  follow  one  another  in  discordant  suc- 
cession. « 

Notwithstanding  these  improprieties,  however,  the 
Galatea  was  favoiu'ably  received.  It  was  bought  and 
read.  And  where  a  taste  for  romances  has  been  accpiired, 
it  may  still  be  perused  with  such  pleasure  as  is  to 'be 
derived  from  that  species  of  writing.  In  conswiuence  of 
Ids  success,  which  was  the  more  gratifying  because  it 
was  vmexpectcd,  Cervantes  appears  about  this  lime  to 
have  entered  into  the  state  of  matrimony.  His  wife  bears 
the  name  of  Donna  Cathariiia  de  Palacios  ;  she  was  of  a 
good  family,  but  as  she  brought  her  husband  no  fortune, 
he  was  slill  obliged  to  depend,  for  his  daily  support, 
upon  his  literary  exertions. 

The  next  great  work  of  Cervantes,  was  his  famous 
History  of  Don  Quixote.  To  the  conception  and  execu- 
Jion  of  this  work,  the  following  incident  is  said  to  have 
given  rise.  Having  occasion  to  travel  into  La  Mancha, 
Cervantes  unfortunately  quarrelled  with  the  inhabitants 
of  a  small  village,  named  Argamazil,  or,  as  some  of  his 
biographers  have  aflirmed,  contracted  debts  among  them, 
and  for  the  one  or  the  other  of  these  reasons,  he  was 
thrown  into  prison.  While  he  remained  in  confinement, 
he  wrote  the  first  part  of  the  adventures  of  Don  Quixote, 
and  in  the  height  of  his  vengeance  assigned  to  that  re- 
doubted personage.  La  Mancha,  as  his  native  province. 
But  with  a  reserve,  which  may  be  accounted  for  in  dif- 
ferent ways,  he  abstained,  throughout  the  work,  from 
mentioning,  or  even  alluding  to  the  village  where  he 
had  been  so  ignominiously,  and,  as  he  conceived,  so  un- 
justly treated.  It  is  probable,  however,  that  the  circum- 
stance  above  alluded  to,  is  to  be  regarded  onlv  as  the 
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occasion  which  brought  the  great  work  of  our  author  to 
light.  The  composition  of  such  a  piece  must  have  been 
often  in  his  ihouglits.  The  plan,  the  incidents,  and  tin- 
texture  of  th(-  performance,  must  have  been  matured  in 
elaborate  reilection  :  but  it  may,  perhaps,  be  said,  with 
truth,  that  had  not  the  circumstance  in  (|Uestion  l^kcn 
place,  the  plan,  the  incidents,  and  the  whole  work, 
might  have  remained  for  ever  lost  to  the  world,  and 
buried  in  the  breast  which  conceived  them. 

To  enter  into  any  lengthened  criticism  on  the  history 
of  Don  Quixote,  would,  in  a  work  of  this  kind,  be  im- 
pioper.  We  shall  not,  thei-efore,  detain  our  readers 
with  many  observations.  The  hero  of  the  |Krformancc 
is  lepresenled  as  a  person  of  most  amiable  dispositions, 
and  naturally  of  a  sound  understanding,  but  whose  mind 
had  become  so  far  disordered  by  the  incessant  perusal  of 
the  old  romances,  as  to  mistake  the  fictions  which  ihcy 
contained  for  sober  and  authentic  history.  In  ihe  work- 
ings of  his  imagination,  he  forms  the  design  of  assum- 
ing to  liiiiiaclf  the  character  of  a  kniijht-errant,  and  of 
sallying  forth  in  {piest  of  ad\entures.  Every  thing  he 
meets  brings  to  his  recollection  something  which  he  had 
read  in  his  favourite  books.  The  slightest  noise  indicates 
an  a])proaching  rencounter;  trees,  and  wind-mills,  and 
flocks  of  sheep,  arc  metamorphosed  into  giants  ;  and 
whenever  untoward  or  disastrous  incidents  occur,  they 
arc  referred  al  once  to  the  power  of  enchantment.  Out 
of  the  reality  of  the  appearances  of  nature,  and  occur- 
rences of  actual  life,  and  the  extravagant  fancies  and 
conduct  of  Don  Quixote  with  respect  to  them,  the  ridi- 
cule arises.  Attached  to  the  hero,  and  in  the  capacity  of 
Iiis  squire,  appears  Sancho  Panza,  who  had  left  his  fa- 
mily and  his  home,  to  take  upon  him  the  government  of 
a  kingdom  which  the  knight  had  (jromised  him,  and 
whose  simplicity  and  credulity,  whose  vulgar  jokes  and 
vulgar  acuteness,  add  much  lo  the  humour  of  the  piece. 
The  effect  of  the  whole  is  irresistible;  the  absurdity  of 
knight-errantry,  relatively  at  least  to  the  time  when  Cer- 
vantes wrote,  is  represented  in  the  most  glaring  colours; 
and,  in  point  of  fact,  soon  after  the  book  was  published, 
knight-errantiy  disappeared  from  among  the  nations  of 
Europe. 

After  making  these  observations,  it  maybe  reckoned 
almost  unnecessary  to  enquire,  whether  the  satire  of  our 
author  be  directed  against  a  proper  object;  whether  the 
ridicule  be  wjll  founded.  Should  the  question  be  enter- 
tained al  all,  it  might  be  answered,  that  chivalry  and 
knight-errantry  ought  to  be  distinguished  from  the  abuse 
to  which,  in  common  with  every  thing  of  a  similar  na- 
ture, they  are  undoubtedly  liable.  When  the  power  of 
the  feudal  aristocracy  was  at  its  height,  when  every  ba- 
ron was  the  enemy  of  every  other  baron,  and  murders 
and  rapine  were  frequent,  the  institutions  of  chivalry 
must  be  regarded  as  of  the  highest  benefit.  Though  the 
neighbouring  lord  was  his  hereditaiy,  and  perhaps  his 
implacable  foe,  yet  the  knight  who  had  imbibed  the  ti-ue 
spirit  of  the  character,  disdained  to  attack  or  to  injure 
him  by  dishonourable  means.  He  was  too  valiant,  and 
too  confident  in  his  valour,  to  have  recourse  to  strata- 
gem. He  challenged  his  antagonist  to  combat  in  open 
>day,  either  alone  or  attended  by  a  specified  number  of 
followers.  All  the  little  arts  of  cunning  men  and  of  po- 
lished times  were  despised ;  and  an  elevation  of  soul,  and 
an  erect  and  open  demeanour,  were  cultivated  and  ac- 
quired. As  every  man  bore  arms,  and  as  the  inferior 
persons  attached  to  the  great  families  were  much  ad- 
dicted to  plunder,  the  traveller  could  not  pursue  his  path 
4  A 


554 


CER 


CES 


with  safety,  and  the  feeble  were  always  at  the  mercy  of 
the  strong.  Hence  the  true  knight  declared  himself 
bound  to  protect  the  weak,  and  to  succour  the  distress- 
ed ;  and  lience  bravery,  open  and  witnessed,  and  com- 
passion frequently  exercised,  gave  the  tone  and  aspect 
to  this  best  period  of  the  feudal  times. 

Iii  the  progress  of  society,  however,  the  dominion 
of  laws  was  gradually  established  ;  justice  was  obtained 
by  other  means  than  tiiose  of  arms;  and  the  blessings  of 
peace  came  at  length  to  be  better  known  ancl  duly  esti- 
mated. It  was  no  longer  necessary  that  individuals  should 
proclaim  themselves  the  guardians  of  innocence  and  the 
protectors  of  the  feeble  :  the  lawbore  rule  over  the  con- 
duct of  men,  and  the  hauglity  baron  himself  was  con- 
strained to  submit  to  its  power.  Chivalry,  therefore, 
and  knight-errantry,  were  no  longer  wanted  ;  and  to  have 
continued  the  profession  and  the  labours  of  knighthood, 
when  the  circumstances  of  society  were  changed,  would 
have  been  to  contrive  the  remedy  after  the  disease  had 
disappeared.  Before  Cervantes  wrote,  knighthood  was 
become  little  more  than  a  distinction ;  the  young  lord 
bore  indeed  the  name  or  title,  but  was  seldom  or  never 
required  to  discharge  the  duties  which  it  formerly  im- 
plied. The  ancient  building  had  for  many  years  been 
decaying,  some  of  its  parts  were  already  in  I'uins,  and 
by  the  eflbrts  of  Cervantes,  its  last  towers  were  shaken 
and  fell  to  the  ground. 

Wlien  Cervantes  was  engaged  in  writing  Don  Quixote, 
he  is  said  to  have  been  under  restraint  from  his  fears  of 
the  Inquisition.  In  support  of  this  assertion,  there  is  an 
anecdote  related  in  the  second  volume  of  the  Curiosities 
of  Literature.  "  M.  du  Boulay,"  says  the  author  of  that 
entertaining  work,  "  accompanied  the  French  ambassa- 
dor to  Spain,  when  Cervantes  was  yet  alive.  He  has 
told  mc  that  the  ambassador  one  day  complimented  Cer- 
vantes on  tiie  great  reputation  which  he  had  acquired  by 
his  Don  Quixote,  and  that  Cervantes  whispered  in  his 
ear,  '  Had  it  not  been  for  the  Inquisition,  I  should  have 
made  my  book  much  more  entertaining."  But  if  this 
was  actually  the  case,  it  may  be  questioned  whether  the 
restraint  alluded  to  was  not,  upon  the  whole,  of  a  salu- 
tary nature  ;  for  had  Cervantes  felt  himself  at  perfect 
liberty  when  writing  his  Don  Quixote,  we  might  per- 
haps have  been  disgusted  with  profanity  and  blasphemy 
in  the  perusal  of  that  inimitable  work. 

Besides  Don  Quixote,  Cervantes  wrote  also  several 
novels  and  comedies,  and  a  satirical  poem,  entitled,  "  A 
Voyage  to  Parnassus."  The  novels  liave  been  read,  but 
the  comedies  were  not  very  favourably  received.  Per- 
Ijaps  tlic  talents  of  our  author  were  not  fitted  for  drama- 
tical writing,  or  perhaps  the  reputation  of  Cervantes  was 
marred  by  the  successful  attempts  of  Lopez  de  Vega. 
And  with  regard  to  the  satire,  it  had  no  other  effect  than 
that  of  proc\iring  for  its  author  very  many  and  powerful 
enemies.  The  last  work  of  Cervantes  bears  the  title  of. 
The  Troubles  of  Persiles  and  Sigismumla.  While  em- 
ployed in  the  composition  of  this  worK,  he  perceived 
the  approaches  of  the  disease  which  terminated  his  ex- 
istence. He  appears  to  have  contemplated  his  dissolu- 
tion with  serenity,  arid  even  with  gaiety  ;  though  an  an- 
gry or  perhaps  a  just  critic  would  say,  witn  a  blameablc 
hardi!:ood  or  iiidiflfercnce.  There  is  some  proof  of  the 
insinuation  now  made,  in  the  letter  wiiicli  he  addressed 
to  the  Count  de  Lemos  a  short  time  before  his  death. 
And  in  his  last  performance,  The  Troubles  of  Persiles 
and  Sigismundoy  he  mentions,  that  being  on  a  journey  to 


Toledo,  a  scholar,  on  learning  who  he  was,  sprung  in 
rapture  from  his  mule,  and  communicated  to  him  a  re- 
gimen for  the  dropsy,  under  which  he  laboured.  But 
Cervantes  declined  complying  with  the  advice,  adding 
these  words,  not  remarkable  for  their  seriousness :  "Jly 
life  is  drawing  to  a  period  ;  and  by  the  daily  journal  of 
my  purse,  which  I  find  will  have  finished  its  course  by 
next  Sunday  at  farthest,  I  shall  also  have  finished  my 
career  ;  so  that  you  are  come  in  the  very  nick  of  time  to 
be  acyuainted  with  me." 

See  the  Life  of  Cervantes  prefixed  to  the  Edition  of 
Don  Quixote,  by  the  Spanish  Academy  ;  Life  by  Smollet ; 
Oeuvres  de  Florian,  vol.  ii.  ;  Aikin's  Biographical  Dic- 
tionary, article  Cervantes ;  and  Curiosities  of  Literature, 
vol.  ii.     See  also  Butler,  Samuel,     (h) 

CERVANTESIA,  a  genus  of  plants  of  the  class  Pen- 
tandria,  and  order  Monogynia.     See  Botany,  p.  171. 

CERVUS.     See  Mammalia,  Index. 

CESSAVIT,  in  the  law  of  England,  is  a  writ  which 
lies,  by  the  statutes  of  Glo^sMr,  6  Edw.  I.  c.  4.  and  of 
Westm.  2.  13  Edw.  I.  c.  2V^B  41.  against  the  tenant  of 
a  lord  by  rent  or  other  sctoBk,  on  the  ground  that  he 
hath,  for  two  years  together,  neglected  to  perform  his 
services,  or  to  pay  his  rent,  in  terms  of  his  tenure  ;  or 
against  a  religious  house,  having  lands  given  it  on  con- 
dition of  performing  certain  spiritual  service,  which  it 
neglects.  In  either  of  these  cases,  if  the  cesser,  or  ne- 
glect, have  continued  for  two  years,  the  lord  or  donor, 
and  his  heirs,  shall  have  a  writ  of  cessavit  to  recover  the 
land  itself,  eo  quod  tenens  in  faciendis  servittis per  bienni- 
11771  ja77i  cessavit. 

By  the  statute  of  Glocester,  the  cessavit  does  not  lie 
for  lands  let  upon  fee-farm  rents,  unless  they  have  lain 
fresh  and  uncultivated  for  two  years,  and  there  be  no  suf- 
ficient distress  upon  the  premises ;  or  unless  the  tenant 
hath  so  inclosed  the  land  that  the  lord  cannot  come  upon 
it  to  distrein.  Aiyl  if  the  tenant  come  into  couit  before 
judgment,  and  tender  tlie  arrears  and  damages,  and  give 
security  for  the  future  performance  of  Iris  services,  the 
process  shall  be  at  an  end,  and  the  tenant  shall  retain 
the- land.  If  the  lord  distreins  while  the  writ  oi  cessavit 
is  depending  against  his  tenant,  the  writ  shall  abate. 
Blackst.  Co?«7?;fn?.  b.  iii.  ch.  15.     3 a.coh's  Law  Diet,    (z) 

CESSIO  BoNonuM,  in  the  civil  and  Scots  law,  is  a 
process  whereby  persons  who  have  become  insolvent,  by 
misfortune,  may  obtain  their  liberation  from  imprison- 
ment, upon  surrendering  their  whole  estate,  real  and 
personal,  to  their  creditors. 

During  tlie  period  of  the  Roman  republic,  the  laws 
against  insolvent  persons  were  exceedingly  severe  ;  in- 
deed, so  hardly  were  they  dealt  with,  that  they  were  left 
almost  entirely  to  the  mercy  of  their  creditors.  By  a 
law  of  the  twelve  tables,  it  liad  been  enacted,  that  debt- 
ors, if  they  were  not  solvent  within  a  specified  timCf 
should  be  delivered  over  to  their  creditors,  to  be  kept  in 
chains,  and  subjected  to  the  harshest  treatment.  (Aul. 
Gell.  jVoct.  Alt.  XX.  1.)  This  law  produced  great  dis- 
content among  the  people,  which  necessarily  occasioned 
the  introduction  of  the  Lex  Poetelia,  by  which  it  was 
enacted,  that  tlic  persons  of  debtors  should  not  be  given 
.  up  to  the  creditors,  but  only  their  effects.  As  this  law, 
however,  provided  no  means  of  liberation  from  impri- 
sonment, and  the  people  were  still  clamorous  for  some 
new  enactment  on  the  subject,  the  cessio  bonoru7n  was  at 
length  introduced  by  Julius  Cxsar,  which,  at  first,  was 
only  intended  for  the  benefit  of  Rome  and  Italy,  but  was 
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afterwards,  before  the  lime  of  Dioclcsian,  extended  to  the 
provinces.  The  pnn  isions  of  this  remedy  are  express- 
ed in  the  foliowiilii  hiw  of  the  code:  Qui  bonis  cenaeriiiC, 
niai  aotiduni  creditor  recclirrit^  noTt  nunt  tiht-rati.  In  co 
enim  lanlummoUo  hoc  bmrficium  cia  /irodrst,  nc  judicati 
ditru/iantur  in  curcircm.  1-.  i.  Cod.  Qui  bonis  cedcrc 
fioaauiit.  See  also  y:);^<-c«;.  Ill),  xlii.  tit.  3.  This  law  was 
adopted,  in  substance,  by  those  among  the  modern  Ku- 
ropean  slates,  whose  systems  of  jurisprudence  were 
formed  upon  the  model  of  the  Roman  code. 

It  would  appear,  however,  that  a  certain  degree  of  in- 
famy was  always  attached  to  those  who  had  recourse  to 
lliis  process.  The  Italian  lawyers  describe  ihe  ceremo- 
ny of  cession  to  consist  in  striking  the  bare  bieecli  three 
times  against  a  stone,  called  /a/iis  vitu/urii,  in  the  pre- 
sence of  the  judge.  Formerly  it  consisted  partly  in  giv- 
ing up  the  girdles  and  keys  in  court;  as  the  ancients 
used  to  carry  at  their  girdles  the  chief  utensils  wherewith 
they  got  their  living.  The  following  is  said  to  have  been 
the  form  of  cession  among  the  ancient  Romans  and 
Gauls:  the  cessionary  gathered  up  dust  in  his  left  hand, 
from  the  four  corners  of  the  house,  and  standing  on  the 
threshold,  holding  tlie  door-post  in  iiis  right  hand,  threw 
the  dust  back  over  his  shoulders  ;  then  stripping  to  his 
sliirt,  and  quilling  his  girdle  and  bags,  he  leapt  with  a 
pole  over  a  hedge ;  hereby  giving  the  world  to  inidcr- 
stand  that  he  had  nothing  left,  and  that  when  he  jumped, 
all  thai  he  possessed  was  in  the  air  along  with  him. 

In  modern  France,  every  debtor  who  claimed  the  pri- 
vilege of  a  judicial  cession  dcs  bicns,  was  required  to  ap- 
pear personally  in  court,  in  the  most  humiliating  garb, 
with  his  doublet  unbraced,  and  no  hat  on  his  head.  Af- 
terwards he  was  carried  to  the  markel-place,  where  the 
ccssio  was  published.  Even  the  most  innocent  was  com- 
pelled to  wear  a  green  bonnet,  which  was  his  sole  pro- 
tection against  imprisonmcnl.     In  course  of  time,  how- 


ever, the  green  bonnet  fell  into  disuse  in  the  case  of 
innocent  debtors. 

liy  the  law  of  Scotland,  tlie  pix)ccss  of  cesiio  bonorum 
is  competent  only  before  the  su])rcme  court ;  and  the 
privilege  is  granted  only  to  ihose  against  whom  no  fraud 
can  be  proved.  The  debtor  must  have  been  a  month  in 
prison,  at  the  time  of  bringing  his  process.  The  cesaio, 
both  by  the  civil  and  Scots  law,  operates  only  as  a  secu- 
rity against  imprisonment,  and  nr)t  as  an  extinction  of 
the  debt;  for  if  the  debtor  acquire  any  estate,  stibsc- 
quenlly  to  his  release,  it  may  be  altachcd  by  his  credi- 
tois. — Persons  liberated  on  a  ceasio  bonorum,  are  oldigcd 
to  wear  a  particular  dress,  called  the  dyvours  habit,  un- 
less the  court  dispense  with  this  mark  of  ignominy, 
which  they  generally  do.  See  Heincccius  ad  Pandect, 
lib.  xlii.  tit.  3  ;  Erskine's  Inst,  of  the  Law  of  Scotland, 
book  iv.  tit.  3.  §  26,  27. ;  Bell's  Comment,  on  the  Bankr. 
Laiu,  book  v.  ch.  5.     (r) 

CESSION,  in  a  legal  sense,  signifies  an  act  whereby 
a  person  surrenders  up,  and  transmits  to  another,  a  right 
which  belonged  to  himself. 

In  the  ecclesiastical  law,  cession  denotes  the  voiding 
of  one  benefice  by  taking  another.  For,  by  statute  21 
Hen.  VIII.,  if  any  one,  having  a  benefice  of  8/.  /ler  an- 
nttm,  or  upwards,  according  to  the  present  valuation  in 
the  king's  books,  accepts  of  any  other,  without  dispensa- 
tion, the  first  shall  be  adjudged  void  by  cession.  When 
an  incumbent  is  made  a  bishop,  all  the  benefices  he  be- 
fore held  become  void  by  consecration,  unless  he  obtain 
a  dispensation.  When  a  benefice  becomes  void  by  con- 
secration, the  king  is  entitled  to  present,  for  that  lime, 
whoever  happens  to  be  patron :  in  the  case  of  voidance 
by  cession,  the  patron  may  present,     (r) 

CESTRUM,  a  genus  of  plants  of  the  class  Pentan- 
dria,  and  order  Monogynia.     See  Botany,  p.  137. 

CESTUS.     See  the  article  Athlet.*. 
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The  animals  called  Cetacea,  or  Cetaceous  Animals,  con- 
stitute the  last  order  of  the  class  Mam.malia,  or  mam- 
miferous  animals,  in  most  of  the  modern  systems  of  Zoo- 
logy ;  especially  in  those  of  Liniie,  Biumcnbach,  and  Cu- 
vicr ;  while,  in  the  writings  of  tlie  older  naturalists,  they 
have  been  regarded  as  an  order  of  fishes.  A  more  atten- 
tive examination  of  their  intimate  structure  has,  howe- 
ver, proved  the  impropriety  of  both  these  arrangements; 
and  seems  to  point  out  ihe  necessity  of  forming  these 
animals  into  a  distinct  and  independent  class. 

They  resemble  fishes  in  almost  nothing  but  their  ha- 
bitation ;  while  they  are  distinguished  from  those  ani- 
mals by  the  structure  of  their  atlantal  or  anterior  extre- 
mities ;  by  the  form  and  position  of  their  tail ;  by  their 
mode  of  breathing  ;  and  by  protlucing  their  young  alive, 
ai\d  suckling  them  by  teats.  On  the  other  hand,  while 
they  possess  the  respiratory  and  generative  organs  of 
((uadrupeds,  they  are  essentially  discriminated  from  these 
by  the  foim  of  their  bodies  ;  by  ihcir  total  want  of  sa- 
cral extremities,  or  hind  feet ;  by  the  peculiar  structure 
of  their  l.iil ;  and  by  that  characteristic  mechanism  at- 
tached to  their  organs  of  respiration,  which  gives  them 
the  power  of  ejecting  through  appropriate  outlets  the 
water  received  into  their  mouths  while  swimming,  or 
seizing  their  prey. 


Cetologt,  then,  is  that  department  of  Zoology, 
which  treats  of  the  structure,  economy,  and  history,  of 
cetaceous  animals,  or  of  whales,  and  other  inhabitants  of 
the  deep,  which  resemble  these  in  anatomical  structure. 

As  few  of  these  animals  appear  to  have  been  known  to 
the  ancients,  we  meet  with  but  little  respecting  them  in 
the  writings  of  the  first  naturalists.  Both  Aristotle  and 
Pliny,  however,  mention  several  of  those  species  with 
which  we  are  now  most  intimately  acquainted.  Thus, 
the  former,  in  his  Historia  jinimalium,  lib.  iii.  cap.  12. 
speaks  of  the  great  or  Greenland  whale,  under  the  name 
Mt/(rTix);7««,  while,  in  the  twelfth  chapter  of  his  sixth  book, 
he  treats  of  the  Dol/ihin,  ^tXfm,  and  the  Porfiesse,  (pu- 
XXI1U..  Though  this  writer  gives  us  but  an  imperfect  ac- 
count of  all  those  species,  and  mixes  a  good  deal  of  the 
marvellous  with  his  descriptions,  he  is  much  more  to  be 
relied  on  than  any  of  his  successors  of  the  ancient  school. 
In  particular,  his  natural  history  of  the  dolphin  is  the 
most  faithful  of  any  that  we  find  in  ancient  writers,  and 
proves,  that  Aristotle,  either  from  his  own  observation, 
or  that  of  his  assistants,  was  well  acquainted  with  the 
true  form  and  manners  of  the  animal  which  he  describes. 

The  Mitural  History  of  the  Elder  Pliny  abounds  in 
observations  on  several  species  of  whales,  especially  the 
^reat  whale,  which  he  describes  in  the  37th  chapter  of 
•1  A  2 
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lus  eleventh  book,  under  ihc  name  of  Miisculus  ;  the 
Dolphin  {Deljihinus),  lib.  ix.  cap.  9. ;  the  for/tesse  (Tur- 
sio),in  the  Stli  ch.  ;  and  the  Grampus  (Orca),  in  the  6th 
chap,  of  the  same  book.  We  are  by  no  means  certain, 
however,  that  modern  v.riters  are  correct  in  assigning 
the  Musculiis  of  Pliny  as  a  synonime  of  the  JMijsticctc, 
or  great  whale ;  for  he  speaks  of  the  former  as  preced- 
ing another  species,  wluch  he  calls  Balena,  by  way  of 
leader ;  and,  in  several  parts  of  his  work,  he  denomi- 
nates the  largest  species  of  whale  Ccte.  The  descrip- 
tions and  relations  of  Pliny,  respecting  these  animals,  arc 
exceedingly  fanciful,  and  show  that  disposition  towards 
the  marvellous  fur  which  this  naturalist  is  so  celebrated. 
His  account  of  the  dolphin,  in  particular,  is  little  better 
than  a  collection  of  fables,  gleaned  from  the  poets  and 
travellers  of  the  time  ;  but,  on  the  other  hand,  his  ac- 
count of  the  grampus,  and  the  contests  between  this  spe- 
cies and  the  large  whales,  is  very  respectable,  and  tole- 
rably authentic. 

Among  the  earlier  naturalists  of  modern  times,  many 
Iiave  treated,  more  or  less  minutely,  of  cetaceous  ani- 
mals, as  Aldrovandi,  in  that  part  of  his  general  work  en- 
titled Ceta;  Gesner,  in  his  work  De  Piscibus  ;  Johnston, 
in  his  Historia  JVatiiralis  De  Piscibus  et  Celis  ;  and  Ron- 
delet,  in  his  Histoire  des  Poissons.  Of  these,  the  most 
respectable  is  Piondclet,  whose  work  is  still  quoted  with 
approbation  by  most  succeeding  writers.  He  does  not, 
however,  add  much  to  our  stock  of  information  respect- 
ing the  number  of  species,  though  he  mentions  some, 
especially  the  Gibbar,  not  known  to  the  older  natural- 
ists. The  work  of  Aldrovandi  is  perhaps  the  most  im- 
perfect and  inaccurate  of  the  four.  He  quotes  largely, 
and  apparently  with  implicit  credit,  from  the  writings  of 
Aristotle  and  Pliny,  and  even  from  the  fictions  of  the 
poets. 

Among  the  naturalists  of  the  17th  century,  we  may 
jnention  three  of  our  countrymen  of  distinguished  emi- 
nence in  most  branches  of  the  science, — Willughby, 
Ray,  and  Sibbald.  Mr  Willughby's  work,  De  Historia 
Piscium,  edited  by  his  friend  Ray,  contains  many  valua- 
ble remarks  on  cetaceous  animals,  especially  on  the 
grrat  whale,  the  dolfihin,  the  /lor/iesse,  and  the  gramfius. 
This  learned  writer  was  one  of  the  first  to  mark  distinct- 
ly, the  similarity  of  anatomical  structure  in  whales  and 
quadrupeds. 

Ray,  in  his  Synofisis  Piscium,  follows  his  predecessors 
in  natural  history,  in  the  error  of  including  cctacea  among 
fishes,  though  he  seems  to  be  among  the  first  that  have 
doubted  of  its  jiropriety.  His  reasons  for  this  arrange- 
ment, from  which  we  infer  his  hesitation,  are,  that  the 
form  of  their  bodies  agrees  with  that  of  fish  ;  that  they 
arc  entirely  naked,  or  covered  only  with  a  smooth  skin  ; 
and  that  they  live  entirely  in  the  water,  and  have  all  the 
actions  of  fish.  Now,  in  this  last  circimtstance,  our  dis- 
tinguished nattu'alist  is  mistaken  ;  and,  as  he  found  their 
mode  of  respiration  formed  to  his  arrangement  an  objec- 
tion not  easily  to  be  overcome,  he  divides  fishes  into  those 
that  breathe  by  lungs  {fiubnonc  rcs/iirattces,)  and  those 
that  breathe  by  gills  {bronc/iiia  rcs/iirantes)  ;  thus  esta- 
blishing the  former  of  these  sections,  for  the  purpose  of 
including  the  cetaceous  animals.  The  number  of  spe- 
cies enumerated  by  Ray  is  consic^prable,  and  he  has  no- 
ticed almost  all  those  which  have  occasionally  been 
thrown  fin  the  coasts  of  our  islands. 

The  first  work  of  any  distinguished  eminence  as  a  se- 
parate treatise  on  cetaceous  animals,  is  the  Plialainologia 
Xova  of  Sir  Robert  Sibbald,  first  published  ai  ICdinburgh 


in  1692,  and  reprinted  m  Loudon  so  lately  as  1773.  In 
this  work,  the  writer  professes  to  describe  the  rarer  spe- 
cies of  whales  that  had  been  cast  on  the  shores  ol  Scot- 
land, distinguisliing  them  according  to  their  natural  cha- 
racters into  genera  and  species,  and  adding  some  o  ser- 
vatious  on  the  nature,  origin,  and  use  of  spermaceti  and 
ambergris.  Considering  the  time  at  which  this  was  writ- 
ten, it  is  a  valuable  woik,  containing  accurate  descrip- 
tions, and,  in  general,  judicious  remarks.  It  first  treats 
of  wnales  in  general,  then  distinguishes  these  into  such 
as  have  teeth  in  both  jaws,  such  as  have  teeth  only  in  the 
lower  jaw,  and  such  as  want  teeth  altogether,  the  proper 
Baleiie.  He  particularly  describes  the  g^rniH/m*;  the  small 
sjurmaceti  ivliale,  or  round-headed  cachalot ;  Xhs  black - 
headed s/urmaceti whale, ov i^vea.i-hciulcd  cachalot; the /ij^/i 
Jinried  cachalot  oi  Pennant ;  the  connnon  or  Greenland 
ivhale;  the  Jiike-hcaded  luhale  ;  and  the  round-lijijied  whale. 
As  far  as  Sir  Robert  depends  on  his  own  obser\ations, 
we  believe  he  is  in  general  perfectly  correct;  and  his 
work  must  be  considered  as  one  of  tlie  best  treatises  on 
cetology,  and  far  superior  to  any  thing  that  appeared  on 
the  subject  for  nearly  100  years  afterwards. 

Early  in  the  18th  century,  Arledi,  the  friend  and  com- 
panion of  Lime,  composed  his  Synojisis  Piscium,  into 
which  he  l-.as  introduced  the  cetaceous  animals  as  an  or- 
der of  fishes,  and  where  he  has  distinguished  a  greater 
number  of  species  than  had  been  enumerated  before. 
His  specific  characters  are,  in  general,  highly  expres- 
sive, and  very  accurate,  though,  in  describing  the  gram- 
pus as  having  broad  serrated  teeth,  (dcntibus  laiis  ser- 
ralis,)  a  mistake  into  which  Linne  has  also  fallen,  he 
seems  to  have  copied  the  erroneous  accoimt  of  Rondelet. 
Among  the  last  writers  who  have  considered  the  ce- 
tacea  as  an  order  of  fishes,  is  Mr  Pennant,  who  in  the 
third  volume  of  his  British  Zoology,  describes  twelve 
species  of  these  animals  as  his  first  division  of  fishes, 
under  the  title  of  cetaceous  fish.  His  principal  reason 
for  this  arrangement  is,  that  in  this  way  we  preserve  en- 
tire the  chain  of  beings,  since  as  X\\c  seals  and  matiativt- 
semble  quadrupeds  in  the  structure  of  their  fore  feet, 
and  fishes  in  the  structure  of  tlieir  tail,  so  cetaceous  ani- 
mals resemble  the  manali  in  the  former  circumstance, 
and,  still  more  than  they,  resemble  fishes  in  the  form  of 
their  Ijody,  and  structure  of  their  tail.  Pennant  has  bor- 
I'owed  much  of  his  information  from  Sir  Robert  Sibbald's 
work,  and  has  also  gleaned  freely  both  from  the  ancients, 
and  from  some  modern  histories  and  voyages,  as  Dale's 
Account  of  Harwich  ;  ?ilarten's  History  of  Sflitzbcrgen  ; 
Crantz's  Greenland ;  and  Borlase's  Account  of  Cornwall. 
In  one  instance,  the  blunt-headed  cachalot,  he  seems  to 
have  described  entirely  from  his  own  observation,  and 
has  given  a  figure  of  the  animal  and  its  teeth. 

The  most  complete  and  scientific  work  on  cetology,  is 
inidoubtedly  the  Histoire  !\~aturelle  des  Cetaces  of  La  Cc- 
pede,  published  at  Paris  in  4to  in  the  yeai-  1804,  (12th 
yearofth(^  republic.)  John  Hunter  had  given  the  best  ac- 
count of  the  anatomy  and  ijhysiology  of  these  animals,  in 
the  77th  volume  of  the  PhUosoJihical  Transactions  ;  and 
Bonnaterre  had  described,  in  a  masterly  manner,  their 
natural  history,  in  that  department  of  the  Encyclo/iedic 
Afcthodicjuc  allotted  to  Cktology  ;  but  it  was  reserved 
(ov  La  Cepiide  to  bring  together  every  thing  valuable 
that  had  been  written  on  the  subject ;  to  reduce  it  to  form 
and  method;  and  improve  the  whole  by  systematic  ar- 
rangenu-nl,  and  animated  d(tscriptioii.  He  has  distribut- 
ed the  thirty-four  species  (or  varieties)  of  ce^acfu  which 
he  describes,  into  two  orders,  Vtn^  toothless  mk\  the  tooth- 
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fd.  Of  ihc  loliiii-r,  lie  rnukcs  uiolriljus  and  ci};lil»i)C<  ics; 
iti  tlic  laltcr,  cij^lil  tribes  and  Iwcuty-six  species,  liis 
ilirision  ul' llic  ifcnera,  ot  wliicli  we  shall  say  inorc  pre- 
.ciilly,  is  ccTlainly  more  accurate  and  scientific  tlirin  lh;it 
ol  any  ol' liis  predecessors,  inusinncli  as  it  is  f'onnded  on 
anatomical  tlili'crences  ;  and  tliouj^li  liis  jjenciic  and  spe- 
cific charactcis  arc  often  unnecessarily  loiif^,  and  involve 
circumstances  Uial  are  implied  in  tlie  precedini^  cliarac- 
Icls  of  the  order,  or  tlie  ffcnua,  they  arc  more  acciii'atc 
and  more  descriptive  than  those  of  any  other  author  with 
whom  we  arc  ac'iuainted. 

These  are  the  princij)al  writers  on  zoolojjy  who  have 
treated  on  cetaceous  animals;  but  there  are  several 
works  on  the  ])roductions  of  particular  countries,  which 
contain  useful  or  curious  information  on  the  sanie  sub- 
ject. Of  tiiese,  we  shall  notice  a  few  of  the  most  re- 
spectable, and  thus  conclude  oui'  historical  sketch  of  ce- 
toloijical  writers. 

Amonjjj  tlic  earliest  of  these  is  the  Hintonj  of  Iceland, 
drawn  up  by  John  Anderson,  a  Cierman  naturalist  of  con- 
sidcraldc  reputation.  lie  has  described  ;,evcral  species 
that  were  little  known  before  his  time,  particularly  the 
vnrdcafur,  m  Iceland  whale,  the  k7:obbe  Jin/t,  or  scrag 
wh.alc,  and  the  Jujiitcr  fiah,oK  pike-headed  whale  :  and 
he  has  interspersed  some  amusinij  particulars  respecting 
their  manners,  and  the  methods  employed  by  the  Ice- 
h'.nilers  in  taking  them,  though  these  latter  cannot  alwavs 
be  received  with  implicit  credit. 

Frederic  Martens,  another  German,  published  an  ac- 
count of  67ii/;6rr§fn  and  the  neighbouring  arctic  regions, 
which  is  fre(|ucntly  referred  to  by  Pennant  and  other 
zoological  writers,  particularly  as  containing  the  best 
account  Vil  X\\k,  gibhar,  or,  fm-lish,  and  the  butskopf,  qy 
beaked  whale. 

About  the  middle  of  the  eighteenth  centurv,  John 
Egede,  a  Danish  missionary,  who  had  passed  many  years 
in  Greenland,  successfully  labouring  foi-  the  conversion 
of  the  natives,  and  who  had  acc[uired  a  thorough  acquaint- 
ance with  the  productions  of  the  country,  and  the  man- 
ners of  the  inhabitants,  published  his  Deecrifition  of 
Greenland,  which  was  Kijeedily  translated  into  English, 
and  jjublishcd  in  tivo,  with  tolerable  plates,  in  l"4o. 
This  work  contains  an  account  of  the  black  or  Greenland 
wliale,  the  fn  fish,  and  the  narwhal,  or  itniconi  fish, 
which,  though  not  very  particular,  is  more  to  be  relied 
on  than  that  of  his  predecessors. 

The  History  of  Greenland,  in  two  volumes,  published 
.11  Cierman  by  David  Cranlz,  a  missionary  of  the  United 
iMclhren,  in  1765,  and  translated  into  English  in  1767, 
gives  the  best  account  of  the  natural  history  of  those  fro- 
zen  regions.     Tiiis  account  is   confined  chiefly  to   the 


first  volume,  which  coiiluins  descriptions  of  1:5  species  of 
cetaceous  aiiimnls.  Only  two  of  these,  however,  the 
W//I/C  fish  and  the  /lorfienge,  are  described  fmm  the  an- 
ihoi-'s  own  obscrvalions ;  the  account  of  the  rest  !)«-ing 
copied  from  .Marten's  Sfiiizbergen,  Anderson's  Iceland, 
and  similar  works  of  cstablishi-d  reputation. 

In  1751,  Erich  I'onloppidan,  iiishop  of  U<-rgfn,  pub- 
lished, in  the  Danish  language,  his  A'atumt  Hiatijrij  of 
Norway,  of  which  an  I'^nglish  traiislation  appeared  at 
London  in  I7.)r>.  The  secon<l  part  of  this  work  is  de- 
voted chielly  to  zoology,  and  contains  many  particulars 
respecting  some  of  the  cetacea,  as  Ihc  hnalfinh,  or  great 
whale,  the  nehbc-huat,  or  beaked  whale,  the  narwhal,  or 
sea  unicorn,  and  the  mantvm,  oi-  porpessc.  Mis  account 
of  the  gi'eat  whale  is  very  minute,  and  tolerably  accurate, 
though,  like  most  of  the  good  bishop's  relations,  it  some- 
times savours  too  much  of  the  marvellous  to  be  received 
without  limitations.  His  description  of  a  bladder  be- 
neath the  back  bone,  by  means  of  which  the  whale  iciulcrs 
himself  more  or  less  b\ioyant  ;  and  his  account  of  the. 
"  terrible  roar"  sent  forth  by  this  animal  when  bitten  by 
the  nficckhugt^ertn,  (gladiators,)  or  when  ready  to  burst 
from  repletion  after  a  full  meal  of  herrings,  are  erro- 
neous. His  figures  are  worse  than  his  descriptions  ;  for 
by  way  of  rci)resenting  the  Greenland  whale,  he  gives  a 
bad  figure  of  the  cachalot,  and  his  figure  of  the  narwhal 
has  the  body  spirally  twisted  as  well  as  the  horn. 

Among  the  British  J'aunx,  we  may  particularlv  notice 
Dale's  History  of  Harwich,  Borlasc's  History  of  Corn- 
wall, with  two  works  of  our  contemporaries,  Neill's 
Tour  to  the  Orkney  and  Shetland  Islands,  and  Fleming's 
JValural  History  of  the  Zetland  Islands.  The  former  of 
these  two  last  works  contains  the  distinguishing  marks 
of  a  species  or  variety  of  the  dolphin  tribe,  called  by  the 
Scottish  islanders  the  ca'ing  whale,  and  the  latter  notices 
the  several  species  of  cetaceous  animals  that  have  ap- 
peared on  the  shores  of  Zetland.  iMr  Fleming  has  also 
given  an  excelleiil  account  of  a  species  of  nr.rwhal  in  the 
Memoirs  of  the  IWrnerian  A'atural  History  Society  of 
Edinburgh. 

In  the  account  which  we  are  here  to  give  of  cetaceous 
animals,  we  shall  first  describe  their  general  structure 
and  economy,  and  shall  afterwards  give  a  comprehensive 
view  of  each  tribe,  and  of  the  more  important  species, 
distinguishing  whatever  is  most  remarkable  in  what  is 
called  their  natural  history,  including  their  form,  size, 
proportions,  and  colour  ;  the  jiarticular  situations  where 
ihcy  are  most  generally  found;  their  manners  and  way  of 
life;  the  enemies  to  wliich  they  are  most  frequently  ex- 
posed; and  the  uses  to  which  their  spoils  have  been  ap- 
plied by  their  most  powerful  enemy,  man. 


PART  I.     ANATOMY  AND  PHYSIOLOGY  OF  CETACEOUS  ANI.MALS. 


is  their  general  form,  these  animals  nearly  resemble  the 
ordinary  tribes  of  fishes,  and  like  these,  are  enabled,  by 
theii-  conformation,  to  move  throvigli  the  water  with  great 
velocity.  In  most  species  the  head  is  conical,  and  more 
or  less  pointed  at  the  snout  ;  though  the  great  s/nrmaceti 
vihale,  and  some  others  of  the  /ihyselcr  genus,  arc  an 
exception  to  this  general  rule.  In  most  of  them  the 
iiead  is  extremely  large,  in  proportion  to  the  body,  and 
swells  out  at  the  sides  towards  the  insertion  of  the  lower 
jaw.  The  head  is  joined  to  the  body  by  a  neck,  so  short, 
as  to  be  scarcely  perceptible.     There  is  no  appearance 


of  extern?.!  ear,  but  only  a  small  orifice,  leading  to  the, 
internal  organ  of  hearing.  The  eyes  are,  in  general, 
extremely  small,  in  proportion  to  the  size  of  the  animal, 
and  arc  commonly  situated  very  fur  back,  near  the  arti- 
culation of  the  lower  jaw.  There  is  always  one  hole, 
and  in  some  species  two  holes,  opening  in  some  part  of 
tlic  top  of  the  head,  and  serving  less  for  nostrils  than  for 
ejecling  liie  water  taken  in  by  tlic  animal's  mouth. 

The  body  is  more  or  less  conical  or  cylindrical,  entire- 
ly without  hair,  and  covered  with  a  thick  and  dense  cuti- 
cle.    At  the  posterior  or  sacral  extremity,  the  body  tcr- 
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minates  in  a  forked  tail,  that  is  flattened  horizontally,  and 
is  very  strong  and  muscular.  In  some  species  there  is 
a  fin,  in  others  a  protuberance,  on  the  top  of  the  back, 
and  all  of  them  have  two  members,  one  on  each  side  of 
the  chest,  which  are  usually  denominated  pectoral  Jiris, 
but  are  better  entitled  to  the  name  of  swimming  fiaws, 
as  they  nearly  resemble  the  atlantal  extremities,  or  fore 
feet  of  seals  and  walrusses.  These  animals  have  evident 
external  organs  of  reproduction,  and  in  the  males  espe- 
cially these  are  sometimes  very  large  and  prominent. 

Sect.  I.     Motioii. 

The  motive  organs  of  cetaceous  animals  have  many 
striking  peculiarities.  The  skeleton  has  its  parts  joined 
together  in  such  a  manner,  and  is  so  deeply  imbedded 
within  the  fat  and  muscles,  that  it  does  not,  as  in  quad- 
rupeds, much  influence  or  discriminate  the  external 
form  of  the  animal.  The  bones  have  a  very  loose  and 
coarse  texture,  so  that  the  fibres  are  readily  distinguish- 
ed, even  on  a  superficial  view  ;  and  in  some,  as  the  jaw 
and  ribs,  easily  loosened,  and  rendered  extremely  obvi- 
ous by  maceration.  None  of  the  bones  have  any  medul- 
lary cavity.  Though  the  neck  in  these  animals  appears 
extremely  short  externally,  that  part  of  the  skeleton  is 
composed  of  the  saiBC  number  of  bones  as  in  quadrupeds, 
namely  seven  ;  though  in  some  of  them,  as  the  doljihin 
and  Jiorfiesse,  the  two  next  the  head,  and  in  others,  as 
the  several  species  of  fihyseter,  the  six  last,  or  sacral 
vertebra,  are  united  or  anchylosed.  Thus  in  the  two 
former  species,  there  can  be  no  rotatory  motion  between 
the  head  and  neck ;  and  in  the  jihyseter  tribe,  the  motions 
of  the  head  must  be  exceedingly  obscure.  The  number 
of  joints  composing  the  back  differs  considerably  in 
these  animals.  Some,  as  the  (/o//;/;i/i  and/zor/jessf,  have 
thirteen ;  others,  as  the  fiiked-ivfiale,  only  twelve.  The 
number  of  ribs  also  varies,  depending  on  that  of  the  dor- 
sal vertebra.  In  some  species  Mr  John  Hunter  distin- 
guished eighteen  ribs  on  each  side  ;  while  in  some  sper- 
maceti whales,  thrown  ashore  on  the  coast  of  France, 
there  were  only  eight  ribs  on  a  side. 

There  is  no  fielvis  in  the  skeleton  of  these  animals, 
and  it  is  therefore  impossible  to  distinguish  the  lumbar 
vertebra  from  those  of  the  coccyx  or  tail.  In  many  spe- 
cies, these  sacral  or  posterior  •Derirdrdr  are  very  numerous. 
Thus,  in  the  doljihin  and  fior/icsse,  they  exceed  fifty. 
The  most  remarkable  part  of  the  skeleton  of  cetaceous 
animals  is,  the  atlantal  extremities  or  swimming  paws, 
■whose  bones  in  number  and  articulation  nearly  resemble 
those  of  man.  We  can  clearly  distinguish  a  scapula  or 
blade  bone,  an  humerus  or  shoulder-bone,  two  bones  si- 
milar to  those  of  the  fore-arm,  and  a  hand  consisting  of 
five  fingers.  All  these  bones  are,  however,  much  flat- 
tened, and  susceptible  of  but  little  motion  on  each  other; 
though  they  are  so  connected  by  means  of  cartilage,  that 
the  whole  number  possesses  considerable  pliability  and 
power  of  general  motion. 

The  flesh  which  covers  the  skeleton  is  of  a  red  colour, 
and  nearly  resembles  that  of  the  horse  and  cow.  It  is  in 
general  hard,  firm,  dry,  and  tcndir.ous.  The  muscles  of 
ilicse  animals  soon  lose  their  fibrous  texture  after  death, 
speedily  running  into  putrefaction  ;  though  this  char.gc 
is  apparent,  more  fi'om  the  change  of  texture,  than  from 
the  disagreeable  odour  which  the  flesh  exhah.-s.  The 
most  remarkable  part  of  the  muscular  system  is  that 
which  gives  niotioii  to  the  tail.  This  organ  is  composed 
of  two  oval  lobes,  formed  of  three  layers  of  tendinous 


fibres,  of  which  the  two  external  or  peripheral  layers 
have  a  direction  similar  to  that  of  the  lobes,  and  are 
crossed  by  those  of  the  internal  or  central  layers.  By 
means  of  this  structure,  the  tail  in  these  animals  is  sus- 
ceptible of  very  extensive  and  rapid  motion,  and  not  only 
serves  the  purpose  of  a  fin,  to  impel  the  animal  forwards, 
but  furnishes  him  with  a  most  formidable  and  efiectual 
offensive  weapon.  Indeed  the  force  of  the  tail,  in  the 
larger  species,  where  it  sometimes  measures  above  20 
feet  from  the  tip  of  one  lobe  to  that  of  the  other,  is  so 
great,  that  a  single  stroke  with  it,  well  aimed,  is  suffi- 
cient to  cut  a  boat  in  two,  or  sink  it  to  the  bottom. 

When  we  consider  the  enormous  bulk  of  some  spe- 
cies of  whales,  we  shall  be  surprised  at  the  celerity  with 
which  they  make  way  through  the  water.  It  is  com- 
puted by  the  French  naturalists,  that  some  of  them  are 
capable  of  rushing  through  33  feet  in  a  second  of  time, 
and  that,  supposing  them  to  move  with  a  uniform  and 
uninterrupted  motion,  23  days  would  be  sufficient  for 
enabling  them  to  circumnavigate  the  globe. 

Sect.  II.     Of  Sensation. 

The  brain  in  these  animals  has  pretty  much  the  same 
structure  as  that  of  quadrupeds,  though  in  most  of  the 
species  it  is  very  small  in  proportion  to  the  size  of  the 
animal,  and  especially  that  of  the  head.  It  is  propor- 
tionally largest  in  the  porpesse,  and  smallest  in  the  greac 
spennaceti  whale.  Its  substance  is  compact,  and  more 
visibly  fibrous  than  perhaps  in  any  other  animal.  The 
distinction  between  cortical  and  medullary  matter  is  well 
marked,  and  of  these  the  latter  is  very  white.  The  la- 
teral ventricles  and  thalami  of  the  optic  nerves  are  large  ; 
the  corpora  striata,  small.  The  medulla  oblongata  is  in 
general  extremely  small,  when  compared  with  the  rest 
of  the  encephalon,  especially  in  the  dolphin,  where  the 
latter  is  to  the  former  as  1 ,5  to  1 .  The  spinal  marrow  is 
comparatively  small,  though  in  some  species,  as  the 
large  spermaceti  whale,  it  is  proportionally  very  large.  In 
structure  it  agrees  with  that  of  (|Uadriipeds. 

The  nerves  of  cetacea  difl'er  little  from  those  of  other 
MAMMALIA,  cxccpt  that  the  olfactory  nerves  are  wanting, 
and  their  office  seems  to  be  supplied  by  the  first  branch 
oiihuffth  pair. 

It  is  probable  that  these  animals  possess  none  of  the 
external  senses  in  any  exquisite  degree,  except  that  of 
sight.  In  many,  it  would  seem  as  if  the  sense  of  smell- 
ing were  entirely  wanting  ;  and  by  reason  of  their  de- 
fect in  external  auditory  organs,  their  hearing  cannot  be 
acute. 

It  does  not  appear  that  these  animals  possess  any  par- 
ticular organ  oi feeling  ;  for  though  the  swimming  paws 
are  composed  of  a  great  number  of  separate  bones,  these 
are  neither  so  delicate,  nor  so  moveable,  as  to  enable 
the  animal  to  employ  those  members  in  the  way  of  fin- 
gers, though  they  arc  often  used  as  a  hand  or  arm  to 
support  and  protect  their  young.  It  is  in  the  skin, 
therefore,  that  covers  the  general  siu'fuce  of  the  body, 
that  the  sense  of  touch  of  whicli  these  aninuils  are  capa- 
ble seems  to  reside ;  and  from  the  numerous  papillx 
which  cover  the  whole  periplieral  surface  of  the  skin,  it 
is  probable  that  they  possess  the  sense  of  feeling,  in  no 
small  degree,  especially  considcrhig  the  element  in  which 
they  live. 

I'rom  the  size,  softness,  and  humidity  of  the  tongue 
in  these  animals,  we  may  suppose  that  they  are  by  no 
means  defective  in  tasting,  though  this  is  a   point  that 
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must  rest  cntiroly  on  conjecture.  Tlic  organs  thai  up- 
jicar  suljici-Mci  t  lo  tl.is  :in(l  the  formiT  sense,  as  llu^ 
arc  ccrluiTily  btlter  luhipli  (1  for  oilier  purposes  in  the  eco- 
nomy ol  lliesc  uniuials,  will  be  considered  more  at  larj^e 
in  future  sections. 

Thouj^h  there  be  no  distinguishable  organ  of  amctting 
in  the  cErACEA,  it  is  tlioui^ht  by  some  naturalists,  that 
the  sense  of  smelling  is  by  no  means  wanting  in  these 
animals;  and  this  seems  to  be  confirmed  by  an  anecdote 
related  by  l-a  Ce|.cde. 

It  appears  prelly  certain  that  these  animals  perceive 
sounds,  even  though  weak,  at  a  considerable  distance. 
The  inlcrnui  structure  of  their  organs  of  lictring  is  by  no 
means  ill  calculated  for  receiving  impressions  from  the 
vibrations  of  the  atmosphere.  They  have  a  very  large 
auditory  canal,  and  a  eustachian  tube  of  great  diameter. 
Besides  these,  most  species  possess  a  labyrinth  with 
three  semicircular  canals,  a  cochlea,  a  vestibule,  and  a 
lym/ianum  lined  with  a  membrane,  and  i)rovidcd  with 
little  bvnes  articulated  together.  The  eustachian  tube 
communicates  internally  by  the  lym/ianu?n  with  the 
mouth,  and  ascends  upwards  towards  the  top  of  the 
spout-holes,  into  llic  cavity  of  which  it  opens;  and  that 
part  of  it  which  is  next  the  internal  ear,  exhibits,  on  its 
inner  surface,  a  pretty  large  hole,  or  em])ty  depression. 
Both  the  tube  and  its  cavities  are  lined  with  a  blackish 
delicate  mucous  membrane.  It  is  supposed  by  some, 
that  this  organ  assists  ihe  animal  in  receiving  impres- 
sions from  odorous  bodies.  Ail  the  bony  parts  of  the  in- 
ternal ear  arc  exceedingly  hard. 

The  element  in  which  these  animals  reside  is  well  cal- 
culated for  communicating  sonoi-ous  vibrations,  and  it 
improbable  that  wlicnthcy  remain  in  their  usual  position, 
with  the  head,  or  at  least  the  external  auditory  orifices, 
several  feet  below  the  surface  of  the  water,  their  hearing 
is  much  more  acute  than  when  the  head  is  elevated  into 
the  air. 

The  most  perfect  sensitive  organ  in  cetaceous  animals, 
is  undoubtedly  the  eye  ;  for  though  this  organ  is,  in  some 
species,  extremely  small  in  proportion  to  the  bulk  of 
the  animal,  that  of  the  largest  whale  scarcely  exceeding 
in  diameter  the  eye  of  a  bull,  yet  its  conformation  is  as 
perfect  as  that  of  quadrupeds,  while  it  possesses,  in 
common  with  that  of  fishes,  a  peculiarity  of  structure, 
for  the  greater  refraction  of  the  rays  of  light. 

We  have  already  remarked  (see  AxAroMV,  Part  II. 
vol.  ii.)  the  unusual  thickness  and  closely  interwoven  fi- 
bres of  the  sclerotic  coat  of  the  eye  in  these  animals,  and 
their  want  of  lachrymal  glands  or  ducts.  We  may  add, 
that  the  union  between  the  sclerotic  coat  and  the  cornea 
is  much  closer  than  in  quadrupeds,  consisting  of  long 
and  vei7  delicate  filaments,  that  penetrate  the  substance 
of  each  membrane,  and  fasten  them  together ;  that  the 
fibrous  and  vascvdar  structure  of  the  choroid  coat  is  ex- 
tremely evident ;  and  that  the  crystalline  lens,  like  that 
of  fishes,  is  nearly  spherical. 

Sect.  III.     Digestion. 

The  digestive  organs  of  cetaceous  animals  differ 
very  consideiably,  according  to  the  food  on  which  they 
live,  and  their  manner  of  seizing  it.  Those  of  mastica- 
tion, in  particular,  are  so  various,  as  to  constitute  the 
principal  differences  that  discriminate  the  orders  and  ge- 
nera. 

The  general  form  of  the  mouth  is  very  different  in  dif- 
ferent species.     In  some,  as  the  dolfiliin,  and  most  of  its 


congimcrs,  it  is  long,  narrow,  and  shallow ;  while  in 
others,  as  the  proper  w/;a/c*  and  curAa/o/*,  it  is  nearly  of 
an  oval  form,  and  oflen  extremely  bioiid  and  deep.  'I'he 
opening  <jf  the  jaws  in  the  tiattena  and  the  cachalott  is 
exceedingly  wide,  so  as,  in  some  of  the  former,  to  atl- 
niit  of  several  men  entering  erect  the  open  mouth,  and 
standing  upright  within  the  cavity. 

The  form  and  proportions  of  the_/ai»»  arc  very  various. 
In  some,  they  are  nearly  of  the  sauK'  length ;  while  in 
others,  tiie  lower  jaw  extends  beyond  the  upper,  or  lies 
within  it  as  in  a  groove.  Sometimes  the  snout,  formed 
by  the  anterior  extremity  of  the  jaws,  is  pointed;  but  in 
most  cases  it  is  more  or  less  round  and  obtuse. 

In  those  cetacea  that  have  many  teeth  in  both  jaws, 
the  teeth  are  so  situated,  as,  when  the  jaws  are  close,  to 
lock  into  each  other.  They  arc  most  numerous  in  the 
dol/ihin,  in  which  some  naturalists  have  rcckoiicd  above 
180,  while  others  saw  only  about  40  in  both  jaws, — a 
difference  which  probably  depends  on  the  age  of  the  ani- 
mal. They  are  almost  always  cylindrical,  or  rather  co- 
nical. Mr  Hunter  describes  them  as  composed  of  a 
double  cone,  one  part  of  which  extends  beyond  the  gum, 
while  the  other  constitutes  the  fang  by  which  they  are  in- 
serted in  the  jaw.  In  some  species,  as  the  dolphins,  they 
arc  straight,  and  more  or  less  pointed  ;  in  others,  as  the 
cachalots,  they  are  usually  curved  and  obtuse. 

The  formation  aiul  progress  of  the  teeth,  in  these  ani- 
mals, appear  lo  differ  from  those  of  quadrupeds.  They 
seem  to  be  formed  within  the  gum,  and  either  to  sink 
thence  into  the  sockets,  or  remain  fixed  till  these  latter 
rise  to  inclose  them.  As  in  other  animals,  the  immber 
of  the  teeth  seems  to  increase  as  the  jaws  advance  in 
length,  though  Mr  Hunter  is  of  opinion,  that  they  do  not, 
like  quadrupeds,  shed  their  teeth.  Phil.  Trans,  vol. 
Ixxvii.  p.  399. 

Most  naturalists  describe  the  body  projecting  from  the 
upper  jaw  of  the  narwhal  as  a  tooth,  though  it  appears 
to  us  to  have  very  little  analogy  to  these  organs,  and  cer- 
tainly does  not  assist  in  the  process  of  mastication.  It  is 
clearly  a  horn  or  tusk,  similar  to  those  of  the  elephant 
and  other  quadrupeds,  and  is  calculated  to  serve  the  pur- 
poses of  an  offensive  and  a  defensive  weapon. 

The  balance,  instead  of  teeth,  have  a  curious  appara- 
tus, consisting  of  horny  plates,  with  fringed  or  hairy 
borders  lianging  from  the  edge  of  the  upper  jaw.  The 
dcscrijjtion  given  of  this  substance  by  different  natuial- 
ists  varies  in  several  respects ;  but  the  most  accurate 
account  appears  to  be  that  of  Cuvier,  which  is  as  fol- 
lows : — 

The  maxillary  and  palatine  bones,  in  this  tribe,  form 
on  their  inferior  surface  two  inclined  planes,  which  give 
to  the  palate  the  appearance  of  the  roof  of  a  house  re- 
versed, and  their  two  surfaces  arc  concave.  It  is  to 
those  that  the  lamina:  of  the  whale-bone  are  attached  : 
these  are  all  parallel  to  each  other,  and  have  a  transverse 
direction  with  respect  to  the  axis  of  the  body.  Several 
hundred  of  laminae  may  be  counted  on  each  side,  and  in 
the  Greenland  wnale  they  often  exceed  10  feet  in  length. 
They  arc  fixed  to  the  bone  by  a  kind  of  fleshy  or  liga- 
mentous substance.  Each  lamina  presents,  on  its  hi- 
ternal  side,  a  layer  of  homy  fibres,  growing  from  the 
horny  plates,  but  less  fine,  and  more  divided  than  the 
plates  from  which  they  proceed.  These  fibres  extend 
between  the  plates,  and  form  a  fringe  or  loose  border  on 
the  lower  part  of  the  plates,  so  that  these  fringes  hang 
down  from  every  part  of  the  palate,  which  is  above  the 
tongue,  and  entirely  invest  this  organ.     The  use  of  this 
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liorny  substance,  or  whalebone,  seems  to  be  to  retain, 
as  with  a  net,  tliose  small  animals  which  the  whales 
seize  and  swallow  for  food.  .Inat.  Comjiar.  torn.  3.  p. 
199. 

The  above  description  differs  in  several  respects  from 
that  of  Mr  John  Hnnter,  in  tlie  Philosafihical  Transac- 
tions for  1787,  and  from  that  t>;iven  by  Mr  W.  Scoresby, 
in  the  first  volume  of  the  Memoirs  of  the  M'lrnerian  ^'a- 
tural  Historij  Socitty.  According  to  the  description  of 
the  latter  writer,  the  longest  blades  of  whalebone  are 
nearer  the  throat  than  the  snout,  and  they  become  gra- 
dually shorter  before  and  behind  this  point.  They  are 
curved  in  two  directions,  both  longitudinally  from  the 
sides  to  the  centre  of  the  mouth,  and  transversely.  The 
whalebone  is  covered  below  by  the  under  or  basilar  lips, 
which,  when  the  mouth  is  shut,  overlap  the  upper  part 
in  a  squamous  manner. 

The  plates  of  nvhalebone  are  of  a  black  colour,  mottled 
with  shades  of  a  lighter  hue  ;  but  they  often  appear  of  a 
greyish  cast,  from  the  thin  skin  with  which  they  are  in- 
vested, and  which  is  of  this  latter  colour. 

The  tongue  of  these  animals  is  most  remarkable  for 
its  size,  being  comparatively  large  in  all  the  species,  but 
particularly  so  in  the  balxncs.  In  substance  it  varies  in 
the  different  tribes,  being  of  a  firm  texture  in  the  por- 
pesse,  grampus,  and  other  dolphins,  but  soft  and  spongy 
in  the  proper  whales.  In  these  latter  the  tongue,  botii 
in  size  and  substance,  has  been  compared  to  a  feather 
bed.  It  is  composed  partly  of  muscle,  and  partly  of  fat, 
with  which  it  so  abounds  in  the  balana,  as  often  to  pro- 
duce several  tons  of  oil.  In  some  species  it  is  covered 
with  a  fine  smooth  skin,  while  in  others  it  is  rendered 
rough  on  the  surface  bj  numerous  papillary  protuber- 
ances. It  is  usually  pointed  at  the  anterior,  or  antinial 
extremity,  and  serrated  on  the  edges.  It  projects  most 
in  those  species  that  are  furnished  with  teeth. 

The  aso/ihagus,  or  gullet  of  cetaceous  animals,  has, 
with  respect  to  its  general  structure,  been  sufficiently 
described  under  Comparative  Anatomy.  Its  diameter 
differs  considerably  in  different  species.  In  the  Green- 
land whale,  the  largest  of  the  class,  it  is  so  small,  as  with 
difficulty  to  admit  the  passage  of  a  hen's  egg,  while  in 
the  piked  whale  it  has  been  observed  3  J  inches  wide,  and 
in  some  other  species  it  is  probably  much  wider.  It  is 
proportionally  widest  in  the  dolphin  tribe,  especially  in 
the  dolphin  and  the  porpesse. 

The  cetacea  resemble  the  ruminating  (juadrupeds  in 
the  complicated  structure  of  their  stonrach.  This  organ 
consists  of  iour,  and  sometimes  five  distinct  cavities, 
connected  with  each  other  in  a  manner  somewhat  differ- 
ent from  those  of  the  ruminating  (|uadrupeds.  In  the 
dol/i/iin  and  /iorfiesse,  (which  we  may  quote  as  among  the 
most  familiar  and  piocinable  examples,)  the  first  stomacii 
is  the  most  extensive,  and  of  an  oval  form,  having  on  its 
central  surface  thick  circumvolutions,  and  elevated 
ridges  round  the  orifice,  by  which  it  communicates  with 
the  second  stomach ;  thus  preventing  the  return  of  the 
food  from  the  latter  into  the  former.  The  second  sto- 
mach is  also  oval,  and  rather  less  than  the  first;  marked 
internally  with  longitudinal  rounded  channels,  united  by 
others  that  cross  them  transversely,  like  the  fingers  of 
the  two  hands  when  joined  together.  Between  the  second 
and  the  first  stomach,  and  between  the  former  and  the 
third,  there  is  a  short  canal,  which  forms  a  narrow  pas- 
sage from  the  one  to  the  other.  The  third  stomach  is 
lengthened  out  like  an  intestine,  and  curved  in  the  form 
of  an  cr  ;  its  sides  are  much  finer  than  those  of  the  tAVo 


preceding,  a)Kl  its  central  or  internal  surface  is  smooth, 
soft,  and  without  wrinkles.  Its  outlet  into  the  fourth  sto- 
mach is  contracted  by  a  sort  of /mf/,  formed  by  the  tln-ec 
membranes.  The  fourth  stomach  is  the  least  of  all  in 
capacity;  it  is  short  and  small  externally,  and  its  struc 
ture  appears  the  same  with  that  of  the  third.  Its  outie; 
is  marked  by  a  simple  structure,  without  any  elevatioi; 
or  valvular  fold. 

The  rest  of  the  intestinal  canal  is  usually  very  long, 
and  the  folds  of  its  central  membrane  remarkably  dis- 
tinct and  protuberant,  so  as  to  render  the  whole  cavity 
of  a  cellular  structure,  the  folds  acting  as  so  manv 
valves  that  impel  the  contents  forward,  but  prevent  their 
return.  The  distinction  into  small  and  great  intestines 
is  also  very  evident.  The  most  sacral  part  of  the  intes- 
tines, or  recttan,  appears  contracted,  is  glandular,  and 
covered  by  a  soft  cuticle,  and  its  termhiation  in  the  anus 
Is  very  small. 

The  food  of  cetaceous  animals  is  different,  according 
as  they  are  furnished  with  teeth,  or  destitute  of  these  or- 
gans. The  doljihiyi  tribe  live  on  various  species  of  fish, 
especially  cod-fish,  _^a«  fish,  and  dog  fish.  Some  of  the 
more  ravenous  of  this  tribei,  as  the  gramjtus,  will  prey 
on  otl'.ers  of  their  own  tribe,  and  will  even  attack  the 
larger  whales,  and  suck  their  blood.  Those  of  the /;/;:/- 
seier  tribe,  or  the  sjier?naceti  ivhales,  are  said  to  feed  on 
the  smaller  of  the  dolphin  tribe,  and  on  seals  ;  and  the 
large  sfiermaceli  whale  is  said  to  pursue  with  avidity  the 
shark,  which  is  supposed  to  constitute  a  great  part  of 
his  natural  food.  The  balance  and  the  narwhals  live 
chiefly  on  various  species  of  mollusca,  such  as  actinic 
and  medusa,  though  some  of  them  certainly  devour  large 
quantities  of  herrings,  and  other  smaller  fishes.  These 
they  swallow  whole. 

Sect.  IV.    Circulation. 

There  is  little  remarkable  in  the  conformation  of  the 
circulating  system  of  the  cetacea,  which  differs  from 
that  of  MAMMALIA  in  few  particulars.  Their  heart  is 
proportionally  larger  and  flatter  ;  thtiTvena  cava  larger; 
and  the  arteries  in  many  parts  more  tortuous,  and  more 
divided. 

The  quantity  of  blood  that  circulates  within  the  ves- 
sels of  some  of  these  animals  is  prodigious.  It  is  calcu- 
lated, that  in  some  of  the  larger  bala:nje,  the  diameter  of 
tha  aorta  often  exceeds  1,"  inches,  and  that  the  heart  in 
these  species  is  capable  of  projecting  from  its  ventricles 
ten  or  fifteen  gallons  of  blood  during  one  pidsation.  The 
blood  of  cetacea  scarcely  differs  in  its  nature  and  appear- 
ance from  that  of  quadrupeds. — Hunter,  in  Phil.  Trans. 
vol.  Ixxvii.  p.  416. 

It  has  been  supposed  by  some  naturalists,  that  the  pas- 
sage which  is  usually  found  in  the  fcctus  of  man  and 
MAM.MALiA,  immediately  connecting  the  ventricles  of 
the  heart,  and  which  has  been  called  by  anatomists 
foramen  ovale,  (see  Anatomy,  vol.  i.)  continues  open 
after  birth  in  the  cetacea,  and  other  animals  that 
p'ass  much  of  their  lives  under  water  ;  but  this  opinion, 
at  least  with  respect  to  the  cetacea,  is  erroneous.  In- 
deed, if  we  consider  the  short  time  during  which  these 
animals  can  keep  entirely  below  the  surface  of  the  wa- 
ter, (which  seldom  exceeds  twenty  minutes,)  it  must  be 
evident,  that  their  necessity  for  fre(iucnt  icspiration  is 
nearly  equal  to  that  of  (|Uadrupeds  ;  and  that  they  there- 
fore possess  a  similar  system  of  circulating  and  respira- 
tory (jrgans. 
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.Sect.  V.    lics/iiration. 

The  structure  ami  physiology  of  the  respiratory  or- 
gans in  ccluctous  ariiinals,  deserve  particular  attention, 
as  they  cxhil)il  peculiarities  not  to  be  found  in  any  other 
class  of  animals,  and  are  in  themselves  sulTicieut  to  liis- 
tinji;uisli  tlie  cetacea  from  the  mammalia.  Many  of  the 
amphihious  (|uadrupeds,  especially  the  manati,  have  lins 
rescnil>liMj;  those  of  the  cetacea,  but  none  of  them  pos- 
sess the  peculiar /((ri/zio;  and  spout  holes  of  the  latter. 

The  larij7\x  consists  of  the  same  number  of  cartilap;c9 
with  tliat  of  (|ua(lrupe(ls,  but  their  ajjpearancc  and  arti- 
culation are  somewhat  difT'eient.  In  some  species,  as 
the  porpesse  and  piked-whale,  the  on  htjoides  consists  but 
of  one  piece,  while  in  tJie  dolphin,  or  bottle -nosed  whale, 
it  is  composed  of  three  piecis,  besides  two  additional 
cartilages  attached  to  it  from  above.  This  bone  has  no 
attachment  to  the  houd  by  means  of  other  bones,  as  is 
the  case  in  many  quadrupeds.  The  thyroid  cartilage 
dinVrs  in  figure  in  the  several  species,  but  in  general  it 
is  broader  laterally,  than  from  the  allantal  to  the  sacral 
edge  (from  above  downward.)  The  cricoid  cartilage  is 
broad  and  flat,  and  deeper  laterally  and  on  its  dorsal  part, 
than  on  its  sternal  side.  It  is  extremely  thick  and  strong. 
The  two  .nrytenoiil  cnrtilages  project  considerably,  and 
are  united  to  each  other  almosi  to  ihcir  extremities.  The 
epiglottis  is  sometimes  not  attached  to  the  arj  n.iioicK, 
while  in  others  it  is  so  united  to  them,  as  to  foim  with 
them  a  complete  canal,  termiiiating  in  the  glottis.  In  this 
latter  case,  the  passage  through  the  glottis  is  very  much 
contracted,  but  below  this  contraction  the  trachea  swells 
out  into  a  tube  of  considerable  size.  From  this  peculiar 
structure,  Mr  Hunter  was  of  opinion  that  these  animals 
possess  no  voice;  though  we  are  assured  by  many  ob- 
servers, that  they  emit  sounds  resembling  a  sort  of  dull 
bellowing  or  lowing. 

The  lungs  have  little  peculiar,  except  that  they  arc 
long  and  thin,  and  closely  attached  both  to  the  pleura 
and  the  diaphragm.  They  are  also  not  divided  into 
lobes,  as  in  man  and  quadrupeds,  and  are  of  a  firmer 
texture. 

The  diaphragm  is  attached  at  its  sternal  edge  to  the 
abdominal  muscles,  whence  it  passess  obliquely  back- 
uards,  and  is  inserted  into  the  spine  nuich  more  sacrad 
or  low  er  than  in  ([uadrupeds.  This  muscle,  and  all  those 
parts  concerned  in  inspiration,  are,  in  the  cetacea,  ex- 
ceedingly strong. 

There  is  something  peculiar  in  the  structure  of  the 
thorax,  which  is  not  entirely  smrounded  by  the  ribs; 
hence  its  cavity  is  less  easily  enlarged.  This  defect  is 
supplied  chiefly  by  the  greater  proportional  strength  in 
the  diaphragm,  which  is  hence  supposed  to  be  the  prin- 
cipal organ  of  inspiration. 

What  are  called  the  sfiout  holes,  or  blow  holes,  are  two 
canals  situated  near  the  middle  of  the  arch  formed  by  the 
bones  of  the  cranium,  a  little  behind  that  part  where  rises 
the  protuberance  in  whicli  they  terminate  by  the  external 
orifices.  They  proceed  from  the  back  of  the  mouth, 
and  after  traversing  in  a  curved  direction  the  interior  of 
the  skull,  open  externally  in  some  part  of  its  upper  sur- 
face. In  most  spixies  the  bony  canal  is  double,  and  in 
some  the  two  parts  continue  distinct  as  far  as  the  exter- 
nal opening;  this  is  the  case  in  the  baiacna;.  In  most, 
however,  tlie  two  canals  unite  near  the  lop  of  the  head, 
and  t.vi.iinate  by  a  single  external  orifice.  This  orifice 
diflVislioth  in  form  and  situation  in  the  several  tribes.  In 
the  porpesse,  grampus,  spermaceti  whale,  and    some 
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others,  the  orifice  is  transverse  ;  in  the  balxnx  it  is 
longitudinal.  It  is  always  situated  on  that  part  of  the 
head  which  is  most  |)rotubcrant.  In  some  tribes  this  pari 
is  near  the  foiehead,  in  others  near  the  middle  of  the 
head.  In  some,  as  the  balxnx  and  physeter  tribes,  its 
course  through  the  cranium  is  stiaight ;  in  others,  as  the 
narwhals  and  dtjlphins,  it  is  curviluieal. 

The  most  curious  part  of  the  mechanism  of  the  blow 
holes  remains  to  he  described,  viz.  the  connection  be- 
tween the  bony  parts  ol  these  passages,  and  the  contigu- 
ous membranes  and  muscles.  We  have  already  seen, 
that  the  eustachian  tube  ascends  towards  the  top  of  the 
nostrils,  and  have  noticed  the  cavity  or  empty  space  on 
its  internal  surface.  With  this  hole  are  connected  seve- 
ral membranous  cavities  or  sinuses,  and  this  compound 
cavity  communicati  s  witli  the  frontal  sinuses,  by  a  canal 
whicli  ascends  forwards  towards  the  orbit ;  but  the  sinu- 
ses have  no  immediate  communication  with  the  nostrils, 
properly  so  called. 

{3n  examinhig  the  gullet  in  these  animals,  we  find  that 
when  it  reaches  the  l;jp  of  the  larynx,  it  seems  to  divid'- 
into  two  tubes,  one  ol  which  is  continued  into  the  mouth, 
while  the  other  ascends  towards  the  nose.  This  latter  is 
surrounded  with  glands  and  fleshy  fibres,  that  form  seve- 
ral muscles.  Some  of  these  fibrfsnre  longitudinal,  and 
are  aUachfrl  round  the  posterior  orifice  of  the  bony  part 
of  the  nostrils  or  blow  holes,  and  descend  along  the  tube 
as  far  as  the  pharynx,  and  down  the  sides  of  this  cavity ; 
the  otlier  fibres  are  annular,  and  appear  to  be  a  continu- 
ation of  the  projier  muscle  of  tiie  pharynx.  Now,  as  the 
larynx  rises  into  this  canal  like  a  pyramid,  these  annular 
fibres  are  able  to  compress  it  by  their  contractioiis.  The 
two  bony  canals  near  their  upper  or  external  orifice  are 
closed  by  a  fleshy  valve,  in  the  form  of  two  semicircles, 
attached  to  the  anterior  border  of  the  orifice,  which  the 
valve  closes  by  means  of  a  very  strong  muscle,  inserted 
into  the  upper  surface  of  the  intermaxillary  bones.  To 
open  the  orifice,  requires  a  strong  eflort  from  below  up- 
wards. Wiien  this  valve  is  closed,  it  intercepts  all  com- 
munication between  the  blow  holes  and  certain  caviticsi 
placed  above  the  valve. 

These  cavities  are  two  large  membranous  bags,  form- 
ed of  a  blackish  mucous  skin,  which  are  much  wrinkled 
when  empty,  but  wiien  inflated  assume  an  oval  form,  and 
are  of  considerable  capacity.  These  two  bags  are  con- 
cealed below  the  skin,  in  the  fore  part  of  the  blow  holes. 
They  both  open  into  an  intermediate  cavity,  placed  im- 
mediately in  the  blow  holes,  and  communicating  with  the 
external  air  by  a  narrow  circular  chink.  Tliere  is  an  ex- 
pansion of  very  strong  fleshy  fibres,  which  covers  the 
whole  of  this  apparatus,  proceeding  in  a  radiating  form 
by  the  neighbouring  parts  of  tlie  cranium,  and  uniting 
over  the  two  bags,  so  as  to  be  capable  of  compressing 
these  with  great  force. 

Such  is  tiie  mechanism  of  the  blow  holes  as  described 
bv  Cuvier.  {jinat.  Comfiar.  tom.  ii.  p.  673,  Sec.)  The 
nianncr  in  which  the  animal  employs  this  structure,  will 
appear  from  the  following  considerations. 

The  cetaceous  animals,  in  their  usual  attitude,  being 
incapable  of  breathing  through  the  mouth,  have  been 
provided  with  nostrils,  whose  external  opening  is  so  si- 
tuated as  to  project  above  the  surf.u  ■  of  the  water,  while 
all  the  rest  of  their  head  and  botly  re  below  it;  eitr.er 
for  the  purpose  of  concealment  fvoin  tlieir  enemies,  or 
for  the  pursuit  of  tlieir  prey.  In  the  latter  case,  as  they 
swim  with  great  velocitv-  with  their  jaws  distended,  t.ey 
receive  into  tlie  mouth  a  great  quantity  of  water,  waicb 
4  B 
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they  would  be  obliged  to  swallow  were  it  not  for  that 
peculiar  organization,  which  enables  them  to  free  them- 
selves of  this  incumbrance  during  expiration.  Now,  the 
blow  holes  serve  both  for  nostrils,  by  which  to  receive 
the  external  air  into  the  lungs,  when  their  head  is  near- 
ly covered  with  water,  and  as  spouts  for  ejecting  the 
water  received  into  the  mouth  with  their  food.  To  ef- 
fect this  latter  purpose,  the  animal  first  moves  its  tongue 
and  jaws,  as  in  the  act  of  swallowing,  and  closing  its 
pharynx,  it  forces  the  water  to  ascend  into  the  membra- 
nous tube,  which  we  described  as  proceeding  from  the 
gullet,  and  thence  into  the  blow  holes,  where  its  motion 
is  accelerated  by  the  muscular  fibres,  so  as  to  enable  it 
to  raise  the  valve,  and  push  its  way  into  the  membranous 
bags  above.  Once  arrived  here,  the  water  may  remain 
till  the  animal  chooses  to  eject  it.  When  about  to  do 
this,  he  closes  the  valve,  in  order  to  prevent  the  water 
in  the  bags  from  regurgitating  into  the  nostrils,  and  then 
forcibly  compresses  the  bags  by  means  of  the  muscular 
expansions  with  which  they  are  surrounded.  The  water 
thus  compelled  to  issue  out  by  a  very  narrow  opening, 
is  impelled  into  the  air,  where  it  sometimes  rises  to  a 
very  considerable  height.  The  larger  whales  are  said 
to  be  capable  of  forming  a  jet  at  least  40  feet  high.  The 
noise  of  these  spouts  is  often  heard  at  a  considerable  dis- 
tance, and  attbrds  one  of  the  methods  hy  which  tlic  fish- 
ermen discover  that  a  whale  is  near. 

Sect.  VI.     Absorption. 

It  does  not  appear,  that  the  alssorbent  system  of  ceta- 
ceous animals  differs  in  any  remarkable  circumstances 
from  that  of  (quadrupeds. 

Sect.  VII.     Secretion  and  Excreiioii. 

Few  of  the  secreting  organs  in  the  cctacea  require 
particular  notice. 

The  salivary  glands  are  entirely  wanting  in  those  spe- 
cies that  are  destitute  of  teeth,  and  in  the  toothed  spe- 
cies these  glands  are  extremely  small.  Most  of  them, 
however,  have  a  fiancrcas,  which  is  a  long  flat  body, 
having  its  left  end  attached  to  the  right  side  of  the  first 
stomach,  and  passing  across  the  spine  at  the  root  of  the 
mesentery  to  the  hollow  curve  of  the  duodenum,  to  which 
it  adheres.  Its  duct  enters  that  of  the  liver,  near  the 
termination  of  this  latter  in  the  duodenum. 

The  liver  differs  little  from  that  of  mammalia.  It  is 
divided  into  two  principal  lobes,  and  is  closely  attach- 
ed to  the  stomach  on  the  left  side.  There  is  no  gall 
Ijladder. 

In  most  of  the  cctacea  the  spleen  is  single,  as  in  man 
and  mammalia  ;  but  in  a  few,  as  the  porpcsse,  it  is  com- 
plex, consisting  of  several  small  connected  bodies,  that 
are  supplied  with  blood  from  the  arteries  of  the  first  sto- 
mach. 

The  most  remarkable  secretion  in  these  animals,  is 
that  peculiar  fatty  substance  commonly  called  sperma- 
ceti. This  substance  is  found  in  all  the  species  of  /i/nj- 
»eter,  which  arc  thence  called  spermaceti  whales, 
though  it  is  most  abundant  in  the  large  spermaceti 
whale,  (fi/iy/tcter  viacroce/i/ialus).  It  is  found  hi  almost 
every  part  of  the  body  mixed  with  the  common  fat,  but 
is  in  greatest  quantity  and  most  distinct  within  the  up- 
per part  of  the  head.  Hence,  the  older  naturalists  have 
mistaken  this  fat  for  the  brain  of  the  animal,  to  which 
it  bears  no  analogv,  and  is  evidently  only  a  firmer  kind 
of  fat. 


There  are  two  principal  parts  of  tlie  head  in  which 
the  spermaceti  is  contained,  some  of  it  being  found  in  the 
lower  part  of  the  cranium,  though  by  far  the  greater 
portion  lies  along  the  upper  part,  above  the  cavity  of 
the  brain.  Here  it  is  lodged  within  large  cells,  divi- 
ded from  each  other  by  ligamentous  bands,  and  cellular 
membrane.  These  cells  are  smallest  about  the  nose, 
and  the  fat  found  in  these  small  cells  is  considered  as 
the  purest. 

In  its  natural  state,  spermaceti  is  not  nearly  so  solid 
as  that  which  we  meet  with  in  commerce ;  a  circum- 
stance which  arises  from  its  being  more  or  less  mixed 
with  the  ordinary  fat,  or  blubber.  There  are,  however, 
often  found  lumps  of  a  moie  solid  texture,  and  these  are 
generally  preferred  by  the  fishers,  and  sent  home  as  the 
best  spermaceti. 

I'he  urinary  organs  of  cetacea  have  few  peculia- 
rities. The  kidneys  consist  of  several  small  glands, 
connected  together  by  cellular  membrane,  blood  ves- 
sels, and  urinary  tubes,  and  not  by  continuity  of  sub- 
stance. The  whole  together  form  an  oblong  fiat  bo- 
dy, broader  and  thicker  at  its  atlantal  than  at  its  saci-al 
extremity.  From  this  latter  proceeds  the  ureter  to  the 
bladder. 

'I'he  bladder  is  of  an  oblong  form,  and  comparatively 
small,  and  is  perforated  by  the  ureters  very  near  the  ori- 
gin of  ilie  urethra. 

The  renal  capsules  are  also  small,  of  a  flattened  oval 
figure,  and  composed  of  two  substances,  of  which  the 
more  central  or  internal  has  most  of  a  fibrous  appear- 
ance. 

Of  that  peculiar  excretion  (as  it  is  generally  esteem- 
ed) called  AMBERGRIS,  we  have  already  sufficiently  treat- 
ed under  that  article. 

Sect.  VIII.    Integumation. 

The  integuments  of  cetaceous  animals,  like  those  of 
quadrupeds,  consist  of  a  cuticle,  rete  mucostim,  true  skin, 
and  cellular  membrane,  containing  a  prodigious  quantity 
of  fat. 

The  cuticle  resembles  that  on  the  sole  of  the  human 
foot,  consisting  of  several  layers,  foiming  altogether  a 
dense,  lough,  inelastic  substance.  Its  outer  surface  is 
smooth,  and  often  bright  and  resplendent,  owing  to  the 
quantity  of  oil  with  which  the  membrane  is  imbued.  It 
is  perfectly  free  from  hairs  or  scales,  but  is  pierced  with 
a  multitude  of  large  holes  or  pores.  Its  inner  surface 
is  rough,  and  in  some  of  the  larger  species  resembles 
the  pile  of  coai-se  velvet.  The  cuticle  is  of  various  co- 
lours in  the  different  species,  but  in  general  that  on  the 
upper  or  dorsal  part  of  the  body,  is  of  a  dark  colour. 
Sometimes  it  is  spotted,  as  in  the  narwhal,  or  piebald, 
as  in  some  balsenae.  Several  species  are  half  brown  and 
half  wliilc,  and  some  are  striped  with  black  or  yellow. 
Often  the  upper  part  of  the  body  is  brown  or  black, 
whilst  the  belly  is  of  a  dazzling  whiteness.  Almost  all 
the  whales  about  Spitzbcrgen  are  entirely  white.  These 
differences  are  not  always  specific,  but  often  depend  on 
the  age  or  sex  of  the  animal,  or  the  climate  in  which  ht 
resides. 

The  rctc  7imcosuvt,  which  separates  the  cuticle  from 
the  skin,  is  much  thicker  than  in  quadrupeds,  and  it  is 
this  membrane  which  gives  to  the  animal  the  colour  that 
shines  thiough  the  cuticle.  It  is  probable  that  what 
we  have,  after  Mr  Hunter,  described  as  the  inner  or 
central  surface  of  the  cuticle,  is  really  a  layer  of  rf/i?  mu- 
cosum. 

The  pcripheralj  or  outer  surface  of  the  o<flcr  skiii,  is 
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cxlremely  villous,  and  in  some  parts  formed  into  small 
ridges,  like  tliose  on  the  lijis  of  the  luinian  fingers ; 
the  villi  arc  soil,  clastic,  and  vascular,  and  are  often 
of  great  leinjlli.  Tlnis,  in  some  of  the  s/irrmaali 
mhalra,  they  arc  ut  least  \\.\\  of  an  inch  long.  The  skin 
of  cetaceous  animals  possesses  but  little  elasticity,  and 
is  in  most  species  slretrhi'd  to  its  utmost  extent  above 
the  fat.  The  piked-whale,  however,  affords  an  excep- 
tion to  this  remark,  as  the  skin  of  the  forepart  of  tlic 
neck  and  breast,  as  far  back  as  the  middle  of  the  belly, 
is,  in  that  species,  very  ( laslic,  and  formed  into  longi- 
tudinal ri<lges,  like  a  ribbed  stocking.  Tlie  whole  skill, 
including  rete  mucostim  and  cuticle,  is  of  considerable 
thickness. 

Uctweun  the  skin  and  the  muscles  lies  the  adipose  or 
cellular  membrane,  which  is  loaded  with  a  prodigious 
quantity  of  fat.  This,  with  its  contained  oil,  is  what  the 
Greenland  fishermen  call  l)lubber,  or  s/iicA-.  It  is  com- 
posed of  numerous  membranous  cells,  connected  with 
each  other,  and  intermixed  with  a  denser  ligamentous 
substance.  Its  thickness  varies  considerably.  In  son\c 
of  the  larger  balaenae  it  is  from  ten  to  twenty  inches 
thick,  while  in  the  smaller  caciialots  and  dolphins,  it 
does  not  exceed  three  or  four. 

The  oil  contained  within  the  cells  of  the  blubber  ap- 
pears to  be  the  most  fluid  of  all  animal  fat.  It  is  natu- 
rally of  a  softer  consistence  than  hog's  lard,  and  is  some- 
times so  fluid  as  to  drop  out  from  the  cut  surft'.ce  of  the 
blubber,  witliout  either  expression  or  boiling.  This  fluid 
oil  is  not,  however,  conlined  to  the  blubber,  but  is  yield- 
ed in  considerable  c|uaniity  by  the  bones  of  the  head,  es- 
pecially the  lower  jaw-bones  and  the  tongue.  Its  nature 
and  properties  are  well  known. 

Sect.  IX.     Refiroduction, 

In  the  organs  and  function  of  reproduction  or  gene- 
ration, thcs'.  animals  very  nearly  resemble  quadrupeds, 
especially  those  of  the  ruminating  order.  The  male 
has  a  penis,  testicles,  and  vasa  deferent ia ;  tiie  female 
a  vagina,  a  clitoris,  and  a  uterus,  with  its  ovaries  and 
Fallopian  tubes  ;  but  from  the  different  form  of  these  ani- 
mals, the  situation  of  those  parts,  especially  in  llie  female, 
is  diffcrerit  from  tliat  of  the  same  organs  in  quadiupeds. 

The  milk  of  the  female  cetacea  resembles  that  of  tiic 
cow,  but  is  said  to  have  a  richer  taste,  like  cow's  milk 
with  the  addition  of  cream. 

The  function  of  generation  in  these  animals  is  involved 
in  much  obscurity,  and  various  conjectures  have  been 
advanced  respecting  their  mode  of  copulation,  their  pe- 
riod of  gestation,  and  the  posture  in  which  they  suckle 
their  young. 

By  some  it  has  been  aflfirmed,  that  they  copulate 
in  an  ei-cct  posture,  with  their  heads  far  out  of  the  wa- 
ter ;  and  there  seems  no  doubt  that  they  have  been  ob- 
served in  this  strange  posture,  embracing  each  other 
with  their  swimming  paws.  Others,  with  much  less 
probability,  have  jMetcnded  that,  during  copulation,  the 
female  is  extended  on  her  back,  a  position  which  cannot 
be  long  preserved,  from  the  necessity  of  frequent  respi- 
ration. 

Their  period  of  gestation  is  not  known,  but  it  is  con- 
jectured that  they  carry  their  young  ten  months,  and  ad- 
mit the  male  only  once  in  two  years,  being  thus  sup- 
posed to  give  suck  above  a  year.  They  generally  bring 
forth  only  one  at  a  birth,  though  they  have  sometimes 
fceen  seen  with  two  under  their  protection. 


Some  authors  pretend  to  describe  the  method  in 
which  the  female  suckles  her  young.  VVc  are  told  b) 
Gerardin,  that  when  she  wishes  to  give  suck,  she  ap- 
])roaches  the  surface  of  the  water,  and  turns  herself 
upon  one  sid<! ;  she  then  swims  sidewise,  and  by  frcf|ucnl 
and  gentle  oscillations,  she  places  herself,  sometimes 
above  and  sometimes  below  her  young  one,  acconling 
as  she  or  it  can  s])out  out  through  their  blow-holes  the 
water  which  rashes  into  their  mouths,  and  thus  alter- 
nately respire. 

Nothing  can  be  more  uncertain  than  the  age  which 
these  animals  are  capable  of  attaining.  They  liavc  beeii 
considered  as  the  vciy  emblems  of  longevity,  and  the 
larger  species  are  described  as  passing  above  1000  win- 
ters among  their  native  ice.  All  this,  however,  must  bi- 
purely  conjectural ;  and  it  is  only  from  tlic  analogy  sup- 
posed to  subsist  between  them  and  the  larger  quadru- 
peds, that  we  can  at  all  guess  at  the  duiation  of  their 
lives.  In  this  way  we  may  suppose,  that  if  the  elephant 
lives  above  100  years,  the  Greenland  whale,  which  is 
nearly  ten  times  the  size  of  that  vast  quadruped,  should 
live  about  ten  centuries. 


Explanation-  of  Plate  CXXXIII. 

The  figures  of  this  Plate  are  intended  to  illustrate  the 
structure  of  cetaceous  animals,  described  in  the  preced- 
ing pages. 

Fig.  1.  A  view  of  the  bones  of  the  atlantal  extremity, 
or  swimming  /law,  of  the  dolphin,  a,  the  humerus ;  b, 
the  radius;  c,  the  ulna;  d,  e,  /,  g,  h,  the  metacarpus; 
i,  k,  I,  m,  n,  the  phalanges  of  the  fingers. 

Fig.  2.  A  horizontal  view  of  the  tail  of  the  piked-whalc, 
figured  in  Plate  CXXXIV.  Fig.  2. 

Fig.  3.  The  skull,  jaws,  and  teeth  of  the  dolphin. 

Fig.  4.  The  usual  position  and  form  of  the  teeth  in  the 
physeter  tribe. 

I'ig.  5.  The  tusk  or  hoiTi  of  the  narwhal. 

Fig.  6.  The  general  appearance  of  the  horny  plates  of 
whalebone  in  the  baljenae,  shewing  their  relative  situa- 
tion, and  the  hairy  edges  in  which  they  terminate. 

Fig.  7.  A  view  of  the  general  form  and  proportions  of 
the  complicated  stomach  of  cetacea,  as  seen  in  the  por- 
pesse  ;  a,  the  gullet,  where  it  joins  b,  the  first  stomach  ; 
cc,  the  second  stomach  ;  ddd,  the  third  stomach  ;  e,  the 
fourth  stomach  ;/,  tlie  pylorus. 

Fig.  8.  A  side  view  of  the  muscular  and  bony  parts 
connected  with  the  blow-holes  in  t.'ie  dolpiiin ;  a,  the 
tongue,  seen  from  above ;  bb,  the  nostrils  ;  c,  the  pharynx  ; 
d,  the  larynx  ;  e,  the  left  horn  of  the  os  hyoidca  ;  f,  tlic 
stylo-glossus  muscle. 

Fig.  9.  A  horizontal  view  of  the  same  parts  dissected, 
so  as  to  shew,rt,  the  common  opening  of  the  blow-holes  ; 
b,  the  right  membranous  bag  ;  c,  the  left  bag  inflated  ; 
dd,  the  second  layer  of  muscular  fibres  attached  to  the 
membranous  bags. 

Fig.  10.  A  view  of  the  organs  of  reproduction  in  the 
male  porpessc  ;  a,  the  uruiary  bladder,  seen  from  above  ; 
bb,  the  ureters  ;  cc,  the  -vasa  dcferentia ;  dd,  the  com- 
mencement of  the  two  branches  of  tlie  ccrfius  eavcrnd- 
sum  fienis  ;  ee,  the  muscle  w-hich  envelopes  the  prostate 
gland,  and  the  beginning  of  the  urethra  ;  ff,  the  two 
bones  that  answer  to  the  pelvis  of  quadrupeds  ;  g  the 
rectum  ;  h,  the  anus  ;  ii,  the  two  retractor  muscles  or 
ligaments ;  kk,  the  glans  ;  /,  the  external  orifice  of  the 
uretlira. 

4  B  3  « 
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PART  II.    NATURAL  HISTORY  OF  THE  SPECIES. 


The  number  of  tribes  and  species  into  which  cetaceous 
animals  have  been  divided,  varies  in  different  authors. 
In  the  last  edition  of  Linne's  Systema  JVaiure,  edited 
by  Gmelin,  the  Genera  are  still  only  four  in  number,  viz. 
Bal^ena,  Phvseier,  Delphinus,  and  Monodon  ;  but 
the  whole  number  of  species  is  fifteen.  In  the  Cetologie 
of  Bonnaterre,  forming  the  description  of  the  plates  of 
celacea  in  the  Encyclopedte  JMethodkjue,  the  species  of 
Lii..  6's  four  genera  described  amount  to  twenty-five. 
La  Cepe.ie,  iu  his  Histoire  J\atureUe  des  Cetaces,  has 
augmented  the  genera  to  ten  ;  dividing  Linne's  genus 
Bal.s;na  into  two,  Bal^na  and  Balxnoptera  ;  form- 
ing the  Monodon  sjiurins  of  Bonnaterre  into  a  new  genus 
Axarnacus  ;  dividuig  the  Physeter  of  former  natura- 
lists into  three  tribes,  Catodon,  Physalus,  and  Physe- 
ter ;  and  their  Delphinus  into  two,  Delphinapterus 
and  Delphinus  ;  and  constituting  a  ntw  genus,  Hype- 
HOODON,  for  the  sake  of  an  anomalous  species,  which 
some  have  raniced  as  a  Delphinus,  while  others  have 
considered  it  as  a  Bal^na.  This  distinguished  natura- 
list has  swelled  the  list  of  species  to  thirty -four;  but 
he  has  done  this  by  introducing  as  s/iecies,  what  the  best 
writers  before  him  have,  wc  think  very  justly,  regarded 
as  varieties.  Though  La  Cepede's  Genera  have  been 
adopted  by  the  author  of  tiie  article  Classification  in 
Rees's  Cyclopaedia,  we  have  not  ventured  to  foiiow  him 
implicitly,  as  we  are  not  satisfied  with  this  minute  frit- 
tering down  of  the  establisned  divisions.  We  have,  how- 
ever, adopted  three  of  his  new  genera,  thus  forming  seven 
tribes. 

Order  I.  EDENTAT.£,  or  Toothless   Cetacea. 

Genus  I.     Bal^n^e,  Co?nmon    Whales. 

In  this  tribe  there  is  no  appearance  of  a  fin  on  the  back, 
though  two  of  the  species  have  there  one  or  two  pro- 
tuberances. There  are  always  two  distinct  blow-holes, 
situated  on  the  most  prominent  part  of  the  head.  Their 
head  is  very  long  and  large  in  proportion  to  the  size  of 
their  body,  occupying  a  third  or  fourth  part  of  their 
whole  length ;  excecdmgly  deep  from  the  crown  to  the 
base,  but  compressed  upon  the  sides  ;  broadest  near  the 
middle,  and  diminishing  a  little  towards  the  snout.  The 
jaws  are  nearly  equal  in  length  ;  but  the  lower  jaw  is 
broader  than  the  upper,  and  has  a  furrow  for  receiving 
the  lower  edge  of  the  horny  plates  or  whalebone,  that 
are  suspended  from  the  palate.  The  eyes  arc  small, 
and  placed  a  little  above  the  angles  of  the  mouth,  and  there 
arc  two  small  external  orifices  behind  the  eyes,  that  form 
the  external  auditory  passages. 

There  are  four  species,  all  confined  chiefly  to  the 
northern  ocean,  off  the  coasts  of  Greenland,  Iceland,  and 
North  America. 

The  following  are  the  most  deserving  of  notice. 

Species    1.    Dalana   Myaiicetus ;  Black,  or  Greenland 
Whale. 

JBaleine  Franche.  Bonnaterre.  Encyclo.  Method.  Dea 
Cetacea.  La  CepMe,  Hist.  Nat.  des  Cetaces.  lialxna 
Major  Bijiir.nis,  Sibbuld,   Phalainolog,   Nov.   Common 


JVhale,   Pennant,  Brit.  Zool.   vol.  iii.  Great   Mysticete^ 
Shaw,  Gen.  Zool.  vol.  ii.  part  2. 

This  is  supposed  to  be  the  largest  animal  which  has 
yet  attracted  the  observation  of  naturalists  ;  and  unless 
we  can  attach  more  credit  than  they  seem  to  deserve  to 
the  wonderful  accounts  given  by  Pontoppidan  and  some 
other  northern  writers  of  the  kraken,  whose  immense 
body  lies  stretched  like  a  moderate  sized  island,  and  the 
sea-snake,  that  rears  its  head  above  the  topmast  of  a  man 
of  war,  there  appears  little  reason  to  doubt  the  supposi- 
tion. Individuals  of  this  species  are  often  caught,  that 
measure  about  60  feet  in  length,  and  nearly  40  in  cir- 
cumference ;  and  we  are  informed,  on  very  credible 
authority,  tliat  whales  of  at  least  twice  these  dimensions 
have  formerly  been  taken.  To  this  latter  size  wc  musi 
at  present  limit  our  belief,  though  ancient  naturalists 
have  given  accounts  of  whales  above  900  feet  long.  Wc 
are,  however,  disposed  to  think,  that  those  writers  who 
discredit  the  accounts  of  voyagers  and  historians  of  the 
Avhale  fishery  respecting  the  great  size  of  whales  for- 
merly taken,  are  not  warranted  in  their  disbelief,  because 
they  themselves  have  not  seen  any  of  those  large  dimen- 
sions. There  can  be  little  doubt,  that  one  natural  effect 
of  the  long  war  which  man  has  carried  on  against  these 
animals,  must  be  to  diminish  their  number,  and  more 
especially  that  of  the  larger  individuals,  which,  from 
being  more  profitable,  would  be  more  coveted.  Hence 
it  may  readily  be  conceived,  that  the  whales  now  taken 
are  very  inferior  in  size  to  those  killed  at  or  near  the  com- 
mencement of  the  whale-fishery. 

When  this  species  is  seen  from  a  distance  out  at  sen,, 
it  appears  like  a  dark  unformed  mass,  floating  a  little 
above  the  surface  of  the  water ;  but  when  viewed  under 
favourable  circumstances,  he  is  seen  to  have  a  cylindrical 
body,  the  diameter  of  which  is  greatest  a  little  behind 
the  swimming  paws,  wh.ence  it  tapers  considerably 
towards  the  tail,  and  slightly  towards  the  insertion  of 
the  head.  Near  the  junction  of  the  tail  and  body,  the 
skin  has  a  ridged  appearance. 

The  head  is  of  a  triangular  shape,  with  the  vertical 
angle  at  the  snout  considerably  rounded.  It  is  convex 
above,  where,  near  the  neck,  there  is  a  considerable 
protuberance,  in  the  fore  part  of  which  are  seen  the 
blow-holes.  The  under  part  of  the  head,  or  lower  jaw, 
is  flatlish,  and  the  two  bones  by  which  it  is  formed  are 
curved,  and  pointed  at  the  anterior  or  antinial  ends.  The 
lips  are  of  enormous  size  ;  are  fixed  at  right  angles  to 
the  base  of  the  head  ;  are  firm  and  liard,  and  overlap  each 
other  in  such  a  manner,  that  when  their  opening  is  view- 
ed sidcwise,  it  has  nearly  the  shape  of  an  -j:  placed 
horizontally.  This  opening  extends  towards  the  base  of 
the  swinmiing  paws,  till  it  reaches  beyond  the  protuber- 
ance at  the  top  of  the  head.  The  eyes  are  covered  with 
large  thick  eye-lids,  though,  from  the  quantity  of  fat 
below  the  skin,  these  lids  are  scarcely  moveable. 

The  tail  resembles  a  cone,  with  its  base  arising  from 
what  may  properly  be  called  the  body  ;  and  the  two  fins 
in  which  it  terminates  behind  are  broad,  and  curved  at 
the  farthest  edge,  so  as  to  resemble  an  Italic  6'.  The 
■wliolc  tail  is  extremely  moveable,  and  has  very  powerful 
muscles  attached  to  it. 

Thv  prevailing  colour  of  this  species  i?  a  shinu)^ 
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bhu  k  on  its  upper  or  back  parts,  while  the  fore-jjart  of 
thi-  uiidc-r  jaw  and  a  little  of  tlic  1)clly  arc  while  ;  and  tlie 
under  part  of  the  hody,  towards  tiic  orij^iii  of  the  tail,  is 
i^encrally  gn  v  The  blubber  of  a  healthy  whale  is 
(jeiierally  of  a  yellow  colour. 

The  female  whale  is  said  to  be  usually  larjjcr  than 
the  male,  and  is  generally  known  at  a  distance  by  hav- 
iiilj  a  youii);  one  imder  her  protection.  These  younf; 
whales  are  of  a  litjhter  colour  than  their  dams.  They 
have  received  from  the  fishermen  various  names,  accord- 
infj  to  their  aj^e.  For  the  fust  year  after  birth,  while  they 
remain  with  the  mother,  they  arc  called  «/j')rt-//(uf/.9,  and 
are  so  fat,  that  one  of  an  ordinary  size  will  yield  50  bar- 
rels of  bhibber.  When  two  years  old,  they  are  dcnomi- 
nat(  tl  stunts  ;  as  they  thrive  so  little  for  some  time  after 
quitting;  the  dam,  that  tiiey  will  not  yield  more  than 
twenty  barrels  of  blubber,  .\fter  this,  till  nearly  full 
grown,  they  are  callctl  ukull  fish. 

At  present,  the  large  whale  seems  to  be  confined  to 
the  regions  about  the  north  and  south  poles,  especially 
olf  the  coast  of  (iieenland,  Iceland,  Spitzbergen,  and 
Davis's  Straits,  in  the  neighbourhood  of  the  former. 
There  is  no  doubt,  however,  that  this  enormous  animal 
has  been  occasionally  seen  in  almost  all  the  watery 
regions  of  the  globe  ;  especially  at  the  mouth  of  the 
river  St  Lawrence,  ofl'  Newfoundland,  on  the  western 
coast  of  Me.\ico,  off  Ceylon,  and  the  island  of  Socotra,  in 
the  neighbourhood  of  llie  Persian  Gulf,  on  the  eastern 
coast  of  Africa,  and  near  Madagascar,  in  the  Bay  of  St 
Helena,  and  even  off  the  coast  of  Guinea.  Individuals 
have  now  and  then  appeared  in  the  Baltic,  and  in  the 
Mediterranean  sea ;  and  more  than  one  instance  has 
occurred  of  the  whale  appearing  off  the  British  coast. 
Indeed,  if  we  are  to  credit  the  relations  of  the  ancients, 
the  largest  whales  were  formerly  seen  near  the  coast  of 
Britain.  Thus  Juvenal,  comparing  great  things  with 
small,  uses  the  following  illustration  : 

Quanto  Delphinis  Balxna  Bntannica  major. — Sat.  s. 

Various  accounts  have  been  given  of  the  food  of  tlie 
whale  ;  but  it  is  generally  believed,  that  it  subsists 
almost  cnlirciy  on  various  species  of  ;;io//u.sca,  especially 
viedusa:,  the  clio-limacina.,  shrimps,  and  crabs.  When 
it  feeds,  it  swims  with  considerable  velocity,  with  its 
head  below  the  water,  and  its  mouth  wide  open.  Thus, 
the  animals  that  enter  its  mouth  arc  entangled  by  the 
hairy  parts  of  the  whale-bone,  as  in  a  net,  while  the 
water  that  enters  with  tliem  either  runs  out  again  at 
the  corners  of  the  mouth,  or,  when  the  animal  attempts 
to  swallov,-,  is  ejected  with  great  force  through  the  blow- 
holes. 

The  whale  is  said  to  be  capable  of  swimming  at  the 
rate  of  eight  or  nine  miles  an  hour.  It  seldom  remains 
long  at  the  surface,  nor  can  it  stay  below  water  above 
twenty  minutes.  It  is,  however,  said  to  sleep  at  the 
surface,  with  its  back  and  the  summit  of  its  head  just 
out  of  the  water. 

When  the  female  whale  has  a  young  one  under  her 
protection,  she  is  extremely  tender  of  it,  carrying  it  with 
her  wherever  she  goes,  protecting  it  from  injury,  and 
even  when  pursued  supporting  it  with  her  swimming 
paws.  When  wounded,  she  still  continues  to  clasp  it  ; 
and  wb.en  she  plunges  below  the  surface,  and  in  vain 
endeavours  to  escape  her  pursuers,  she  carries  her 
young  one  with  her  to  the  bottom,  though,  more  mindful 
of  its  necessities  thw  her  own  safety,  she  emerges  sooner 


than  usual,  lo  allow  it  to  respire.  It  is  considered  very 
dangerous  to  attack  a  mother  whale,  as  she  is  extremely 
ferocious  in  defence  of  her  young  one,  lashes  with  her  tail 
in  the  most  furious  manner,  and,  in  rising  from  the  bot- 
tom, not  imfre(|ueiitly  endeavours  to  overset  the  boats 
with  her  enormous  back. 

One  might  imagine,  that  an  animal  of  such  vast  bulk 
and  prodigious  strength,  might  roam  through  the  ocean 
without  the  dread  of  any  other  created  being  ;  and  yet, 
besides  his  most  formiflable  enemy,  man,  he  is  exposed 
to  till'  attacks  of  a  great  variety  of  foes.  Tlie  sword  fish 
(Xifihias  Ptatyfilcrua,  Lin.),  the  saw-fish  (Sfjualua  /irealis, 
Lin.),  and  the  gladiator  dolphin,  or  sea  sword,  attack  him 
with  the  formidable  weapons  with  which  nature  has 
])rovided  them,  and  cut  and  tear  his  (leah,  till,  overcome 
with  pain,  fatigue,  and  loss  of  blood,  he  yields  to  an  enemy 
as  insignificant  in  bulk,  when  compared  to  himself,  as  a 
pigmy  when  set  beside  a  giant,  and  whom  a  single  blow 
with  his  tail,  were  he  allowed  to  strike  it  fairly,  would 
almost  instantly  destroy.  The  gladiators  beset  him  in 
numerous  pnrks;  and,  when  overcome  with  fatigue  in 
resisting  these  assailants,  he  lolls  out  his  tongue,  the 
ravenous  animals  seize  on  it,  and  tear  it  piecemeal  from 
his  mouth.  Another  species  of  shark,  commonly  called 
the  sea-bear,  attacks  the  whale  in  its  belly,  where  it 
fastens  itself  by  its  five-fold  ratige  of  pointed  teeth,  and 
either  gnaws  off  pieces  of  flesh  and  blubber,  or  sucks  the 
blood  of  its  helpless  prey. 

There  are  two  other  aniinals,  much  less  formidable, 
indeed,  than  those  which  we  have  mentioned,  that  feed  on 
the  whale  ;  a  sjiccies  of  le])as,  which  adheres  lo  his  body, 
especially  below  the  swimming  paws,  and  a  crustaceous 
animal,  called  the  whale-louse,  which  attaches  itself  so 
firmly  to  the  skin,  that  it  is  almost  impossible  to  tear  it 
away.  It  is  probable  that  these  parasites  occasion  un 
intolerable  itching,  as  the  whale  is  said  to  strike  himself 
against  rocks  and  ice-hills,  with  the  view  of  freeing  him- 
self from  such  troublesome  conii)anions,  and  often  receives 
considerable  injury  in  these  fruitless  endeavours. 

In  speaking  of  man  as  the  great  enemy  of  the  whale, 
we  shall  not  at  present  enter  on  any  account  of  the 
WHALE-Fisnr.RV,  wiiich  we  shall  reserve  for  a  future 
article  ;  but  it  may  be  proper  here  to  notice,  as  an  in- 
teresting part  of  his  manners,  the  way  in  which  he  con- 
ducts himself  when  attacked  by  the  fishing-boats.  As 
soon  as  he  perceives  himself  wounded,  he  flies  off  with 
extreme  rapidity,  swimming  to  a  distance,  and  at  the 
same  time  diving  towards  the  bottom.  His  flight  is  so 
rapid,  that  were  the  coil  of  rope  to  which  the  harpoon  is 
fastened  to  be  in  the  least  entangled,  the  boat  and  her 
crew  would  be  instantly  overset,  or  hurried  to  the  bot- 
tom; and,  were  it  not  for  the  precaution  of  continually 
wetting  the  rope,  its  friction  agauist  the  gunwale  would 
set  the  boat  on  fire.  When  fatigue  and  want  of  breath 
compel  him  to  reascend  to  the  surface,  he  is  immediate- 
ly, on  coming  into  sight,  attacked  by  another  harpoon 
from  the  same,  or  another  boat,  and  flies  off  with  the 
same  rapidity  as  at  first ;  but  from  his  second  flight  he 
is  soon  obliged  lo  return:  thus,  by  surcrssive  wounds,  and 
the  consequent  fatigue  and  loss  of  blood,  he  is  rendered 
incapable  of  farther  resistance.  He  is  then  secured  by  a 
hawser,  or  small  cable,  and  towed  by  several  boats  to- 
wards the  ship.  Even  then,  how.ver,  it  is  dangerous 
to  approach  him,  as  he  lashes  furiously  with  his  tail,  and 
would  soon  sink  or  disable  the  largest  boat.  When  dead, 
the  carcase  floats  on  the  surface  of  the  water,  with  the 
belly  upwards, 
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There  are  few  parts  of  the  whale  which  may  not  be 
converted  to  some  use.  The  consumption  of  the  oil 
drawn  from  its  blubber,  in  the  burning  of  lamps  and  the 
dressing  of  leather ;  and  of  the  horny  plates,  or  whale- 
bone, for  stays,  corsets,  umbrellas,  handles  of  whips, 
and  ramrods  for  fowiing-pieccs,  is  well  known.  The 
iniestmes  are  used  in  some  countries  instead  of  glass  for 
windows  ;  the  tendons  split  into  fine  fibres,  to  supply  the 
want  of  thread;  the  hairy  part  of  the  whalebone  in  con- 
structing fishing  nets  and  lines;  and  the  ribs  and  jaw- 
bones as  beams  and  rafters  for  houses.  Even  the  flesh 
is  eaten  by  the  inhabitants  of  Greenland,  and  the  heart 
and  tongue  are  esteemed  great  delicacies. 

Species  2.     Balxna  J^'ordcafier,  Iceland  Whale. 

Balena  Mi/siiceius,Ys.Y.  B.  Linn.  Syst.  Nat.  a  Gmelin. 
Baleijie  Aorrfc a/ifr,  Bonnat.  Descr.  D'Island,  La  Cepede, 
Hist.  Nat.  dcs  Cctaces,  p.  103.  Balena  Gtocia/z's,  Klein, 
Miss.  Pise.     A'oj-dca/ier,  Anders.  Island. 

This  species  difters  from  the  preceding,  chietiy  in 
having  a  more  lengthened  body,  and  a  proportionally 
smaller  head.  It  seems  to  agree  with  it  in  the  absolute 
length  of  the  body.  Its  head  has  the  appearance  of  an 
ovcid,  truncated  behind  ;  and  this  form  is  given  it  more 
particularly  by  the  under  jaw,  which  is  very  round  and 
deep,  and  very  broad  in  proportion  to  the  upper.  The 
pomt  of  the  snout  appears  a  little  hollowed,  and  the 
plates  of  whalebone  are  much  shorter  than  those  of  the 
common  whale.  The  two  blow-holes  are  separated  but 
to  a  little  distance  from  each  other,  and  have  the  form 
of  two  crescents,  with  the  concavities  opposite  each  other. 
The  inner  surface  of  each  plate  of  whalebone  is  beset 
■with  black  hairs,  but  its  external  surface  is  entirely  des- 
titute of  hair,  and  is  smooth,  and  even  soft  to  the  touch. 
The  eye,  which  is  very  small,  has  its  largest  diameter 
placed  obliquely. 

The  swimming  paws  are  situated  at  about  a  third  part 
of  the  whole  length  of  tlie  animal  from  the  snout,  and  are 
so  long  as  to  equal  a  fifth  part  of  the  whole  length. 

The  tail,  which  is  slender,  and  very  tapered,  is  ter- 
minated by  a  hollow  fin,  the  lobes  of  which,  measured 
from  tip  to  tip,  extend  to  about  ^  of  the  whole  length  of 
the  animal. 

The  general  colour  of  this  whale  is  a  grey,  more  or 
less  bright,  shaded  occasionally  with  irregular  and  con- 
fused spots  of  grey  and  black,  but  tiie  lower  part  of  the 
head  is  of  a  brilliant  white  colour. 

The  Nordcaper  inhabits  the  northern  ocean,  especially 
about  the  coasts  of  Norway  and  Iceland. 

It  is  said  to  live  chiefly  on  herrings,  medusae,  and  some 
species  of  helix.  When  this  animal  swims  at  the  sur- 
face of  the  water,  every  part  of  its  body  is  plunged  be- 
low the  water,  except  the  top  of  the  back  and  the  ori- 
fices of  the  blow-holes.  He  swims  with  great  agility, 
and  is  so  ferocious  as  to  render  it  difficult  and  dangerous 
to  approacli  him.  Hence  his  pursuers  are  obliged  to 
use  considerable  caution  ;  and  when  the  harpooner  has 
struck  the  animal,  the  boat  instantly  retreats,  and  a  fresh 
wound  is  inflicted  by  llie  harpooner  of  another  boat,  and 
so  on  till  the  animal  is  dkinuched.  Each  harpoon  is 
distinguished  by  a  particular  murk,  and  that  which  ap- 
pears to  have  inflicted  the  fatal  wound,  entitles  its  owner 
to  a  certain  reward.  Anderson,  in  his  account  of  Ice- 
land, gives  an  account  of  the  Icelanders  method  of  taking 
this  animal,  which  has  too  much  appearance  of  the  mar- 
vellous to  be   easily  credited,  and    is  contradicted  by 


Horsebow,  who  describes  the  method  we  have  already 
mentioned  from  his  own  observation. 

Genus  II.     BALiENOPXERA.     Finned  Whales. 

The  animals  of  this  tribe  agree  with  the  Balaenae,  ii- 
having  the  upper  jaw  furnished  with  horny  lamhrs,  be- 
ing entirely  destitute  of  teeth,  and  having  two  distinct 
orifices  to  the  blow-holes,  placed  towards  the  middle  of 
the  upper  part  of  the  head.  They  are  distinguished  from 
the  Buiae'  se,  in  being  provided  with  a  dorsal  fin. 

La  Ce,  e>ie  divides  this  genus  into  two  sections.  The 
first  oi  tiLse  is  distinguished  by  having  the  throat  and 
belly  destitute  of  folds.  The  second  has  longitudinal 
folds  under  the  throat  and  belly.  There  arc  four  spe- 
cies, one  belonging  to  the  first  subdivision,  and  three  to 
the  second. 

Species  I.     BaUnofUera  Cibbar,  Fin-fish. 

Uatana  fhysalus,  Lin!:e  System.  Nat.  a  Gmelin.  Ba~ 
leine  Gibbar,  Bonrrat.  Encycl.  Method.  Fm-Jtsh,  Mar- 
ten's Spitzbcrgen,  Penn.  Brit.  Zool.  vol.  iii.  Baleitio/ilera 
Gibbar,  La  Ce;'ede,  p.  114. 

This  species  is  about  50  feet  long,  but  is  not  so  thick 
in  proportion  to  its  length  as  the  common  whale.  The 
whole  animal  is  of  a  shining  brov/n  colour  on  the  upper 
surface,  and  a  brilliant  white  below.  The  head  resem- 
bles a  sort  of  cone,  and  is  equal  to  about  a  third  of  the 
whole  length  of  the  animal.  The  eye  is  situated  very 
near  the  corners  of  the  mouth,  and  not  far  from  this 
point  is  seen  the  insertion  of  the  swimming  paws,  which 
are  of  an  oval  form,  ar.d  of  a  length  etiual  to  about  a 
ninth  part  of  the  whole  body.  The  tongue  is  not  very 
large.  The  horny  plates  are  of  a  blueish  colour  in  the 
young  animal,  but  of  a  brown,  bordered  with  yellow,  in 
those  more  advanced.  They  arc  so  short  as  often  to  be 
as  broad  as  they  are  long ;  but  their  hairy  extremities 
are  long,  and  appear  as  if  twisted  round  each  other. 

This  animal  is  particularly  remarkable  for  its  dorsal 
fin,  which  is  of  a  triangular  form,  with  the  point  turned 
backwards,  and  is  situated  at  the  posterior  extremity  of 
the  back.  It  is  of  considerable  length,  being,  in  an  in- 
dividual of  the  usual  size,  from  three  to  four  feet  long. 
It  is  from  this  circumstance  that  seamen  have  given  to 
this  species  the  name  oijin-jish. 

It  has  been  foinid  in  a  great  variety  of  situations,  as 
the  Greenland  seas,  the  seas  of  North  America,  Indian 
Ocean,  and  even  in  the  Mediterranean  Sea,  one  of  them 
having  been  seen  by  Marten  in  the  Straits  of  Gibraltar. 
Pennant  describes  it  as  a  British  species,  and  it  appears  to 
have  been  seen  off"  Harwich. 

It  feeds  on  herrings,  mackerel,  a  species  of  salmon, 
and  other  small  fish. 

The  fin-fish  has  very  considerable  power  in  the  mus- 
cles attached  to  its  blow-holes,  and  is  said  to  eject  the 
water  with  much  more  violence,  and  to  a  much  greater 
height  than  the  common  whale.  It  also  swims  with  ex- 
treme velocity,  and  easily  escapes  pursuit. 

Whether  any  particular  enmity  subsists  between  the 
fin-fish  and  the  common  whale,  is  not  certain;  but  it  has 
been  remarked,  in  the  seas  about  Spitzbcrgen,  that  when 
the  former  makes  its  appearance,  the  latter  is  no  longer 
to  be  seen. 

From  the  thinness  of  the  body,  and  of  the  blubber 
below  the  skin  in  this  s])ecies,  it  is  not  considered  as  a 
profital)le  object  of  ])ursuit.  An  ordinary  sized  fish  is 
said  to  yield  only  10  tons  of  oil.     The  flesh,  however, 
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i-.i])ccially  that  of  llic  swiiriminjj;  paws,  is  said  lo  lj<;  well 
lasted,  I'cscnibliii}^  tlial  of  the  sturgeon,  and  as  well  as 
tlic  skill,  is  oaten  by  tiic  inliabitants  of  Greenland. 

Species  4.     Balcenofitera  jicuto-rostrala.     Ileakcd  or 
Pikcd-Whalc. 

BaUna  liostraCa,  Linn.  ,Syst.  Nat.  et  I'abririi.  Jia- 
teine  a  Jirc.  Bonnat.  Encyclop.  Method.  Jia/ana  ore 
rostralo,  Klein,  Miss.  Pise.  Jiaieino/iCere  Muacau-fiointu, 
La  Ceji^de,  p.  1 34. 

Of  all  tlie  wlialebonc  whales,  this  appears  to  be  the 
Bmallcst  species,  seldom  excccdinj^  24  or  27  feet  in 
length.  It  receives  its  name  from  the  pointed  form  of 
its  snout,  wliieh  is  still  more  acute  than  that  of  the  se- 
cond sjjecies. 

The  upper  jaw  is  much  narrower  and  shorter  than  the 
lower,  Ihougli  both  arc  lenglheued,  and  li-rniiiiute  in  an 
acute  point.  The  plates  of  whalebone  are  very  short, 
of  a  triangular  form,  and  of  a  whitish  colour,  ending  be- 
low in  very  long  whitish  hairs.  The  number  of  plates 
on  each  side  is  alioiit  200.  The  tongue  is  thick,  lleshy, 
and  susceptible  of  being  raised,  inllated,  and  thrust  for- 
ward to  the  extremity  of  the  mouth. 

The  luider  part  of  the  head,  and  of  the  fore  part  of  the 
body,  is  covered  with  a  skin  tliat  is  plaited  loiigiiufllnally 
into  numerous  parallel  folds,  that  extend  the  whole 
breadth  of  the  body,  from  one  swimming  paw  lo  the 
other.  These  folds  disappear  when  the  skin  is  stretched, 
which,  both  in  tliis,  and  the  third  species,  is  afl'ecled  by 
a  particular  pouch,  jilaccd  within  the  skin  of  the  mouth, 
between  the  two  branches  of  the  lower  jaw,  extending 
below  the  belly,  and  which  the  animal  has  the  power  of 
inllating  whenever  he  finds  it  convenient  to  diminish  his 
specific  gravity.  The  whole  upper  pait  of  the  body  is 
of  a  fine  black  colour,  the  lower  portion  is  white,  shaded 
with  black,  while  the  furrows  between  the  lonjjitudinal 
folds,  as  in  the  third  species,  arc  of  a  red  colour. 

The  swimming  paws  appear  to  be  situated  higher 
or  lower,  according  as  the  animal  swims  more  or  less 
above  the  surface  of  the  water.  The  dorsal  fin  is  tri- 
angular, a  little  hollowed  in  the  back  part,  placed  above 
the  anus,  and  inclined  towards  the  tail.  Tlie  lobes  of  the 
tail  are  divided  from  each  other  by  a  deep,  but  narrow 
cleft. 

This  is  also  an  inhabitant  of  the  Greenland  seas,  but 
has  occasionally  visited  the  German  ocean.  A  beautiful 
individual  of  this  species  was  caught  about  30  years  ago 
on  the  Dogger  Bank,  and  was  brought  to  London,  where 
it  was  purchased  by  Mr  John  Hunter,  and  is  described 
and  figured  bv  hini  in  the  Phitosofthical  Transactions  for 
1787. 

The  flesh  of  this  species  is  considered  as  a  great  deli- 
cacy by  the  Greeiilanders,  and  they  accordingly  pursue 
!t  with  great  eagerness.  In  this  pursuit  they  do  not 
employ  the  harpoon,  but  shoot  at  the  animal  with  arrows. 

The  piked-wliale  feeds  on  most  kinds  of  small  fish, 
which  it  pursues  with  such  keenness,  that  its  prey  is 
often  seen  leaping  out  of  the  sea,  in  endeavouring  to 
avoid  their  merciless  pursuer. 

Order  IL     PR^DENTATE  CETACEA,   or  those 
with  teeth  only  in  the  fore  fiart  of  the  vfifier  jaiv. 

Genus    IIL     Monodov.    Linn.     Narwalus;  La  Cfc- 
pede.     Narwhals. 
The  animals  of  tiiis  tribe  have  a  single  opening  for 
the  blow-holes,  situated  oyer  the  nape  of  the  neck,  and 


instead  of  le(!ih  have  generally  a  single  tusk  or  Iioni. 
(rarely  lwo,J  proceeding  from  one  side  of  the  itnout,  a 
considerable  lenglh,  more  or  less  pointed  at  the  end,  am' 
spirally  twisted.  Their  head  is  not  so  thick  or  long  in 
proportion  lo  their  body,  as  that  of  ihe  two  prceedini' 
tribes,  and  terminates  in  an  obtuse  rounded  snout.  Thei: 
mouth  is  small,  and  entirely  destitute  of  teeth,  or  hoiiij 
plates.  The  iipjier  surface  and  sides  of  the  body  an 
variegated  with  spots  of  diflei'ciit  foiin;;,  and  a  longitu 
dinal  ridge  extentls  from  the  origin  of  the  tail  to  a  con- 
siderable distance  along  the  back.  The  proper  na:  ■ 
whals  have  no  dorsal  fin. 

These  animals  live  chie/ly  in  the  seas  about  Greenland 
and  Iceland.     They  feed  on  the  smaller  fishes  and  ino! 
lusca.     They  swim  with  great  velocity,  and  appear  lo 
employ  their  horns  both  as  weapons,  and  as  instrumetits 
for  dislodging  shell-fish,  Sec.  fiom  the  rocks. 

There  is  some  ambiguity  respecting  the  species  oi 
this  genus.  Linne  described  but  one  species,  and  natu- 
ralists are  not  yet  agreed  whether  more  should  be  ad- 
mitted. As,  however,  there  are  at  least  two  varieties  of 
these  animals,  which  appear  to  differ  by  characters  that 
arc  suHiciently  fixed  and  permanent,  it  seems  proper  that 
they  should  be  consiclcrcti  .-is  separate  species.  Accord- 
ingly La  Cepede  has  so  distinguished  tlioni,  and  Mi 
Fleming,  in  an  excellent  paper  on  one  of  these  species, 
in  the  Memoirs  of  the  U'ernerian  .Vatural  History  Society, 
has  followed  his  example,  thougli  his  specific  cliaraelers 
differ  from  those  of  the  French  naturalist.  The  names 
and  characters  given  by  Mr  ricining,  which  we  shall 
here  adopt,  arc  as  follows. 

I .  Monodon  Vulgaris,  of  a  figure  approaching  to  ovoid, 
with  the  head  equal  to  Atli  of  the  whole  length  ;  the  dor- 
sal ridge  extending  from  the  tail  to  the  blow-hole,  and 
the  lobes  of  the  tail  rounded.  2.  Monodon  Microcefiha- 
!us,  with  the  body  of  a  conical  shape,  a  blunt  head  equal 
to  -^*gth  of  the  wiiole  length,  the  dorsal  ridge  extending 
from  the  tail  only  to  the  middle  of  the  back,  and  the 
lobes  of  the  tail  pointed. 

Species   1.     .Monodon    Vulgaris,  common   Narwhal,   or 
Unicorn-fish. 

HFonodon  Monoceros,  Lin.  Syst.  Nat.  JVarival  Vulgaire, 
La  Ccpele,  Hist.  Nat.  des  Cet.  142.  A'arhval.  vel  uni- 
cornu  marinum.  Pontop.  Nat.  Hist.  Norw.  Unicorn  Mir- 
■wal,  Shaw,  Gen.  Zool.  vol.  ii.  part  ii. 

The  comn^.on  narwiial  grows  to  the  length  of  from  20 
to  22  feet,  and  Vc  about  12  feet  in  circumference.  Indi- 
viduals of  greater  dimensions  are  said  to  have  been  seen, 
but  the  relations  appear  not  to  be  autnentic.  The  genc- 
hX  figure  of  the  body  is  oblong  and  oval,  with  a  broad 
convex  back.  The  prevailing  colour  is  grey,  or  light 
brown,  with  numerous  spots  of  a  darker  colour  on  the 
back  and  sides,  w  liilc  the  lower  part  of  the  head  and  body 
is  of  a  uuilorm  sliLiing  white. 

The  head  is  scarcely  to  be  distinguished  from  the  rest 
of  the  body,  except  by  a  slight  depression,  a  little  behind 
the  opening  of  the  blow -hole.  The  forehead  is  low,  :,nd 
not  very  prominent;  the  snout  is  rounded,  and  obtuse; 
the  mouth  so  small  as,  according  to  some  accounts,  lo  be 
incapable  of  receiving  a  body  much  larger  than  a  mari's 
hand  ;  and  the  opening  oi  the  blow-hole  is  in  the  form  of 
a  crescent.  * 

The  swimming  paws  are  about  a  foot  long,  and  eight 
inches  broad.  The  lobes  of  tie  tail  iiav<  a  direction 
away  from  the  body,  and  arc  blint  and  rounded  at  the 
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tip.  A  very  conspicuous  ridge,  several  inches  high, 
extends  from  the  blow-hole  to  the  origin  of  the  tail, 
diminishing  gradually  in  height  as  it  approaches  the  tail. 

The  skin  is  thin,  and  the  blubber  in  small  quantity, 
though  it  is  said  to  yield  an  oil  superior  to  that  of  any 
other  whale. 

The  most  curious  part  of  this  animal's  structure  is  its 
horn  or  tooth.  This  organ  is  inserted  to  the  depth  of  a 
foot  or  more  into  the  bones  of  the  skull,  and  from  its  in- 
sertion to  near  its  exit  from  the  head,  it  is  smooth  and 
hollow.  From  the  snout  it  gradually  tapers  to  its  other 
extremity,  and  is  regularly  and  gently  twisted.  It  does 
not  stand  out  from  the  head  in  a  perpendicular  direction, 
but  diverges  considerably  towards  one  side,  so  that  in 
those  cases  where  there  are  two  teeth,  their  farther  ex- 
tremities arc  at  least  eighteen  inches  asunder,  while  at 
the  snout  their  distance  is  only  about  two  inches.  The 
substance  of  this  horn  is  exceeduigly  hard  and  dense, 
nearly  resembling  the  tusk  of  the  elephant,  but  of  a  finer 
grain,  and  less  liable  to  become  yellow. 

This  species  has  not,  we  believe,  been  found  beyond 
the  limits  of  the  northern  ocean,  v.here  it  frequents  the 
bays,  and  those  parts  that  are  most  free  from  ice.  Here 
the  animals  assemble  in  considerable  nnmlicrs;  and  when 
frightened  or  pursued,  they  huddle  together,  so  as  often 
to  wound  each  other  with  their  formidable  horns.  When 
this  happens,  they  extricate  themselves  with  diflirulty, 
and  become  an  easy  prey  to  their  pursuers.  When  alone 
and  at  liberty,  however,  they  are  not  easily  taken,  as  they 
swim  with  great  swiftness,  and  frequently  dive  below  liie 
surface. 

The  narwhal  is  said  sometimes  to  attack  the  whale. 
We  have  some  doubts  of  the  accuracy  of  this  asser- 
tion, and  suspect  that  the  sword-fish,  already  mentioned 
as  the  chief  terror  of  that  monster  of  the  deep,  has  been 
mistaken  for  the  present  species,  which  seems  to  be  a 
harmless  and  inoifensive  creature,  except  when  provok- 
ed, or  rendered  desperate  by  aggression. 

The  spoils  of  this  animal  are  of  great  value.  We  have 
already  said  that  its  oil  is  of  a  very  fine  quality.  Its  flesh 
and  intestines  are  greedily  eaten  by  the  Greenhuiders, 
and  its  horn  affords  a  much  finer  and  better  coloured 
ivory  than  the  tusk  of  the  elephant,  and  has  been  employ- 
ed for  making  various  articles  of  luxury.  Among  others, 
wc  are  told  of  a  magnificent  throne  entirely  composed  of 
narwhals  horns,  which  belongs  to  the  kings  of  Denmark, 
and  is  carefully  preserved  in  the  royal  castle  of  Rosen- 
burg  at  Copenhagen.  The  Greenlanders  employ  these 
horns  for  more  homely  purposes,  as  parts  of  their  build- 
ings. 


Species  2.   Monodon  Microce/ihaltis. 
whal. 


Small-headed  Nar- 


JVarival  Microcc/ihale,  La  Cepede,  Hist.  Nat.  des  Cct. 
159.  Smalt-hiadeU  Mtnval,  Fleming,  Mem.  Worn.  Nat. 
Hist.  Soc.  vol.  i.  p.  131. 

This  species  is  of  considerable  size,  varying  from  1 2 
to  2G  feet  in  length,  ami  of  proportional  circumference. 
Its  body  is  of  a  narrower  and  more  conical  shape  than 
that  of  the  former  species,  and  its  head  considerably 
smaller.  lis  upper  surface  is  more  flat  and  even.  The 
colour  of  its  upper  parts  is  usually  a  dusky  black,  varie- 
gated with  spots  which,  from  being  of  a  darker  hue,  are 
not  very  apparent.  On  tiie  sides  the  spots  are  more  con- 
spicuous, and  of  an  oblong  form.  'I'hc  belly  is  of  a 
white  colour.  The  whole  skin  is  smooth  and  glossy,  very 


thin,  and  closely  united  to  the  fat.  The  forehead  is  high, 
and  rises  abruptly  from  the  snout,  proceeding  afterwai-ds 
for  a  few  inches  in  nearly  a  horizontal  direction,  till  it 
rises  into  a  slight  elevation,  in  the  fore  pai't  of  which  is 
situated  the  blow-hole.  The  mouth  is  extremely  small, 
and  the  upper  Up  extends  a  little  beyond  the  lower.  The 
eye  is  situated  almost  below  the  opening  of  the  blow-hole, 
is  about  an  inch  in  diameter,  and  has  the  iris  of  a  chesnut 
colour. 

This  species  is  also  a  native  of  the  northern  ocean,  but 
several  specimens  of  it  have  occasionally  been  thrown  on 
the  British  coast.  One  of  these  was  cast  on  shore  at 
Frieston,  a  village  near  Boston  in  Lincolnshire,  and  an 
account  of  it  was  transmitted  by  Sir  Joseph  Banks  to  M. 
La  Cepede,  though  this  gentleman  has,  with  unaccount- 
able carelessness,  described  it  as  having  been  found  in 
the  seas  wlijch  wash  the  coast  of  Boston,  in  lat.  40°,  a 
description  which  evidently  led  to  the  supposition  that 
the  place  was  Boston  in  America.  Another  specimen 
was  cast  on  shore  at  the  entrance  of  the  sound  of  Wees- 
dale  in  Shetland,  hi  the  year  1808,  and  is  particularly 
described  by  Mr  Fleming  in  the  Memoirs  already  quoted. 
This  individual  was  only  12  feet  long,  and  apparently  had 
not  attained  its  full  size. 

The  narwhal  is  mentioned  by  the  late  Professor  Walker 
of  Edinburgh,  (see  Walker's  Essays,  p.  227,)  as  having 
been  frequently  seen  about  the  Zetland  islands,  and  he 
alludes  to  the  common  species  or  Monodon  Monoceros, 
Linn,  the  only  species  then  known. 


Genus  IV.    Anarnacus.    Jlriarnak. 

Otho  Fabricius,  in  his  Fauna  Granlandica,  described 
a  species  of  whale,  called  by  the  Greenlanders  Anamak, 
from  the  purgative  quality  of  its  flesh  and  fat.  M.  Bonna- 
terre,  in  his  Cctologie,  considered  it  as  a  species  of  nar- 
whal, and  called  it  Monodon  Sjmrius  ;  but  M.  La  Ceredc, 
with  more  propriety,  has  formed  of  it  a  new  genus,  with 
the  following  character : 

One  or  two  small  crooked  teeth  in  the  upper  jaw ;  no 
teeth  in  the  lower  jaw  ;  a  fin  on  the  back.  Jiisl.  .Yat.  des 
Cetacas,  p.  164. 

Species.  Anarnacus  Grenlandicus,  Greenland  Anarnak. 

Monodon  Sjiurius,  Bonnat.  Encyl.  Method.  Shaw.  Gen. 
Zool.  v.  ii.  part  2.  Anarnak.  Grxnlandois,  La  Cepede^ 
p.  1C4. 

This  is  one  of  the  smallest  cetaceous  animals.  It  is  of 
an  oblong  rounded  form,  and  of  a  black  colour.  The 
inside  of  the  mouth  is  destit\ite  of  teeth,  the  two  tusks 
which  characterise  the  genus  being  attached  to  the  upper 
jaw,  and  each  about  an  inch  in  length,  and  covered  at 
the  top.  It  has  a  single  orifice  fortne  blow  holes,  situ- 
ated on  the  top  of  the  head.  It  inhabits  the  seas  that 
wash  the  coasts  of  Greenland,  but  seldom  approaches 
the  shore. 


Obdeu   III.     SUBDENTATE   CETACEA,  or  thoae 

nvilh  teeth  only  in  the  lower  jaw. 

Genus  V.  Piiyseteu.   Cachalots,  ov  Sfiermacctt  Whales. 

The  animals  of  this  tribe  arc  remarkable  for  the  size 
of  their  head,  which  in  some  species  is  equal  to  the  half. 
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and  in  others  to  ilic  tliiid  of  the  whole  animal.  Tlic  up- 
per jaw  is  excessively  broad  and  deoj),  and  has  usually 
a  few  indistinct  tcclli,  almost  entirely  covered  with  tin; 
guin.  Tlic  lower  jaw  is  Ion},'  and  narrow,  cMitcrs  into  a 
fissure  in  the  upper  jaw,  and  is  rurnislied  on  each  side 
with  a  row  ol'  tliiik  conical  teeth,  more  or  less  obtuse. 
The  Idow  holes  approach  each  other  Avilhin  the  skull  to- 
wards the  fore  pail  of  the  snout,  where  they  lerininate  in 
a  common  external  opening.  Below  the  snout  is  the 
principal  cavity  that  contains  the  substance  called  sfur- 
maccti;  and  it  is  chiefly  from  these  animals  that  amber- 
{^ris  is  obtained.  Some  of  them  have  a  fin,  and  others  a 
callous  piotuberance  on  the  back. 

Eight  species  of  this  tribe  have  been  distinguished. 
The  following  are  the  most  important. 

Species  1.  P/iyacter  Macrocejihatus,  Greal-lieaded  Ca- 
chalot, or  Great  Spermaceti  Whale. 

Grand  Cachalot,  Bonnat.  Encycl.  Method.  Cachalot 
Macroce/ihalc,  La  Cxpede,  p.  1 66. 

This  species  grows  to  the  Icngtii  of  nearly  60  feet,  and 
is  often  30  in  circumference  in  the  largest  part  of  the 
head.  Its  head  forms  by  far  the  most  conspicuous  part 
of  the  animal,  and  may  be  said  to  exceed  the  rest  of  the 
body  in  magnitude.  Tlie  back  is  more  or  less  convex, 
and  near  its  middle  there  are  the  rudiments  of  a  fin,  which 
is  short,  directed  backwards,  and  appearing  as  if  cut  off 
abruptly  at  the  end.  Tlie  back  of  the  animal  is  of  a  black 
or  slate  blue  colour,  sometimes  spotted  with  white,  and 
the  belly  is  white. 

The  head  has  the  appearance  of  an  immense  box, 
rounded  and  obtuse  at  one  end,  and  rising  into  a  slight 
convexity  at  the  neck.  On  each  side  of  the  upper  jaw 
is  a  row  of  holes  for  receiving  the  teeth  of  the  lower 
jaw,  and  the  intervals  between  these  cavities  are  filled 
up  with  the  rudiments  of  teeth,  just  appearing  a  little 
beyond  the  gum.  Tlie  eyes  are  small,  furnished  with 
cyc-lids,  and  situated  at  a  prodigious  distance  from  the 
snout ;  the  external  orifices  of  tl;e  ears  are  scarcely  per- 
ceptible ;  the  tongue  is  of  a  square  form,  and  of  a  livid 
red  colour  ;  and  the  breathing  hole  is  about  6  inches  in 
diameter,  and  placed  just  above  the  end  of  the  snout. 

Both  the  swimming  paws  and  tail  arc  comparatively 
small,  and  the  lobes  of  the  latter  arc  long  and  pointed, 
and  have  a  waving  margin.  The  genital  organs  resem- 
ble those  of  the  other  cetacea,  and  the  penis  of  the  male 
is  sometimes  eight  feet  in  length. 

The  great  spermaceti  whale  is  found  most  commonly 
in  the  Greenland  seas,  and  about  Davis's  Straits  in  North 
America;  but  has  occasionally  been  seen  in  the  German 
ocean,  and  the  British  channel.  A  considerable  number 
of  them  were  cast  on  shore  on  the  coast  of  Lower  Brit- 
tany in  France,  in  the  year  l"iJ4. 

This  species  feeds  on  lump  fish  and  dog  fish,  and  is 
said  even  to  attack  and  swallow  the  shark.  One  of  these 
animals  was  vomited  entire  by  a  spermaceti  whale,  on 
being  struck  by  a  harpoon  in  tlie  Greenland  seas.  The 
shark  was  four  yards  long,  and,  on  opening  the  stomach 
of  the  whale,  several  fishes  bones,  nearly  a  fathom  long, 
were  found  in  it.     (Craiitz's  Grceidand,  vol.  i.  p.  1 13.) 

It  is  said  to  swim  with  great  vplocity,  and  to  rise  very 
high  above  the  surface  of  the  water. 

This  animal  yields  a  considerable  quantity  of  sperma- 
ceti, for  winch  cl'iefly  it  is  taken,  though  its  flesh,  skin, 
tongue,  and  intestines,  are  eaten  by  the  Giecnlandcrs. 
The  flesh  is  of  a  pale  red  like  that  of  pork,  and  the 
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tongue  is  esteemed  a  great  delicacy  when  roasted.  The 
blubber  is  about  five  or  six  inches  thick  on  the  back,  but 
thinner  on  the  belly.  It  is  not  very  i)rodu(,tivc  ol  oil. 
The  bones  are  employed  by  the  (ir<-eiilanderi>  to  form 
spears  and  other  warlike  weapons,  and  the  teeth  lestm- 
ble  ivory. 

Species  2.   Physeter   Tru7n/to,  DIunt-hcaded  Cachalot. 

Phyuetrr  Macrocc/ihalus,  Var.  r  Linn.  Syst.  Nat. 
Dudlcii  BaUiia,  Klein,  Miss.  Pise.  lilunt-hcadid  Cacha- 
lot, Penn.  Brit.  Zool.  vol.  iii.  Cachalot  Trumfio,  La 
C6|«de,  !>.  212. 

The  length  of  this  species  is  nearly  sixty  feet,  and  its 
breadth  about  fifteen.  The  head  is  of  i»uch  an  enormous 
size  as  to  equal  the  half  of  the  whole  animal.  The  upper 
jaw  is  at  least  five  feet  longer  than  the  lower,  round  and 
obtuse  at  the  snout,  and  about  eight  feet  deep  (from 
crown  to  base).  The  lower  jaw  is  about  ten  feet  long, 
very  narrow,  and  having  about  18  teeth  on  each  side,  all 
])ointing  outwards.  There  is  a  considerable  convexity 
just  above  the  eye,  and  a  similar  prominence  below  the 
articulation  of  the  swimming  paws.  The  eye  is  many 
feet  behind  the  snout,  but  nearly  in  the  middle  of  the 
breadth  of  the  upper  jaw. 

The  body  is  irregularly  conical,  with  a  prominence 
on  the  back,  and  another  on  the  belly  just  before  the 
anus.  The  swimming  paws  arc  proportionally  larger 
than  in  the  former  species.  The  penis  is  eight  feet  long, 
and  the  lobes  of  the  tail  measure  fifteen  feet  from  tip 
to  tip.  The  prevailing  colour  of  the  animal  is  a  blackish 
grey. 

This  species  yields  a  prodigious  quantity  of  very  fine 
K/iermaccti,  and  its  blubber  is  very  productive  of  oil  of  a 
finer  ([uality  than  that  of  the  Greenland  whale. 

It  is  found  both  in  the  Greenland  seas  and  in  those 
that  wash  the  shores  of  New  England ;  and  is  occa- 
sionally seen  off  the  coasts  of  France  and  Britain.  One 
was  taken  near  Bayonne  in  France  in  1741,  and  another 
was  cast  ashore  on  BIyth  Sands  on  the  English  coast,  in 
1762. 

The  blunt-headed  cachalot  is  a  bold  and  daring  animal, 
swims  with  great  swiftness,  and,  when  attacked,  turns 
on  its  assailants  with  open  mouth. 

Species  3.     Physcter  Microjis.  Small-eyed  Cachalot,  or 
Black-headed  Spermaceti  Whale. 

Balena  Major  in  infcriore  maxilla  dentata,  dentibug 
arcuatis,falciformibus  fiinnam  sive  a/iinam  in  dorso  habens. 
Sibbald,  Phalain.  Rail,  Syn.  Pise.  The  Parmacetly 
Whale,  or  Potival  Fish,  Dole  Harwich.  Physcter  dorso 
pinna  longa,  maxilla  su/ieriore,  longiore.  Ailedi  Synop. 
Ca«/ia/or,Ca/crfon,  or /'o//f«/i,Ci-antz's Greenland.  Great- 
headed  Cachalot,  Penn.  Brit.  Zool.  vol.  iii.  Cachalot 
Micro/is,  Bonnat.  Encycl.  Method.  Physetere  Mcro/is, 
La  Cepede,  p.  227. 

There  is  considerable  confusion  in  the  accounts  which 
various  writers  have  given  of  this  species.  We  have, 
therefore,  given  numerous  synonimes,  and  shall  take  our 
description  of  the  animal  from  La  Cepecle. 

"  The  Physcter  Microfis,  (says  this  author,)  is  one  of 
the  largest,  most  cruel,  and  most  dangerous  inhabitants 
of  the  deep.  Adding  to  formidable  weapons  the  two 
great  sources  of  strength,  bulk  and  velocity,  greedy  of 
carnage,  a  daring  enemy  and  an  intrepid  fighter;  what 
part  of  the  ocean  does  he  not  slain  with  blood  ;" 
4  C 
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Its  head  is  so  enormous,  as  to  equal  the  whole  length 
of  the  animal,  independent  of  the  tail  fin  ;  and  it  is  as 
large  in  circumference  as  any  part  of  the  body.  The 
upper  jaw,  though  not  extending  quite  so  far  as  the 
snout,  properly  so  called,  is  a  little  longer  than  the  lower 
jaw.  The  teeth  which  appear  in  this  latter,  are  conical, 
curved,  hollow  towards  the  roots,  and  set  into  the  jaw 
about  two-tliirds  of  their  length.  The  part  beyond  the 
gum  is  white  like  ivory,  and  its  tip  acute,  and  curved 
first  towards  the  throat,  and  then  a  little  outwards.  Ac- 
cording to  the  most  respectable  naturalists,  the  teeth  are 
42  in  number.  The  upper  jaw  has  cavities  for  receiving 
the  teeth  of  the  lower  ;  and  between  them  there  appear 
to  be  short  blunt  teeth,  almost  entirely  hidden  by  the 
gum.     The  eye  is  extremely  small. 

The  swimming  paws  are  about  four  feet  long.  The 
dorsal  fin  is  straight,  high,  and  pointed.  The  whole 
length  of  the  animal  usually  exceeds  50  feet,  and  the  skin 
is  of  a  black  colour. 

It  is  found  in  the  Arctic  Ocean,  and  has  occasionally 
appeared  in  the  North  Sea.  One  is  described  by  Sir 
Robert  Sibbald,  as  having  been  cast  ashore  on  the  coast 
of  Scotland  ;  and  so  lately  as  1769,  one  of  this  species 
was  stranded  at  Cramond,  a  little  above  Leith,  in  the 
Frith  of  Forth,  and  attracted  many  thousands  of  spec- 
tators from  Edinburgh  and  the  surrounding  country.  La 
Cepede  gives  an  account  of  17  that  appeared  in  1723,  in 
the  mouth  of  the  Elbe,  and  were  mistaken  by  the  fisher- 
men of  Cuxhaven  for  so  many  Dutch  fishing-boats. 

This  animal  attacks  not  only  porpesses  and  other  small- 
er cetacea,  but  even  the  largest  species  of  balcenopterae, 
especially  the  pike -headed  and  piked  whale,  on  which 
it  fastens  with  its  crooked  teeth,  and  tears  pieces  from 
their  bodies.  It  is  said  also  to  pursue  the  young  Green- 
land whale,  which  it  compels  to  fly  for  refuge  through 
the  boundless  ocean. 

Its  flesh  is  esteemed  a  great  delicacy  by  the  Green- 
landers,  and  it  yields  a  great  quantity  of  spermaceti, 
though  but  little  oil. 

La  Cepede  supposes  this  animal  to  have  been  the  sea- 
monster  from  which  Perseus  delivered  the  fair  Andro- 
meda ;  and  he  labours  to  prove,  that  the  Orca  described 
by  Pliny,  as  having  been  attacked  in  the  port  of  Ostia,  by 
the  emperor  Claudian  at  the  head  of  his  troops,  was  not 
a  Grampus-,  but  a  Physctcr  micrups. 

Order  IV.     AMBIDENTATE  CETACEA,  or  those 
ivit/i  teeth  in  both  jaius. 

Genus  VI.     Delfhinus.     Bol/Mna. 

The  animals  of  this  genus  are  smaller  than  most  of 
those  of  the  preceding  tribes  ;  the  largest  species  scarcely 
exceeding  25  feet.  Their  jaws  are  lengtliened  consider- 
ably, but  are  of  equal  length,  and  are  each  furnished  with 
»  row  of  conical  teeth,  more  or  less  numerous  in  the  par- 
ticular species.  The  blow-holes,  after  traversing  the 
upper  jaw,  unite  without  in  a  single  orifice,  which  is  in 
the  form  of  a  crescent,  and  is  situated  at  the  top  of  the 
head.  Their  eyes  arc  situated  near  tlic  angle  of  the 
mouth.  All  the  species  biU  one  are  furnished  with  a 
dorsal  fin,  which  is  sometimes  of  enormous  length.  They 
arc  not  confined  to  the  northern  ocean,  but  are  found  in 
most  seas^and  in  the  mouths  of  large  rivers. 

The  number  of  species  is  variously  marked  by  dif- 
ferent authors  ;  some,  with  Liiiiic,  reckoning  only  four, 


while  others  extend  them  to  the  number  of  eight  or  nine. 
We  shall  describe  but  four. 

Species  1.     Delphinus  Phoc£na  ;  the  Porpesse,  or  Por- 
poise. 

Tursio,  Rondelet,  Hist,  des  Poissons.  Le  Marsouin. 
Belon,  Des  Poissons.  Delphinus  carpore  fere  eoniformi, 
dorso  lata,  rostro  subacuto.  Artedi  Synop.  Porpesse, 
Willughby,  Ichthyol.  Raii,  Synop.  Pise.  Pennant,  Brit. 
Zool.  vol.  iii.  Shaw,  CJen.  Zool.  vol.  ii.  part  2.  Dau- 
phin Marsouin,  La  Cepede,  Hist.  Nat.  des  Cetaces,  p. 
287. 

This  is  the  best  known  of  all  the  dolphin  tribe.  It  is 
generally  six  or  seven  feet  in  length;  thick  in  the  fore- 
part of  the  body,  and  gradually  tapering  towards  the  tail. 
Its  colour  is  a  bluish  black,  or  very  dark  brown  on  the, 
upper  parts,  and  whitish  on  the  belly.  The  snout  pro- 
jects a  little,  but  is  on  the  whole  short  and  broad.  In 
each  jaw  there  are  about  48  teeth,  that  are  small,  sharp- 
pointed,  and  a  little  moveable.  The  tongue  is  flat,  jag- 
ged at  the  edges,  and  fastened  below.  The  eyes  are  small. 
The  tail  is  semilunar,  and  the  dorsal  fin  is  placed  nearer 
the  tail  than  the  head. 

This  species  is  well  known  in  all  the  European  seasj 
and  abounds  in  those  of  North  America.  They  are  seen 
in  greatest  numbers  about  the  time  when  the  migratory 
shoals  of  fish,  as  mackerel,  herrings,  Ecc.  make  their  ap- 
pearance, when  they  are  sometimes  in  such  great  num- 
bers, as  to  darken  the  surface  of  the  water. 

Tliey  feed  on  most  small  fish,  especially  herrings, 
whitings,  salmon,  and  sand-eels.  They  pursue  their 
prey  with  great  eagerness  ;  and  in  search  of  those  which 
take  refuge  in  the  sand,  they  burrow  with  their  snouts 
like  a  hog.  Hence  the  names  of  Marsouin,  MarsTjin, 
and  Porpesse,  (Sea-swine,)  given  to  them  by  most  of 
the  European  nations.  They  are  gregarious,  and  seem 
affectionate  towards  each  otlier.  They  are  often  seen  to 
frolic  and  gambol  on  the  surface  of  the  ocean,  a  circum- 
stance which  is  considered  by  sailors  as  a  sure  prognostic 
of  stormy  weather. 

The  blubber  of  the  porpesse  is  exceedingly  thick,  and 
affords  a  large  quantity  of  excellent  oil.  The  flesh  is 
by  no  means  ill-tasted.  It  was  formerly  considered  as  a 
sumptuous  article  of  food,  and  was  occasionally  intro- 
duced at  the  tables  of  the  English  nobility.  It  was  eaten 
with  a  sauce  composed  of  crumbs  of  bread  mixed  with 
sugar  and  vinegar,  and  called  porpesse  sauce.  In 
America,  the  skin  is  used  by  the  poor  inhabitants  for 
making  waistcoats  and  breeches,  and  is  said  to  form  an 
excellent  coverhig  for  coaches.  For  these  purposes  it 
is  pared  on  the  fleshy  side  till  it  becomes  nearly  trans- 
parent, and  is  afterwards  tanned  and  dressed  with  co;i- 
siderable  care. 

The  inhabitants  of  Canada,  about  the  river  St  Law- 
rence, adopt  an  amusing  method  of  taking  porpesses. 
They  collect  together  a  considerable  number  of  slender 
branches  of  sallows,  willows,  or  similar  trees,  and  sticlc 
them  lirmly  into  the  sand-banks  across  the  mouth  of  the 
river,  which  are  commonly  lel't  dry  at  low  water,  so  a-i 
to  form  a  long-  line  of  twigs,  having  the  upper  end  con- 
nected with  the  shore,  and  an  opening  left  next  the  sea, 
by  which  the  porjiesses  may  enter.  As  the  tide  rises, 
tlic  water  covers  the  twigs,  so  as  to  keep  them  out  of 
sight,  and  the  porpesses  entering  the  river  in  tpiesi  of 
their  prey,  get  within  the  line,  where  they  continue  the 
chacc  till  ihcy  find,  by  the  ebbing  of  the  tide,  that  it  is 
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time  to  retreat  into  deeper  water.  Tliey  now  make 
towards  the  sea,  l>ut  the  t\vip;s  coniiiii;  llirii  iulo  sight, 
iiTid  hcin;;  ;ill  aj;ilaU<l  liy  tiic  currtnl  of  the  tide,  form 
such  an  alarminj^  spfclach',  thai  ihcy  riliru  in  j^rcal 
frii'ht  from  lliis  Ircmendous  rampart.  Tlic  tide  con- 
tinning;  to  cbh,  ihc  porpcssts  I'cturn  from  lime  to  lime, 
but  not  l)cin}j  able  lo  conciiK-r  their  (h-ead  of  tliosc  terrific 
twijjs,  tiiey  floundti'  aljoiit  till  tlicy  are  entirely  deserted 
by  the  lide,  vlien  the  inhabitants,  wali  hitij;  tl\e  favoura- 
ble opportunity,  commence  the  attack,  and  soon  over- 
power the  defenceless  animals.  In  this  manner,  more 
than  100  porpcsses,  each  yielding;  about  a  hoj;slicad  of 
oil,  are  sometimes  taken  at  a  single  tide.  See  liingley's 
.Animal  liiografiliij,  vol.  ii.  p.  150. 

Species  2,     Utlplnmin  Dcljilim  ,-  tlie  Dolphin. 

J.c  Daufihht  OH  Oyc  dc  Mer,  Relon,  Ilisl.  Dcs  I'oissoiis. 
Jiel/thiiiun  ^)iti(/uoruin,\\\\\\\^\\\)y ,  Ichlhyol.  liaii.  Synoj). 
Pise.  Dil/iliinus  c^r/iorc  lotigo  suburiti,  ro.ilro  loii^o 
aciito,  Artedi,  Syn.  Ucl/i/iin,  Anderson's  Island.  Dol- 
/i/iin,  Boriase's  Coriuvall.  Pennant,  Brit.  Zool.  vol.  iii. 
Sliaw,  Gen.  Zool.  vol.  ii.  part  2.  Dan/i/un  Vulgairc,  La 
C'£|  ede,  Nat.  Hist,  des  Celaces,  p.  2.50. 

Tnc  figuic  of  the  doli)hin  has  been  greatly  misre- 
presented by  painters  and  sculptors.  Tlie  recurved  tail, 
the  monstrous  head  with  ))endanl  lips,  and  eyes  protected 
by  enormous  brows,  which  we  see  in  the  usual  painted 
and  engraved  figures  of  a  dolphin,  arc  mere  creatures  of 
imagination. 

The  length  of  this  species  is  often  nine  or  ten  feet, 
and  its  body  is  about  two  feet  in  diameter  at  the  thick- 
est part,  thus  being  very  slender  in  proportion  to  its 
length.  It  is  of  a  black  colour  above,  and  white  below. 
The  nose  is  long,  narrow,  and  pointed,  something  like 
tlic  beak  of  a  bird,  whence  Bclon's  name  of  Oyc  dc  Mcr, 
or  sea-goose  ;  but  there  is  a  transverse  fold  ol  the  skhi 
across  the  upper  part  of  the  snout.  The  number  of  teeth 
varies  ;  but  according  to  Mr  Peiniant,  there  arc  usually 
21  in  the  upper,  and  19  in  the  lov.-crjaw;  we  presume 
he  means  on  each  side.  The  mouth  is  very  wide,  reach- 
ing almost  to  the  insertion  of  the  head.  The  dorsal  fin 
is  high,  and  placed  rather  nearer  the  tail  than  the  head; 
the  swimming  paAvs  are  situated  low,  and  the  tail  is  semi- 
lunar. 

The  dolphin  inhabits  the  Atlantic  and  Pacific  Oceans, 
and  is  often  seen  accompanying  ships  on  their  passage 
to  the  East  or  \\'est  Indies.  It  occasionally  appears  in 
the  British  seas. 

Like  most  of  their  congeners,  they  live  on  small  fish, 
though  they  will  cat  any  ofl'al  and  garbage  liiatis  thrown 
into  the  sea.  They  are  said  to  attack  whales  ;  though 
we  suspect  those  who  suppose  they  have  seen  such  a 
circumstance,  have  mistaken  another  species  for  the 
dolphin.  They  are  gregarious,  and  like  porpesscs  often 
sport  about  on  the  surface,  and  leap  out  of  the  water, 
so  as  to  be  entirely  visible.  In  these  leaps,  their  back 
is  a  little  curved,  but  not  nearly  so  much  arched  as  is 
commonly  represented.  Tiiey  arc  said  to  change  their 
colour  before  they  die,  and  again  after  they  are  dead  : 
but  this  is  probably  a  mistake,  arising  from  a  different 
reflection  of  the  rays  of  light,  wlien  the  body  is  in  motion, 
or  at  rest. 

At  present  the  dolphin  is  scarcely  sought  after  as 
an  object  of  traffic.  Some  centuries  ago,  however,  its 
flesh  was  reckoned  a.  great  delicacy ;  and  we  are  told 
by  Ur  Caius,  that  oitc  taken  in  his  time  was  deemed 


worthy  of  being  presented  to  tiio  Duke  of  Norfolk, 
who  distiibuted  part  of  it  among  his  pai-licular  friends. 
It  was  roasted,  ami  served  up  with  jxM-pes.sc  sauce,  it 
is  now  seldom  eaten,  except  v.hen  young  and  tendi;r 
The  best  parts  are  next  the  head,  the  rest  being  dry  and 
insipid. 

Pei'haps  no  animal  lias  been  more  celebrated  among 
the  ancient  jioets  and  itaturalisls  than  the  dolphin.  It 
has  been  held  forth  as  the  emblem  of 'afl'ertion  and  plii- 
lanthroj)y  ;  was  lionoured  with  the  title  of  sacred,  and 
consecrated  to  the  gods,  on  account  of  its  fondness  for 
the  human  race.  Among  other  instances,  the  preserva- 
tion of  Arion  the  musician,  so  prettily  desciibcd  by  Ovid 
in  his  J-'aeti;  and  the  story  of  IIi|)i)o,  of  whom  a  dolphin 
was  enamoured,  so  beautifully  related  by  the  younger  Pli- 
ny in  his  Rltintlca,  book  ix.  epist.  33,  may  ije  recalled  to 
the  notice  of  our  readers,  thotigh  our  limits  do  not  permit 
us  to  (hv(dl  on  these  anmsing  fables  Those  who  incline 
to  give  them  a  fuller  examination,  may  be  referred  to 
Pliny's  Natural  History,  and  the  writings  of  .\then2EUS 
and  yKlian. 

Species  3.     Dcl/iliinua  Orca,  the  Grampus. 

L'oiidrc  ou  grand  niamouin,  Belon,  Hist,  des  Poissons. 
fia/cEiia  minor  ulra'juc  maxilla  dcntata,  Sibbald,  Phalain. 
Dcljiliinus  rosiro  surxtim  rc/iando,  denlibun  lalia  acrratis, 
Artedi,  Syn.  Gramjiua,  Pennant,  Brit.  Zool.  vol.  iii. ; 
Shaw,  Gen.  Zool.  vol.  ii.  part.  2.  Daufthin  Orqttc,  La 
Cepede,  Hist.  Xat.  des  Celaces,  p.  298. 

This  is  one  of  the  largest  species  of  dolphin,  usually 
measuring  from  fifteen  to  twenty-five  feet.  It  is  also 
remarkably  thick  in  proportion  to  its  length,  being 
from  ten  to  twelve  feet  diameter  in  the  thickest  part 
of  the  body.  From  this  clumsiness  of  figure,  it  has 
been  called  by  Pliny  an  immense  heap  of  flesh  armed 
with  dreadful  teeth  :  cujus  imago  nulla  refircacntatione 
ex(irimi  /lossit  alia,  ijuam  carnia  immensi  dendbus  trucu- 
Icntis. 

In  this  species,  the  lower  jaw  is  usually  broader  than 
the  upper  ;  and  the  snout  is  described  by  most  writers 
as  having  a  turn  upwards,  though  this  circumstance 
is  not  noticed  in  the  description  of  La  Cejiedc.  Each 
of  the  jaws  has  thirty  teeth  ;  of  which  the  foremost  arc 
blunt,  round,  and  slender ;  those  behind,  sharp  and 
thick.  The  description  of  the  teeth  given  by  Artedi 
and  Lini.6,  viz.  that  they  are  broad  and  jagged,  or  ser- 
rated, seems  to  be  erroneous,  and  descriptive  rather  of 
the  sliark  than  the  grampus.  According  to  La  Cepede, 
the  number  of  teeth  varies  according  to  the  age  of  the 
animal. 

The  dorsal  fin  is  of  considerable  length,  often  mea- 
suring, according  to  Dr  Shaw,  six  feet,  though  La  Ce- 
pede describes  it  as  not  so  long.  The  swunming  paws 
are  broad,  and  nearly  of  an  oval  form. 

The  prevailing  colour  of  the  grampus,  like  that  of 
most  other  dolphins,  is  black  on  the  back,  and  of  a 
snowy  whiteness  on  the  belly,  while  the  sides  are  mar- 
bled with  white  and  black  ;  and  there  is  usually  a  large 
white  spot  on  each  shoulder,  or  a  little  behind  each 
eye. 

This  species  inhabits  both  the  northern  and  south- 
ern oceans,  is  not  vuifrequently  seen  in  the  Mediter- 
ranean Sea,  and  has  often  been  observed  in  the  British 
Channel. 

Ti-,is  is  the  most  ferocious  of  the  cetaceous  animals. 
It  spares  neitlier  friend  nor  foe,  making  prey  alike  of 
4  C  ; 
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small  fish,  seals,  porpesses,  and  dolphins.  It  is  said  also 
to  attack  the  Greenland  whale,  though,  according  to 
the  latest  and  best  accounts,  it  is  not  the  grampus,  but 
the  next  species,  which  attack  that  monster  of  the  deep 
in  packs,  as  bull  dogs  bait  a  bull.  The  grampus  is  ex- 
ceedingly active,  and  scarcely  remains  a  moment  above 
water  ;  but  sometimes,  in  its  eager  pursuit  of  prey,  it  is 
thrown  ofl"  its  guard,  and  allured  into  the  shallows.  Un- 
der these  circumstances,  the  voracious  animal  fretjuently 
continues  to  flounder  about,  eitiier  till  he  is  knocked  on 
the  head  by  those  who  have  observed  him,  or  is  extri- 
cated from  his  perilous  situation  by  the  tide's  coming  to 
his  relief. 

Waller,  in  one  of  his  poems,  has  recorded  a  beautiful 
example  of  parental  affection  in  the  grampus.  A  female 
of  this  species  and  a  cub,  having  got  into  an  arm  of  the 
sea,  were  deserted  by  the  tide,  and  being  observed  in 
tills  situation  from  the  shore,  a  number  of  men  came 
down  to  attack  them.  Both  animals  were  soon  wounded 
in  several  places,  so  that  the  water  was  dyed  with  their 
blood.  Tliey  made  every  eflbrt  to  escape  ;  and  the  old 
one,  by  superior  strength,  forced  herself  over  the  shal- 
low into  the  deep  water,  but,  instantly  recollecting  that 
she  had  left  her  young  one  hi  the  hands  of  assassins, 
she  rushed  back,  and  seemed  resolved,  if  she  could  not 
prevent  the  murder  of  her  cub,  that  siie  would  at  least 
share  its  fate.  Happily  for  the  catastrophe  of  the  tale, 
she  succeeded  in  her  endeavours,  and  the  tide  flowing 
in  at  the  moment,  carried  them  both  off  in  triumph. 

It  does  not  appear  that  the  grampus  is  in  any  request, 
even  for  its  oil.  Like  the  wolf  among  quadrupeds,  he 
seems  to  be  the  enemy  of  his  own  species,  and  his  car- 
case is  of  no  value  after  he  is  dead. 

There  are  several  varieties  of  this  species.  One  of 
these  is  described  and  figured  by  Mr  John  Hunter,  in 
the  77th  volume  of  the  Philosophkal  Transactions  ;  and 
another  by  Mr  Patrick  Neill,  in  his  Tour  through  some 
of  the  Islands  of  Orkney  and  Shetland.  This  latter  va- 
riety is  called  among  tiiose  islanders  the  ca'ing  whale, 
and  has  several  marks  that  distinguish  it  from  the  ordi- 
nary grampus.  The  nose  has  no  spreading  or  turning 
upwards  ;  the  upper  jaw  is  broader  than  the  lower  ;  it 
has  commonly  only  twenty-four  teeth  in  each  jaw  ;  its 
swimming  paws  are  long  and  narrow ;  the  dorsal  fin 
scarcely  exceeds  two  feet  hi  length ;  there  is  no  white 
spot  behuid  the  shoulder,  or  near  the  eye,  and  it  is  often 
entirely  black.  It  is  also  capable  of  remaining  ten  or 
fifteen  minutes  at  the  surface  of  the  water,  and  is  de- 
scribed as  being  a  harmless  inoffensive  creature.  From 
all  these  considerations,  Mr  Neill  is  disposed  to  regard 
it  as  a  distinct  species ;  but  as  his  description  is  drawn, 
not  from  personal  observation,  but  from  the  accounts  of 
others,  it  is  probable  that  tlie  cu'ing  whale  of  Orkney 
and  Shetland  is  only  a  variety  of  the  grampus. 

Species  4.     Delfihinus  Gladiator,  Gladiator  Dolphin,  or 
Sea  Sword. 

Dcljthinus  Orca,  var.  B.  Lin.  Syst.  Nat.  Daufihin  ifiic 
de  Mcr,  Bonnat.  Encycl.  Method.  Schwerdtfsch,  An- 
derson Island,  Crantz's  Greenland.  Dau/ihin  Gladiatciir, 
La  C'6  6  c,  p.  302. 

M.  La  Cep^dc  has  been  at  considerable  pains  to  dis- 
tinguish this  species  from  the  preceding,  and  has  con- 
trasted them  in  his  table  of  the  cetacea  by  the  following 
characters  :  In  the  grampus,  the  top  of  the  head  is  but 
little  convex ;  tlic  snout  proportionally  less  roiindtd  ; 


the  upper  jaw  a  little  more  projecting  than  the  lower, 
the  teeth  blunt-pointed;  and  the  dorsal  fin  placed  to- 
wards the  middle  of  the  body,  and  reaching  in  height  to 
about  the  tenth  part  of  the  animal's  whole  lengt!> :  while, 
in  the  gladiator,  the  forehead  is  very  convex  ;  the  snout 
is  very  much  rounded  ;  the  two  jaws  ecjuaily  advanced ; 
the  teeth  sharp-pointed ;  and  the  dorsal  fin  seated  very 
near  the  neck,  and  extending  in  height  more  than  one' 
fiftii  of  the  wnole  length  of  tne  animal. 

The  gladiator  dolphin  measures  from  23  to  25  feet, 
and  its  dorsal  fin  from  4  to  5  feet.  The  latter  is  about 
18  inches  broad  at  the  base,  and  gradually  tapers  upwards 
to  a  point,  so  as  to  become  a  very  formidable  weapon. 
The  body  is  of  a  brown-black  colour  on  the  upper  part, 
and  a  beautiful  while  on  the  belly,  with  a  remarkable 
streak  of  black,  very  long,  striped,  and  pointed,  extend- 
ing from  each  side  of  the  tail  to  near  the  articulation  of 
the  swimming  paws. 

This  species  is  fovmd  in  the  American  seas,  especial- 
ly in  Davis's  Straits  ;  as  also  about  Spitzbergen,  in  the 
Arctic  Ocean.  It  has  occasionally  been  seen  in  the 
North  Sea  ;  and  not  many  years  ago,  several  of  them 
came  up  the  Thames.  In  the  year  1793,  an  individual 
of  this  species  that  appeared  in  the  Thames,  was  pierced 
with  three  harpoons,  and  yet  drew  a  boat,  with  four 
persons  in  it,  twice  from  Blackwall  to  Greenwich,  and 
once  as  far  as  Deptford,  and  at  last  expired  at  Green- 
wich. 

The  gladiator  dolphin  is  possessed  of  amazing  strength 
and  courage.  We  are  told  of  one  that  seized  on  the 
carcase  of  a  whale,  which  several  boats  were  towing 
away,  and  in  spite  of  the  united  efforts  of  the  rowers, 
bore  it  to  the  bottom.  These  animals  go  together  in 
large  troops,  and  seldom  appear  in  a  smaller  number 
than  five  or  six.  They  usually  live  on  the  smaller  fishes, 
but  will  attack  even  the  largest  whales.  It  is  this 
species,  and  iwt  the  ordinary  grampus,  between  whom 
and  the  young  Greenland  whale  such  noted  combats  take 
place.  A  number  of  the  gladiators  unite  in  the  attack^ 
and,  like  a  pack  of  hounds,  fasten  on  the  whale  in  every 
part.  One  seizes  on  the  tail,  in  order  to  prevent  its  for- 
midable blows  to  the  rest,  while  others  crowd  about  the 
head,  and  watch  the  moment  when  the  whale  lolls  out 
its  tongue,  on  which  the  gladiators  seize  as  a  most  deli- 
cious morsel. 

The  blubber  of  this  species  is  very  thick,  and  yields  a 
considerable  quantity  of  excellent  oil. 

Genus  VII.     Hypehoodon. 

This  genus  has  been  formed  by  La  C^p^de,  for  the 
purpose  of  separating  that  singular  animal  the  Butsko/f, 
or  Beaked-whale,  concerning  which  so  much  confusion 
has  appeared  among  preceding  naturalists.  The  distin- 
guisliing  characters  of  this  genus  are,  numerous  small 
teeth  seated  on  the  palate,  and  a  dorsal  fin.  There  is 
only  one  known  species,  viz. 

Hyfieroodon  Butsko/f,  or  Beaked-whale. 

Drl/ihinus  Orca  (Butskopf),  Lin.  Syst.  Nat.  BtiCs- 
ko/f  Marten's  Spitzbergen,  Anderson  Island,  Crantz's 
Greenland.  Bottlehead,  or  Flounder's  head.  Dale,  Har- 
wich. JVebbe  Hvat,  Pontopp.  Norw.  Beaked-whale, 
Pennant,  Brit.  Zool.  vol.  iii.  Daufihin  Butsko/f,  Bon- 
nat. Encycl.  Method.  Hylieroodon  Butskopf,  La  Cer 
p^dc,  p.  319. 
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The  general  form  oi  tin:  Ijody  is  that  of  a  cone,  the 
base  of  wiiich  is  scutcil  near  the  articulation  of  the  swim- 
mini'  paws.  Tiic  head  is  nearly  as  deep  as  it  is  lonjj, 
the  forehead  is  very  convex,  and  the  snout  flattened  and 
len^tneiied  out  like  a  beak.  In  the  lower  jaw  there  arc 
only  two  teeth,  at  the  anterior  extremity,  of  a  conical 
form,  and  pointed  at  the  tip ;  hut  round  the  margin  of 
the  upper  jaw,  and  over  the  whole  surface  of  the  palate 
are  numerous  minute,  une(|ual,  hard,  and  sharp  teeth. 
The  two  jaws  are  nearly  of  eijual  length;  the  tongue  is 
serrated  on  the  margin,  adheres  to  llic  lower  jaw,  and 
in  substance  resembles  that  of  a  calf.  Tiie  common 
orifice  of  the  blow-holes  has  the  form  of  a  crescent,  with 
its  horns  ilirccted  backwards.  The  eye  is  sealed  about 
the  middle  of  the  height  of  the  liead,  a  little  above  the 
coriter  of  the  mouth.  The  swimming  paws  are  placed 
very  low,  at  about  the  same  distance  from  the  eyes 
as  these  latter  are  from  the  snout.  The  dorsal  fin  is 
nearer  to  the  head  than  the  tail,  is  curved  backwards, 
and  is  of  considerable  height.  Tiie  two  lobes  of  the 
tail  fin  arc  hollowed  at  the  posterior  margin,  and  extend 


about  one-fourth  of  the  length  of  the  animal,  from  tip 
to  tip. 

The  butskopf  is  generally  about  24  feet  long,  by  a 
circumference  of  about  15  at  its  thickest  ])art.  The  pre- 
vailing colour  is  brown,  or  blackish,  with  whitish  sliades 
on  the  belly.  The  skin  is  thin  ;  the  blubber  yellowish  ; 
and  the  flesh  of  a  deep  re<l  colour.  This  animal  has 
been  found  in  most  parts  of  the  Northern  Atlantic,  and 
the  icy  sea. 

Explanation  of  Plate  CXXXIV. 

Fig.  1 .  The  Black  or  Greenland  Whale. 

Fig.  2.  The  Piked  Whale. 

Fig.  3.  The  Small-headed  Narwhal. 

Fig.  4.  The   Hlunt-headed    Cachalot,   or  Spermaceti 

Whale. 
Fig.  5.  The  Butskopf  or  Beaked  Whale.     (/) 

CETUS,  the  Whale.     See  Astkonomv,  vol.  ii.  p. 
729,  and  p.  77 1,  for  an  account  of  the  variable  star  >j  Cell. 
CEVENNES.     Sec  France. 
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Ceylon,  an  island  in  the  Indian  Ocean,  at  the  entrance 
of  the  bay  of  Bengal,  situated  between  79°  50',  and  82° 
10'  East  Long,  and  5°  5i/,  and  9°  51'  North  Lat.  It  is 
separated  from  the  Coromandel  coast,  by  the  Gulf  of 
Manaar,  a  narrow  strait,  full  of  shoals,  which  receives 
the  name  of  Adam's  Bridge,  because  the  natives  gene- 
rally believe  tliat  at  this  place  the  great  ancestor  of  the 
human  race,  after  his  fall,  passed  from  this  island,  which 
tJiey  imagine  to  have  been  the  seal  of  the  terrestrial 
paradise,  to  the  shores  of  tlic  continent.  Many  suppose 
that  Ceylon,  at  a  distant  period,  formed  part  of  India,  and 
was  afterwards  separated  from  it  by  some  great  convul- 
sion of  nature.  This  island  is  computed  to  be  about  900 
miles  in  circumference ;  its  greatest  length  is  280,  and 
its  greatest  breadth  150  miles. 

Mention  is  made  of  this  island  by  some  of  the  writers 
of  antiquity,  but  the  accounts  which  Ihey  give  of  it  arc 
very  incorrect  and  contradictory.  In  modern  times,  the 
Portuguese  were  the  first  Europeans  who  visited  Ceylon. 
It  was  discovered  in  1505  by  Almcyda,  wlio  was  acciden- 
tally driven  from  his  cruize  oft"  the  Maldive  islands,  by 
the  violence  of  the  currents,  into  one  of  the  harbours  of 
this  country.  The  situation  of  the  island,  and  the  pro- 
ductions in  which  it  abovmdcd,  excited  him  to  cultivate 
a  closer  connection  with  the  natives,  while  the  tlilVicuIty 
they  found  in  repelling  the  attacks  of  the  Arabs,  rendered 
them  willing  to  form  an  alliarice  with  tl.is  powerful  and 
enterprising  nation.  Accordingly,  when  Almeyda  was 
introduced  to  the  king,  he  easily  succeeded  in  persuad- 
ing him  to  pay  the  Portuguese  an  annual  tribute  of 
250,000  lbs.  of  cinnamon,  on  condition  that  they  would 
protect  his  coast  from  every  hostile  invasion.  In  order, 
however,  to  obtain  a  monopoly  of  tnis  valuable  article, 
tliesc  ambitious  adventurers  soon  attempted  to  form  a 
settlement  on  the  island.  This  naturally  excited  the 
jealousy  and  indignation  of  the  native  princes  ;  but,  after 
a  long  a\id  bloody  struggle,  the  Portuguese  succeeded 
in  reducing  the  whole  of  the  coast  under  their  dominion, 
and  drove  the  Ccylonese  to  the  mountains  in  the  interior 
parts  of  the  country.  From  thence  the  natives  made 
frequent  incursions  on  the  coast,  and  destroyed  the  plan- 


tations of  their  invaders,  while  they,  in  relurn,  exercised 
towards  the  inhabitants  every  species  of  oppression  and 
barbarity.  This  desultory  warfare  was  carried  on  for 
upwards  of  a  century,  and  though  productive  of  little 
advantage,  was  attended  with  much  bloodshed  to  both 
parties.  In  this  state  of  distress,  the  Ceylonese  were 
eager  to  accept  the  offer  of  assistance  from  the  Dutch. 
In  1632,  the  Slates,  agreeably  to  a  previous  treaty,  sent 
a  powerful  armament  to  act  in  concert  with  the  native 
princes  against  their  oppressors.  The  struggle  which 
ensued  was  violent  and  bloody;  every  pass,  every  for- 
tress, was  warmly  disputed  with  them  ;  and  after  the 
Portuguese  were  driven  from  all  their  stations,  except 
Columbo,  the  seat  of  the  government,  they  seemed 
determined  to  perish  rather  than  yield  it  up.  The  Dutch 
invested  the  town,  but  the  besieged  baiUcd  all  their 
attempts,  and  rejected  every  proposal  of  surrender  wilJj 
disdain.  At  length,  however,  famine  and  disease  began 
to  subdue  those  brave  spirits  who  had  despised  death 
in  every  other  form.  After  a  siege  of  seven  months, 
Columbo  surrendered  to  the  Dutch  in  1656  ;  and,  by  the 
fall  of  this  place,  a  period  was  put  to  the  dominion  of  the 
Portuguese  in  Ceylon,  after  it  had  subsisted  for  about  a 
century  and  a  half. 

The  joy  of  the  natives  at  their  deliverance  from  the 
yoke  of  the  Portuguese,  and  the  gratitude  wliich  they 
fell  to  the  Dutch,  seemed  at  first  to  have  no  bounds.  The 
King  of  Candy  cheerfully  paid  the  cxpences  of  their 
aiTnaments  in  cinnamon,  and  even  conferred  on  his  new 
allies  the  principal  possessions,  from  which,  by  their 
assistance,  he  had  lately  expelled  the  Portuguese.  On 
the  other  hand,  they  expressed  the  warmest  gratitude  to 
the  monarch  for  tliese  concessions  ;  they  began  to  fortify 
their  new  acquisitions  under  the  profession  of  regard  to 
his  security  ;  and  so  well  were  tlic  natives  convinced  of 
their  good  intentions,  that  they  afforded  them  every 
assistance  in  their  power  to  complete  their  operations. 
The  parts  of  the  country  assigned  them  were  among  the 
best  adapted  for  cultivation  on  the  island,  and  they  also 
began  to  turn  ti.ese  to  ihe  best  advantage.  At  tlie  same 
time,  tliey  kept  up  a  most  liiendly  intercourse  with  tlie 
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natives,  so  tliat  the  Ceyloncse  viewed  tlieir  operations 
without  jcal(»iisy,  and  were  eager,  by  their  good  offices, 
to  shew  the  gratitude  which  t'ney  felt  to  the  guardians  of 
their  coasts.  By  means  of  these  prudent  measures,  the 
ccSlony  was  quietly  brought  into  a  flourishing  state,  and 
was  even  able  to  depend  on  its  own  internal  resources. 
But,  unhappily,  the  Dutch  did  not  long  pursue  this  wise 
and  moderate  system  of  policy.  By  degrees,  they  began 
to  extend  their  posts  into  the  interior  of  the  country,  and 
to  seize  on  every  spot  which  appeared  advantageous  for 
cultivation  ;  they  also  increased  tlieir  demands  on  the 
king  for  the  protection  they  afforded  him  ;  and  he  quickly 
found  that  all  the  cinriamon  which  grew  in  his  dominions 
would  not  be  sufficient  to  gratify  their  insatiable  desires. 
At  length,  enraged  by  their  accumulated  acts  of  injus- 
tice and  extortion,  he  suddenly  attacked  their  settlements, 
and  committed  the  greatest  devastations  upon  thein. 
This  breach  between  the  natives  and  the  Dutch  was 
followed  by  a  long  course  of  hostilities,  during  which 
much  blood  was  shed,  and  no  permanent  advantage 
gained  by  either  parly.  The  Dutch,  however,  were  the 
greatest  losers  in  the  contest ;  for  though  they  frequently 
routed  the  natives,  overrun  their  country,  and  laid  waste 
their  villages,  yet  the  hardships  which  they  encountered 
in  forcing  their  way  through  a  country  covered  with 
wood  and  full  of  defiles,  destroyed  so  many  of  their 
troops,  that  all  their  successes  were  too  dearly  purchas- 
ed, and,  in  the  end,  they  were  always  obliged  to  abandon 
the  conquests  they  had  made.  On  the  other  hand,  the 
incursions  of  the  natives  upon  their  cultivated  grounds, 
though  in  general  temporary,  and  easily  repulsed,  fre- 
quently destroyed  the  labours  of  many  years. 

These  considerations  induced  several  of  the  Dutch 
governors  to  attempt  the  restoration  of  tranquillity, 
rather  by  conciliatory  measures,  than  by  their  inefVectual 
struggles.  For  this  purpose  they  sent  ambassadors  to 
the  court  of  Candy  with  a  variety  of  valuable  presents, 
and  with  instructions  to  gratify  the  king  by  ail  those 
tokens  of  respect  which  have  so  powerful  an  effect  on 
inicultivatcd  minds.  The  letters  to  him  were  wrapped 
tip  in  silks,  embroidered  with  gold  and  silver,  and  the 
ambassador  carried  them  all  the  way  on  his  head,  the 
highest  token  of  respect  known  in  that  country  :  in  these 
letters  they  also  dignified  the  king  with  many  of  those 
■high  titles,  which  are  usually  conferred  on  eastern 
monarchs.  These  conciliatory  measures  never  failed  to 
produce  a  considerable  effect.  But  few  of  the  Dutch 
governors  were  either  sufficiently  enlightened  or  dis- 
interested to  persevere  in  them.  The  renewed  oppres- 
sions of  the  Dutch  was  the  constant  signal  for  the  renewal 
of  hostilities  between  them  and  the  natives  ;  and  in  con- 
sequence of  a  long  course  of  warfare,  the  Ceyloncse 
became  both  brave  and  dexterous.  The  Dutch  were 
frequently  repulsed  even  in  close  combat ;  several  of 
their  forts  were  taken  ;  and  whenever  they  attempted  to 
penetrate  into  the  interior  of  the  country,  they  com- 
monly lost  large  parlies  of  their  men  in  attempting  to 
force  the  woods  and  defiles,  or  by  tlic  ambushes  which 
their  active  and  vigilant  enemy  set  to  surround  them. 
At  length,  indeed,  they  triumphed  over  all  these  obstacles. 
The  King  of  Candy  saw  those  woods  burst  through, 
which  he  looked  upon  as  an  impenetrable  barrier,  and 
he  beheld  the  Dutch  soldiers  in  those  vallies  which  he 
supposed  could  never  have  been  approached  by  a  foe. 
He  was  twice  driven  from  Candy,  the  capital  of  liis 
riominions,  and  forced  to  seek  for  refuge  in  the  moun- 
tains of  Deglejjgy,  the  highest  and  most  inaccessible  in 


the  kingdom.  Here,  however,  he  found  himself  secure 
from  the  pursuit  of  his  enemies,  and  contented  himself 
with  surprising  and  cutting  off  the  convoys  of  provisions 
and  stores  sent  up  from  the  coast,  till  they  should  of 
their  own  accord  abandon  his  dominions.  This,  after  all 
their  victories,  they  were  constantly  obliged  to  do.  The 
last  great  war  between  them  was  about  the  middle  of 
tiie  18th  century,  and  though  the  Dutch  suffered  many 
disasters  during  the  contest,  they  at  length,  by  depriv- 
ing the  Candians  of  salt  at  pleasure,  compelled  them  to 
comply  with  all  their  demands.  In  1766,  the  king 
agreed  to  a  treaty,  by  which,  among  other  articles,  all 
those  parts  of  the  coast  wiiich  had  not  formerly  belong- 
ed to  the  Dutch  were  to  be  delivered  to  them  ;  and  they 
were  also  to  enjoy  a  monopoly  of  all  the  valuable  pro- 
ductions of  the  island,  with  a  great  variety  of  other  ad- 
vantages. On  the  other  hand,  the  Dutch  agreed  to  sup- 
ply the  Candians,  free  of  expence,  with  salt  sufficient  for 
their  consumption.  But  the  articles  of  this  treaty  were 
quickly  infringed,  and  scarcely  one  of  the  stipulations 
was  actually  fulfilled.  Frequent  rencounters  continued 
to  take  place  between  the  Dutch  and  the  natives ;  but 
at  last  both  parties  became  weary  of  their  ineflectual 
struggles  ;  and  hostilities,  as  well  as  every  kind  of  inter- 
course, were  broken  off  as  if  by  mutual  consent. 

Such  was  the  situation  of  Ceylon  when  an  attempt  was 
made  by  the  British,  in  1782,  to  obtain  possession  of  the 
European  part  of  the  island.  The  attack  proved  unsuc- 
cessful at  that  time,  but  was  again  renewed  on  the  junc- 
tion of  the  Dutch  with  the  French  in  the  last  war.  In 
1795,  a  body  of  English  troops  landed  in  Ceylon,  and  in 
consequence  of  the  cowardice  and  want  of  subordination 
among  the  Dutch  forces,  they  found  it  an  easy  conquest ; 
indeed,  they  scarcely  met  with  the  semblance  of  opposi- 
tion. Since  it  fell  into  our  possession,  we  have  also  been 
engaged  in  war  with  the  Candians.  In  1798,  the  king 
died  ;  and  Pelime  Talawee,  the  chief  adigar,  or  prime 
minister,  raised  to  the  tlu'one  a  young  Malabar  of  inferior 
extraction,  and  of  no  talents,  who  was  only  a  puppet  to 
dazzle  the  eyes  of  the  people,  while  he  himself  ruled 
with  absolute  sway.  In  1799,  the  governor,  Mr  North, 
had  repeated  interviews  with  the  adigar,  who,  in  the  last 
of  them,  requested  our  assistance  in  taking  away  the 
life  of  the  king,  and  placing  himself  on  the  throne  ;  and 
promised,  on  this  condition,  to  make  the  British  masters 
of  the  country.  The  proposal  was  rejected  with  indig- 
nation ;  and,  in  1800,  the  governor  sent  an  embassy  to  the 
Court  of  (!;andy,  with  the  view  of  forming  a  treaty  of 
alliance  and  commerce  between  the  two  nations  ;  but  the 
plan  proved  abortive,  as  neither  party  would  accede  to 
the  proposals  of  the  other. 

After  this  the  Candians  appeared  to  be  making  pre- 
parations lin-  war  in  all  ipiarters,  and  as  the  government, 
notwithslaiuliug  its  promises,  delayed  to  make  repara- 
tion for  some  small  outrages  committed  on  our  subjects, 
the  British  determined  to  send  troops  into  their  terri- 
tories, in  order  to  enforce  these  claims,  and  to  exact 
security  against  the  repetition  of  any  similar  act.  Hav- 
ing communicated  this  intention  to  the  Candian  govern- 
ment, and  made  new  proposals  of  accommodation,  with- 
out any  elTect,  our  forces  entered  the  dominions  of  the 
enemy  early  in  1803,  and  meeting  with  little  opposition, 
soon  arrived  in  the  capital.  This  they  found  had  been 
evacuated  on  the  preceding  day  by  all  the  inhabitants, 
and  set  on  fire  in  several  places.  Upon  their  arrival  in 
Candy,  the  adigar  made  i)roposals  of  peace,  and  it  was 
agreed  that  the  king  should  be  delivered  over  to  the 
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care  of  the  firilibli  government,  while  Pelimc  Taliiwcc 
should  be  invcstcil  with  tiic  supreme  authority,  under 
the  title  ol'  Ootoon  Komuraycii,  the  Great  Prince.  In 
conse(|iience  of  this  a(>;reement,  the  city  of  Candy  was 
evacuated  by  part  of  the  British  forces  ;  but,  after  an 
unparalleled  scene  of  duplicity  and  treachery  on  tlie  part 
of  the  atligar,  the  natives  attacked  the  town  ;  and  our 
troops,  under  the  command  of  Major  Davy,  beinj^  over- 
powered by  numbers,  agreed  to  capitulate,  on  condition 
that  they  ;;lK)uld  all  be  allowed  to  march  with  their  arms 
to  our  settlements  on  the  coast.  They  were  accordin(,'ly 
permitted  to  take  their  departure  ;  but  tia-y  were  after- 
wards forced  back  to  the  capital ;  those  of  the  Malays 
who  refused  to  enter  into  the  Candian  service,  were 
immediately  put  to  death  ;  all  the  British  soUliers  were 
likewise  cruelly  massacred,  cxceptinji;  three  or  four, 
who  either  made  their  escape,  or  were  spared  by  the 
Candians.  The  report  of  these  events  filled  our  settle- 
ments on  the  coast  with  alarm  and  consternation  ;  and 
soon  after  the  Candians  made  various  descciiis  on  our 
territories,  and  even  meant  to  attack  the  capital,  but  they 
wore  hap])ily  driven  back  by  our  forces.  In  1804,  they 
again  made  preparations  for  a  general  attack  on  our 
settlements  ;  but  this  was  prevented  by  an  attack  made 
by  us  on  their  own  country,  which  proved  on  every  side 
successful.  In  February  1805,  they  however  ventured 
again  to  invade  our  territories,  but  they  were  completely 
routed  in  every  quarter.  See  Percival's  Accoxint  of 
Ccijlon  ;  Pennant's  Vieiu  o/  Hinclostan,  vol.  i.  ;  Cordiner's 
JJcscri/ithn  of  Ceylon,  2  vols.  ;  and  Asiatic  lie^ister, 
vol.  vi. 

From  the  preceding  account,  it  appears  that  the  island 
of  Ceylon  is  at  present  separated  into  two  grand  divisions. 
It  oriifinally  contained  a  number  of  distinct  petty  king- 
doms, but  after  the  arrival  of  the  Portuguese,  the  whole 
interior  of  the  country  was  reduced  under  the  dominion 
of  the  king  of  Candy.  The  other  part  of  the  island, 
which  is  now  subject  to  the  British,  includes  the  whole 
of  the  sea  coast,  and  completely  encircles  the  Candian 
territories.  In  some  places  it  extends  only  about  six 
miles,  in  others  thirty,  and  on  the  northern  side  of  the 
island  about  sixty  miles  into  the  interior. 

In  appi-oaehing  this  island  from  the  sea,  it  presents  a 
most  delightful  prospect  to  the  eye.  The  level  districts 
on  the  coast  appear  bounded  by  beautiful  groves  of  cocoa 
nut  trees,  while  the  intermediate  plains  arc  covered  with 
rich  fields  of  rice,  and  the  prospect  usually  terminates 
in  woods,  which  cover  the  sides  of  the  mountains,  and 
display  a  verdant  foliage  during  every  season  of  the  year. 
The  interior  of  ll\c  island  abounds  in  steep  and  lofty  hills, 
covered  with  thick  forests,  and  full  of  impenetrable  jun- 
gles. The  woods  and  mountains  completely  surround 
the  dominions  of  the  king  of  Candy,  and  seem  destined 
hy  nature  to  defend  him  against  those  foreign  enemies, 
■vhose  superior  power  and  skill  have  deprived  him  of  the 
coasts. 

The  highest  and  rudest  tract  is  the  kingdom  of  Condc 
Uda;  and  at  the  western  skirt  of  the  district  soars  Ha- 
mallel,  or  Adam's  Peak,  which  rises  above  all  the  other 
mountains  in  the  form  of  a  sugar  loaf,  and  is  seen  even 
at  the  distance  of  the  sea.  On  the  summit  of  this  iiioun- 
t.xin  is  a  flat  stone,  with  an  impression  resembling  a  hu- 
man foot,  about  twenty-four  inches  in  length,  which  is 
said  by  the  Mahometans  to  be  that  of  our  common  pro- 
genitor; but  the  Ceylonesc  consider  it  as  the  footstep  of 
Buddliu,  their  great  deity,  >vhen  he  ascended  into  hca- 


I'rom  this  mountain  and  the  adjacent  hills,  the  prin- 
cipal rivers  in  the  island  take  their  rise.  Thcbe  arc, 
the  Mahavellagauga,  the  Walluwy,  the  Cullagauga, 
and  the  Moohval.  They  are,  in  general,  rapid  but 
smooth  streams;  some  of  them  arc  navigable  to  a  consi- 
derable distance  up  the  countiy.  There  arc  a  variety 
of  other  rivers  which  rise  from  the  hills  in  diflercnl  parts 
of  the  island,  and  though  they  arc  not  navigable,  ihcy 
might  be  rendered  of  great  advantage  in  fertilizing  the 
fields. 

The  internal  communications  by  land  through  the 
island  have  scarcely  passed  the  first  stage  of  improve- 
ment. Along  the  sea  coast,  indeed,  there  are  roads  and 
stations  for  travellers;  but  these  in  many  places  arc  ex- 
ceedingly steep  and  rugged.  In  the  other  parts  of  the 
country  ibotijalhs  are  sometimes  discernible,  but  never 
any  broad  beaten  way  regularly  formed,  and  bounded  by 
walks  or  ditches.  This  want  of  roads  gives  a  striking 
peculiarity  to  the  aspect  of  the  countiy,  which  cannot 
easily  be  represented  to  the  mind  of  a  person  who  has 
never  travelled  over  a  wild  and  woody  region. 

In  general,  the  climate  of  Ceylon  is  much  more  tem- 
perate than  that  of  India.  From  Chilauw  southward,  to 
Tengalle  on  the  western  coast,  the  air  is  salubrious  and 
delightful.  The  medium  heat  of  the  thermometer,  ac- 
cording to  Mr  Cordiner,  is  about  81",  and  in  the  most 
sultry  weather  it  seldom  exceeds  86°  in  the  shade.  In 
the  other  parts  of  the  coast  where  the  soil  is  arid  and 
dry,  it  often  indeed  rises  considerably  higher.  In  gene- 
ral, the  heat  during  the  day  is  nearly  the  same  through- 
out the  whole  year;  but  the  variation  of  temperature  be- 
tween the  day  and  the  night  is  often  remarkably  great, 
the  thermometer  sometimes  ranging,  iii  the  course  of 
nine  hours,  from  69°  to  99°.  The  temperate  climate  of 
the  coast,  is  doubtless  owing,  in  a  considerable  degree, 
to  the  regular  breezes  which  prevail  for  a  certain  num- 
ber of  hours  every  day.  The  sea  breeze  usually  sets  in 
about  eleven  o'clock  in  the  forenoon,  and  continues  to 
blov.'  till  near  six  in  the  evening :  the  land  breeze  com- 
mences about  seven,  prevails  during  the  night,  and  gra- 
dually dies  away  towards  eight  in  the  morning.  In  the 
interior,  where  the  influence  of  these  breezes  is  not  felt, 
in  consecjuence  of  the  thick  and  chisc  woods,  and  the 
hills  which  crowd  upon  eacii  other,  the  heat  is  many  de- 
grees greater  than  upon  the  coast,  and  the  climate  often 
extremely  sultry  and  unhealthy.  This  inconvenience, 
however,  might  be  in  a  great  degree  obviated,  by  cut- 
ting down  the  woods,  and  clearing  the  jungles,  which  at 
present  impede  the  circulation  of  tiic  cooling  breeze. 

The  lofty  range  of  mountains  which  runs  through  the 
kingdom  of  Candy,  divides  the  island  nearly  into  two 
equal  parts,  and  so  completely  separates  them  from  each 
other,  that  the  seasons  on  eitlier  side  arc  totally  diflercnt. 
These  mountains  terminate  completely  the  efVcct  of  the 
monsoons,  which  set  in  periodically  from  the  opposite 
sides  of  the  island,  so  that  not  only  the  opposite  sea 
coasts,  but  the  whole  country  in  the  interior,  suffers  ve- 
ry little  from  these  storms.  Accordingly,  v.hilst  torrents 
of  rain  descend  on  the  south  and  west  sides,  the  nortli 
and  east  experience  an  unclouded  sky,  with  all  the  fer- 
vid heat  of  the  torrid  zone  ;  and  w  hen  the  latter  are  ob- 
scured, the  former  are  again  enlivened  with  uninter- 
rupted sunshine.  Indeed  it  has  sometimes  been  a  con- 
stant drought  on  one  side  of  these  mountains  for  several 
vears  together,  while  the  other  has  been  deluged  with 
perpetual  rains.  The  monsoons  in  Ceylon  are  connected 
with  those  on  the  Coromaiidel  and  Malabar  coasts,  and 
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correspond  very  nearly  with  them ;  but  they  set  in  much 
sooner  on  the  western  than  the  eastern  side  of  the  island. 
On  the  west  side,  the  rains  prevail  in  the  months  of  May, 
June,  and  July,  the  season  when  they  are  felt  on  the 
Malabar  coast.  This  monsoon  is  usually  far  more  vio- 
lent than  the  other,  being  accompanied  with  dreadful 
storms  of  thunder  and  lightning,  together  with  vast  tor- 
rents of  rain,  and  violent  south-west  winds.  During  its 
continuance,  the  variations  of  the  climate  are  particular- 
ly remarkable.  The  torrents  of  rain  which  f;\ll  chiefly 
during  the  night,  render  the  atmosphere  at  that  time 
extremely  chill  and  damp,  while  the  excessive  heat  of 
the  sun  by  day  is  almost  insupportable.  In  consequence 
of  the  sudden  transition  from  a  warm  clear  day  to  a  cold 
and  wet  night,  the  climate  is  more  unhealthy  at  this  sea- 
son than  during  the  prevalence  of  warm  dry  weather.  It 
is  remarkable,  however,  that  these  changes  affect  the 
negroes  and  the  natives  of  the  continent  much  more  se- 
verely than  the  Europeans. 

These  monsoons  pass  slightly  over  the  interior,  and 
do  not  produce  any  considerable  effect.  The  seasons  in 
the  mountains  are  regulated  by  different  laws,  and  do 
not  exactly  correspond  to  either  of  the  monsoons.  But 
this  part  of  the  island  is  not  entirely  free  from  the  dread- 
ful storms  which  commit  such  terrible  ravages  in  tro- 
pical climates.  There  it  rains  incessantly  during  the 
months  of  March  and  April,  while  at  that  period  it  is 
perfectly  dry  in  the  low  parts  of  the  country:  the  thun- 
der and  lightning  are  also  awful  to  a  degree  beyond  the 
conception  of  a  stranger.  See  Percival's  Account  of 
Ceylon;  Cordiner's  Description  of  Ceylon,  vol.  i.;  and 
Asiatic  Annual  Register. 

On  this  island  there  are  few  towns  of  any  considerable 
importance.  In  the  province  of  Tallanour  is  the  city  of 
Candy,  the  capital  of  the  interior,  and  the  chief  resi- 
dence of  the  prince.  It  is  situated  in  the  midst  of  lofty 
mountains,  covered  with  thick  jungle.  The  passes  to 
it  are  narrow  and  difficult,  and  arc  intersected  with  thick 
hedges  of  thorn.  Fences  of  a  similar  kind  are  also  drawn 
round  the  hills  in  its  vicinity,  like  so  many  lines  of  cir- 
cumvallation  ;  and  through  them,  the  only  passage  is  by 
gates  of  the  same  thorny  materials,  which  are  so  con- 
structed as  to  draw  up  and  to  fall  down  by  means  of  ropes 
connected  with  them.  When  the  natives  are  forced  to 
retreat  within  these  barriers,  they  cut  the  ropes,  and 
then  it  is  impossible  to  force  a  passage  unless  by  burn- 
ing the  gates,  which  is  attended  with  considerable  diffi- 
culty and  danger,  in  consequence  of  the  green  stale  of 
the  bushes,  and  the  constant  annoyance  which  the  ene- 
my from  behind  them  give  the  assailants.  These  hedge- 
rows are  the  princi])al  fortifications  of  Candy.  The  town 
itself  is  a  poor  miserable  place,  and  is  surrounded  by  a 
mud  wall  of  no  strength  whatever.  It  is  about  two  miles 
in  length,  and  consists  of  one  broad  street,  with  a  num- 
ber of  smaller  streets,  which  at  different  places  proceed 
from  it  as  so  many  branches.  These  streets  are  in  ge- 
neral dirty ;  the  houses  are  poor  and  mean ;  tiicy  aie 
built  chiefly  of  mud,  are  thatched  with  straw  and  leaves, 
and  have  miserably  small  apertures  instead  of  windows. 
They  arc  all  raised  on  terraces  about  five  feet  above  the 
level  of  the  ground,  and  there  are  some  stone  steps  which 
lead  up  to  every  door.  A  few  of  the  houses  at  the  up- 
per end  of  the  principal  street  are  tiled  and  white  washed. 
The  only  buildings  of  consequence  in  Caiidy  are  some 
of  the  temples  of  IJuddlui,  and  the  palace,  which  is  si- 
tuated at  the  head  of  the  great  street.  The  hitter  is  built 
of  a  kind  of  ccnicnl,  which  is  peiiecily  white,  and  is 


adorned  with  stone  gateways.  It  is  a  square  of  immense 
extent,  but  a  considerable  part  of  it  is  not  yet  completed. 
In  it  are  a  great  number  of  rooms,  the  walls  of  which 
present  a  multitude  of  inscriptions,  and  are  painted  with 
the  most  grotesque  figures.  Among  others,  it  contains 
two  temples  to  Buddhu,  one  Hindoo  pagoda,  the  ceme- 
tery of  the  kings  of  Candy,  and  an  immense  variety  of 
arsenals  and  storehouses.  When  the  British  army  en- 
tered this  city  in  1803,  they  found  part  of  the  palace  con- 
sumed by  the  flames,  the  inhabitants  having  set  it  on 
fire  before  they  evacuated  the  town.  However,  many 
of  the  apartments  were  still  entire,  and  contained  some 
elegant  sets  of  glass  and  china-ware,  and  a  few  golden 
cups  adorned  with  filigree.  The  walls  of  one  of  the 
rooms  were  completely  covered  with  fine  glasses,  about 
seven  feet  high  and  four  feet  broad.  Another  room, 
supposed  to  be  the  place  of  private  devotion,  contained 
a  gigantic  brass  image  of  Buddhu  in  a  sitting  posture, 
and  two  smaller  figures  of  a  similar  form.  Amongst 
some  of  the  stoves  was  found  a  profusion  of  soft  paper 
made  of  the  bark  of  trees:  the  sheets  were  rolled  up, 
and  some  of  them  measured  twenty  feet  in  length.  There 
was  also  a  vast  collection  of  bows,  arrows,  and  walking 
sticks,  exquisitely  painted,  displaying  a  richness  of  var- 
nish, colouring,  and  ornament,  which  probably  could  not 
be  equalled  in  Europe.  The  other  principal  towns  in 
the  interior  are  Digliggy  Neur,  and  Nilemby  Neur,  both 
of  which  are  only  a  few  miles  distant  from  the  capital. 
The  ruins  of  some  other  cities,  which  appear  to  have 
been  larger  and  better  built  than  any  of  these,  shew  that 
the  country  was  once  in  a  more  flourishing  condition  than 
it  is  at  present. 

Of  the  European  part  of  the  island,  Columbo  is  the 
capital.  It  is  a  large  and  beautiful  town,  is  built  on  a 
regular  plan,  and  much  in  the  European  style,  though 
few  of  the  houses  are  above  one  story  in  height.  That 
part  of  it  called  the  fort,  is  about  a  mile  and  a  quarter  in 
circumference;  it  occupies  a  situation  almost  insulated, 
and  is  defended  by  300  pieces  of  heavy  cannon.  Tliis 
division  of  the  town  is  inhabited  chiefly  by  the  British, 
the  Pettahby  the  Dutch  and  Portuguese,  and  the  suburbs 
by  the  native  Ceylonese.  Including  all  these  different 
classes,  Columbo,  according  to  Mr  Cordincr,  contains 
upwards  of  50,000  inhabitants.  There  is  probably  no 
place  in  the  world  where  so  many  different  languages  are 
spoken,  and  which  displays  such  a  variety  of  nations, 
manners,  and  religions.  Besides  the  European  inhabi- 
tants and  the  proper  natives  of  the  island,  you  find  al- 
most every  race  of  Asia  :  Moors  of  every  class;  Mala- 
bars,  Travancorians,  Malays,  Hindoos,  Gentoos,  Chi- 
nese, Persians,  Arabians,  Turks,  Maldivians,  Javeans, 
and  natives  of  all  the  Asiatic  isles  ;  Persus,  or  worship- 
pers of  fire,  who  would  sooner  allow  their  houses  to  be 
burnt  to  ashes,  and  themselves  to  perish  in  the  flames, 
than  employ  any  means  to  extinguish  them ;  together 
with  a  number  of  Africans,  Caflrcs,  Buganese,  besides 
the  half  casts,  people  of  colour,  and  other  races  which 
proceed  from  a  variety  of  the  original  ones.  Columbo 
is  a  place  of  considerable  trade:  in  1802,  the  customs 
amounted  to  19,160/.  The  harbour,  however,  is  difficult 
of  access  during  a  considerable  part  of  the  year,  and  is 
very  insecure  for  large  vessels.  The  other  principal 
towns  in  the  British  territories,  are  Trincomalee  and 
Point  do  Gaile.  The  former  is  one  of  the  most  valuable 
acquisitions  on  the  island,  on  account  of  its  excellent 
harbour,  wiiich  is  of  incalculable  import  uice  to  our  In- 
dian possessions,  as  the  whole  of  the  Coromandcl  coast 
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pi-c&ciUs  nothing  but  open  roads,  so  lliat  on  the  ap()ioa(  h 
of  the  monsoons,  all  vessels  were  oljliged  to  stand  out 
to  sea  to  picvc-nt  inevitable  destruction  ;  and  there  ar(; 
also  many  parts  of  the  coast  which  could  be  approached 
during  only  a  few  months  of  the  year,  whereas  the  har- 
bour of 'rrincomalec  now  afl'ords  them,  at  all  seasons,  a 
near  and  safe  retreat.  See  Pcrcival ;  Cordincr,  vol.  i. ; 
^sialic  Kegister,  vol.  vi. 

The  soil  of  Ceylon  is,  in  (rcneral,  of  a  sandy  nature, 
with  only  a  small  mixture  of  clay.  In  the  soutli-wcsl 
parts,  however,  particularly  about  Colunibo,  there  is  a 
considerable  (piantity  of  marshy  {ground,  which  is  cx- 
cecdini^ly  rich  and  productive.  The  ordinary  season  of 
Sowin;^  in  Ceylon,  is  the  months  of  July  and  AuR;ust, 
and  the  harvest  is  about  February  ;  bvit  if  the  land  is  well 
supplied  Willi  water,  the  natives  do  not  pay  much  atten- 
tion to  this,  but  sow  and  reap  at  all  seasons  of  the  year. 
Rice  is  the  principal  grain  which  they  cultivate  ;  and  as 
this  retjuircs  water  to  grow  in  during  the  whole  time  it 
stands  in  the  ground,  they  are  at  particular  pains  in  pro- 
curing a  sulVicicnt  supply  of  this  necessary  article,  in 
making  proper  conveyances  from  the  rivers  and  ponds 
into  their  lands,  and  in  levelling  their  corn  fields,  which 
must  be  as  smooth  as  a  bowling-green,  that  the  water 
may  completely  cover  them.  15y  an  ingenious  contri- 
vance, they  arc  even  able  to  overflow  tlieir  lands  on  the 
hills.  For  this  purpose  they  level  them  into  narrow  allies, 
from  three  to  eight  feet  wide,  and  they  surround  these 
with  lianks,  so  as  to  form  the  appearance  of  a  stair  up 
the  declivity.  The  waters  at  the  top  fall  into  the  first 
alley,  and  afterwards,  by  successively  running  over,  one 
into  another,  the  whole  are  watered.  The  instruments 
which  the  Ccyloncse  employ  in  their  husbandry,  are  rude 
in  the  extreme.  The  plough  consists  merely  of  a  crook- 
ed piece  of  wood,  of  such  a  form  that  the  one  end  serves 
for  a  handle,  while  the  other,  (which  is  shod  with  iron 
to  prevent  the  wood  from  wearing,)  tears  up  the  ground. 
After  the  first  ploughing,  the  fields  are  flooded ;  and 
when  they  have  lain  some  time  in  this  state,  the  water  is 
let  off,  and  they  are  ploughed  a  second  time  The  other 
instruments  of  the  Ceylonese  are  a  board  for  smoothing 
their  fields,  and  a  piece  of  wood  fastened  to  the  end  of  a 
long  pole,  which  serves  them  in  place  of  a  rake.  When 
the  season  for  ploughing  arrives,  each  village  makes  the 
operation  a  common  concern  ;  and  every  one  attends 
with  his  plough  and  his  oxen  till  all  the  fields  belonging 
to  the  whole  society  are  finished.  The  same  method  is 
employed  in  reaping  the  corn  ;  but  each  person  affords 
provisions  to  the  whole  during  the  time  they  are  cultivat- 
ing his  fields.  Oxen  arc  employed  both  in  ploughing 
and  in  treading  out  the  corn.  This  method  of  separating 
the  rice  from  the  straw  is  both  an  easy  and  an  expeditious 
mode  of  thrashing  grain.  It  is  evident,  however,  from 
this  sketch  of  the  agriculture  of  Ceylon,  that  the  country 
does  not  produce  a  crop  by  any  means  equal  to  what, 
by  proper  cultivation,  it  might  be  made  to  bear.  In  con- 
sequence of  these  defects,  it  does  not  raise  a  quantity  of 
rice  sufficient  for  the  consumption  of  the  inhabitants,  but 
requires  an  annual  supply  from  Bengal  and  other  places 
on  the  continent  of  India.  The  cultivation  of  this  article, 
however,  has  been  considerably  augmented  since  1300, 
and  many  tracts  on  the  western  coast,  which  were  for- 
merly wild  and  marshy,  have  been  brought  into  a  state 
of  cultivation.  See  Knox's  Historical  Relation  of  Cey- 
lon.    Percival. 


This  island  is  particularly  abundant  iii  fruits.  Almost 
all  those  plants  which  are  peculiar  to  tropical  climates 
are  found  in  Ceylon  in  great  plenty,  and  of  a  superior 
quality.  Most  of  those  fruits  which  are  natives  of  the 
islatid,  grow  spontaneously  in  the  woods  without  culture 
or  care  ;  and  the  oidy  labour  necessary  is  to  pluck  and 
bring  theni  to  market,  where  they  are  of  course  sold  at 
a  very  moderate  price.  Among  them  are  most  of  those 
which  constitute  the  greatest  delicacies  in  the  deserts  of 
our  Furopcan  tables,  such  as  pine  apples,  pomegranates, 
melons,  citrons,  limes,  oranges,  almonds,  itc.  IJesidcs 
these,  Ceylon  produces  a  great  variety  of  valuable  and 
delicious  fruits.  Among  the  vegetable  productions  of 
this  country,  cinnamon  is  the  most  important.  The 
principal  woods  or  gardens  of  this  tree  lie  in  the  neigh- 
bourhood of  Columbo.  They  approach  within  half  a 
mile  of  the  fort,  and  fill  the  whole  surrounding  prospect. 
The  grand  garden  near  the  town  is  so  extensive,  as  to 
occupy  a  tract  of  country  from  ten  to  fifteen  miles  in 
length,  and  in  this  space  nature  has  concentrated  all  the 
beauty  and  the  riches  of  the  island.  The  low  cinnamon 
trees  which  cover  the  plain,  allow  the  view  to  reach  the 
groves  of  evergreens,  which  are  interspersed  with  tall 
clumps,  and  bounded  by  extensive  ranges  of  cocoa  nuts 
and  other  trees.  The  whole  is  diversified  with  small 
lakes  and  green  marshes,  or  skirted  by  fields  of  rice  and 
pasture.  One  large  road,  which  proceeds  from  the 
west  gate  of  the  fort,  and  returns  by  the  gate  on  the 
south,  makes  a  winding  circuit  of  seven  miles  among 
the  woods.  It  is  here  that  the  gentlemen  belonging  to 
the  garrison  of  Columbo  take  their  morning  ride,  and 
enjoy  one  of  the  finest  scenes  in  nature.  The  quantity 
of  cinnamon  raised  on  other  parts  of  the  island  is  now 
very  small,  unless  around  Negumbo  Caltura,  Point  dc 
Galle,  and  Matura.  Of  late  years,  little  is  procured 
from  the  interior,  and  what  is  brought  thence  is  coarser 
and  thicker  in  appearance,  and  of  a  hot  and  pungent 
taste.  The  internal  parts  of  the  country  are  not  so  well 
adapted  for  the  production  of  this  plant ;  and  the  exac- 
tions and  avarice  of  the  Dutch,  at  length  reduced  the 
king  of  Candy  to  such  desperation,  that  he  resolved  to 
secure  himself  against  their  future  attacks,  by  leaving 
nothing  in  his  domhiions  which  could  excite  their  covet- 
ousness.  With  this  view  he  has,  since  the  m^-'- 
of  the  treaty  with  them  in  \7<'-r-),  c"--  '  ■  ■ 
to  prevent  the  gro"'*'- 

tree.*     In  other   resp^  ._^>^    oi    hus- 

bandry in  Candy  does  r.  .  ,.,  ue  despicable.     Mr 

Cordiner  informs  us,  that  all  the  way  from  Geeriegammc 
to  the  capital,  the  country  is  extremely  beautiful,  and 
probably  in  a  higher  state  of  cultivation  than  any  part  of 
India.  Many  of  the  hills  arc  cleared  to  the  summit, 
formed  into  ridges,  and  sown  with  grain.  The  fields  be- 
low arc  terraced  in  the  most  regular  manner  on  different 
levels,  so  that  not  a  drop  of  water  can  be  lost.  The 
vallies  are  ornamented  with  groves  of  cocoa  nut,  areka, 
orange,  lime,  pimplemose,  and  plantain  tree.  See  Per- 
cival.  Cordiner,  yo\.i.  ./Asiatic  Beffister,  \o\.  \i.  For  a 
more  particular  account  of  the  vegetable  productions  of 
Ceylon,  see  PennatU,  vol.  i.  p.  215 — 252  ;  Percival,  p. 
312 — 351;  Cordiner,  vol.  i.  p.  348 — 422;  and  Thun- 
berg's  Travels,  vol.  iv. 

Ceylon  is  much  celebrated  on  account  of  its  minera- 
logy, and  particularly  for  the  number  and  variety  of  the 
precious  stones  which  are  found  upon  it.     To  the  class  of 


•  The  whole  quantity  of  cinnamon  sent  annually  to  Enp^land  amounts  to  4000  bags,  or  368,000  lbs,  for  which  the  East  India  Com- 
pany pay  to  government  a  stipulated  price  of  60,000/.  sterling. 
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minerals  wc  may  refer  the  diamond,  the  ruby,  the  hya- 
cinth, the  agate,  the  amethyst,  the  sardonyx,  the  emerald, 
the  jasper;  the  tourmaline,  red,  green,  blue,  and  yellow; 
the  topaz  ;  the  sapphire,  green  and  blue  ;  the  suphrytus, 
white,  yellow,  brown,  and  black  ;  crystals  ;  cat's  eye  ; 
and  cornelians.  All  these  precious  stones  occur,  parti- 
cularly in  the  region  round  Matura,  in  the  vallies,  and  at 
the  foot  of  the  mountains,  in  a  compound  of  earth  and  fat 
clay.  Several  different  khids  arc  found  in  the  same  soil, 
and  in  the  same  place.  Sometimes  they  are  found  like- 
wise on  the  surface  of  the  earth,  where  they  have  been 
brought  down  from  the  mountains  by  the  violence  of  the 
currents  or  rahis.  The  ruby,  the  topaz,  and  the  diamond 
of  this  island,  are  not,  however,  so  valuable  as  those  of 
Golconda  or  the  Brazils.  The  sapphire,  aquamarina, 
and  tourmaline,  are,  on  the  contrary,  equal  to  those  of 
any  other  country.  Formerly  the  precious  stones  were 
an  article  of  revenue,  and  were  collected  by  farmers,  who 
contracted  for  a  particular  range  with  government.  This 
plan,  however,  was  for  some  years  given  up,  as  the  stones 
found  in  the  king  of  Candy's  dominions  were  superior  to 
those  of  the  coast ;  and  the  Dutch  found  it  the  easiest 
method  of  procuring  them,  to  demand  from  him  a  cer- 
tain quantity  in  the  way  of  tribute.  For  some  time  that 
prince  was  obliged  to  comply  with  the  mandates  of  his 
imperious  neighbours,  and  sent  them  a  certain  proportion 
of  stones  every  year.  Of  late,  however,  he  has  shaken 
off"  this  servitude  ;  and,  in  order  to  tempt  the  avarice  of 
Europeans  as  little  as  possible,  he  has  prohibited  any 
more  from  being  collected  in  his  dominions.  He  does 
not  now  allow  his  subjects,  on  any  account,  to  barter 
precious  stones  with  Europeans,  or  to  carry  any  above  a 
certain  value  out  of  his  territories,  under  pain  of  death. 
It  is  even  dangerous  for  a  Candian  to  retain  any,  above  a 
certain  value,  in  his  possession,  as,  by  a  royal  decree, 
they  all  belong  to  the  king.  Lead  and  tin  are  found  in 
the  Ulterior;  but  they  are  not  applied  to  any  useful  pur- 
pose. There  is  also  abundance  of  iron  stone,  the  pre- 
paration of  which  constitutes  one  of  the  principal  manu- 
factures of  the  natives.  They  melt  it  in  crucibles  over 
a  fire,  which  is  blown  with  two  pair  of  bellows.  They 
separate  the  scoriae  with  tongs  made  for  the  purpose  : 
The  melted  mass  is  then  poured  into  a  mould  of  clay  ; 
after  which  it  is  purified  further,  and  forged  for  a  variety 
^f.DUi-poscs.  There  were  also  several  mines  of  quick- 
silver wrougiit'jy  the  Dutch;  and  they  have  again  been 
opened  since  the  island  fell  into  the  hands  of  the  British. 
See  Thtmbcrg,  vol.  iv.     J^rcival.     Knox. 

Among  the  quadrupeds  of  this  island,  the  elephant 
justly  holds  the  highest  place.  This  animal  is  produced 
in  great  numbers  in  Ceylon,  and  is  superior  to  those  of 
every  other  part  of  the  world,  with  regard  to  shape,  ap- 
pearance, and  docility.  In  1797,  no  fewer  than  176 
were  sent  over  from  this  country  by  Adam's  Bridge  to 
the  continent  of  India.  Of  animals  employed  for  domes- 
tic purposes,  Ceylon  produces  but  few.  The  horse  and 
sheep  are  not  natives  of  this  island,  and  can  scarcely  be 
made  to  thrive  even  when  imported.  The  former  arc 
never  employed  in  servile  work,  but  are  chiefly  used  for 
drawing  gigs,  and  otlier  light  pleasure  vehicles  of  the 
Europeans.  The  Indian  horses  are  extremely  spirited, 
and  often  defend  their  riders  from  the  attacks  of  other 
animals.  Captain  Percival  mentions,  that,  on  one  occa- 
sion, he  was  indebted  to  their  prowess  for  liis  preservation 
from  the  fury  of  a  buffalo.  It  is  only  when  so  vicious  as 
to  be  perfectly  unmanageable,  that  these  animals  are 
ever  castrated  in  this  quarter  of  the  world ;  and  in  this 


mutilated  state  they  decrease  greatly  in  value,  as  they 
are  then  by  no  means  so  capable  of  enduring  the  heat  of 
the  climate,  and  the  violent  fatigue  or.rasioned  by  exer- 
tion in  a  warm  country.  The  oxen  of  Ceylon  have  a 
hump  on  their  back,  and  in  size  scarcely  exceed  our 
calves  of  a  year  old.  The  beef,  however,  is  sometimes 
tolerably  good,  and  forms  the  principal  food  of  our  Eu- 
ropean soldiers  ;  and,  though  these  animals  are  so  re- 
markably small,  they  are  very  useful  as  beasts  of  bur- 
den. The  buffalo  is  also  found  in  great  numbers  on  this 
island ;  and,  being  much  larger  and  stronger  than  the 
ox,  jt  is  more  frequently  employed  for  the  latter  pur- 
pose. Few  parts  of  India  produce  a  greater  variety  of 
wild  animals  than  Ceylon  ;  indeed,  the  forests  are  ex- 
tremely dangerous,  in  consequence  of  the  number  of 
beasts  of  prey  and  noxious  reptiles  which  infest  them. 
Many  wild  animals  are  also  offered  to  the  use  of  man  ; 
and  afford  subsistence  to  the  tribes  who,  like  them,  range 
the  forests.  Among  these  we  may  mention  tygers,  leo- 
pards, jackals,  monkies,  porcupines,  racoons,  armadil- 
loes,  the  ichneumon,  the  flying  fox,  the  cobra  de  capillo, 
the  alligator,  deer,  hares,  wild  hogs,  and  a  variety  of 
others.  The  birds  of  Ceylon  are  also  a  numerous  class. 
The  different  species  of  our  doinestic  poultry  are  natives 
of  this  island  ;  and  there  are  few  birds  found  in  our  woods 
which  do  not  abound  here.  The  more  remarkable  birds 
of  Ceylon,  are  peacocks,  parrots,  pheasants,  the  honey 
bird,  the  Indian  roller,  the  tailor  bird,  some  of  which 
are  found  both  wild  and  tame.  Many  excellent  kinds  of 
fish  are  caught  all  around  the  coasts  of  Ceylon,  and  form 
a  principal  article  both  of  the  traffic  and  of  the  food  of 
the  natives.  See  Percival.  For  a  more  particular  ac- 
count of  the  zoology  of  Ceylon,  see  Pennant,  vol.  i. ; 
Percival,  p.  278—312;  Cordiner,  vol.  i.  p.  213—248, 
422 — 445  ;  Knox,  p.  20 — 32  ;  and  Thunberg,  vol.  iv. 

In  this  place  we  shall  introduce  some  account  of  the 
pearl  fishery  in  the  bay  of  Condutchy,  which  is  one  of 
the  most  important  and  valuable  acquisitions  which  the 
British  have  made  on  the  island.  The  banks  where  it 
is  carried  on  extend  several  miles  along  the  coast,  from 
Manaar  southward  of  Arippo,  Condatchy,  and  Pompa- 
rippo.  There  are  fourteen  beds,  but  they  are  not  all 
productive  ;  and  only  two  or  three  of  them  are  fished  in 
one  season.  The  principal  bank  is  opposite  Condatchy, 
and  lies  out  at  sea  about  twenty  miles;  it  is  about  ten 
miles  in  length,  and  two  in  breadth  :  the  others  are  nmch 
smaller.  The  depth  of  water  over  the  different  banks 
varies  from  three  to  fifteen  fathoms  ;  but  the  best  is  in 
about  six  or  eight  fathoms. 

The  pearl  oysters  on  these  banks  are  all  of  one  spe- 
cies, and  of  the  same  regular  form  ;  but  they  are  of 
different  (|ualilies  and  denominations,  according  to  the 
nature  of  the  ground  to  which  they  are  attached,  and  the 
appearance  of  the  zoophytes  which  adhere  to  the  outside 
of  the  sliells.  The  shape  of  the  oyster  is  an  imperfect 
oval,  pretty  nearly  the  same  as  that  of  a  cockle,  and  is 
about  nine  inclies  and  a  half  in  circumference.  The  out- 
side of  the  shell  is  smooth,  unless  when  covered  with 
corals,  sjionges,  and  other  marine  productions  ;  the  in- 
side is  brighter  and  more  beautiful  than  the  pearl  itself; 
the  body  of  the  animal  is  white,  fleshy,  ajicl  glutinous. 
The  pearls  are  commonly  contained  in  the  thickest  and 
most  fleshy  part  of  the  oyster ;  they  are  composed  of  suc- 
cessive layers,  of  a  substance  similar  to  the  shell,  and 
are  supposed  to  be  the  effect  of  a  disease  to  which  the 
animal  is  subject.  In  general,  they  arc  of  a  bright  shin- 
ing white ;  but  some  arc  occasionally  found  of  a  beauti- 
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Ful  pink,  others  of  the  colour  of  f;'M,  and  a  few  of  a  jet 
black.  An  oyster  commonly  contains  several  pearls  ; 
and  one  has  been  known  to  produce  150,  includmj^  lli<- 
seed  or  dust  pearls:  but,  on  the  contrary,  an  hundrcti 
oysters  have  been  opened  without  yieldinij  a  sinj^le  pearl 
which  was  discernible.  The  oysters  are  suppoKed  to  at- 
tain a  complete  state  of  maturity  in  seven  years  ;  after 
which,  it  is  said,  the  pearl  becomes  so  large  and  incon- 
venient to  the  fish,  that  it  throws  it  out  of  the  shell. 

Owing  to  certain  disputes  in  which  the  Dutch  were 
engaged,  this  fishery  was  neglected  by  them  from  1768  ; 
but  it  was  resumed  by  the  British  government  in  17'Jfi, 
after  they  obtained  possession  of  the  coast.  The  pro- 
duce of  it  has  varied  in  difl'erent  seasons.  In  1797,  the 
net  proceeds  amounted  to  about  14't,()i)()/.,  and  in  1798 
it  produced  a  clear  revenue  of  no  less  than  192,000/.  ; 
but  the  banks  having  been  exhausted  by  the  ihice  pre- 
ceding fisheries,  it  yielded  only  30,000/.  the  following 
season.  The  fishery  for  1804  was  let  by  government  to 
a  native  of  JaflTanapatam,  who,  for  thirty  days  fishing  with 
150  boats,  came  under  an  obligation  to  pay  120,000/.;  but, 
as  the  fishery  was  very  unsuccessful  that  season,  about 
one-third  of  the  rent  was  afterwards  remitted  him. 

The  fishing  season  commences  in  February,  and,  al- 
lowing  for    interruptions   of  various   kinds,    commonly 
lasts  about  30  days.     During  this  time,  all  the  boats  re- 
gularly sail  and  return  together,  with  the  land  and  the  sea 
breeze.  In  each  of  the  boats  there  are  ten  divers,  who  go 
down  into  the  sea  by  five  at  a  time,  and  by  their  diving 
alternately,  they  have   time  to   recruit   in  the   interval. 
These  people  are  accustomed  to  dive  from  their  infancy. 
^V'hen  one  is  about  to  descend,  he  seizes  a  rope,  to  which 
a  large  stone  is  attached,  with  the  toes  of  his  right  foot, 
while  he  takes  hold  of  a  bag  of  net  work  with  those  of  his 
left.     Having  done  this,  he  seizes  another  rope  with  his 
right  hand,   and  holding  his   nostrils  shut  with  his  left, 
plunges  into  the  water,  and  speedily  reaches  the  bottom 
of  the  sea,  where  he  collects  as  many  oysters  as  he  can, 
while  he  is  able  to  remain  under  water,  which  is  usually 
about  two  minutes.    He  then  makes  a  signal  to  the  row- 
ers in  the  boat,  by  pulling  the  rope  in  his  right  hand,  and 
is  immediately  drawn  up,  leaving  the  stone  to  be  after- 
wards pulled  up  by  the  rope  attached  to  it.     The  exer- 
tion of  the  divers  in  this  process  is  so  violent,  that  on  get- 
ting   into  the   boat,   they    discharge    water    from  their 
mouths,   ears,  and  nostrils,  and   frequently  even   blood. 
But  this  does  not  prevent  them  from  diving  again  in  their 
turn.     In  the  course  of  one  day,  they  often  make  from 
40  to  50  plunges,  and  at  each   time    bring   up  about  a 
hundred  oysters.     Some  rub   their  bodies  over  with  oil, 
and  stutV  their  ears  and  noses  to  prevent  the  water  from 
entering  them,  while  others  use  no  precaution  whatever. 
They  arc  in   general,  indeed,  under  dreadful  apprehen- 
sions from  the  sharks,  and  in  order  to  (piiet  their  fears, 
the  employment  of  conjurers  is  a  necessary  part  of  the 
establishment.     Two  of  them  are  regularly  engaged  by 
government.     The  one  goes  out  in  the  head  pilot's  boat, 
while   the  other  performs  certain  ceremonies  on   shore. 
In  these  the  divers  place  unlimited  confidence  ;  and  in- 
deed accidents  from  sharks  rarely  occur.     Although  the 
usual  time  of  remaining  under  water  docs  not  much  ex- 
ceed two  minutes,  yet  there  arc  instances  of  some  who 
could  remain  four  and  even  five  minutes:  and  Mr  Beck 
informs  us,  in   the   Asiatic   Hcsearc/tes,  that  he   saw   a 
Caffrc  boy  remain  no  less  tiian  seven  minutes. 

Though  every  precaution  is  taken  to  prevent  any  of 
the  pearls  being  secreted,  the  Indians  arc  exceedingly 


dextrous  in  making  depredations  on  them.  As  the  boats 
return  to  the  bay,  the  oysters  frequently  open  their  shells 
of  their  own  accord  ;  a  pearl  may  thus  be  easily  disco- 
vered, and  the  animal  prcventcfl,  by  the  interposition  ot 
some  small  substance,  liom  closing  the  shell,  until  a  fa- 
vourable opportunity  occurs  of  secrctting  the  prize.  Those 
fellows  who  are  employed  in  searching  the  fish  also  com- 
mit many  depredations,  and  even  swallow  the  pearls  to 
conceal  them.  When  this  is  suspected,  the  merchants 
lock  u|)  the  rogues,  and  give  them  strong  emetics  or 
purgatives,  which  have  frequently  the  effect  of  discover- 
ing the  stolen  goods.  Sometimes  also  those  employed 
in  colltcting  the  pearls  agree  that  one  of  their  number 
shall  act  the  part  of  a  thief,  and  bear  the  punishment  of 
his  crime,  in  order  to  afford  his  comradts  an  opportuni- 
ty of  pilfering.  If  one  of  them  happens  to  meet  with  a 
large  pearl,  he  makes  a  sign  to  his  accomplice,  who  in- 
stantly conveys  away  one  of  small  value,  in  such  a  man- 
ner as  to  attract  notice.  On  this  the  pearl  is  taken  from 
him,  and  he  is  punished  for  his  crime.  In  the  mean  time, 
while  he  is  making  a  dreadful  uproar,  his  accomplice 
secures  the  valuable  pearl,  and  they  afterwards  share  the 
booty  between  them. 

The  pearls  found  at  this  fishery  are  of  a  whiter  colour 
than  those  from  the  Gulf  of  Ormus,  on  the  Arabian  coast; 
but  in  other  respects  they  are  not  accounted  of  so  excel- 
lent a  quality.  The  various  kinds  are  sent  to  dilTercni 
markets.  Those  of  the  largest  dimensions  being  mos; 
costly,  and  esteemed  emblems  of  greatness,  find  a  ready 
sale  among  the  rich  natives  of  the  Nizam's  dominions, 
the  country  of  Guzerat,  and  other  parts  of  India.  Those 
of  smaller  size  are  chiefly  in  demand  in  England,  France. 
Germany,  and  Russia,  while  the  refuse  find  a  ready  mar- 
ket in  China. 

The  variety  of  rharartevs,  and  the  display  of  curious 
manners,  which  are  seen  at  this  fishery,  furnish  one  of 
the  most  interesting  scenes  which  Ceylon  presents.  Par- 
ties of  strolling  jugglers,  tumblers,  dancers,  mendicants, 
mechanics  of  every  description,  retailers  in  every  branch 
of  commerce,  even  from  the  remotest  parts  of  India,  re- 
sort to  Condatchy,  during  the  season  of  the  pearl  fishery, 
in  the  hope  of  acquiring  some  share  of  the  transient 
stream  of  wealth  which  flows  periodically  through  its 
barren  plains.  See  Asiatic  Researches,  vol.  v.  393 — 41 1. 
Cordiner,  vol.  ii.    Percival. 

With  regard  to  the  population  of  this  country,  we  do 
not  possess  any  authentic  accounts,  but  as  it  is  so  much 
in  a  state  of  nature,  we  may  conclude  that  the  inhabitants 
arc  not  very  numerous.  Mr  Cordiner  estimates  them  at 
1,500,000;  but  this  calculation  rests  on  no  certain  data. 
Besides  the  Dutch  and  British  inhabitants,  there  is  a  nu- 
merous race,  known  by  the  name  of  Portuguese,  who  are 
the  spurious  descendants  of  that  people  by  native  wo- 
men. We  also  find  a  vast  number  of  Malays,  who,  in- 
deed, are  scattered  over  most  of  the  islands  in  the  Indian 
Ocean,  and  are  a  remarkably  ferocious  race,  and  very  pe- 
culiar in  their  manners.  These  various  classes  have  set- 
tled on  the  coasts  of  Ceylon,  for  the  purposes  of  conquest 
or  of  commerce  ;  but  by  far  the  greater  proportion  of  the 
inhabitants  consist  of  Ceylonese,  which  is  the  general 
name  of  the  natives  of  the  island.  To  distinguish  them 
more  particularly,  those  under  the  dominion  of  the  British 
government  retain  the  original  appellation,  Cingalese  ; 
while  the  inhabitants  of  the  interior,  who  are  subject  to 
the  authority  of  the  native  prince,  receive  the  name  of 
Candians.  The  constant  intercourse  of  the  Cingalese 
with  Europeans,  and  the  aversion  which  the  Candians 
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have  always  expressed  for  their  invaders,  have  introduc- 
ed considerable  shades  of  difference  into  the  character 
and  manners  of  these  two  branches  of  the  same  people. 
In  most  parts,  however,  they  still  continue  to  resemble 
each  other,  so  that  one  description  may,  in  general,  apply 
to  both. 

The  following  character  is  drawn  of  them  by  Mr 
Knox,  who  was  a  Captain  among  them  for  nearly  twen- 
ty years:  "  In  short,"  says  he,  "  in  carriage  and  beha- 
viour, they  are  very  grave  and  stately;  in  understanding, 
quick  and  apprehensive ;  in  danger,  subtile  and  crafty  ; 
in  discourse,  courteous,  but  full  of  flatteries  ;  naturally 
inclined  to  temperance,  both  in  meat  and  drink,  but  not 
to  chastity  ;  near  and  provident  in  their  families  ;  com- 
mending good  husbandry.  In  their  dispositions  not  pas- 
sionate, neither  hard  to  be  reconciled  again  when  angry. 
In  their  promises  very  unfaithful,  approving  lying  in 
themselves,  but  misliking  it  in  others ;  delighting  in 
sloth,  deferring  labour  till  urgent  necessity  constrains 
them  ;  neat  in  apparel,  nice  in  eating,  and  not  given  to 
much  sleep."  The  Ceylonese,  in  general,  are  of  a  mid- 
dling stature,  and  fairer  in  complexion  than  the  natives 
of  India.  According  to  Mr  Cordiner,  the  Cingalese  are 
indolent,  harmless,  and  unwarlike,  remarkable  for  equa- 
nimity, mildness,  bashfulness,  and  timidity  :  the  Candians 
are  a  bold,  active,  and  hardy  race.  This  diversity  of  cha- 
racter naturally  arises  from  the  difference  of  circum- 
stances in  which  they  have  been  placed. 

The  Ceylonese,  like  the  Hindoos,  are  divided  into  a 
number  of  casts.  Captain  Percival  mentions  only  four ; 
but  Mr  Cordiner  enumerates  nineteen,  according  to  the 
several  occupations  of  the  people.  The  highest  compri- 
ses the  nobles,  and  next  to  them  are  the  superior  classes 
of  artificers,  as  painters,  goldsmiths,  smiths,  and  carpen- 
ters. All  the  different  casts,  according  to  the  Indian 
custom,  are  careful  not  to  intermingle  together.  The 
son  pursues  the  profession  of  his  father  from  generation 
to  generation,  nor  is  one  cast  allowed  to  interfere  with 
another.  The  principal  external  distinctions  of  the 
higher  and  lower  casts  consist  in  wearing  doublets,  or 
going  barebacked  without  them  ;  the  length  of  the  cloth 
below  their  knees  ;  their  sitting  on  stools,  or  on  mats 
spread  upon  the  ground,  and  in  the  caps  which  they  wear. 
But  besides  the  regular  casts  there  is  a  wretched  class 
of  mortals,  the  martyrs  from  age  to  age  of  this  unnatural 
and  barbarous  institution.  Those  «'ho  by  any  crime  or 
act  of  negligence  forfeit  their  cast,  are  not  only  condemn- 
ed to  infamy  themselves,  but  their  descendants  are  in- 
volved in  the  awful  consequences  of  their  guilt.  They 
are  not  allov/ed  to  exercise  any  trade  or  profession,  but 
are  obliged  to  beg  for  daily  sustenance  ;  and  thus,  age 
after  age,  become  a  dead  weight  upon  society.  At  the 
same  time,  they  have  to  pay  the  lowest  of  the  other  na- 
tives as  much  respect  and  reverence  as  the  latter  shew 
to  the  king. 

The  houses  of  the  Ceylonese  are  small  and  low,  con- 
sisting only  of  one  story.  They  are  constructed  of  slen- 
der pieces  of  wood  or  bamboo,  daubed  over  with  clay, 
and  covered  with  rice  straw,  or  the  leaves  of  the  cocoa 
tree.  Round  the  walls  of  these  huts  are  small  banks  of 
clay,  on  which  they  sit  or  sleep.  These  benches,  as  well 
as  the  floors  of  their  houses,  they  overlay  with  cow-dung, 
in  order  to  preserve  them  from  vermin,  and  to  keep 
them  smooth  and  clean.  The  furniture  of  their  collages 
is  of  the  most  simple  kind,  and  consists  merely  of  a  few 
instruments,  indispensably  necessary  for  the  preparation 
fii  their  victuals.    The  Ceylonese  use  neither  tables, 


chairs,  nor  spoons ;  but,  like  other  Indians,  place  them- 
selves on  the  ground,  and  eat  their  food  with  their  hands. 
The  houses  of  Uie  Candians  are  much  superior  to  those 
of  the  Cingalese  ;  for  although  the  latter  are  accustomed 
to  see  better  models,  yet  the  abject  state  to  which  they 
have  been  reduced  under  the  tyranny  of  the  Portuguese 
and  Dutch,  has  retarded  their  progress  in  improvement. 
Their  villages,  instead  of  presenting  the  regular  com- 
pact appearance  of  a  town,  look  like  a  number  of  miser- 
able huts  scattered  through  the  midst  of  a  thick  foi-est. 
There  is  not  the  smallest  regularity  observable  among 
them  ;  but  every  individual  places  his  cottage  near  the 
centre  of  a  cocoa  tree  tope,  in  the  most  convenient  spot 
he  can  find.  In  the  mountainous  parts  of  the  country, 
where  the  natives  live  in  continual  danger  of  attack  from 
wild  beasts,  of  being  annoyed  by  serpents,  or  suddenly 
overtaken  by  inundations,  it  is  usual  for  them  to  build 
their  huts  on  the  summit  of  rocks,  or  even  on  the  top 
of  lofty  trees.  Some  of  them  also  fix  a  number  of  high 
posts  in  the  ground,  and  place  on  these  a  kind  of  hurdle, 
which  serves  them  for  a  nocturnal  habitation. 

In  their  dress,  the  Ceylonese  are  i-emarkably  simple. 
Tliat  of  the  lower  ranks  of  men  consists  merely  of  a 
piece  of  coarse  cloth  wrapped  round  their  loins,  and 
covering  their  thighs,  or  frequently  only  the  parts  which 
decency  requires  to  be  concealed  ;  that  of  the  women  is 
similar,  but  only  longer,  and  they  also  wear  a  short  jacket, 
which  usually  covers  their  breasts  and  shoulders,  leaving 
the  middle  of  tlic  back  bare.  The  higher  ranks  cover 
the  whole  of  their  bodies  ;  they  are  fond  of  ornaments, 
and  the  dress  of  many  of  them  bears  some  general  re- 
semblance to  that  of  Europeans. 

In  their  diet  the  Ceylonese  are  remarkably  temperate. 
The  principal  part  of  their  food  consists  of  fruits  and  rice. 
Flesh  is  seldom  used  by  them  ;  but  in  some  places  where 
fish  aboimds,  they  employ  them  as  a  portion  of  their 
meals.  In  dressing  their  victuals,  the  Ceylonese  are 
scrupulously  nice ;  and,  in  drinking,  they  are  careful 
not  to  touch  the  vessel  with  their  lips,  but  hold  it  at  some 
distance  over  their  head,  and  pour  the  liquor  down  their 
throat.  All  ranks  among  them  chew  the  betel  leaf;  this 
is  the  desert  at  all  their  entertainments,  and  the  usual 
supplement  to  all  their  conversation.  Along  with  it  they 
mix  tobacco,  areka  nut,  and  the  lime  of  burnt  shells,  in 
order  to  render  it  more  pungent.  When  chewed,  this 
mixture  becomes  red  as  blood,  and  stains  the  mouth, 
lips,  and  teeth,  of  an  indelible  black  colour.  This  they 
think  a  beautiful  effect,  for  they  consider  white  teeth  as 
only  fit  for  dogs,  and  a  disgrace  to  the  human  species. 
This  hot  mixture,  however,  soon  destroys  their  teeth, 
and  often  renders  them  toothless  at  an  early  age.  There 
is  a  wonderful  degree  of  gravity  observed  among  the 
Ceylonese  in  company,  even  among  relatives  and  intimate 
friends.  At  meals  they  seldom  converse  with  cacli  other; 
and  it  is  not  unusual  to  see  a  parly  sit  perfectly  mute  for 
a  long  time,  and  during  all  the  while  chewing  the  betel 
leaf. 

The  Ceylonese  are  courteous  and  polite  in  their  man- 
ners, to  a  degree  far  exceeding  their  civilization,  and 
greatly  superior  to  oilier  classes  of  Indians.  In  their 
salulalions  they  are  particularly  |)unctilious.  Tlu-  form 
which  they  use  is  that  common  in  the  East,  of  bringing 
the  palm  of  the  hand  to  the  forehead,  and  llien  making 
a  low  bow.  However,  though  in  general  courteous  and 
polite,  if  tlieir  anger  is  once  roused,  it  is  proportionally- 
furious  and  lasting.  Their  hatred  is  so  violent,  that  they 
often  destroy  themselves  to  obtain  the  destruction  of  the 
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ilctoslcil  object.  A  Ccyloncsc  has  been  known  to  kill 
liinisL'ir  in  tlic  conipuny  of  his  uncniy,  thai  the  latter 
might  suffer  for  it. 

Tlic  Ceyloncsc  arc  of  a  remarkable  dissolute  charac- 
ter. It  is  common  for  the  men  to  indul^^e  in  promis- 
cuous iiiteicoursc  with  the  female  sex ;  while  the  iii- 
friii(;ement  of  the  laws  of  chastity  on  tlie  part  of  a  wo- 
man, scarcely  subjects  her,  even  tliouj^ii  married,  to  the 
slij^hlest  reproacli,  unless,  indeed,  it  happens  to  be  with 
one  of  an  inferior  cast ;  an  act  which  is  considered  as  the 
very  excess  of  iufuniy.  Amonfj  people  of  the  same  rank, 
the  most  unbounded  commerce  is  carried  on  in  piivate  ; 
and  it  is  by  no  means  uncomnioii,  nor  attended  w  ilh  any 
disji;race,  for  the  nearest  relations  to  have  connection  with 
cacli  oilier.  The  Ceylonese  are  particularly  fond  of 
foiming  a  correspondence  with  Europeans  ;  and,  instead 
of  accountinj^  it  any  reproach,  a  mother,  in  quarrelling; 
with  any  of  her  neijjiibours,  will  silence  them  at  once 
with  regard  to  her  superior  dignity,  by  telling  them,  that 
her  daughter  has  had  the  honour  to  receive  the  favours 
of  an  European. 

Though  in  Ceylon  the  men  are  not  limited  to  one  wife, 
yet  in  consequence  of  the  ease  with  which  promiscuous 
intercourse   is  carried  on,  and  the   facility  with   which 
marriages  are  dissolved,  together  with  the  poverty  of  the 
natives,  polygamy  is  not  general  among  them.     Indeed, 
this  is  so  far  from  being  the  case,  that  it  is  not  unusual, 
particularly  for  brothers,  to  have  one  woman  in  common. 
In  general,  the  contract  of  marriage  is  originally  made 
by  the  parents  while  the  panics   are  in  a  state  of  child- 
hood ;  and  it  is  often  dissolved   by  mutual   consent,  al- 
most as  soon  as  it  is  consummated.  It  is  also  customary 
for  those  who  intend  to  marry,  previously  to  cohabit  to- 
?;cther,  and  to  make  trial  of  each  other's  temper,  and  if 
they  do  not  agree,  they  break  off  the  connection  without 
any  further   ceremony.     In   this   case,   no   disgrace   at- 
taches to  cither  party,  but  the  woman  is  held  in  as  high 
esteem  by  her  next   lover  as  if  he   had  found  her  in  a 
state  of  virginity.    If,  however,  the  parties  agree  to  mar- 
ry, the  man  presents  the  bride  with  the  wedding  clothes, 
■which  consist  only  of  a  piece  of  cloth  about  six  or  seven 
yards  in  length,  and  with  another  cloth  which  is  placed 
on  the  bed.     On  the  following  night   he  is  entitled  to 
bleep  with  her;   and  on  this  occasion   they  fix  the  time 
for  the  celebration  of  their  nuptials.     When  the  day  ar- 
rives, the   bridegroom   and   his   relations   repair  to  the 
house  of  the  bride,  carrying  along  with  them  what  they 
arc  able  to  contribute  for  the  marriage  feast.     The  par- 
ties then  eat  out  of  one  dish,   to  denote  that  they  are  of 
the  same  cast ;  after  this  their  thumbs  are  tied  together; 
and  the  ceremony  concludes  by  the  nearest  relations,  or 
the  priest  when  present,  cutting  them  asunder.     This 
form,    however,   is    scarcely  considered    as    obligatory. 
When  the  Ceylonese  wish  to  render  a  marriage  as  firm 
and  indissoluble  as  the  nature  of  their  manners  will  ad- 
mit of,  the  parties  are  joined  together  with  a  long  piece 
of  cloth,  folded   several  times  round  both  their  bodies, 
and  water  is  then  poured  on  them  by  the  priest,  who  al- 
ways officiates  at  lliis   ceremony.     After  the  marriage, 
the  young  couple  pass  the  night  at  the  bride's  house, 
arid  in  the  morning  the  husband  takes  her  home,  accom- 
panied by  her  friends,  who  carry  with  them  provisions 
for  anotlicr  feast.     The  dowry  of  the  wife  is  in  propor- 
tion to  the  ability  of  the  parents;  but  if  they  afterwards 
separate,  it  returns  with  her,  that  she  may  be  as  good  a 
match  for  her  next  husband.   Botli  men  and  women  often 
divorce  several  times,  before  they  find  a  partner  witli 


whom  they  can  reconcile  themselves  to  spend  their  dayn. 
If  they  have  children  when  tiiey  separate,  the  comm<^ 
law  is,  that  the  sons  remain  with  their  father,  and  the 
daughters  go  with  their  mother.  Indeed,  tliey  often  have 
no  family,  as  the  practice  of  infanticide  is  common  in  Cey- 
lon. As  soon  as  an  infant  is  born,  the  father  applies  to 
an  astrologer  to  know  whether  it  is  in  a  good  or  an  evil 
hour.  If  it  is  found  to  be  the  latter,  they  immediately  de- 
stroy it,  either  by  starving  it  to  death,  by  drownuig  it, 
or  by  burying  it  alive  ;  or  else  they  give  it  to  some  per- 
son of  the  same  rank  with  themselves,  foi-  they  say  the 
child  will  be  unhappy  only  to  the  parents.  In  general, 
tlie  women  of  Ceylon  are  much  more  pleasant  and  agree- 
able than  those  in  the  other  parts  of  India;  but  owing 
to  their  early  intercourse  with  the  other  sex,  (for  they 
are  regularly  married  wlien  about  twelve,)  they  soon 
lose  the  appearance  of  youth,  and  become  old  and  hag- 
gard in  tlieir  looks  immediately  after  they  pass  twenty. 

Tlie  Ceylonese,  according  to  Mr  Knox,  are  of  a 
healthy  constitution,  and  many  of  them  live  to  the  age 
of  fourscore  and  upwards.  During  the  wet  season,  how- 
ever, they  are  subject  to  a  variety  of  diseases,  particu- 
larly fevers  and  lluxes.  Leprosy  appears  to  be  very  pre- 
valent among  them,  and  the  streets  of  Columbo  swarm 
with  Cingalese  beggars  labouring  under  this  dreadful 
disorder.  But  the  disease  which  particularly  excites 
their  apprehensions  is  the  small-pox.  It  is  looked  upon 
as  the  immediate  instrument  of  divine  vengeance,  and 
therefore  tbey  employ  no  charms  or  incantations  for  the 
recovery  of  those  who  arc  so  unhappy  as  to  labour  under 
it.  If  any  one  die  of  this  disorder,  he  is  thought  to  be 
accursed  by  God,  and  therefore  they  deny  his  body  the 
common  rites  of  burial. 

The  reports  of  the  progress  of  vaccination  in  Ceylon 
are  peculiarly  interesting,  as  they  place  in  the  strongest 
light  the  success  of  that  practice.  The  ravages  which 
the  small-pox  formerly  made  in  this  island  were  dread- 
ful ;  but  in  1802,  the  progress  of  that  destructive  malady 
was  happily  checked,  by  the  hitroduction  of  the  cow- 
pox  ;  and  from  that  period  till  the  beginning  of  1810,  the 
number  of  persons  vaccinated,  amounted  to  128,732,  of 
whom  there  were  no  fewer  than  25,697  in  the  course  of 
the  preceding  year,  besides  some  others  inoculated  by- 
private  individuals.  Indeed,  so  completely  effectual  hail 
the  practice  proved,  that,  according  to  the  best  informa- 
tion, the  small-pox  had  not  appeared  hi  any  part  of  the 
island  from  Eebruary.lSOS  to  October  1809,  a  period  of 
not  less  than  20  months.  It  was  then,  indeed,  introduced 
at  Jaffanapatam,  by  a  country  boat  from  Quilon  on  the 
IMalabar  coast;  but  it  atl:icked  only  a  few  individuals 
who  happened  not  to  have  been  inoculated.  We  have 
here,  therefore,  a  striking  proof  of  the  beneficial  effects 
of  general  vaccination.  Contagion  may  be  introduced 
into  a  country,  but  it  dies  for  want  of  susceptible  sub- 
jects :  a  fire-brand  may  be  applied,  but  tlicre  is  no  fuel 
to  produce  a  conflagration. 

In  ordinary  cases,  ilie  higher  ranks  burn  the  dead  ;  but 
the  inferior  casts  bury  them  without  any  particular  cere- 
mony- The  house  in  which  a  person  dies  is  always  de- 
serted for  some  months,  or  even  for  ever.  Tlie  v.-ater 
of  the  sea  is  considered  as  the  best  for  purifying  such 
a  place  ;  but  when  this  cannot  be  had,  they  use  the  wa- 
ter of  a  stream,  cowdung,  and  curcuma.  In  order,  how- 
ever, to  avoid  this  inconvenience  and  trouble,  they 
sometimes  have  recourse  to  tlie  following  cruel  prac- 
tice. When  the  relations  of  a  sick  person  despair  of 
his  recovery,  they  take  him  into  a  wood,  in  spite  of  liis 


582 


CEYLON. 


cries  and  groans,  and  there  leave  him  perhaps  in  the  ago- 
nies of  death.  It  sometimes  happens  that  people  thus 
left  recover  and  return  to  their  families,  without,  it  is 
said,  entertaining  the  smallest  resentment  against  their 
unfeeling  relations.  This  atrocious  practice  is  particu- 
larly common  in  the  poorer  provinces  of  the  kingdom  of 
Candy.  See  Percival.  Knox.  Cofdiner,  vol.  i.  jisialic 
Researches,  vol.  vii. 

But  besides  the  Ceylonese,  there  is  a  singular  class 
of  people  in  this  country  called  Bedahs,  who  inhabit  tlie 
deepest  recesses  of  the  forests,  and  whose  origin  has 
never  yet  been  traced.  They  are  scattered  over  the 
woods  in  different  parts  of  the  island;  but  are  most  nu- 
merous in  the  province  of  Bintan,  which  lies  to  the 
north-east  of  Candy,  in  the  direction  of  Trincomalee 
and  Batacolo.  This  singular  people  subsist  entirely  by 
hunting  deer  and  other  animals,  with  which  the  forests 
supply  them,  and  on  the  fruits  which  spontaneously  grow 
around  them.  They  seem  to  have  no  houses,  for  they 
usually  sleep  either  on  the  branches  or  at  the  foot  of 
trees.  In  the  latter  case,  they  surround  them  with 
thorns  and  other  bushes,  to  keep  ofl"  wild  beasts,  or  by 
their  rustling  to  give  warning  of  their  approach  ;  and  if 
the  smallest  noise  rouses  the  apprehensions  of  the  Bedah, 
he  climbs  up  the  tree  with  the  utmost  expertness  and  ce- 
lerity. Though  they  do  not  acknowledge  the  sovereign- 
ty of  the  king,  yet  once  a-year  they  send  two  deputies 
with  honey  and  other  little  presents  to  him.  On  their 
arrival  at  the  gate  of  the  palace,  they  send  word  to  his 
majesty,  that  his  cousins  wish  to  see  him.  They  are 
immediately  introduced,  kneel  before  him,  then  gel  up, 
and  enquire  familiarly  about  his  health.  The  king  re- 
ceives them  well,  accepts  of  their  presents,  gives  them 
others,  and  orders  that  certain  marks  of  respect  be 
shewn  to  them  on  their  return  from  the  palace.  Those 
of  the  Bedahs  who  skirt  the  European  territories,  barter 
the  natural  productions  of  the  forests  with  the  Cingalese 
for  the  few  articles  which  their  simple  mode  of  life  re- 
quires; but  in  order  to  prevent  themselves  from  being 
surprised  or  made  prisoners  while  carrying  on  this  traf- 
fic, they  Cinploy  a  curious  method.  When  they  are  in 
v/ant  of  cloth,  iron,  knives,  or  any  articles  of  smith-work, 
they  approach  some  village  during  the  night,  and  de- 
posit, in  a  place  where  it  is  likely  to  be  immediately  dis- 
covered, a  certain  quantity  of  their  goods,  along  with  a 
talipot  leaf,  expressive  of  what  they  wish  in  return.  On 
a  following  night  they  repair  agahi  to  the  same  place, 
and  generally  lind  the  expected  reward  awaiting  them  ; 
for  although  they  arc  easily  satisfied,  and  readily  allow 
the  advantage  to  the  person  with  whom  they  deal,  yet 
if  their  request  is  treated  with  neglect,  they  do  not  fail 
to  watch  an  opportimity  of  doing  him  mischief.  The 
Cingalese,  as  tliey  can  afterwards  dispose  of  the  articles 
afforded  by  the  Bedahs,  find  the  tralfic  profitable  ;  and  in 
tome  places  they  even  go  into  the  woods,  carrying  with 
them  articles  of  barter.  The  dogs  of  the  Bedahs  are 
remarkable  for  their  sagacity,  and  not  only  readily  trace 
out  game,  but  also  distinguish  one  species  of  animal 
from  another.  On  the  approach  of  any  carnivorous  ani- 
mal, or  of  a  stranger,  lliey  immediately  put  their  mas- 
ters upon  their  guard.  'I'htse  faithlul  creatures  arc,  in- 
deed, invaluable  to  them,  and  eonsliliite  their  chief  riches. 
When  their  daughters  arc  married,  hunting  dogs  form 
their  chief  poition  ;  and  a  Bedah  is  as  unwilling  to  part 
with  his  dog,  as  an  Arabian  with  his  horse.  Sec  Perci- 
val.    Asiatic  Researches,  vol.  vii 

The  learning  of  the  Ceylonese  consists  chiefly  in  some 


pretensions  to  skill  in  astrology.  It  appears,  however, 
that  they  were  formerly  possessed  of  some  literature, 
and  had  attained  some  refinement  in  the  arts.  Their 
language  consists  of  two  dialects,  which  differ  consider- 
ably from  each  other,  and  have  separate  gramm.ars.  To 
read  and  write  are  no  ordinary  accomplishments  among 
the  natives  of  Ceylon.  In  Candy,  they  are  chiefly  con- 
fined to  the  learned  men  of  the  sect  called  Goeries,  who 
are  retained  by  the  king  to  execute  all  the  writings  of 
state,  and  those  which  relate  to  matters  of  religion.  The 
Arabic  is  the  character  which  they  employ  on  these  oc- 
casions. In  writing,  they  commonly  employ,  instead  of 
paper,  the  leaf  of  the  talipot  tree.  From  these  leaves, 
which  are  of  an  immense  size,  they  cut  out  slips  from  a 
foot  to  a  foot  and  a  half  long,  and  about  a  couple  of 
inches  broad.  Having  smoothed  the  slips,  and  taken  off 
any  excrescences  with  a  knife,  they  are  ready  for  use 
without  any  further  preparation.  In  writing,  they  em- 
ploy a  fine-pointed  steel  pencil,  set  in  a  wooden  or  ivory 
handle,  for  engraving  the  characters  on  the  talipot  leaf, 
which  is  very  thick  and  tough  :  and  in  order  to  render 
the  letters  more  visible  and  distinct,  they  afterwards  rub 
them  over  with  oil  mixed  with  charcoal  powder,  which 
has  the  effect  of  rendering  them  so  permanent  that  they 
cannot  then  be  effaced.  If  one  slip  is  not  sufficient  to 
contain  all  they  wish  to  write  on  any  particular  occasion, 
they  string  several  together  with  a  bit  of  cord,  and  at- 
tach them  to  a  piece  of  board,  in  the  same  way  as  we 
file  newspajjers.  Sometimes  these  talipot  books  are 
richly  ornamented,  and  bound  in  thin  lacquered  boards 
of  ivory,  or  even  silver  and  gold.  In  the  dispatches 
v/hich  were  s'ent  by  the  king  to  the  Dutch  government, 
the  monarch  seemed  particularly  anxious  to  display  his 
magnificence  in  the  splendour  and  richness  with  which 
they  were  executed.  The  w  riting  was  inclosed  in  leaves 
of  beaten  gold,  in  the  shape  of  a  cocoa-tree  leaf.  This 
was  rolled  up  in  a  cover  richly  ornamented,  and  almost 
concealed  in  a  profusion  of  pearls  and  precious  stones. 
The  whole  was  enclosed  in  a  box  of  silver  or  ivory, 
which  was  sealed  with  the  emperor's  great  seal.  The 
same  splendour  has  been  observed  in  the  letters  sent  to 
our  governor,  since  we  have  had  possession  of  the  island. 
See  Percival. 

Of  the  religion  of  the  Ceylonese  we  have  very  imper- 
fect and  contradictory  accounts.  They  acknowledge 
the  existence  of  one  Supreme  Being,  the  Creator  and 
Governor  of  the  world,  but  they  have  also  a  number  of 
inferior  deities  and  evil  demons.  Of  the  former,  the 
most  exalted  is  Buddhu,  whom  some  represent  as  origin- 
ally a  divine  person,  and  others  as  the  spirit  of  a  good 
man  crowned  with  divine  honours.  He  is  said  to  have 
appeared  in  the  world  in  the  form  of  a  man,  and  after 
having  perfornrcd  a  vast  number  of  virtuous  actions,  and 
been  transformed  into  a  great  variety  of  shapes,  he 
ascended  again  into  heaven,  where  he  acts  as  a  mediator 
with  the  Supreme  Being,  and  procures  the  pardon  of 
his  worshippers.  The  Ceylonese  dedicate  no  temples 
to  the  Supreme  Being  ;  but  those  of  Buddhu  are  superior 
to  those  of  all  the  other  deities.  They  have  no  certain 
form,  as  they  are  generally  built  in  the  caves  of  rocks, 
and  it  depends  on  the  particular  nature  of  the  cave, 
whether  the  statue  of  Buddhu  is  standing,  or  sitting 
with  its  legs  across,  or  lying  upon  its  right  side.  This 
figm-c  is  invariably  yellow  from  the  head  to  the  feet, 
and  a  large  garment  of  the  same  colour  covers  the 
whole  body  except  the  right  breast.  On  one  side  of  the 
temple  there  is  always  a  monument  in  the  form  of  a 
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eupola,  placed  on  a  moulded  pedestal,  which  is  said  to 
contain  a  particle  of  the  hones  ol'  Buddliu.  Captain 
Pcrcival  mentions,  that  the  ruins  of  the  temples  and 
pagodas  whi(  li  he  saw  in  the  interior  of  the  country  were 
all  of  hewn  stone,  and  of  much  superior  workmansliip 
to  those  on  the  coast.  Several  of  tliem  were  in  a  state 
of  perfect  jireservation,  an<l,  on  comparison  with  the 
modein  sUiittures,  alTord  the  stronj^est  proof  that  the 
inhahitanls  of  this  country  had  formerly  attained  a  much 
higher  degree  of  improvement  th;in  at  present  appears 
among  them.  As  the  temples  of  lUiddhu  are  superior 
to  those  of  the  other  deities,  so  the  priests  of  that  god 
are  held  in  the  highest  estimation,  ami  are  endowed  with 
a  variety  of  pecidiar  privileges.  They  arc  chosen  by 
the  King  from  the  body  of  nobles,  and  in  conse([uencc  of 
their  birth,  they  are  generally  men  possessed  of  power 
and  iiillm  nee,  independent  of  their  sacred  character. 
Though  they  are  chosen  by  the  sovereign,  he  retains  no 
authority  over  them,  but  endeavours  to  cultivate  their 
regard,  by  respecting  their  privileges,  and  loading  them 
with  favours.  They  choose  their  own  superiors,  an<l 
the  chief  priest  is  invested  with  the  power  of  settling  all 
religious  disputes.  They  have  also  the  chief  manage- 
ment of  public  alVairs,  and  are  exempted  from  the  pay- 
ment of  all  taxes.  The  highest  honours  are  paid  lliem 
by  the  rest  of  the  nation.  All  ranks  bow  down  before 
them  ;  when  they  sit,  their  scats  arc  covered  with  a  white 
cloth,  and  when  they  walk,  the  broad  end  of  the  talipot 
leaf  is  borne  before  them  ; — privileges  which,  in  Ceylon, 
are  of  the  highest  kind,  and  shared  with  them  only  by 
the  monarch.  Dut  while  the  priests  enjoy  these  and 
other  honours,  they  are  also  placed  under  certain  restric- 
tions. They  are  not  allowed  to  marry,  and  they  are  also 
prohibited  the  use  of  wine  and  animal  food.  They  have 
an  opportunity,  however,  of  escaping  from  these  re- 
straints, as  they  are  allowed  to  lay  aside  their  order  when- 
ever it  suits  their  inclination.  The  temples  dedicated 
to  the  other  deities  arc  much  inferior  to  those  of  Uuddhu. 
In  general,  they  arc  poor,  mean,  contemptible  huts  of 
one  story  high,  without  windows,  constructed  of  clay  and 
wood,  and  covered  with  cocoa-nut  leaves.  There  is  no 
figure  top  ridiculous  to  find  a  place  in  them  ;  besides 
awammics  of  ail  descriptions,  there  are  representations 
of  wild  beasts,  birds,  pieces  of  consecrated  armour,  and 
some  very  indecent  figures  of  men  and  women.  The 
priests  of  the  inferior  deities,  though  dressed  like  those 
of  Buddhu,  may  easily  be  distinguished  by  the  smaller 
degree  of  respect  which  is  paid  to  them.  They  are  con- 
tinually met  in  their  wandering  excursions  over  the 
island,  and  like  all  those  of  the  same  class  in  India,  are 
a  set  of  lazy,  impudent  vagalionds,  who,  without  any  exer- 
tion or  industry,  are  enabled  to  live  comfortably  by  the 
extortions  which  they  practise  upon  the  people.  But 
though  the  Ccylonese  worship  these  vario\is  deities,  the 
chief  objects  of  their  fear  are  the  subordinate  demons, 
■whom  tliey  consider  as  the  spirits  of  wicked  men.  These 
impress  their  mind  with  much  greater  awe  than  the 
more  powerful  divinities  who  dispense  blessings  among 
them.  They,  indeed,  think  that  their  coimtry  is  in  a 
particular  manner  delivered  over  to  the  dominion  of  evil 
spirits.  There  is  no  people  who  labour  so  much  under 
the  influence  of  superstitious  fear  as  the  Ceyloncse. 
Omens  regulate  the  whole  of  their  conduct,  and  even 
decide  upon  their  destiny  from  their  birth.  The  Maha- 
vellaganga  is  said,  by  Mr  Cordincr,  to  be  held  in  the 
same  religious  veneration  by  the  Ceylonesc  as  the  Gan- 
ges by  the  inhabitants  of  Bengal.     The  water  of  tliis 


river  is  considered  us  effectual  in  washing  away  »in ;  but 
dead  bodies  arc  never  thrown  into  it.  The  immortality 
of  the  soul,  and  the  resurrection  of  the  body,  arc  doc- 
trines generally  believed  among  the  Ceylonesc.  They 
suppose  that  the  souls  of  the  just  are  immediately  after 
death  admitted  into  the  rank  of  gods,  and  that  their 
ancient  prophets  and  good  kings  arc  long  since  employ- 
ed in  exercising  the  power  of  deities  :  while,  on  the 
other  hand,  the  souls  of  the  wicked,  particularly  of 
unjust  tyrants  and  impious  piiests,  arc  su|)poscd  to  have 
passed  into  wild  beasts  and  reptiles.  The  Ceylonesc 
are  very  liberal  in  the  distribution  of  charity.  It  is  cus- 
tomaiy  for  them  even  to  appropriate  a  certain  portion  of 
their  food  for  distribution  among  the  poor;  and  although 
among  the  Hindoos,  strangers  in  distress  are  accounted 
objects  of  very  little  compassion,  yet  a  Cingalese  will 
not  shut  his  house  against  a  Malabar  or  Moor  who  asks 
him  for  relief. 

Such  is  a  slight  sketch  of  the  system  of  Paganism 
professed  in  Ceylon.  Christianity,  however,  has  been 
established  on  the  island  for  three  centuries  past.  The 
Portuguese,  when  they  first  settled  on  the  coast,  intro- 
duced the  Catholic  religion  among  the  Cingalese,  and 
subjected  them  to  the  yoke  of  the  church  of  Rome. 
Afterwards,  the  Dutch  introduced  the  doctrine  of  the 
RefKiination,  and  propagated  the  profession  of  them 
among  the  natives.  Indeed,  if  the  number  of  converts 
be  any  proof  of  success,  in  no  country  has  Christianity 
been  so  successful,  in  modern  times,  as  in  Ceylon.  Both 
the  Catholics  and  the  Protestants,  boast  of  hundreds  of 
thousands  among  the  natives  wiiom  they  called  Chris- 
tians ;  but  we  regret  to  add,  that  most  of  them  had  no 
claim  to  the  title,  for  though  they  had  been  baptized  iti 
the  name  of  Christ,  they  were  still  worshippers  of  the 
idol  Buddhu.  So  late  as  1801,  we  are  informed  that  the 
n\imber  of  native  Protestant  Christians  on  the  island  was 
upwards  of  342,000;  and  that  it  was  supposed  the  Ro- 
man Catholics  were  still  more  numerous.  At  the  same 
period,  the  immber  of  native  schools  amounted  to  about 
1  TO  ;  but  shortly  after,  the  most  of  them  were  suppressed 
by  the  ill-judged  parsimony  of  the  Court  of  St  James's, 
though  the  whole  saving  to  government  scarcely  amount- 
ed to  the  paltry  sum  of  180ri/.  1 

The  government  of  Candy  is  an  absolute  despotism ; 
hut  notwithstanding  this,  the  natives  look  upon  certain 
fundamental  laws  and  regulations  existing  among  them 
from  time  immemorial,  as  the  real  depository  of  power; 
and  they  maintain,  that  if  the  king  encroach  upon  these,  . 
he  is  amenable  to  the  justice  of  his  country  as  well  as 
the  nicanest  subject.  It  is  evident,  however,  that  while 
there  is  no  power  to  balance  that  of  the  sovereign,  it  is 
only  a  successful  rebellion  that  can  bring  him  to  justice. 
The  monarcliy  of  Ceylon  is  completely  elective,  accord- 
ing to  the  fundamental  laws  of  the  kingdom  ;  and  when 
a  deposition  takes  place,  this  principle  is  usually  acted 
upon.  It  is  in  the  power  of  the  people  to  put  aside  the 
next  branch  of  the  royal  family,  and  to  ckct  a  <listant 
relation,  or  even  a  perfect  stranger.  If  the  last  king 
has  no  immediate  descendants,  and  the  hereditary  right 
lies  equally  between  males  and  females,  the  preference, 
according  to  the  Candian  laws,  is  given  to  the  female 
branch  of  the  family. 

The  king  of  Candy  yields  to  no  eastern  prince  in  the 
number  and  extravagance  of  his  titles,  and  in  the  reve- 
rence w  hich  is  shewn  him  by  his  subjects.  No  one  dare 
approach  him  without  prostrating  himself  three  several 
times  before  the  throne,  and  each  time  repeating  a  long 
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string  of  his  majesty's  titles.  No  one,  even  of  the 
highest  rank,  is  allowed  to  cough  or  spit  in  his  presence  ; 
ever)'  one  is  silent  before  him,  nor  does  any  one,  even  in  a 
whisper,  venture  to  address  one  another.  The  prime 
minister  is  the  only  person  who  is  allowed  to  stand  in  the 
royal  presence,  and  even  he  is  obliged  to  be  some  steps 
lower  than  his  majesty,  as  no  one  must  appear  on  a  level 
■with  him  who  is  supposed  to  be  descended  from  the 
sun.  The  business  of  state  is  transacted  between  the 
king  and  the  prime  minister  in  low  whispers  ;  and  any 
message  from  his  majesty  to  those  present,  is  conveyed 
in  the  same  manner  by  the  adigars. 

The  highest  officers  of  state  are  the  adigars  or  prime 
ministers.  They  are  two  in  number,  and  actually  share 
all  the  power  of  the  court  between  them.  The  officers 
next  in  rank  are  the  dessauvas,  who  are  the  governors 
of  the  corles,  or  districts,  into  which  the  kingdom  is 
divided,  and  they  are  also  the  principal  military  com- 
manders. The  whole  plans  of  government  form  a 
regular  system  of  oppression,  which  falls  with  peculiar 
severity  on  the  lower  orders  of  the  people.  Few  have 
the  courage  to  appeal  against  the  unjust  extortions  of 
the  higher  ranks,  and  fewer  still  meet  with  any  redress. 
They  have  long  since  been  stript  of  every  thing  valua- 
ble, and  many  of  them  trust  for  subsistence  to  the  spon- 
taneous productions  of  their  forests,  rather  than  cul- 
tivate fields,  whose  produce  must  be  shared  with  their 
oppressors- 

The  principal  revenues  of  the  king  consist  of  presents 
or  contributions  brought  him  by  the  people,  or  rather 
forced  from  them  by  his  officers.  They  consist  of  money, 
precious  stones,  ivory,  cloth,  corn,  fruit,  honey,  wax, 
arms,  and  other  articles  of  their  own  manufacture,  such 
as  spears,  arrows,  pikes,  targets,  &c.  The  lower  clas- 
ses, however,  are  not  the  only  persons  who  feel  the 
burden  of  supplying  the  royal  treasury.  On  certain 
festivals,  which  the  king  observes  in  great  state,  all  the 
nobles  and  principal  people  are  obliged  to  appear  before 
him,  and  none  of  them  must  come  without  a  present. 
It  is  dangerous  for  them  to  keep  back  on  these  occa- 
sions, and  a  liberal  gift  is  necessary  for  the  preservation 
both  of  their  persons  and  their  property.  But  these 
stated  contributions  are  not  the  only  kind  of  extortions 
practised  in  Candy  to  fill  the  royal  treasury.  The  mo- 
ment that  the  king's  officers  understand  that  any  one  is 
possessed  of  valuable  articles,  they  demand  a  shaix  of 
them  for  the  sovereign.  Artists  are  likewise  frequently 
employed  by  the  prince  to  make  him  arms  and  difl'erent 
works  in  gold  and  silver  at  their  own  expense. 

As  the  government  of  Candy  is  completely  despotic, 
every  subject,  without  distinction,  must  be  ready  at  the 
call  of  the  sovereign.  His  regular  troops.  Captain 
Pcrcival  estimates  at  about  20,000  ;  but  these,  though 
called  regulars,  have  neither  arms  nor  clothes  to  entitle 
them  to  that  appellation.  They  wear  whatever  dress 
they  choose,  and  arm  themselves  with  any  kind  of  wea- 
pons they  can  procure,  as  spears,  pikes,  swords,  targets, 
bows  and  arrows,  muskets  and  bayonets,  so  that  altoge- 
ther they  have  a  very  motley  appearance.  Besides  those 
that  are  considered  as  regular  troops,  the  king  has  a 
numerous  militia  scattered  over  the  country,  and  his 
guard,  like  that  of  despots  in  general,  is  composed 
entirely  of  foreigners. 

A  few  years  before  this  island  fell  into  the  hands  of 
the  British,  the  Dutch  introduced  new  regulations  in  the 
management  of  the  finances  of  the  settlement,  in  con- 
8C(juciice  of  which  its  income  was  greatly  augmented, 


wliile  the  expences  were  diminished,  as  appears  from 
the  following  statement  ;•— 


Income. 

Expences. 

In  1787,     . 

.     823,362 

823,362  Florins 

1791,     . 

1,345,761 

794,755 

For  some  years  after  the  Dutch  possessions  on  this 
island  fell  into  the  hands  of  the  British,  they  were  placed 
imder  the  management  of  the  East  India  Company  ;  but 
from  the  beginning  of  1802,  they  became  a  royal  go- 
vernment, and  were  placed  under  the  immediate  direc- 
tion of  his  majesty's  ministers,  who  now  regulate  the 
affairs  of  the  settlement.  The  Cingalese,  who  live  un- 
der the  British  government,  are  now  subjected  to  our 
laws,  and  to  our  form  of  administering  justice,  except 
in  a  few  points  in  which  their  ancient  customs  are  retain- 
ed. They  are  governed  by  their  native  magistrates,  but 
the  supreme  controuling  powers  always  reside  in  the  ser- 
vants of  his  majesty.  According  to  the  report  of  the 
Dutch  board  of  trade,  the  revenue  of  Ceylon  was  for- 
merly able  to  defray  their  expenditure  on  account  of  the 
island  ;  but  of  late  years  the  expenditure  had  far  exceed- 
ed the  produce  of  the  revenue.  In  1795  it  amounted 
only  to  611,704  livres,  while  the  charges  of  the  esta- 
blished government  were  upwards  of  double  that  sum, 
amounting  to  1,243,338  livres,  or  57,934/.  sterling. — 
Though  the  revenues  of  Ceylon  are  now  much  greater 
than  under  the  Dutch  administration,  yet  they  are  not 
sufficient  to  defray  the  expence  of  our  various  establish- 
ments on  the  island.  Captain  Percival,  indeed,  esti- 
mates them  at  1,200,000/.;  but  Mr  Cordiner  informs  us 
that  this  must  be  a  great  mistake,  and  that  at  present 
they  do  not  exceed  226,600/.,  while  the  ordinary  expen- 
diture of  the  island  amounts  to  330,000/,  so  that  the  loss 
to  government  amounts  to  no  less  than  103,400/.  In  this 
state  of  the  revenue,  he  says,  every  source  is  included, 
allowing  60,000/.  from  the  East  India  Company  on  ac- 
count of  cinnamon,  and  40,000/.  as  the  average  produce 
of  the  pearl  fisheries,  though  we  apprehend  the  estimate 
of  the  latter  is  too  low.  See  Percival.  Cordiner.  £din- 
biirgh  Medical  and  Surgical  Journal,  vol.  vii.  p.  254, 
Fabricii  lux  Evangelii  fier  totain  orbem  exorcens.  Trans- 
aclions  of  the  Missionary  Society,  vol.  ii.  and  iii.  Mar- 
tyn's  Christian  India,  a  Sei-mon  fireached  at  Calcutta, 
January  I,  1811.     (w.  B.) 

CHAFF-CuTTEH,  is  a  machine  for  cutting  hay  and 
straw  into  short  lengths  for  cattle. 

The  machine  for  cutting  chaft",  which  has  been  long 
in  use,  consists  of  a  plane  box  or  trough,  moimtcd  on 
four  legs  to  support  it,  and  across  the  end  of  the  box,  a 
large  knife  or  blade  is  worked  by  means  of  a  handle  fix- 
ed to  one  end  of  it.  The  other  end  of  the  knife  is  jointed 
to  a  lever,  which  moves  on  a  centre  at  the  bottom  of  one 
of  the  legs,  so  that  when  the  knife  is  worked,  one  end 
describes  the  arch  of  a  circle,  while  the  other  is  applied 
by  the  handle  to  the  end  of  the  trough  or  box  ;  and  the 
straw  being  placed  in  it,  the  end  of  the  straw  which  pro- 
jects beyond  the  extrcnuty  of  the  box,  is  cut  ofl"  by  the 
knife  when  worked  in  an  inclined  position,  and  with  a 
drawing  or  thrusting  stroke,  which  causes  it  to  cut  very 
clean.  The  workman  depresses  the  knife  with  his  right 
hand,  whilst  his  left  is  employed  in  making  the  straw 
advance  in  the  box,  every  time  a  cut  has  been  made. 
Thiis  he  does  by  a  fork  with  a  wooden  handle,  and  four 
or  five  prongs,  which  are  stuck  into  the  straw.  At  the 
time  when  the  cutis  made,  a  treadle  is  pressed  down  by 
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Ihe  foot,  which  draws  a  piece  of  wood  down  upon  tlic 
straw  in  tlic  box,  and  thus  coni|)n:sses  it  so  closely,  tluit 
the  iinife  cuts  much  iKtlcrthan  if  it  had  liccn  loose. 

From  the  dillicully  of  usinj;  this  implement  with  any 
rapidity,  the  farmer  employs  a  man  who  makes  a  husi- 
iicss  of  cullinfj  straw,  and  travels  from  one  farm  to  the 
next  with  his  chaif-hox  at  his  hack. 

Mr  U.  Salmon  of  Wohorn,  Ucdfordsliire,  has  invent- 
ed the  most  complete  chad"  machine  which  lias  yet  been 
produced:  it  is  represented  in  Plate  CXXXV.  Tit;.  1.  in 
which  AA,  lill,  are  two  cast-iron  wheels,  connected  to- 
gether by  bolts  a,  a,  extendini;  from  the  rim  of  one  wheel 
to  that  of  the  other.  The  wheels  are  mounted  on  an  axis 
C,  which  is  s\ipporte(l  on  bearinj^s  in  a  pro])er  framing, 
as  is  evident  from  the  figure.  'I'lie  straw  is  put  into  a 
box  or  trouijh  GF,  and  what  projects  beyond  the  end 
thereof  is  cut  off  by  two  knives  b,  b,  attached  to  the  in- 
sides  of  tlie  rims  of  the  two  wheels  AA,  BD,  which  are 
lurned  round  by  the  winch  handle  E;  or  where  there  is 
a  thrashing  or  flour-mill,  an  endless  rope  may  be  con- 
ducted round  the  jjulley  or  rigger  D,  and  thus  give  it 
motion  without  any  trouble.  The  knives  h,  b  are  placed 
at  an  angle  of  '15  degrees  to  the  direction  of  the  wheel's 
motion.  They  are  attached  to  the  wheels  by  iron  rods 
or  levers  C,  moveable  on  a  a:-nlie-i)in,  and  capable  of 
being  forced  forwards  towards  the  chafV-box  by  springs, 
whieii  are  formed  to  adjust  by  screws  /(,  and  act  more  or 
less  as  occasion  may  require,  so  as  to  give  the  knife  as 
much  pressure  against  tlie  end  of  the  box  as  may  be  re- 
fpiisite  to  cut  the  straw.  The  knives  arc  prevented  from 
coming  too  far  forward,  and  occasion  unnecessary  fric- 
tion, by  the  wedges  under  the  staples  near  C  ;  which 
wedges,  as  the  knives  wear,  must  be  drawn  out  so  as  to 
])ermit  the  knives  to  come  more  forward.  With  the  pro- 
vision before  mentioned,  it  will  be  found  very  easy  at  any 
time  to  put  in  new  knives,  as  the  springs  and  levers  will 
always  adjust  them  to  their  work. 

On  one  side  of  the  wheel  is  fixed  a  round  block  of 
wood  y,  in  which  there  arc  four  holes  and  a  mo\cablc 
screw,  acting  as  a  crank,  upon  one  end  of  the  feeding 
arm  y,  ;Cr,  extending  nearly  liorizontal  to  the  cross  lever 
LM,  Fig.  2,  to  which  the  end  of  g  is  attached  by  a  pin. 
The  straw  is  brought  forward  by  a  pair  of  rollers  in  the 
box  E,  tlie  form  of  which  is  shewn  at  m  m,  in  Figs.  2,  4, 
and  5,  which  rollers  are  turned  from  the  outside  by 
ratchet  wheels  II,  on  each  side  of  the  box  F.  Tlie  ratchet- 
wheels  arc  provided  with  clicks,  as  shewn  in  Fig.  2, 
which  are  actuated  by  means  of  small  rods  r  r,  Fig.  .">, 
extending  from  each  click,  and  jointed  to  the  cross  lever 
LM,  which  moves  upon  a  centre-pin  c,  fixed  beneath  in 
the  bottom  of  the  box  F  ;  by  this  means,  the  rods  r,  in 
moving  either  way.  by  actuating  one  or  other  of  the 
clicks,  turn  the  ratchet-wheels  and  rollers  round  a  pro- 
per quantity,  to  advance  the  straw  forwards ;  but  this 
quantity  can  be  regulated  at  j)leasure,  according  to  the 
stroke  given  to  the  cross  lever  LM,  by  the  feeding  arm 
/  g,  and  crank  :  The  pin  which  attaches  the  end  g  of 
the  feeding  arm  to  the  cross  lever  L,  is  moveable  to  five 
difi'erent  holes  in  L;  by  means  of  which,  and  the  four 
holes  in  the  block  /,  before  described,  for  the  crank-pin, 
twenty  changes  in  tlic  length  of  the  chafl"  may  be  ob- 
tained. 15y  this  mode  of  feeding,  the  straw  is  perfectly 
at  rest,  and  does  not  press  forward  at  the  time  of  the  cut- 
ting ;  at  the  same  time,  lifting  up  the  feeding  arm,  its 
end  is  disengaged  from  the  pin  fixed  at  the  end  of  the 
cross-lever,  and  tlic  feeding  motion  is  instantly  thrown 
Vol.  V.     Part  U. 


ofi',  although  the  wheel  and  kriive.s  may  continue  their 
motions. 

Heneath  the  box  is  suspended  the  pressing-weight  K, 
which  may  be  made  more  or  less  powerful  by  shifting 
the  weight  on  the  lever  from  which  it  hangs  ;  and  it 
aUo  may  be  thrown  on  either  side,  more  or  less,  as  occa- 
sion may  retpiire  ;  which  will  be  found  useful,  in  forcing 
the  straw  towards  the  knife,  and  counlei  balancing  the 
ratchet-wheel  of  the  upper  roller.  The  arbor  of  thif^ 
lever  carries  two  short  levers,  one  of  which  is  shewn  at 
r.  Fig.  1.  From  these,  iron  rods  jiroceed  to  the  pivots 
at  the  ends  of  the  upper  spiked  rollers,  by  which  means 
the  straw  is  always  equally  pressed  in  passing  the  two 
spiked  rollers.  Cireat  advantage  is  obtained  in  this  ma- 
chine, fiom  its  cutting  various  lengths — from  its  resting 
during  the  cut — from  the  knives  being  adjusted  to  work 
by  their  regulating  springs — from  the  feeding  being  rea- 
dily thrown  off — and  from  the  pressure  being  moveable 
to  either  side  of  the  box.  In  consequence  of  the  knivcf, 
acting  against  the  end  of  the  box,  which  is  covered  with 
steel-plate,  they  arc  constantly  kept  sharp. 

Figs.  6,  7,  and  8,  are  figures  of  a  chaff-cutting  ma- 
chine, which,  under  a  variety  of  forms,  has  come  into 
very  general  use.  The  original  was  constructed  by  Mi- 
James  Pike,  who  presented  one  to  the  Society  of  Arts 
many  years  ago.  It  has  received  successive  improve- 
ments from  Messrs  Cook,  Nailer,  Winlaw,  Macdougal, 
and  other  implement  makers,  till  it  obtained  the  form 
given  in  Plate  CXXXV.  Fig.  6  is  a  front,  and  Fig.  7  a 
side  elevation  ;  in  which  AAA  is  a  cast-iron  fly-wheel, 
with  three  curved  arms,  extending  from  its  centre  to  the 
circumference  ;  and  against  these,  3  knives  b  b  b  are 
screwed  and  adjusted  by  wedges  behind,  to  apply  fairly 
against  the  end  of  the  box  D,  in  which  the  straw  or  hay 
is  spread  evenly  and  regularly.  The  spindle  a,  Fig.  7. 
of  the  wheel  is  supported  in  bearings  at  each  end,  one 
being  screwed  to  the  side  of  the  chaff-box,  and  the  otliei- 
fixed  upon  a  post  H,  which  is  attached  to  the  frame  K  by 
blocks,  and  secured  to  it  by  braces  I ;  so  that  it  is  very 
firm  and  secure  at  a  proper  distance  fi-om  the  fiamc  K. 
The  axis  a  has  a  worm,  or  endless  screw,  formed  upon 
it,  which  actuates  the  teeth  of  a  wheel  F,  fastened  upon 
the  end  of  the  spindle  of  the  lower  roller  in  the  chafl- 
box.  The  upper  roller  is  supported  in  a  frame  of  iron 
cf,  shewn  separately  in  Fig.  8.  This  is  attached  to  the 
box  by  centre  pins  at  e  e,  and  the  arms  cj",  ef,  proceed 
to  the  branches  which  carry  the  pivots  of  the  roller  g. 
A  bar  yy  unites  tlic  two  sides  of  the  frame  ;  and  upon 
this  a  short  lever  operates  to  press  down  the  whole  frame, 
and  thus  hold  the  roller  down  forcibly  upon  the  straw, 
and  press  it  between  it  and  the  lov/er  roller,  so  that  it 
will  be  moved  forward  when  the  rollers  arc  turned  round 
by  the  motion  communicated  to  the  worm-wheel  of  the 
lower  roller.  The  upper  roller  is  moved  by  a  contrate 
wheel  /,  on  the  extremity  of  its  spindle,  which  is  turned 
round  by  a  long  upright  pinion  m  ;  and  this  receives  its 
motion  by  means  of  a  similar  contrate  wheel  /  from  the 
lower  roller.  By  this  means  the  upper  roller  is  always 
kept  in  motion,  let  it  rise  as  high  as  it  will,  in  consc- 
C[uence  of  a  great  feed  of  straw  being  introduced  be- 
tween the  two.  The  short  lever,  which,  as  before  stated, 
depresses  the  upper  roller  and  frame  ef,  is  fixed  upon 
an  axis  rf;  on  the  end  of  which,  a  lever  d  c  is  fastened, 
and  loaded  at  pleasure  by  a  moveable  weight  r,  which, 
like  a  steelyard,  can  be  shifted  at  pleasure,  to  increase 
the  pressure  upon  the  straw.  A  piece  of  wood  h,  Fig.  8, 
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is  attached  co  ihe  iron  frame  e  f,  and  pressed  down  upon 
the  straw,  j\ist  before  the  place  where  the  knife  cuts  the 
straw.  The  whole  is  turned  round  by  one  man  working 
ahandlc  B,  fastened  on  the  end  of  the  main  axis;  and  it 
is  stated  by  the  inventor,  that  twenty-two  bushels  can  be 
cut  in  an  hotir  by  this  machine  with  one  man.  The  rol- 
lers which  advance  the  straw,  have  diagonal  ribs  of  iron 
projecting  from  them,  as  shewn  at  g-,  Tig.  8,  which  hold 
the  straw  fast ;  and  the  lower  roller  has  tlie  same. 

This  machine  is  of  small  size,  and  being  sold  at  a  low 
price,  is  very  generally  adopted;  but  the  action  is  not  by 
any  means  so  good  as  that  of  the  machine  of  Mr  Salmon ; 
and  the  rollers  acting  to  advance  the  straw  forwards  all 
the  time  during  the  cut,  causes  a  great  friction  on  the 
back  of  the  knives.  Mr  Passmore  of  Uoncaster  makes 
machines  on  Mr  Salmon's  plan,  of  a  small  size,  in  cast 
iron,  which  are  cheap  and  effective  :  And  Mr  Braby  of 
London  has  produced  a  simple  machine,  which  is  the  old 
chafi'-box  provided  with  rollers  to  advance  the  straw  ; 
and  these  are  turned  round  by  a  ratchet-wheel,  which  is 
moved  every  time  the  knife  is  raised  up  to  make  a  fresh 
stroke,  and  thus  the  straw   stands  still   during  the  cut. 

(,..F.) 


CH^ROPHYLLUM,  a  genus  of  plants  of  the  class 
Pentandria,  and  order  Digynia.     See  Botany,  p.  154. 

CHiETANTHERA,  a  genus  of  plants  of  the  class 
Syngenesia,  and  order  Polygamia  Superflua.  See  Bo- 
tany, p.  305. 

CHiET  ANTHUS,  a  genus  of  plants  of  the  class  Dics- 
cia,  and  order  Triandria.     See  Botany,  p.  334. 

CHjETODON.     See  Ichthyology. 

CHjETOSPORA,  a  genus  of  plants  of  the  class  Tri- 
andria, and  order  Monogynia.  See  Botany,  p.  107  ; 
and  R.  Brown's  Prodromus  Plant.  JVqv.  Holl.  &c.  p.  232. 

CHAGAING,  a  city  of  the  Birman  empire,  situated 
on  the  north  bank  of  the  Irawaddy,  at  the  foot  and  on  the 
side  of  a  rugged  hill,  crowned  with  numerous  eminences. 
A  white  washed  spiral  temple  stands  on  each  of  these 
summits,  and  produces  a  very  picturesque  effect.  The 
images  of  the  god  Gaudma  are  manufactured  here,  from 
fine  marble  obtained  from  a  quarry  of  Maengaing ;  and 
from  this  cause,  as  well  as  from  the  number  of  temples 
built  ill  its  neighbourhood,  Chagaing  has  become  a  place 
of  religious  resort.     N.  Lat.  21°  56',  E.  Long.  96°.     (y) 

CHAIN.     See  Surveying. 


CHATNWORK. 


Under  this  head  may  very  properly  be  ranged  some  of 
the  most  extensive  and  useful  manufactures  of  this  coun- 
try. The  term  Chainnuorl:  is  used  for  those  substances, 
■whether  lineal  or  superficial,  in  which  any  kind  of  cord- 
age or  thread  is  linked  together  in  the  form  of  a  chain, 
for  any  purpose  of  useful  or  ornamental  manufacture. 
The  variety  of  these  is  considerable,  and  their  utility 
renders  all  of  the  branches  very  extensive. 

Of  the  lineal  kind,  the  ornamental  manufacture  known 
by  the  name  of  Tambouring,  and  now  very  extensively 
practiscdin  this  part  of  Great  Britain,  is  the  principal. 

Under  the  superficial,  every  class  or  branch  of  ho- 
siery may  be  included,  whether  plain  or  ornamental ; 
and  all  the  vai'ieties  of  the  lace  manufacture,  as  practised 
botli  upon  the  continent  and  in  Great  Britain.  It  also 
Tnay  be  considered  as  including  every  species  of  net- 
work, whether  of  that  flimsy  and  light  kind,  which  is 
manufactured  either  in  the  weaving  loom  or  stocking- 
frame;  or  the  more  substantial  kinds,  employed  in  the 
various  fisheries,  for  lining  the  sides  of  ships  of  war,  and 
many  other  purposes.  These  manufactures,  being  strict- 
ly little  more  than  varieties  of  the  same  class,  it  is  pro- 
posed, in  the  present  article,  to  give  some  account  of 
them,  in  the  following  order. 

1«/,  Lineal  chaining,  or  tambour  work,  as  executed 
both  by  the  hand  and  by  the  recently  invented  raaehiuery. 

2J,  The  various  leading  branches  of  the  hosiery  or 
stocking  manufacture. 

3(/,  Reticulation,  or  net-work  of  various  kinds,  espe- 
cially tliat  which,  by  promoting  and  extending  the  Bri- 
tish fisheries,  is  of  the  most  essential  importance  to  eve- 
ry branch  of  the  community. 

It  can  hardly  be  expected,  that,  in  a  field  so  unbound- 
edly extensive,  every  detail  should  be  included  ;  but  if 
a  general  view  of  tlie  whole,  combined  into  one  focus, 
can  be  effected,  the  object  will  be  in  a  great  degree  at- 
tained.    The  first,  then,  to  which  attention  is  to  be  paid, 


is  the  principles  and  practice  of  tambour  or  chainwork 
on  cloth. 

CHAP.  I. 

A}x{ilicati(jn  of  the  firincifile  of  Chainviork  to  Tamboxtring, 
or  the  liroduction  of  ortiajiiental  Ploivers  and  Pigures 
ufloti  Cloth. 

The  close  and  compact  form  which  the  linking  of  any 
kind  of  thread  or  yarn,  iuto  the  form  of  a  chain,  assumes 
when  tacked  upon  the  superficies  of  the  lighter  fabrics 
of  cloth,  has  been  very  successfully  and  extensively  ap- 
plied to  many  species  of  ornamental  manufactures  of  this 
description.  Of  the  origin  of  these  manufactures,  if  any 
record  has  at  all  been  preserved,  it  has  never  reached 
the  public  view ;  and  as  it  seems  highly  probable  that 
most  of  them  either  originated,  or  were  first  noticed,  in 
those  recesses  of  monastic  seclusion,  to  which  it  became 
the  policy  of  the  Roman  Catholic  priesthood,  during  the 
plenitude  "of  the  papal  power,  to  devote  even  a  very 
great  proportion  of  the  female  population  of  Europe,  it 
was  hardly  to  be  expected  that  arts,  which  were  deemed 
at  least  childish  and  nugatory  by  the  men,  whose  chief 
trade  was  war,  and  whose  ambition  and  interest  alike 
were  gratified  by  the  profession  of  arms,  should  form 
objects  of  curiosity  or  attention.  The  priesthood  alone, 
unenured,  and  proi)ably  but  little  inclined  to  exercise  in 
their  own  persons  those  military  talents  to  which  they 
Were  too  often  sufficiently  anxious  to  prompt  the  laity, 
were  almost  the  only  depositories  of  every  art,  as  well 
as  every  science;  and  their  obvious  jwlicy  dictated  the 
concealment,  more  than  the  propagation,  of  every  art 
and  science,  by  the  knowledge  of  which  cither  celebrity 
or  wealtli  might  be  attained.  If  this  general  principle  be 
studied  with  candour  and  patience,  we  shall  be  at  very 
little  loss  to  account  for  the  almost  universal  iguorance 
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of  what  are  termed  the  dai  k  ages ;  and  it  is  at  least  a 
matter  of  some  curiosity  to  trace  tlic  same  principle 
which  directed  the  most  powerful  eiiii)ires  and  monur - 
chies,  even  so  low  as  to  regulate  the  casual  eniploymenl 
of  the  meanest  fcmah-.  In  the  exercise  of  most  of  those 
manufactures  which  we  have  derived  from  our  inlei-- 
course  with  o\n-  continental  nei(;hhours,  we  have,  very 
naturally  and  very  wisely,  been  at  more  p;iins  to  adapt 
them  to  suit  our  own  purposes,  than  to  conceal  their 
origin;  and  the  original  names  rcmaininfj  (generally 
serve  us  to  trace  tlieir  origin. 

The  original  frame  upon  which  rloili  is  stretched  to 
undergo  the  operalioi\  of  the  hook,  which  forms  the 
chainwork  upon  its  surface,  consists  of  two  circular 
hoops  ;  the  outer  ring  being  coated  round  with  lists  of 
clotli,  or  any  other  soft  and  compressible  substance.  The 
cloth  being  stretched  over  the  inner  ring,  the  outer  is 
applied,  and  the  friction  of  the  two  gives  the  whole 
means  of  tension.  These  frames,  or  hoops,  in  their  most 
simple  form,  are  merely  held  between  the  knee  and  the 
chin  of  the  operator,  wliile  working.  As  this  is  a  clum- 
sy and  inconvenient  posture,  tlic  first  improvement  seems 
to  have  been  confined  to  the  addition  of  a  pedestal,  upon 
which  the  hoops  might  rest,  and  the  female,  who  per- 
formed the  work,  miglit  sit  in  a  more  easy  posture  while 
at  her  employment,  or  leave  it  with  ease  and  security 
for  the  purpose  of  attending  to  any  other  domestic  occu- 
pation. 

Such  has  been,  and  probably  still  is,  tlie  state  of  this 
art  upon  the  continent,  excepting  in  Suit/.erland,  where 
it  has  been  long  a  source  of  niai  kelublc  profit,  rather  than 
domestic  ornaineni. 

As  an  ornamental  branch  of  what  is  termed  ladks' 
work,  it  has  been  long  known  and  practised  in  Britain  ; 
but  its  hitroduclion,  as  an  article  of  general  manufacture, 
is  much  more  recent  than  the  first  practice.  The  intro- 
duction of  it  into  the  western  part  of  Scotland,  where  it 
is  chiefly  exercised,  hardly  exceeds  the  period  of  thirty 
years;  and  in  the  early  instances,  it  was  chiefiy  under 
the  direction  of  foreigners.  As  the  art,  which  is  very 
simple  in  its  principle,  but  requires  a  great  degree  of 
manual  dexterity  and  practice,  became  more  extensively 
used,  means  to  obviate  two  inconveniences  attending  t!ie 
tambour,  or  drum  tent,  were  first  employed. 

It  was  fovmd  convenient,  where  a  piece  of  cloth  was 
broad,  and  a  pattern  close  and  tedious,  to  employ  a  num- 
ber of  hands  upon  the  same  piece,  in  order  that  it  might 
be  quickly  finished  and  brought  to  maiket.  Ilencc  the 
invention  of  tlie  common  tambour  frame,  now  universally 
used  in  those  districts  of  Britain  where  the  manufacture 
is  practised,  took  its  rise.  This  tent,  or  frame,  is  ex- 
cessively simple,  consisting  merely  of  two  parallel  roll- 
ers placed  horizontally  in  a  wooden  standard,  and  fur- 
nished with  ratchet-wlieeli  and  catches,  to  preserve  or 
augment,  when  necessary,  the  tension  of  the  cloth.  When 
the  cloth  is  A  or  54  inches  broad,  six  girls  may  be  em- 
ployed upon  the  same  piece  without  impeding  each 
other  while  at  work,  and  by  dividing  the  cloth,  which  is 
stretched  between  the  rollers,  at  one  time,  either  into 
equal  portions,  or  according  to  the  capability  of  the  re- 
spective workers,  it  must  be  evident  that  a  very  power- 
ful spirit  of  emulation  will  be  excited,  which  will  very 
far  overbalance  any  disadvantage  arising  from  delay,  in 
iuiy  of  them  detaining  the  others  while  finishing  her  par- 
•icular  portion. 

The  operation  consists  in  drawing  the  loop  of  a  thread 


successively  through  the  other  loop,  so  long  as  the  work 
is  continued  ;  and  as  all  those  loops  would  be  undone  in 
a  moment,  merely  by  pulling  the  end  of  the  thread  which 
has  been  used,  it  becomes  necessary  to  make  the  end 
fast,  either  when  a  thread  i.s  exhausted,  or  a  figure  fi- 
nished. The  appearance  of  the  chain  will  be  found  bv 
inspecting  I'ig.  5,  Plate  CXXXVII. 

To  apply  tand)Ouring  to  ornamental  purposes,  the  va- 
riegation of  these  chains  is  all  that  is  necessary  ;  but  the 
judicious  application  of  this  to  actual  practice,  is  the 
great  excellence  of  those  who  are  esteemed  most  dex- 
trous at  their  business.  From  this  the  whole  ait  may 
evidently  reduce  itself  to  two  heads,  viz.  chaining,  ami 
diiecting  the  chain.  The  first  of  these  is  that  property 
which  brings  the  ait  of  tambouring  within  the  general 
scope  of  this  article.  The  secon<l  is  that  particular  ap- 
plication of  chaining,  which  fits  it  for  the  special  purpose 
to  which  it  is  to  be  peculiarly  applied.  The  c/iainint^ 
part  of  tlie  operation  is  in  every  paiticular  analogous  to 
the  principle  of  the  stocking  manufacture,  excepting 
that  wc  may  fairly  consider  hosiery  as  a  superficies,  ami 
tambouring  as  a  succession  of  lines,  drawn  in  such  di- 
rections as  to  constitute  a  superficies  of  tiiat  form  which 
we  re(|uire,  and  that  this  latter  superficies  only  partially 
covers  another,  which  forms  the  plane  upon  which  it  is 
placed,  for  the  purpose  of  ornament. 

As  an  article  of  manufacture,  considered  as  a  source 
of  national  or  individual  wealth,  the  tambour  niaiiufac- 
lurc  may  be  regarded  in  three  points  of  view. 

\st.  As  it  becomes  a  source  of  employment  to  the  poor 
and  laborious  classes  of  the  community,  and  how  far 
either  general  or  individual  comfoit  may  be  promoted  by 
the  cultivation  of  the  art ;  and,  consequently,  how  far. 
in  a  moral  point  of  view,  it  may  have  been  either  bene- 
ficial or  injurious  to  society. 

2d/t/,  If  considered  merely  as  an  article  of  innoceiit 
luxury,  what  proportion  of  the  population  of  Britain 
may  lie  fairly  directed  to  it,  without  prejudice  to  the  ex- 
ercise of  relative  duties  more  important  and  indispensiblc  ? 

It  has  been  computed  that  the  tandiouring  of  musiins, 
when  at  its  greatest  extension,  employed  at  least  20,00ij 
females,  cither  wholly  or  partially.  Of  these  females, 
many  lived  in  the  vicinity  of  Glasgow,  the  chief  seal  of 
the  manufacture,  and  others  were  scattei-ed  through  al- 
most every  part  of  Scotland,  and  supplied  with  work  and 
money  by  agents  emiiloyed  by  those  manufacturers,  who 
found  it  their  interest  to  embark  extensively  in  the  bu- 
siness. Whether  the  diversion  of  even  tl.e  occasional 
industry  of  20,000  females  from  all  tlie  common  duties 
of  life,  for  the  purpose  of  ornamenting  a  few  rags,  which 
would  hardly  bear  the  alkaline  delcrioialion  produced  by 
half  a  dozen  of  \\ashin;js,  was  a  proper  direction  of  the 
energies  of  a  country,  may  be  very  fairly  questioned. 
Even  in  the  most  remote  parts  of  Scotland,  while  the 
business  was  general,  the  efiects  were  prejudicial  both 
to  the  morals  and  the  comforts  of  tlie  people.  In  Glas- 
gow, they  were  to  the  last  degree  deplorable;  a  tam- 
bourer  of  ordinary  dexterity  could,  in  general,  earn  five 
or  six  shillings  a  week,  by  constant  application.  By 
those  vicissitudes  of  price  which  the  almost  constant 
fluctuations  of  the  mercantile  system  produce,  a  great 
deal  more  could  sometimes  be  obtained.  To  the  labour- 
ing artizan,  who  could  with  ditBculty  procure  the  ne- 
cessaries, and  but  seldom  the  comforts,  of  life,  the  pos- 
session of  a  few  daughters  became  really  a  source  of 
wealth;  evcrv  thing  therefore  was,  iu  most  instances, 
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sacrificed  to  the  tambouring.  At  five  years  of  age,  when 
it  was  found  that  a  child  could  handle  a  needle,  and  per- 
haps earn  a  shilling  or  two  in  a  week,  every  idea  of  edu- 
cation was  instantly  abandoned.  A  female  child  was 
rendered  incompetent  to  the  performance  of  any  one  so- 
cial duty,  that  she  might  bring  a  shilling  or  two  more 
home  \ipon  Saturday.  The  children  finding  their  pecu- 
niary value,  soon  began  to  think  that  the  application,  as 
well  as  the  earning,  of  money,  came  immediately  within 
their firofier  cognizance.  The  consequence  was  natural; 
theft  and  prostitution  followed  so  closely  upon  the  heels 
of  misdirected  industry,  that  many  never  saw  the  age  of 
20  years !  The  picture  could  be  much  more  highly  co- 
loured, but  it  would  become  nauseous  and  disgusting. 
The  outline  is  faithfuUly  drawn  from  long  observation, 
and  could  be  confirmed  by  viewing  the  untimely  graves 
of  many  thousands !  Were  the  picture  coloured,  it  would 
be  unfit  for  human  view  ! 

It  would  be  a  ridiculous  affectation  of  morality,  which 
could  hardly  gain  credit,  to  say,  that  these  were  the 
chief  objects  which  directed  the  attention  of  the  author 
of  this  article  to  the  invention  of  the  machinery,  by  which 
this  direction,  or  mis-direction,  of  human  labour  might 
be  at  least  in  a  great  degree  superseded.  But  although 
this  might  have,  in  some  degree,  resulted,  or  may  still 
perhaps  result,  from  the  use  of  the  machinery,  if  the 
demand  for  tambour  work  continues,  the  immediate  sti- 
mulus, as  in  all  commercial  pursuits,  was  directed  by 
jjersonal  interest.  By  restoring  a  number  of  efficient  be- 
ings to  the  exercise  of  fair  industry,  in  objects  which 
promised  to  be  of  great  benefit,  both  to  themselves  and 
to  the  public  in  general,  he  might  indeed  have  done 
some  good  to  sqciety.  The  immediate  use  of  the  ma- 
'■liine,  it  is  his  present  object  to  describe,  and  tliis  may 
jierhaps  prove  more  likely  to  attract  the  attention  of  his 
reader. 

Patent  Tambour  Machine. 

The  first  idea  of  this  machine  arose  from  a  casual 
•  onvcrsation  with  a  gentleman,  at  that  period  extensively 
engaged  in  the  muslin  manufacture,  and  fond  of  mechani- 
cal pursuits.  Some  study  convinced  the  inventor,  that 
the  construction  of  a  machine,  which,  by  bringing  into 
action  a  great  number  of  needles  at  the  same  time,  would 
.-hortcn  the  process  by  manual  labour,  and  might  be 
!-endered  actually  efficient,  was  perfectly  practicable. 
The  diversification  of  pattern  seemed  to  constitute  the 
whole  difficulty,  and  the  application  of  Sir  Isaac  New- 
town's principle,  of  two  forces  acting  alright  angles  to 
each  other,  presented  a  facility  of  overcoming  lliis  obsta- 
cle, which  encouraged  him  to  proceed.  To  apply  this 
principle  in  the  various  ways  whic!\  might  ettect  his 
purpose,  did  not  occur  for  a  long  time  afterwards,  and 
his  first  idea  was  confined  to  the  construction  of  a 
machine,  which  might  be  put  in  motion  by  a  person  who 
should  exercise  his  discretion  in  shaping  the  pattern, 
whilst  he  should  be  enabled  to  perform  all  the  other 
operations  by  the  pressure  of  his  feet.  It  seemed  more 
easy  to  move  the  cloth  than  the  needles,  and  for  thi.s 
reason  the  cloth  frame  was  made  to  shift  in  both  direc- 
tions; at  the  same  time  he  received  a  suggestion,  that 
a  perpendicular  position  might  admit  of  many  conveni- 
ences of  which  a  horizontal  one  could  not  be  made 
susceptible  ;  and  satisfied  of  the  justice  of  the  remark, 
he  immediately  adopted  if.  Aftei-  some  consideration,  a 
machine  was  constructed  under  his  direction,  and  after- 


wards a  second,  which  he  casually  superintended,  being 
at  that  time  engaged  in  other  pursuits.  Aftei-  two  years, 
he  formed  a  connection,  by  which  his  tvhole  study  and 
time  were  to  be  devoted  to  the  completion  and  practical 
application  of  his  invention.  Six  of  the  machines  were 
set  to  work  in  this  way,  after  which  he  was  sent  to  Lon- 
don by  the  company,  in  order  to  procure  the  patent,  and 
comply  with  that  proviso  comn\on  to  all  patents,  which 
requires  a  specification  of  the  invention  to  be  enrolled 
in  the  Court  of  Chancery  within  thirty  days  of  the 
sealing  of  the  patent.  At  this  period,  the  idea  of  render- 
ing the  machine  automatic  had  barely  presented  itself 
to  him,  and  consequently  the  last  part  of  the  specifica- 
tion which  describes  the  possibility  of  applying  mechani- 
cal power,  is  stated  as  merely  prospective.  Upon  his 
return,  he  extended  and  applied  this  principle  so  long 
as  the  work  was  under  his  direction.  The  results  of  that 
experience,  and  what  has  since  occurred  to  him,  will  be 
found  in  the  description  which  follows. 

In  Plate  CXXXVI.  are  represented  four  elevations 
of  this  machine,  according  to  the  latest  improvement.s 
made  upon  it.  Fig.  1.  is  a  transverse  elevation,  viewed 
in  front,  or  at  that  part  where  the  person  who  has  the 
care  and  supcrintendance  of  it  is  supposed  to  be  placed. 
At  AAA,  are  three  upright  posts,  being  exactly  one 
half  of  what  arc  used,  those  behind  corresponding  in 
every  respect  with  those  in  front.  At  B  is  a  horizontal 
cross-rail,  of  which  one  is  before  and  two  behind.  The 
frame  in  which  the  cloth  is  stretched  appears  at  C,  the 
lower  beam  and  under  part  being  concealed  by  the  beam 
D,  but  correspondent  in  every  particular  with  the  upper 
part,  which  is  visible.  At  E  is  the  middle  frame,  whicli 
in  that  work  contained  54  needles,  each  being  placed  at 
the  distance  of  one  inch  asunder,  and  designed  to  tam- 
bour a  piece  of  musiin  6-4ths  wide,  one  whole  row  being' 
wrought  at  the  same  time.  The  cloth  frame  is  suspend- 
ed, so  that  it  will  move  freely,  and  without  the  exertion 
of  much  power,  either  upwards  or  downwards  ;  and  with 
equal  facility  from  right  to  left,  and  vice  versa.  To 
ensure  this,  the  roller  G  is  placed  above  ;  and  in  order 
that  both  sides  of  tlie  cloth  frame  may  rise  and  sink 
equally,  cords  are  attached  to  each  end,  which,  after 
passing  a  sufficient  number  of  times  round  the  roller 
G,  descend  upon  the  opposite  side,  where  the  weight  of 
the  frame  is  nearly,  but  not  quite,  counterpoised  by  the 
weights  LL. 

The  tension  of  the  cloth  is  preserved  by  ratchet-wheels 
and  catches  to  either  roller,  precisely  as  in  a  common 
tambouring  tent ;  and  in  order  that  it  may  be  stretched 
laterulty  as  well  as  vcrlicalhj,  at  each  side  was  a  piece  of 
iron  filled  with  wire  hooks,  whicli  took  hold  of  the 
selvage  of  the  cloth,  and  wliich  operated  exactly  like 
those  frames  for  drying  cloth,  used  at  bleachfields,  and 
called  by  the  name  of  stenters.  In  the  double  framing 
at  the  right  hand,  that  part  of  the  machinery  which 
forms  the  pattern  is  contained,  and  this  consists  of  four 
wheels  fixed  upon  the  same  axis,  which  was  a  bar  of 
iron  one  inch  s(|uare.  Of  these  wheels,  three  were  18 
inciies  in  diameter,  and  one  26  inches.  The  wheel 
nearest  to  the  front  of  the  macliinc  is  a  ratchet,  and 
merely  regulates  the  motion  of  the  others.  It  was  cus- 
tomary to  form  two  flowers  by  one  revolution  of  the  axis, 
because  when  the  flowers  were  similar,  every  second 
row  was  reversed,  and  when  dissimilar,  every  alternate 
row  was  of  the  same  form.  In  the  first  case,  the 
i-atchct-whecl  formed  a  flower  by  half  a  revolution ;  in 
llie  second,  the  number  of  teeth  corresponded  to  the 
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number  of  loops  or  stitches  in  the  respective  flowers. 
The  next  wliccl  in  ordt  r  roinniiinicutcd  the  hoiizoiilal 
motion  to  the  IVanic  in  wliich  the  (loth  was  s>ispcn(k-<l ; 
the  third  wheil  f;:\\ii  the  peri)endiciihir  motion  ;  and  the 
t'ourtli,  or  id  iiu:li  wheel,  };avc  a  rotatory  motion  to  the 
needles  upon  their  own  axes.  'i"he  sieond  and  third 
wheels,  of  course,  were  those  immediately  employed  in 
the  Ibrmalion  of  patterns  ;  and  it  may  he  proper  in  this 
place  to  give  sonic  account  of  tlic  piinciple  hy  which 
they  were  litted  for  this  purpose,  as  it  is  by  far  the  most 
curious  and  least  understood  part  of  the  whole  ma- 
chinery. 

The  principle  upon  which  tiiis  motion  is  constructed, 
and  which  is  susceptible  of  infinite  variety,  depends  upon 
Ihc  two  lollowinj;  corollaries  to  the  thiril  law  of  motion, 
as  given  in  Sir  Isaac  Newton's  J'rinci/iia,  and  extract- 
ed from  iMr  MotLe's  translation,  edition  1303,  pages 
15,  16. 

>'  Cor.  I.  \  body  l)y  two  foi'ces conjoined  will  describe 
the  diagonal  of  a  parallelogram  in  the  same  time  that  it 
would  describe  the  sides  of  these  forces  apart. 

"  Cor.  2.  And  hence  is  explained  t!ie  composition  of 
any  one  direct  force  out  of  any  two  oblic|uc  forces  ;  and, 
on  llic  contrary,  the  resolution  of  any  one  direct  force  into 
any  two  oblic[ue  forces ;  which  composition  and  resolution 
;ire  abundantly  conlirmed  from  meclianics." 

Upon  the  ai)piication  of  this  theorem,  that  profound 
and  illustrious  philosopher  founded  the  first  rational  and 
satisfactory  explanation  of  the  causes  of  the  elliptical 
orbits  of  the  planets,  and  accounted  for  the  causes  by 
which  the  whole  system  of  the  universe  is  regulated  ; 
and  the  rcceiit  discoveries  of  La  Place,  and  other  eminent 
philosophers  of  the  French  school,  are  merely  extensions 
of  the  same  general  law,  involving  the  cd'ects  produced 
by  the  gravitation  of  the  planets  towards  each  other,  as 
well  as  towards  the  sun.  To  apply  tliis  principle  to  the 
construction  of  the  lamiiour  machine,  or  any  other  retniir- 
ing  extensively  vaiied  motion,  it  was  only  necessary  to 
produce  two  dircci  motions,  which,  as  being  the  most 
simple  and  efficient  mode  of  construction,  were  placed 
at  right  angles  to  each  otiier,  one  being  in  a  vertical, 
and  the  other  in  a  horizontal  direction  ;  and  as  it  is 
easier  to  communicate  motion  to  one  body  than  to  many, 
it  was  found  better  that  the  motions  which  produced  a 
relative  change  of  position  between  the  cloth  and  the 
needles,  so  as  to  regulate  the  successive  points  of  per- 
foration, should  be  given  to  the  former  rather  than  to 
the  latter.  In  the  first  construction  of  the  machine,  the 
motion  given  to  the  cloth  frame  was  cfl'ected  by  two 
screws,  one  placed  vertically,  and  the  other  horizontally. 
As  the  machine  in  this  state  was  wrought  by  the  opera- 
tor's hands  and  feet,  and  entirely  under  the  guidance  of 
his  discretion,  the  screws  were  turned  by  his  hands,  by 
two  small  winches,  so  calculated,  that  when  either  winch 
was  turned  to  the  extent  of  a  quarter  or  quadrant  of  one 
revolution,  a  shift  of  the  cloth,  eniial  tOi^^jd  part  of  an 
inch,  was  produced.  This  was  found  a  proper  length 
when  the  motion  was  directly  given  by  one  screw,  cither 
vertically  or  horizor.tally.  But  when  any  intermediate 
angle  was  to  be  formed,  it  refn:ired  that  tlie  shift  should 
be  less  in  both  screws,  as  the  obli<|ue  line  produced  by 
the  combined  action  of  both  screws  was  always  greater 
than  cither  side  apart,  in  the  same  ratio  that  the  hypo- 
ihemise  of  a  right  angled  triangle  exceeds  that  of  either 
of  the  sides.  When  the  screws  were  judiciously  turned, 
tliis  operation  succeeded  very  well  ;  but  as  the  ratio  of  the 
one  to  the  other  constantly  varied,  even  the  most  care- 


ful operators,  totally  ignorant  of  the  most  simple  cicmci* 
tary  pi-inciples  of  trigonometry,  were  in  coiislant  danger 
of  error;  and  when  entrusted  to  women  or  hoys,  wliich 
considerations  of  economy  ren<lcrcd  peculiarly  desirable, 
it  was  found  impossible  to  place  much  reliance  upon  the 
quality  and  regularity  of  the  work.  These  reasons, 
therefore,  induced  the  inventor  seriously  to  endeavour 
to  find  some  remedy,  which,  by  fixing  the  motions  of 
the  machine  under  regular  mechanical  laws,  should 
entirely  remove  both  the  blunders  and  inaccuracies  of 
human  agency,  and  this  he  was  enabled  to  effect  by 
removing  the  screws,  and  substituting  the  traverse 
wheels.  When  this  point  was  gained,  very  little  more 
was  necessai7  to  render  the  machine  entirely  automatic, 
and  this  was  speedily  effected. 

In  order  to  form  a  rule  by  which  a  pair  of  wheels 
may  be  formed,  to  produce  a  straight  line  at  any  angle 
of  oblifpiity,  nothing  more  was  necessary  than  to  con- 
struct a  table  of  trigonometrical  calculations  from  1°  to 
89°  inclusive,  the  measure  of  the  hypothcnusc  being 
always  the  side  given  =,'j  of  an  inch;  but  to  execute 
such  minute  measures  with  accuracy,  it  became  neccs- 
sarv  to  invent  a  machine  foi'  the  regulation  of  those 
divisions.  In  order  to  ciToct  this,  he  availed  himself 
partly  of  the  principle  of  the  common  clock-makers'  cut- 
ting engine,  and  i)arlly  of  the  best  description  which  he 
could  find  of  ."Mr  Ramsden's  celebrated  mscliinc  for 
dividing  astronomical  instrtiments.  Combining  these 
with  such  variations  as  suited  his  particular  object,  he 
contrived  a  cutting  engine,  by  which  he  was  enabled  to 
cut  with  considerable  precision  and  accuracy  to  divisions 
so  minute  as  the  1200th  part  of  sn  inch,  and  this  was 
found  quite  competent  for  every  practical  purpose. 

When  the  cutting  machine  was  completed,  the  given 
measure  of.^;^  was  effected  by  turning  a  handle  or  winch 
18  revolutions,  consequently  18  became  the  constant 
measure  of  the  hypothenuse  ;  and  from  these  the  vertical 
shift  was  equal  to  the  perpendicular  of  the  triangle  ; 
the  horizontal  shift  to  the  base  ;  the  angle  of  obliquity, 
contained  between  tl-.c  base  and  hypothenuse,  constituted 
the  deviation  from  the  horizontal  line,  and  its  comple- 
ment the  deviation  from  the  pLipcndicular.  If  this  tabic 
be  geometrically  examined,  it  will  not  be  found  abso- 
lutely correct ;  but  taken  as  an  approximation  for  a  prac- 
tical purpose,  its  greatest  deviation  will  not  exceed 
Yij^s^U  part  of  an  inch,  which  was  deemed  sufTiciently 
near. 

From  this  table  a  very  correct  practical  rule  was 
found  for  straight  lines  in  every  direction  of  obliquity, 
and  the  curved  lines  were  constructed  in  a  similar  man- 
ner, by  supposing  every  cuivc  to  be  the  arc  of  a  circle 
of  some  specified  dimension.  That  none  of  them  could 
be  geometrically  circular,  will  be  obvious  from  the  sim- 
ple consideration,  that  being  a  succession  of  loop  or 
chainwork,  the  tendency  of  the  thread  or  yarn  was  always 
in  a  direct  straight  line  when  stretched,  and  consequently 
all  circular  curves  were  treated  as  inscribed  polygons, 
the  number  of  whose  sides  was  so  great,  and  the  mea- 
sure of  each  so  minute,  as  to  render  the  deviation  from  an 
actual  circle  impcrceiiliblc  to  the  eye. 

The  Polygonic  Tables,  a  few  of  which  are  annexed  as 
specimens,  were  then  calculated,  to  show  by  inspection 
the  angle  which  each  would  form  with  a  horizontal 
straight  line,  and  these  were  instantly  found  merely  by 
referring  to  the  tables.  In  order  to  apply  these  tables  to 
the  formation  of  any  pattern  required,  the  usual  and 
perhaps  the  c?.sicst  way,  was  generally  to  draw  the  pat- 
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tern  upon  a  very  enlarged  scale.  To  calculate  the  num- 
ber of  loops  required  was  the  next  object,  and  this  in 
straight  lines  was  easy  from  actual  measurement,  32 
loops  being  always  allowed  for  an  inch.  The  curves 
being  always  supposed  to  be  arcs  of  some  circle,  were 
found  by  the  common  analogy  which  the  circumference 
of  a  circle  bears  to  the  diameter,  the  medium  propor- 
tion as  115  to  355  being  generally  used.  Were  more 
minute  calculation  necessary,  elliptical,  parabolic,  and 
hyperbolic  curves,  might  have  been  very  minutely  found  ; 
but  it  never  appeared  necessary  in  a  business  which  only 
required  a  sufficient  portion  of  accuracy  to  please  the 
eye,  to  expend  time  upon  such  extreme  nicety.  These 
were  the  general  rules  observed  in  this  business ;  and 
the  Tables,  with  short  explanations  of  each,  will  be  found 
at  the  conclusion  of  the  article. 
^  The  cloth  frame  being  loosely  suspended,  and  its  mo- 

tion regulated  by  the  cylinder  above,  it  was  further  sus- 
pended by  the  centre  from  one  end  of  the  lever  H,  the 
other  end  of  which  was  connected  by  means  of  two  stout 
iron  wires,  with  a  piece  of  iron  furnished  with  a  small 
friction  wheel,  and  acting  on  the  rim  of  the  perpendicular 
traverse  wheel  directly  midcr  its  centre.  The  tendency 
of  the  fi-ame  to  descend,  produced  a  gentle  pressure  of 
the  friction-wheel  against  the  rim  of  the  traverse,  and 
according  to  its  shape  the  frame  was  either  lowered  or 
jaised  at  every  shift  of  the  wheel. 

The  communication  between  the  cloth  frame  and  the 
horizontal  traverse,  was  effected  merely  by  a  small  con- 
necting bar  of  iron  between  the  edge  of  the  cloth  frame 
and  the  wheel,  the  rod  being  placed  directly  level  with 
Ihe  centre  of  the  wheel.  Tlie  pressmx  against  the  wheel 
was  very  simply  effected,  merely  by  tying  a  piece  of 
whip  cord  to  the  frame,  and  after  passing  it  over  a  pulley, 
suspending  a  small  weight  to  the  other  extremity  of  the 
cord.  A  screw  was  also  attached  to  the  breast-beam,  by 
which  the  cloth  frame  could  be  raised  at  pleasure,  to 
present  fresh  cloth,  by  shifting  a  notch  in  the  suspensary 
rod  C.  Thus  ten  or  twelve  rows  could  be  wrouglit  with- 
out shifting  the  beams  upon  which  the  cloth  was  stretch- 
ed. The  general  motion  was  communicated  by  a  leather 
belt  passing  over  tlie  pulley  at  N,  and  the  machine  could 
be  engaged  or  disengaged  at  pleasure,  by  means  very 
similar  to  those  used  for  other  machinery.  When  a 
llowcr  was  finished,  the  ratchet-wheel  moved  a  small 
Jever,  which  instantly  stopped  the  machine,  in  order  to 
prevent  accidents.  There  were  three  treddles  below, 
jiioved  by  wipers  upon  the  cross  shaft,  by  which  all  the 
motions  were  given.  The  first,  P  1,  served  to  set  for- 
ward llie  needle  frame,  so  as  to  produce  the  perforation 
of  the  cloth  by  the  needles;  th.e  second,  P  2,  set  in  mo- 
tion that  pait  of  the  machinery  which  supplied  the 
needles  with  thread,  and  which  is  afterwards  to  be  de- 
scribed; and  the  tliird,  P  3,  moved  the  ratchct-whetl 
one  tooth  between  every  perforation.  These  were  the 
chief  motions  in  front  of  the  machine.  Some  idea  of 
tliose  behind  may  be  formed  by  inspecting  Fig.  2,  which 
is  a  view  taken  directly  behind  the  machine. 

Of  the  parts  here  visible,  those  which  can  be  seen  in 
Fig.  I.  are  disiinguislied  by  the  same  letters.  The  re- 
maining parts  are  as  follow  :  At  Q  is  a  roller  or  cylinder 
of  wood,  which  gives  motion  to  the  needle  frame;  it  is 
operated  upon  liy  a  cliain  or  wire,  connnunicating  with 
the  trcddle,  wlii<  h  products  the  perforating  motion,  and 
returns  by  the  gi-avilation  of  a  weight  suspended  from  a 
stud  in  the  opposite  side  of  the  cylinder,  as  soon  as  the 
'jrcssurc  is  removed.     At  K  appears  that  part  of  the 


machinery  which,  by  the  operation  of  the  treddlc  P  2, 
gives  the  rotatory  motion  which  supplies  the  needles 
with  the  yarn,  and  which  will  be  better  understood  by 
referring  to  Fig.  2.  in  Plate  CXXXVI.  At  T,  Fig.  2, 
Plate  CXXXVI.  is  a  lever  suspending  a  weight  which 
elevates  the  ratchet  R,  as  soon  as  the  pressure  of  the 
wiper  is  removed  from  the  treddle.  At  S  is  a  guide  by 
which  the  motion  of  the  ratchet  is  regulated.  At  U  is 
the  weight  which  produces  the  returning  motion  of  the 
needles  to  the  front,  after  being  supplied  with  the  thread. 
At  V,  V  are  two  studs  driven  or  screwed  into  the  roller 
Q,  with  joints,  by  which  the  connection  is  formed  with 
the  back  part  of  the  needle-carriage,  to  produce  its  re- 
ciprocating motion. 

In  Fig.  3.  is  a  profile  elevation  of  the  left  hand  part  of 
the  machine,  or  that  most  remote  from  the  traverse 
wheels,  and  contiguous  to  the  part  where  the  moving 
power  is  applied.  In  this  figure  the  upper  part  of  the 
cloth  frame  appears  at  C,  with  one  of  the  ratchets  for 
distending  the  cloth.  The  upper  roller  is  at  G,  and  the 
balance  weights  guided  by  the  pulleys  at  C,  appear  atL. 
At  O  is  the  centre  of  the  shaft  which  carries  the  wipers, 
and  at  Q  the  back  roller,  as  in  the  preceding  figures.  At 
a  is  a  piece  of  iron  by  which  is  suspended  an  iron  bar, 
which  opens  and  shuts  the  barbs  or  hooks  of  the  needles. 
At  6  is  a  profile  of  the  needle  carriage.  At  E  is  the 
needle  frame,  the  foiiji  of  which  is  now  more  apparent. 
At  rf  is  a  screw  which  serves  as  a  stop  for  the  carriage, 
and  which  may  be  tempered  at  pleasure. 

In  Fig.  4.  the  forms  of  the  traverse  wheels  become 
more  apparent ;  1  being  the  ratchet,  2  the  horizontal, 
3  the  perpendicular,  and  4  the  needle  traverses.  At  5 
and  6  are  the  centre  screws,  in  which  the  axis  revolves. 

In  Fig.  5.  Plate  CXXXVI.  is  a  horizontal  section  of 
.  the  machine  immediately  above  the  needle-frame.  In 
this  figure,  many  parts,  partially  or  wholly  concealed  in 
the  former,  may  be  seen  in  their  proper  forms.  The 
letters  of  reference  denoting  the  particular  parts  are 
preserved  the  same  as  in  the  former  figures,  and  a  short 
recapitulation,  M'ith  such  occasional  remarks  as  may  oc- 
cur, will  probably  be  sufficient  for  the  purpose  of  fur- 
ther illustration.  Let  the  frame  work  be  supposed  to 
be  cut  asunder  immediately  above  the  level  of  the  needle 
frame,  and  the  six  posts  wliich  support  and  connect  the 
frame-work,  will  be  represented  by  the  letter  A,  six 
times  repeated.  Of  this  frame-work,  the  larger  depart- 
ment at  the  left  hand  contains  the  general  part  of  the 
machinery,  whilst  the  smaller  part  to  the  right  is  ex- 
clusively appropriated  for  that  portion  which  is  peculiar- 
ly constructed  for  the  formation  of  the  patterns.  At  C 
appears  a  horizontal  section  of  the  cloth-frame,  the  top 
rail  and  upper  roller  being  cut  away.  Immediately  be- 
low the  upper  roller  is  a  cross  bar  placed  with  its  edge 
towards  the  cloth,  and  another  bar  exactly  similar  is 
placed  below.  These  serve  to  keep  the  superficies  of 
tlie  cloth  always  at  an  equal  distance  from  the  points  of 
the  needles  ;  as  the  diameters  of  the  rollers  are  con- 
stantly varying  by  the  cloth  being  unwound  from  one  and 
roiled  upon  the  other.  At  E  is  the  horizontal  view  of 
the  needle-frame,  consisting  of  two  strong  iron  bars, 
placed  parallel  to  each  other,  at  the  distance  of  about 
four  inches,  with  their  edges  upwards.  Of  these,  the 
bar  nearest  to  the  front  of  the  machine  is  perforated  with 
small  lound  holes  at  e(iual  distances,  the  centre  s  of  the 
whole  being  exactly  in  the  same  straight  line.  The  front 
bar,  or  that  nearest  to  the  cloth,  is  cut  into  triangular 
notches,  also   at  equal  distances,  and  which  serve  for 
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tiic  sccoiiil  support  of  the  ntcdlc-hancllc.  The  triaiiKuhir 
form  was  found  siipeiior  lo  any  other,  because  the  han- 
dle, always  pressin^j  l)y  its  own  j^ruvity  towards  the  atule 
ant,'le  hilow,  touclicd  both  sides,  and  coiise(|uently  kit 
no  room  foi-  the  handle  lo  shake,  whicli  would  soon  liave 
been  the  ease,  hy  mere  friction,  even  in  the  most  accu- 
rately fitted  how.  Besides  this,  il  alVordcd  a  great  faci- 
lity hir  chani^in);  any  needle  which  mij;ht  accidentally 
be  injiued,  and  sid)stitutini;  another  with  little  delay  or 
loss  of  lime.  The  bar  next  lo  K,  after  beinj^  bored,  had 
another  thin  bar  of  nialleal)Ic  iron  screwed  lo  it,  through 
which  a  nmnber  of  small  holes  were  drilled,  and  lal)i)ed 
to  receive  small  screws,  the  centre  of  each  small  hole 
corn  spondinjv,  as  neatly  as  possible,  with  that  which 
received  the  extreme  pivot  of  the  needle  handle.  These 
screws,  the  heads  of  which  ai)pear  nearest  lo  K,  were 
foiuid  of  very  great  practical  utility  ;  for  if  any  small 
variation  took  place  in  the  length  of  a  needle  when  placed 
in  the  handle,  il  coidd  be  instantly  corrected  by  turning 
the  sciew  behind,  either  backwards  or  forward,  as  the 
case  re(|uired  ;  and  thus  all  the  points  of  the  needles  were 
preserved  in  the  same  straight  line,  and  at  equal  distances 
iVom  the  cloth,  notwithstanding  any  trivial  inaccuracy 
in  the  selling.  Contiguous  lo  the  bar  furthest  from  the 
cloth  was  a  slip  of  brass  cut  into  the  form  of  a  rack,  and 
extending  somewhat  more  than  ihe  whole  length  of  the 
frame.  It  was  Inmg  to  the  bar  so  as  to  move  freely  from 
side  to  side,  aiid  by  means  of  a  small  jiinion  of  16  leaves 
upon  each  handle,  communicated  a  rotatory  motion  to 
the  needles  upon  their  own  axes,  cither  from  right  to 
left,  ovvice  x'ersn.  The  Iccth  being  below,  neither  them 
nor  the  pinion  can  be  seen  in  l-'ig.  5.;  but  the  mode  of 
operation  is  distinctly  visible  in  I'lale  CXXXVII.  I'ig.  1. 
Ikhind  the  cloth  frame,  al  a  few  inches  distance,  is  a 
cross  rail  or  beam  of  wood,  which  carries  all  thai  pari 
of  the  machinery  which  was  appropriated  lo  ihe  purpose 
of  su|)plying  the  needles  with  the  thread,  or  as  it  is  used 
to  be  called  by  the  work  ])Cople,  the  feeding  machinery. 
On  tl\c  centre  of  this  beam,  at  R,  was  a  small  frame  of 
cast  iron,  in  which  was  the  wheel  work  necessary  for  the 
rolalory  part  of  the  inotion.  The  other  motion  was  a  re- 
ciprocating one,  alternately  approaching  lo  and  receding 
from  the  cloth,  which  was  efTicted  by  an  apparatus  be- 
low, pari  only  of  which  is  visible.  The  use  of  both  mo- 
tions was  as  follows  : 

1st,  In  order  to  throw  a  loop  into  the  hook  of  the 
iicedle,  il  was  necessary  that  the  thread  should  pass 
round  the  stem  of  the  needle,  in  the  interval  between  the 
time  when  the  perforation  was  completed,  and  that  when 
the  needle  returned  after  receiving  the  loop.  This  was 
pciformed  by  a  separate  set  of  brass  needles,  similar  to 
those  used  by  weavers  for  the  weaving  of  lapi)ets,  and 
■which  are  described  under  the  article  Ci.orn  Manufac- 
ture. The  motion  of  all  these  needles  being  entirely  the 
same,  they  were  driven  into  a  bar  of  hard  wood,  at  dis- 
tances cc|ual  to  those  of  what  were  termed  the  -working 
rteedles,  in  the  needle  fiame,  so  that  they  might  corres- 
pond with  each  other  respectively.  Consequently  a  single 
rotatory  or  circular  motion  communicated  to  this  bar, 
gave  a  corresponding  motion  to  every  needle  which  it 
contained.  By  these  means,  after  the  perforation  had 
taken  place,  the  first  motion  was  a  circvilar  one  of  the 
feeding  needle  round  the  W'orking  one,  which  lodged  the 
loop  upon  the  stem  of  the  latter.  But  as  it  was  necessary 
that  the  working  needle  should  be  shut  by  a  slider,  to 
prevent  the  barb  from  injuring  the  fabric  of  the  cloth 
when  returning,  it  was  also  ncccssarj',  that  before  this 


operation  took  place,  the  thread  should  not  only  be 
thrown  round  the  stem,  but  drawn  backwards  into  the 
hook.  This  second  operation  was  effected  by  the  addi- 
tional a|)paratiis  below. 

A  third  motion  was  also  necessary  to  in&ure  the  cer- 
tainty of  the  hook  always  catching  the  loop  when  drawn 
back;  and  as  the  working  needle  requiicd  a  rotatory 
motion  on  its  axis,  it  became  necessary  that  a  corres- 
ponding motion  should  be  given  lo  ihe  feeding  needle, 
so  that  one  should  be  always  as  nearly  as  possible  in  the 
directly  o])posite  part  of  the  circle  to  the  other.  The 
means  by  which  all  these  difl'erenl  motions  were  cfTecl- 
ed,  will  be  best  understoofl  by  describii)};  the  particular 
construction  of  the  machinery  behind;  and  this  is  more 
clearly  represented  in  Plate  CXXXN'I.  I'ig.  6.  than  in 
any  other  part  of  the  Plate.  Tin;  frame  which  contains 
all  this  jjarl  of  the  machinery,  is  represented  at  the  let- 
ters AB,  and  a  small  additional  frame  is  placed  behind  at 
P,  for  a  certain  portion  of  the  wheels.  The  w  hole  of  this 
frame  is  lo  be  fixed  firmly  upon  the  centre  of  the  cross- 
rail  behind,  and  at  right  angles  to  the  rail,  so  tliat  the 
oblique  point  O  may  ])rojcct  towards  the  back  part  of  the 
cloth,  at  a  few  inches  dislance.  The  oblifjuc  projecting 
part  of  the  spindle,  or  axis  al  O,  is  designed  to  answer 
the  purpose  of  any  common  revolving  crank,  by  moving 
round  a  given  point,  and  carrj  ing  with  it  the  bar  in  which 
the  feeding  needles  arc  driven  ;  and  this  motion  is  very 
simply  effected  by  the  per|)endicular  lack  D  working 
into  the  wheel  C,  which  is  loose  upon  the  axis.  The 
rack  1)  is  fixed  lo  an  upright  or  vertical  rod  of  polished 
iron,  sliding  freely  in  two  guides  fixed  to  the  rail  or  beam 
which  carries  the  whole  apparatus.  The  lower  part  of 
this  polished  rod  is  worked  by  the  middle  Ireddle,  so  that 
when  the  Ireddle  is  forced  down  by  the  wiper,  the  rack 
descending  gives  rulher  more  than  a  full  revolution  to  the 
wheel  C.  Attached  to  this  wheel  is  a  circle  of  brass  K, 
larger  in  diameter  than  the  wheel  C.  and  fumislicd  with 
a  spring  catch  G,  which  rests  in  the  wheel  F,  which  is  a 
latchet.  This,  when  C  is  pulled  down  the  spring  G, 
acting  upon  the  ratchet  1",  which  is  fast  upon  its  axis, 
carries  it  round,  and  as  the  spring  does  not  work  in  the 
contrary  direction,  the  rack  returns  for  the  next  stroke, 
without  bringing  back  the  spindle  ;  which  would  undo 
what  b.r-d  been  clone.  Thus  the  whole  revolution  of  the 
s]>indle  is  uniformly  one  way  w  ithout  returning.  This  is 
all  that  is  necessary  for  the  rotatory  motion. 

That  motion,  by  which  the  feeding  needle  is  always 
placed  in  the  opposite  pai  t  of  the  circle  to  the  working 
needle,  is  effected  as  follows,  by  the  wheels  in  the  small 
frame  behind.  On  the  exlrcmily  of  the  spindle  is  fixed 
the  pinion  I,  which  i-evolvcs  along  with  it,  giving  motion 
to  the  wheel  with  which  il  is  connected,  and  which  is 
loose  upon  its  axis.  To  this  wheel  is  fixed  the  ratchet 
K,  containing  only  two  notcl-.es  which  bisect  the  wheel, 
one  being  at  each  extremity  of  its  diameter.  The  spring 
catch  1,  pressing  on  the  circumference  of  the  wheel, 
catches  each  of  these  notches  in  succession  ;  the  effect 
of  which  will  be  immediately  seen.  The  wheel  L  is  fast 
upon  the  axis,  and  is  wrought  by  the  rack  M,  which  is 
screwed  to  a  cross  bar  deriving  its  motion  from  the 
largest  traverse  wheel.  Upon  tlie  large  spindle  the  pully 
at  H  carries  a  small  band,  passing  two  or  tliree  times 
round  it,  and  from  each  end  of  which  is  suspended  a 
weight.  That  represented  aiN,  Plate  CXXXVI.  Fig.  6. 
is  much  heavier  than  the  one  suspended  from  the  oppo- 
site side,  as  its  intention  is  to  pull  in  a  direction  conti-ary 
to  that  of  Ihe  impelling  power.     This  excess  of  weight 
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must  be  sufTicienl.  to  puU'back  the  band  by  friction,  after 
the  pulley  has  been  stopped  by  the  spring--calch  1  laying- 
hold  of  one  of  the  notches  in  the  ratchet  K.  The  effect 
of  this  apparatus  is  as  follows.  When  the  main  spindle 
O  has  performed  a  revolution,  or  somewhat  more,  by  the 
descent  of  the  rack  D,  any  excess  is  instantly  cured  by 
the  joint  operation  of  the  balance-weight  N,  and  the 
friction  of  the  rack  D  in  reascending  ;  and  the  position  of 
the  tooth  in  the  ratchet  K  becomes  the  stop,  by  which 
the  relative  positions  of  the  feeding  and  working  needles 
are  preserved.  Merely  for  the  sake  of  conveniency,  the 
calculation  betw'een  the  front  rack  for  the  needles  and  the 
back  rack  for  moving  the  regulator  K,  was  taken  as  two 
to  one.  Both  derive  their  motion  from  the  inverted  levers 
KK,  (Fig.  1.);  and  hence  the  range  of  one  will  always 
be  proportional  to  that  of  the  other.  When  the  inverted 
levers  are  shifted  either  way,  the  needles  before,  and  the 
regulating  ratchet  behind,  change  positions  by  the  same 
power,  and  at  the  same  instant.  The  perpendicular  rack 
gives  always  more  than  a  full  revolution  to  the  feeding 
crank,  but  the  excess  is  instantly  corrected  by  the  action 
of  the  counterpoise  N,  and  thus  the  relative  position  of 
the  two  frames  is  uniformly  and  correctly  preserved. 
When  the  motion  of  shift  is  in  the  contrary  direction, 
the  spindle  O  is  carried  w  ith  the  rest  of  the  apparatus, 
to  which  t'le  moving  wheel  C,  being  loose,  presents  no 
obstruction. 

Of  the  operation  of  that  part  which  produces  the  se- 
cond,  or   reciprocating   motion  of  the  feeding-bar,   the 
most  correct  idea  will  be  formed  by  referring  to  Figures 
3.  and  4.     In  Fig.  3,  a  prolile  elevation  of  it  is  given,  in 
which  almost  every  part  may  be  distinctly  seen.     Let  A 
represent  a  cross  section  of  the  beam  which  carries  the 
■whole  feeding  apparatus.  From  this  beam  descends  two 
projecting   arms ;   one  of  which   appears  at  B,   and  the 
other  is  in  every  respect   similar.     Their  horizontal  ap- 
pearance appears  behind  R,  in  Fig.  4.     Between  these 
arms  is  a  cross  shaft,  placed   so  as  to  vibrate  freely  in 
the  centres  ;  and  at  each  end  the  perpendicular  arms  arc 
joined   by  the  cross  shafl,  the  arms  being  fast  upon  the 
shaft.     From  the  middle  of  the  shaft,  the  lever  E  pro- 
jects at  right  angles  to  the  arms,  and  at  the  extremity 
is  fixed  a  weight,  in  order  to  give  it  a  tendency  to  de- 
scend ;  by  which  descent  the  perpendicular  arms  arc  im- 
pelled forward  towards  the  cloth.     From  the  upper  part 
of  the  perpendicular  arms,   a  connection  is  formed  with 
the  back  ])art  of  the  feeding  bar,  by  means  of  two  wires, 
with  a  hook  or  eye-joint  at  each  end,   to  prevent   them 
from  inipedii:g  the  circular  motion  of  the  bar.     When 
the   lever  E  is  at  liberty,  the  weight  descends,  and  tlie 
feeders   spring  forv.ard   close  to  the  cloth.     When  the 
perpendicular  shaft  which  carries  the  rack  of  the  feeding 
machinery  (D,  Plate   CXXXVI.  Fig.  6.)  reascends,  a 
jointed  catch,   represented  at  F,   catches  the  projecting 
arm  E,  lifts  it  up,  and  produces  the  retrograde  motion 
of  the  feeding  needles,  in  order  to  pull  the  threads  close 
into  the  barbs  of  the  working  needles.    When  the  work- 
ing needles  arc  shut,  and   leaving  the  cloth,  a  small 
hammer,  fixed  to  the  back  wooden  roller,  by  striking  a 
ci-ank,  forces  back  the  catch ;  and  the  projecting  arm  E 
descending,  brings  the  feeding  needles  again  close  to 
the  cloth.     Thus  the  reciprocating  motion  is  commu- 
nicated to  the  feeding  bar.     The  form  of  the  crank  at  O 
is  useful  for  tliis  motion,  because  it  tends,  when  the  bar 
recedes,  to  bring   back   the  threads  much   more  fully 
into  the  barbs  of  the  working  needles,  than  a  rectangular 
crank,  where  much  of  the  obliquity  would  still  be  pre- 


served, could  effect.  In  the  first  experiments,  cranks 
of  the  common  kind,  and  similar  in  appearance  to  what 
is  represented  by  the  lower  dotted  lines,  were  employ- 
ed, and  afterwards  abandoned  for  this  special  reason,  and 
after  their  inefficiency  had  become  apparent  from  actual 
experience. 

The  chief  parts  of  this  complicated  machine  being 
now  described,  at  a  length  as  great  as  the  limits  of  our 
work  can  admit,  and  perhaps  tiresome  to  some  readers, 
the  mechanical  description  shall  be  concluded  with  some 
remarks  upon  that  part  of  the  machine,  which  is,  of  all 
others,  that  which  requires  the  greatest  portion  of  atten- 
tion, and  upon  the  acciu'acy  of  which  the  chief,  if  not 
the  only  difliculty,  in  actual  practice  was  found.  This 
lies  in  the  construction  of  the  needle,  and  apparatus  be- 
longing to  it ;  and  what  illustration  can  be  given  by  re- 
presentation, without  a  great  multiplication  of  figure.s, 
will  be  found  in  Figure  2.  Plate  CXXXVII. 

The  tambouring  bears  so  strong  an  analogy  to  the 
stocking  manufacture  in  the  chaining,  that  at  first  the 
experiments  were  made  with  needles  in  every  respect 
similar  to  those  of  the  stocking  frame,  that  is  to  say, 
with  bent  pieces  of  iron-wire,  shut  by  the  pressiu-e  of  an 
iron  bar,  and  re-opened  by  their  own  spring  or  elasticity. 
A  very  few  trials  proved  this  to  be  inapplicable  to  tam- 
bouring, for  three  reasons  :  The  first  of  these  was,  that, 
by  bending  the  wire,  the  flexure,  which  really  formed 
the  point  of  the  needle,  was  too  blunt  to  perforate  the 
cloth,  without  risk  of  injvu-y  to  the  fabric  ;  and  the  metal 
was  too  weak  to  bear  sharpening  after  the  flexure  was 
made.  The  second  was,  that  the  pressure  of  the  bar 
which  shut  the  barbs,  also  made  the  stems  yield  very 
considerably,  and  this  was  apt  to  injure  the  cloth.  The 
third  reason  was,  that,  in  order  to  present  the  barbs  to 
the  action  of  the  pressing  bar,  the  needles  required  con- 
stantly to  be  brought  back  from  the  position  necessary 
for  the  pattern,  to  one  w  here  the  barbs  would  be  verti- 
cally over  the  stems.  In  order  to  remove  all  these  ob- 
jections, a  principle  was  adopted,  by  which  all  those  ob- 
jections were  removed.  The  hook,  or  needle,  was  nia- 
nufactiu'ed  from  solid  wire.  The  barb  was  made  verv 
short,  like  that  represented  in  the  figui'e.  The  closing 
of  the  barb  was  effected  by  a  small  slider  belonging  to 
each  needle,  and  the  pressing  bar-  cntirelv  removed.  The 
barb  of  the  needle  was  cut  like  those  of  common  fislinig 
hooks;  and,  like  them,  the  needles  were  made  from  , 
steel  wire,  so  as  to  be  susccptiljlc  of  tempering.  This 
aftbrdcd  a  facility  of  sharpening  the  points,  as  much  as 
those  of  sewing  needles,  and  I'cmoved  the  other  objec- 
tions, as  they  could  now  be  opened  and  shut  in  any  posi- 
tion. In  this  improved  state,  their  appearance  will  be 
foimd  very  nuich  such  as  in  Figure  2.  This  figure  re- 
presents a  section  of  the  needle  frame,  the  rack  by 
which  the  handles  are  made  to  revolve,  and  all  the  ap- 
paratus for  opening  and  shutting  the  needles.  The  point 
and  barb  of  the  needle  appear  at  a  ;  and  the  slider,  which 
is  partially  sunk  in  a  groove,  sunk  longitudinally  in  the 
stem  of  the  needle,  is  at  b.  The  slider  is  merely  a  piece 
of  pointed  wire,  which  has  also  a  longitudinal  groove, 
and  is  pointed  pretty  sharp.  The  slider  was  at  first 
fixed  to  a  piece  of  fiat  brass,  with  waxed  silk,  as  fishing 
hooks  are  tied  ;  but  the  silk  being  often  cut,  by  friction 
and  other  causes,  it  was  found  better  to  cast  a  socket  of 
tin  roimd  them,  of  the  shape  which  the  figure  represents 
in  profile.  At  c  is  a  socket  of  brass,  bored  so  as  to  fit 
the  handle  exactly,  and  slide  freely  upon  it.  The  u]>per 
part  of  this  socket  bcine  flattened,  to  receive  the  tin  int^j 
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wliich  the  slider  is  casl,  they  were  screwed  tot^cilicr;  a 
slot  bciii'f!;  cast  in  the  tin  to  allow  it  to  slide  a  little  back- 
ward or  lorwanl,  for  the  jjiirposc  of  tilliiijj  the  tin,  so  tual 
the  points  of  tlic  slider  and  needle  niijjht  correspond  wicen 
shut.  At  f  is  a  section  of  a  cast-iron  bar  extending; 
across  the  niacliinc,  bciiif^  the  same  as  is  represented  in 
Fij,'.  I.  I'late  tXXXVI.  at  E.  Uy  the  oscillatory  niove- 
inent  of  this  bar,  the  sockets  slide  backward  and  for- 
ward on  the  handles,  to  open  and  shut  the  needles, 
each  socket  being  grooved  to  admit  a  notch  of  the  bar. 
The  handle  is  at  ^,  the  pinion  at  h,  and  a  profile  of  the 
rack  at  i. 

These  are  the  principal  mechanical  parts  of  tlie  ma- 
chine, which  has  been  found  to  answer  very  well,  and  is 
still  in  use.  Its  chief  defect  is  its  complexity,  and  the 
fanciful  nature  of  the  work  for  which  it  is  employed.  For 
this  reason,  the  reader  will  perhaps  pardon  tlic  lengthen- 
ing of  the  article  a  little,  for  the  purpose  of  considering 
its  practical  economy,  in  point  of  cxpenci,  produce,  and 
return,  especially  as  those  remarks  arc  accompanied  by 
a  description  of  another  machine,  since  invented,  by  the 
writer  of  this  article,  the  expencc  of  which  .will  not  ex- 
ceed one-tenth  part  of  that  of  the  present,  and  whose 
product  must  be  vastly  greater.  It  is  also  so  different 
in  its  principle,  as  to  invade  no  one  particular  upon  wiiicii 
the  former  patent  rests  for  its  validity.  Mechaniccl 
descriptions,  in  general,  also  so  very  seldom  embrace 
considerations  of  economy,  or  mercantile  calculation  o: 
any  kind,  as  often  to  be  dangerous,  instead  of  proving 
really  useful. 

Economy  of  this  Invention. 

It  has  been  very  generally  and  very  justly  remarked, 
that  of  the  numerous  speculators  aiid  projectors  in  me- 
chanical inventions,  very  few,  if  almost  any,  derive  be- 
tielit  or  emolument  either  from  their  genius  or  their  la- 
bour; but  that  those  who  succeed  them  very  frequently 
do.  Tlie  causes  of  this  phenomenon  are  of  the  first  im- 
portance, to  both  the  man  of  science,  who  devotes  his 
time,  his  labour,  and  generally  the  most  valuable  part 
of  his  life  to  pursuits  of  this  kind,  and  also  to  the  capi- 
talist, who,  allured  by  the  prospect  of  exorbitant  profit, 
after  expending  large  sums  in  untried  speculations, 
ninety -nine  times  in  a  hundred  finds  his  golden  dream 
suddenly  interrupted,  and  heavy  loss  the  consequence  of 
embarking  in  the  dark,  with  no  other  guides  to  direct 
his  course  but  cupidity  and  credulity.  The  experience 
of  this  invention  affords  a  very  fair,  and,  if  propeily  con- 
sidered, a  very  salutary,  lesson  to  both  these  descrip- 
tions of  people  ;  and  the  author  of  this  article  does  not 
know  how  he  can  discharge  a  more  important,  or  more 
useful  duty,  than  to  present  to  others  the  results  of 
long  and  dearly  purchased  experience.  In  the  expec- 
tations of  profit  to  be  derived  from  every  new  inven- 
tion, it  is  necessary,  in  tlie  first  instance,  to  examine, 
with  as  much  accuracy  as  the  nature  of  the  business  will 
admit, 

Isf,  What  is  likely  to  prove  the  reduction  of  labour, 
and,  consequently,  of  expence  attending  the  improve- 
ment, supposing  it  to  be  completely  successful. 

2d,  Of  what  nature  is  the  business,  and  what  pros- 
pect docs  it  present  of  employment,  extension,  and  per- 
manence. 

3rf,  Under  the  peculiar  circumstances  of  the  case, 
what  capital  will  it  require,  both  to  overcome  the  con- 
Btaiit  impediments  attending  new  experiments  ;  to  ma- 
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tiirc  the  invciition ;  and,  fnially,  to  nsiablish  the  business 
upon  such  a  scale  of  magnitude,  as  wiil  ultimately  renni 
nerate  the  adventurers. 

Respecting  tlie  first  of  these  points,  the  prospects  at 
tending  the  c')iii|)l(:tion  of  this  discovery  were  sufficient 
ly  alluring.  'I'he  tambouring  business  had  been  estri- 
blislied  ill  Scotland  for  upwards  of  tv/enty  year.s,  and  V 
might  have  been  very  safely  assumed,  that  from  twenty 
to  thiity  tl.ousand  j)eo|)le  were  either  constantly  or  oc- 
casionally em|)loyed  in  it.  Duririg  all  this  period,  al- 
though, ill  coniiiion  with  every  other  branch  of  the  mus- 
lin manufacture,  it  had  undergone  occasional  vicissi- 
tudes, still,  after  every  stagnation,  it  had  constantly  re- 
vived, and  liecome  e(|ually  or  more  flourishing  than  ever. 
Consequently,  it  seemed  sufficiently  rational  to  assume, 
that  it  had  become  a  jiermanently  established  trade  in 
the  country;  which,  although  subject  to  the  vicissitude.": 
common  to  all  tiadcs,  and  especially  to  those  whose  ba- 
sis is  rather  founded  on  luxury  than  actual  necessity, 
presented  every  prospect  of  holding  a  certain  place  in 
the  general  mass  of  manufactures  at  all  times.  It  seem- 
ed further  warrantible  to  conclude,  that  every  improve- 
ment, whicn,  by  diininishing  labour,  must  ultimately 
lower  the  price  of  the  commodity  produced,  would  con- 
tribute to  its  further  extension,  by  bringing  it  within  the 
reach  of  the  most  numerous  class  of  the  community, 
who  were  withheld,  not  by  want  of  desire,  but  by  want 
if  wealth,  from  obtaining  it.  The  monopoly  attending 
•iC  possession  of  the  exclusive  right  of  manufacture, 
also  held  out  the  most  flattering  temptation  to  the  pos- 
sessors, by  affording  a  prospect  of  bringing  the  wnole 
trade  almost  under  their  immediate  controul.  Such 
prospects  might  very  naturally  be  supposed  to  operate 
powerfully,  both  uponithe  inventor,  and  those  who  em- 
barked with  him  in  the  speculation ;  and,  indeed,  it 
would  have  required  a  more  than  ordinal^  share  of  mo- 
deration, not  to  have  been  sanguine  in  the  anticipation  of 
success. 

Respecting  the  capital  necessary,  it  was  more  difficult 
to  form  any  precise  or  definite  idea.  Much  must  de- 
pend on  the  scale  of  magnitude  upon  which  the  busi- 
ness was  to  be  conducted,  and  how  soon  its  returns 
would  be  sufficient  to  furnish  the  means  of  its  own  ex- 
tension, as  far  as  prudence  would  warrant.  When  the 
business  was  begun,  the  first  difficulty  which  presented 
itself,  was  the  most  proper  means  of  providing  the  re- 
quisite machinery.  At  this  time  the  patent  had  not  been 
taken,  and  it  became  necessary,  therefore,  that  a  me- 
chanical establishment  should  1)C  provided,  both  in  or- 
der to  preserve  the  secret  until  legally  secured,  and  to 
furnish  the  means  of  executing,  with  facility  and  dis- 
patch, such  improvements  as  must  be  constantly  sug- 
gesting themselves  in  an  infant  undertaking. 

The  number  of  mechanics,  and  the  tools  and  mate- 
rials necessary  for  their  work,  required  a  very  great  ex- 
penditure before  any  return  could  be  expected  ;  and  with 
the  difficulties  attendant  on  first  experiments,  it  was 
upwards  of  twelve  months  before  eight  machines  were 
completed.  When  the  machines  were  set  to  work,  al- 
most the  whole  depended  upon  keeping  tlie  needles  in  a 
proper  working  state  ;  and  from  the  similarity  of  tlieir 
construction,  men  bred  to  tlie  stocking  m;inufacture, 
were  deemed  the  fittest  for  this  purpose.  But  in  order 
to  induce  these  men  to  abandon  the  profession  to  wiiich 
they  had  been  bred,  it  was  necessary,  in  the  first  in- 
stance, to  hold  out  at  least  some  stimulus  of  advantage; 
consequently  the  wages  were  high,  generally  about  sc- 
4F 


594 


CHAIN  WORK. 


vcnteen  or  eighteen  shillings  weekly.  With  the  disad- 
vantages of  a  new  business,  and  the  impossibility  of  at 
once  paying  wages  proportional  to  the  quantity  of  work, 
this  large  sum  in  a  great  measure  counteracted  the  di- 
Tninution  of  price  produced  by  the  quantity  wrought  by 
the  machine,  and  the  work  was  not  very  greatly  cheaper 
than  that  done  in  the  ordinary  way.  In  order  to  get  rid 
of  this,  which  in  a  great  degree  counteracted  the  saving, 
it  was  proposed  to  employ  boys,  who  might  be  procured 
for  five  or  six  shillings  a  week,  and  merely  keep  one  or 
two  men  as  superintendants.  The  reduction  of  price 
now  became  much  greater,  and  the  business  afforded  a 
much  fairer  prospect  of  success;  but  as  the  formation 
of  the  pattern  was  still  entirely  at  the  discretion  of  the 
worker,  it  was  found  almost  impracticable  to  get  giddy 
childreti  to  pay  proper  attention  to  the  quality  of  the 
work.  Conscious  that  if  these  defects  were  not  reme- 
died, the  improvement  must  be  still  inefficient,  the  in- 
ventor set  himself  to  contrive  some  means  by  which  the 
pattern  might  be  subjected  to  i-egular  mechanical  laws, 
instead  of  discretionary  operations,  upon  the  accuracy 
of  which  certain  reliance  could  not  be  placed,  and  had 
proceeded  to  a  certain  extent  with  his  improvements, 
when  he  was  dispatched  to  London  to  procure  the  patent, 
and  execute  the  specification.  Upon  his  return,  the  im- 
provements were  completed,  and  he  now  indulged  the 
flattering  hope  that  he  had  at  length  matured  his  inven- 
tion. The  other  partners,  entering  into  his  views,  pur- 
chased the  lease  of  a  large  house,  with  a  steam  engine, 
and  removed  the  work  to  the  new  situation.  Two  ma- 
chines were  immediately  set  to  work,  and,  besides  great 
improvement  in  the  work,  the  average  quantity  was 
more  than  tripled. 

When  these  machines  were  set  to  work,  boys  were 
still  employed  to  attend  them  ;  but  this  again  produced 
an  inconvcniency  of  another  kind: — their  parents  only 
kept  them  employed  whilst  it  suited  their  own  conveni- 
ency;  and  whenever  it  appeared  adviseable  to  place 
them  as  apprentices  to  any  regular  business,  they  were 
suddenly  withdrawn,  frequently  without  notice,  and  the 
machines  left  vacant,  until  a  substitute  could  be  found 
and  instructed.  These  reasons  suggested  the  idea  that 
young  women,  not  under  sixteen  years  of  age,  might  be 
more  beneficially  employed,  as  the  wages  might  be  safe- 
ly paid  fully  as  high  as  could  be  earned  by  any  other  em- 
ployment, and  at  the  same  time  so  low  as  to  yield  a  great 
profit  upon  their  work.  By  these  means,  and  some  im- 
provements on  the  machinery,  the  work  was  gradually 
brought  to  the  state  in  which  the  inventor  left  it.  At  this 
period,  tlie  following  statement,  taken  from  an  average 
of  three  months,  will  show  its  actual  state. 

Tlie  flowers  upon  the  cloth,  it  has  been  already  ob- 
served, were  at  an  inch  distance,  and  the  rows  placed 
in  the  bosom  of  each  other,  so  as  to  form  diamonds. 
When  the  diamonds  were  truly  formed,  there  were  72 
rows  in  the  yard,  and  this  was  most  commonly  the  case, 
although  sometimes  tlie  rows  were  a  little  more  sparse. 
Hence  the  number  of  flowers  upon  a  yard  in  length  were 
3888,  and  in  a  piece  of  10  yards  38,880.  But  as  a  small 
excess  of  measure  is  always  allowed,  in  general,  it  might 
be  assumed,  that  the  (lowers  upon  a  yard  were  4000, 
and  upon  a  piec:e  40,000.  Tiie  number  of  loops  or 
stitches  in  a  flower  also  varied  according  to  the  pattern, 
but  the  average  might  be  fairly  taken  at  30  to  each.  Ac- 
cording to  the  common  rate  of  paying  work  of  this  kind 
by  tlic  common  manual  process,  the  price  might  have 
been  pretty  fairly  estimated  at  two  shillings  and  sixpence 


per  yard,  or  twenty-five  shillings  per  piece.  These 
prices,  indeed,  are  liable  to  almost  const.uu  fluctuation, 
according  to  the  quantity  in  the  market,  and  the  demand 
for  them.  Sometimes  three  shillings,  or  even  three 
shillings  and  six  pence  were  given,  at  other  times  they 
might  perhaps  be  obtained,  for  a  short  time,  at  two 
shillings,  or  two  and  three  pence  ;  but  the  price  quoted 
may  be  considered  as  a  low  average  for  good  work. 
When  wrought  by  the  machine,  the  price  was  fixed  at 
nine  pence  per  yard,  but  in  order  to  stimulate  the  work- 
ers to  every  possible  exertion,  when  the  quantity  ex- 
ceeded 15  yards  per  v/eek,  one  penny  additional  per 
yard  was  allowed  as  a  premium,  and  when  inore  than 
18  yards  were  done,  two  pence  per  yard  was  allowed. 
The  effects  of  this  system  soon  became  apparent.  Ten 
yards  per  v/eek  were  at  first  tliought  to  be  a  great  quan- 
tity, but  in  less  than  three  months,  the  minimum  (acci- 
dents excepted)  was  14  yards,  and  the  maximum  22 
yards.  The  average  of  the  whole  might  be  taken  at  1.? 
yards,  or  60,000  flowers  per  week.  The  lowest  quan- 
tity, compared  with  very  constant  exertion  in  the  com- 
mon way,  was  in  the  ratio  of  about  16  to  1,  and  inordi- 
nary cases  nearly  24  to  1.  Every  machine  therefore 
enabled  one  person  to  do  the  work  of  24.  It  will  appear 
from  this,  that  the  rate  of  wages  had  risen  very  high, 
and  far  above  that  of  any  other  employment.  But  as  this 
had  in  a  very  short  time  arisen  from  the  great  improve- 
ment of  the  business,  and  as  the  inventor  considered  the 
good  faith  of  the  company  pledged  at  least  for  some  time, 
he  prevailed  upon  them  to  continue  the  prices  without 
reduction,  so  long  as  he  continued  to  manage  the  work, 
which  was  only  a  few  months.  What  has  been  the  rate 
either  of  work,  quality,  or  wages,  shice  that  time,  he  can- 
not say,  for  from  this  period  he  seldom  visited  the  work, 
and  a  few  months  afterwards,  circumstances  occurred 
which  made  him  resolve  to  visit  it  no  more.  Since  then 
he  has  never  seen  it.  From  these  premises  the  follow- 
ing practical  conclusion  may  perhaps  be  fairly  drawn; 
that  where  a  constant  demand  exists  for  a  manufacture, 
a  reduction  of  the  price  of  labour  of  at  least  three  fourths 
of  the  whole  must  be  a  certain  source,  either  of  emolu- 
ment to  the  adventurers,  or  of  saving  to  the  consumers. 
If  the  demand  be  such,  that  the  former  sale  prices  can 
be  altogether  or  nearly  maintained,  while  the  expense 
of  manufacture  is  greatly  reduced,  the  emolument  must 
accrue  to  the  speculators.  But  if  from  competition, 
either  of  the  same  or  similar  manufactures,  the  sale 
prices  are  greatly  reduced,  the  speculator  may  barely 
receive  a  competent  profit,  or  may  sustain  an  absolute 
loss,  whilst  the  consumers  derive  the  whole  benefit  of 
the  discovery,  by  a  corresponding  reduction  of  price. 
A  third  and  middle  case  probably  comes  nearer  to  the 
actual  state  of  this  and  many  other  inventions,  than  either 
of  the  preceding.  Taken  in  one  point  of  view,  an  im- 
mense saving  may  be  apparent;  whilst,  on  the  other 
hand,  the  manufacture  may  be  so  involved  in  contingent 
expences,  and  may  require  so  great  an  extension  of  ca- 
pital, as  entirely  to  consume  its  profits,  and  leave  an  ul- 
timate loss.  In  this  case,  an  establishment  was  set  on 
foot  to  occupy  60  of  these  machines,  but  only  12  were 
set  to  work.  The  rent,  the  millwork,  and  the  engine, 
were  all  upon  the  full  scale,  while  the  productive  part 
of  the  machinery  was  limited  to  one-fifth  part.  Against 
this,  however,  it  is  at  least  matter  of  serious  reflection 
to  consider,  how  far  it  might  have  been  prudent  to  cm- 
bark  a  sum  sufficient  to  employ  the  whole  establishment 
in  the  manufacture  of  a  mere  article  of  fancy,  subject  to 


CHAIN  WORK. 


595 


tfvcry  vicmsiuidc  ol"  capi-irc  uiul  fashion.  Upon  llic  wliulc, 
it  seems  plain,  llial  llic  business  was  either  carried  liy 
much  too  far,  or  not  far  enough.  The  cxpcnce  was  in- 
curred, a  larjjc  capital  sunk,  and  both  foi'titude  and  ex- 
ertion were  necessary  to  requite  what  had  been  risiteth 
A  sudden  stop  of  every  necessary  efVortat  the  most  cri- 
tical moment  was  certain  ruin,  and  thai  was  the  [)olicy 
unfortunately  followed. 

Upon  the  whole,  experience  lias  very  clearly  evinced, 
that  large  sums  cannot  be  prudently  expended  upon  ma- 
chinery calculated  for  articles  of  mere  fashion,  and  that 
the  exercise  of  mechanical  genius  will  always  be  better 
directed  to  provide  for  the  actual  wants  and  conveni- 
ences, than  to  gratify  tlic  whims  and  caprices  of  mankind. 
In  a  refined  state  of  society,  ornamental  arts  must  al- 
ways exist;  but  the  establishments  for  producing  these 
ought  ever  to  be  calculated  to  meet  those  frequent  stag- 
nations of  demand,  to  which  they  are  peculiarly  exposed. 
The  power  recjuired  to  drive  this  machine  being  very 
small,  and  even  that  capable  of  great  reduction,  by  ju- 
dicious alteration,  an  expensive  establishment  of  mill- 
work,  moved  by  power,  is  not  by  any  means  inherently 
necessary  for  the  business.  The  regularity  of  motion, 
produced  by  machinery,  is  indeed  desirable ;  but  the 
attendant  expcnce  is  more  than  e(|uivalent  to  any  advan- 
tage gained  by  its  use.  It  i.s  desirable  ti);.t  one 'simple 
rotatory  motion  should  direct  llie  whole,  but  this  might 
be  easily  given  by  the  attendant's  hand,  in  a  way  entirely 
similar  to  what  is  practised  in  the  incic  loom.  The  nee- 
dle frame  is  a  very  expensive  part  of  the  apparatus,  and 
this,  as  well  as  the  whole  concomitant  machinery,  may 
be  easily  dispensed  with.  The  pattern  wheels,  instead 
of  being  18  inches  in  diameter,  might  be  reduced  to  six 
inches,  with  equal  elTiciency ;  and  a  pattern  might  be 
carried  to  any  extent  by  constructing  them  as  spirals. 
It  is  also  very  practicable  to  make  commrtn  sowing  nee- 
dles answer  the  purpose  of  the  perforators,  and  those 
may  be  purcliased  for  3d.  per  hundred,  whereas  the 
former,  with  the  sliders,  Sec.  cost  upwards  of  10  shillings. 
Tlie  quantity  of  work,  upon  a  plan  of  this  kind,  might 
even  be  greatly  increased,  by  working  two,  four,  or  six 
rows  at  once;  and,  at  the  same  time,  a  machine  might 
be  constructed,  by  simplifying  all  its  parts,  certainly  for 
not  more  than  8/.  or  10/.  and  probably  for  much  less.  In 
such  a  state  as  this,  the  trade  might  easily  revert  to  its 
natural  and  legitimate  channel ;  for  the  expence  being 
but  small,  the  machines  would  soon  become  the  pro- 
perty of  those  who  wrought  with  them.  They  might  be 
made  to  occupy  so  little  room,  as  to  be  placed  easily  in 
an  ordinary  sized  dwelling-house,  and  the  connection 
between  the  employers  atid  the  employed  might  be  ren- 
dered exactly  similar  to  that  which  at  present  subsists 
in  the  w^eaving,  stocking-weaving,  and  other  branches  of 
manufacture.  The  pattern  wheels  alone  ought  to  be  the 
manufai.turjr's  property,  and  these  might  be  delivered 
■with  the  goods,  and  returned  when  they  were  finished, 
like  the  whetis  used  in  lappet  weaving.  A  sketch  of 
the  enteral  pri.iciples  of  a  machine  of  this  kind,  which 
embraces  no  one  part  of  the  patent  granted  for  the  for- 
mer, will  he  found  in  Plate  CXXXVTl. 

In  this  Plate,  Fig.  6.  represents  a  profile  elevation  of 
tlie  machine,  in  very  part  of  which  the  most  rigid  at- 
tention has  been  paid  to  simplicity  and  cheapness  of  con- 
-struciion.  T;.r  trame  work,  which  extends  from  the 
floor  to  the  ccilin;:,  consists  merely  of  two  upright  posts 
of  fla'  piank,  repr.  sentcd  at  A,  tlie  dimensions  of  which 
may  be  four  inches  by  one.     These  posts,  one  of  which 


only  is  visible,  being  firmly  secured  at  top  and  bottom, 
a  single  cross  rail  will  be  sufTicieiit  to  connect  them,  and 
may  be  of  dimensions  similar  to  the  jjosts,  and  placed 
upon  edge.  In  Fig.  6.  it  is  not  visible,  b\it  appears  dis- 
tinctly at  N,  in  Fig.  7.  Tlic  top  of  the  posts  may  be  bolt- 
ed to  a  cross  piece  of  wood  at  13,  nailed  to  the  joists  above. 
The  cloth  frame  of  this  machine  appears  at  I! H,  and 
from  the  curvature  of  its  shape,  tlie  sides  may  he  very 
conveniently  made  of  cast  iron,  and  the  cross  connections 
of  well-seasoned  wood.  Of  these  cross  connections,  the 
two  of  principal  importance  arc  the  triangular  pieces  at 
KK  ;  for  the  top  rail  at  H  is  merely  used  for  the  two 
suspensary  cords,  and  if  these  were  attached  to  the  sides, 
both  it  and  the  bottom  rail  might  probably  be  omitted, 
without  any  practical  inconvcnicncy.  At  I,  I,  arc  the 
two  rollers  for  stretching  the  cloth,  which  may  be 
made  like  those  of  any  common  tambour  frame.  In  this 
machine  the  perforators  are  placed  behind  the  cloth, 
upon  the  frame  D.  They  may  be  made  like  common 
sewing  needles,  excepting  that  the  eye  being  in  the  point, 
that  end  ought  to  be  sharpened  in  finishing  them,  instead 
of  being  blunted  to  resist  the  thimble,  as  in  the  ordniary 
way.  The  other  end  may  be  filed  into  a  triangular  shape, 
like  a  glover's  needle,  and  is  to  be  fixed  in  a  socket  of 
tin  like  a  stocking  frame  needle.  This  is  effected  by 
placing  the  needle  in  a  mould,  and  pouring  in  the  tin 
while  in  a  state  of  fusion.  The  shape,  both  of  the  nee- 
dle and  the  socket,  may  be  accurately  seen  in  Fig.  8,  to- 
gether with  a  section  of  the  bar  upon  which  it  is  placed, 
and  the  means  of  securing  it  by  a  bolt  and  ntit,  so  that 
any  needle,  if  broken,  injured,  or  worn  out,  may  he 
changed  at  pleasure.  The  whip,  or  yam,  is  placed  upon 
a  hollow  tin  cylinder,  as  in  the  former  machine,  and  eve- 
ry tlu'cad  passes  through  the  eye  of  the  corresponding 
perforator.  Tlie  motion  given  to  the  perforators  is  ex- 
actly the  converse  of  that  in  the  former  machine;  for 
here  the  perforation  is  from  behind,  and  the  reciproca- 
ting motion  may  either  be  given  by  wipers,  or  by  two 
small  cranks  upon  the  ends  of  the  shaft  G,  which  is  turn- 
ed by  the  operator's  hand.  Tlie  form  of  the  shaft  ap- 
pears in  I-'igure  9.  In  the  front  of  the  cloth  is  a  cross 
rail,  to  which  is  attached  a  frame  carrying  a  number  of 
perpendicular  needles,  one  being  correspondent  to  each 
perforator.  When  the  perforators  are  brought  forward, 
these  needles,  by  the  rising  of  the  frame,  pass  between 
the  perforator  and  the  thread,  and  thus  form  a  loop, 
which  remains  until  the  perforators  are  withdrawn  and 
return  again,  and  so  on.  The  proper  regulation  of  this 
motion  is  the  chief  matter  of  nicety  and  difficulty  in  the 
machine.  Copious  remarks  upon  its  nature,  and  the 
means  of  effecting  it  with  accuracy,  shall  therefore  be 
given  in  the  proper  place;  as  upon  this  rests  the  only 
difficulty  of  which  this  machine  appears  to  be  suscepti- 
ble, and,  at  the  same  time,  it  is  of  such  importance  that 
this  motion  should  be  executed  truly  and  steadily,  that 
without  that  being  accomplished  all  the  rest  would  be 
nugatory  and  illusive.  The  pattern  motion  is,  in  this 
machine,  to  be  given  by  two  spiral  worms,  which  may 
be  six  inches  in  diameter,  or  even  less  if  desirable. 
These  are  represented  in  Figure  10,  and  some  descrip- 
tion of  them  may  be  necessary.  .  They  so  far  resemble 
in  principle  the  transverse  wheels  of  the  former  machine, 
that  the  figure  of  the  pattern  depends  solely  upon  the 
forn\  into  which  their  rims  are  cut,  and  this  depends 
upon  the  principles  of  calculation  already  described. 
Were  a  motion  introduced  to  shift  the  contact  of  the 
frames  at  the  end  of  each  revolutionj  any  number  of 
4  F2 
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wheels  contiguous  lo  each  other,  upon  the  same  axis, 
would  answer  entirely  the  same  purpose ;  but  forming 
ihem  as  spirals  will  do  equally  well,  and  save  some  ad- 
ditional machinery.  In  order  to  avoid  the  errors  to  which 
the  ratchet  was  sometimes  liable,  on  account  of  the  in- 
ertia, it  is  proposed  to  substitute  in  this  machine  an  ob- 
lique wheel,  with  what  is  generally  termed  by  mechanics 
a  double  threaded  endless  screw.  This  being  turned  half 
a  revolution  for  every  shift,  the  whole  shifts  will  be  made 
with  a  precision,  which  may  in  every  instance  be  relied 
upon. 

For  the  purpose  of  allowing  the  cutter  to  come  fairly 
in  contact  with  every  part  of  the  circumference  of  the 
spiral  traverses  ;  while  the  pattern  is  cutting,  it  will  be 
proper  to  construct  them  in  pieces  equal  to  one  revolu- 
tion of  the  spiral,  and  these  pieces  may  be  removed 
while  cutting,  and  when  the  cutthig  is  finished,  all  may 
be  placed  on  the  axis,  and  secured  by  screws,  or  any 
other  sufficient  fixture.  In  order  to  allow  the  friction 
wheels,  which  are  in  contact  with  the  rims  of  the  spiral, 
to  traverse  freely  along,  some  such  contrivance  as  that 
represented  in  Figure  10,  may  be  adopted.  To  the 
lower  extremity  of  each  lever  may  be  fixed  a  small  bow 
or  brace  of  iron,  at  right  angles  to  the  lever,  and  secured 
by  a  screw  at  D.  Two  cross  shafts,  one  immediately 
above  the  other,  may  be  fitted  to  slide  freely  in  the  brace 
from  side  to  side.  To  each  of  these  a  small  friction 
wheel  may  be  fitted,  with  a  groove  in  the  rim,  to  lay  hold 
upon  the  circimiference  of  each  spiral.  When  the 
spirals  revolve,  the  friction  wheels,  by  the  action  of  the 
hollow  grooves,  will  be  drawn  laterally  along  tiiem  frotp 
F  towards  E ;  and  when  they  have  completed  their 
course,  they  may  be  drawn  back  by  a  v.-eiglit  or  spring, 
•whenever  the  groove  in  the  friction  wheel  is  removed 
from  the  circumference  of  the  spiral.  The  perpendicu- 
lar motion  of  the  cloth  frame  will  be  very  apparent  in 
the  elevation.  Fig.  2.  ;  for  the  action  of  the  spiral  upon 
the  lever  L  will  produce  it,  by  means  of  the  cords  OO, 
passing  over  the  puliies  in  the  cross  rail  N.  If  these 
cords  arc  double,  and  joined  in  the  middle  by  the  slip- 
knot used  by  weavers  lor  the  cordage  of  looms,  the 
frame  may  be  tempered  to  remove  any  inaccuracy  aris- 
ing from  stretchhig,  with  great  promptitude  and  facility. 
The  horizontal  motion  may  be  given  to  the  cloth  frame 
by  a  direct  connection  with  the  other  spiral,  as  in  the 
former  machine. 

This  will  perhaps  be  the  most  simple  and  efficacious 
mode  of  giving  the  traverse  motion,  where  a  single  row 
of  perforators  only  is  to  be  used  ;  but  as  it  may  be  desira- 
ble to  increase  tlie  quantity  of  work  by  using  different 
rows  of  perforators  at  the  same  time,  and  as  no  insur- 
mountable objection  presents  itself  against  this  amplifi- 
cation of  principle,  it  may  now  be  proper  to  extend  our 
views  to  the  means  of  augmenting  the  scope  of  the 
machine,  premising  that  the  ratio  of  increment  can  never 
be  so  well  ascertained  or  productive  of  actual  benefit,  as 
by  practical  experience.  If,  in  the  first  instance,  we 
propose  to  double  the  number  of  our  perforators,  so  as 
to  work  two  rows  of  figures  similar,  but  inverted,  we 
may  adopt  the  machinery  represented  in  Figure  1  1,  with 
rational  hopes  of  complete  success.  But  here  it  will 
be  evident,  that  from  the  very  nature  of  our  object,  wo 
must  abandon  the  plan  of  giving  the  lateral  or  horizontal 
shift  to  the  cloth,  and  communicate  it  to  the  perforators, 
as  they  must  now  work  in  inverted  directions.  It  will 
also  be  necessary  that  the  vertical  needles,  which  secure 
.SU©  kops  in  front,  must  move  aionjj  with  the  perforators, 


and  that  this  must  be  done  with  great  accuracy.  In 
this  case,  therefore,  the  vertical  motion  may  still  be 
given  to  the  cloth,  but  the  lateral  one  must  be  com- 
municated to  the  perforators.  In  Fig.  11.  if  a  motion 
is  given  to  the  frame  AB,  by  the  action  of  a  spiral  tra- 
verse upon  the  lever  A,  the  frame  CD  will  operate  con- 
stantly in  an  inverted  direction,  by  means  of  the  pulley 
and  band  at  G.  The  upper  frame  being  acted  upon  by 
the  traverse,  is  kept  pressing  upon  it  by  the  operation 
of  the  weight  F,  and  the  lower  frame  works  in  constant 
opposition  to  it  by  that  of  the  minor  weight  E,  which 
preserves  the  tension  of  the  connecting  band  at  G.  If 
four  frames  be  wanted,  the  plan  in  Fig.  12.  will  effect  it 
The  motion  of  the  middle  frames  2  and  3,  is  exactly  as 
before,  and  the  motion  is  continued  to  the  upper  and 
lower  frames  by  the  cross  clasps  at  H  and  I.  A  profile 
of  these  clasps  is  given  in  the  small  Figure  13.  In  using 
an  apparatus  so  extensive  as  this,  it  will  be  necessary  to 
devise  means,  either  by  hinges  or  otherwise,  for  speedily 
removing  and  replacing  the  upper  frames,  so  that  all  may 
be  accessible  for  the  purposes  of  repair  or  regulation, 
without  loss  of  time. 

It  will  now  be  proper  to  advert  to  the  means  of  pre. 
serving  the  relative  position  of  the  vertical  needles  in 
front  to  the  perforators,  and  for  this  reference  may  be 
made  to  Fig.  14.  Let  the  cross  rail  in  front  of  the  cloth, 
which  is  to  support  the  needles  which  retain  the  loops, 
be  constructed  with  a  groove  nearest  to  the  cloth,  into 
which  a  small  wedge  may  be  driven  for  each  needle,  as 
represented  at  A.  Let  the  needle  be  cast  into  a  socket 
of  tin,  of  the  form  represented  at  B,  and  a  small  weight- 
be  attached  to  the  oblique  tail  at  C.  In  the  side  of  this 
needle  let  a  groove  be  punched,  like  that  of  a  common 
stocking  needle.  At  B  must  also  be  a  socket  upon  which 
the  tin  may  vibrate  freely  from  side  to  side,  and  the 
gravity  of  the  oblique  weight  at  C  will  give  the  point  a 
constant  tendency  to  incline  towards  the  left  hand.  The 
point  rising  through  a  groove  in  the  frame  at  O,  its  posi- 
tion may  be  regulated  with  the  utmost  precision,  by 
tempering  the  wedge  at  A,  and  thus  it  will  be  made  to 
fit  the  perforator  with  very  great  nicety.  The  rising 
of  this  needle  between  the  perforator  and  thread,  will 
thus  seize  every  loop  ;  and  the  next  consideration  is  to 
open  these  loops,  so  that  the  perforator  may  pass  fairly 
through  them  at  next  perforation,  without  danger  of 
missing.  This,  it  is  presumed,  may  easily  be  effected 
w  ith  great  safety,  and  little  danger  of  error,  by  the  fol- 
lowing addition  to  the  apparatus.  Upon  the  same  centre 
at  B,  let  there  be  a  second  needle,  shorter  than  the  for- 
mer, and  also  fitted  with  an  oblique  tail  to  incline  its 
point  towards  the  left.  The  point  of  this  short  needle 
D,  resting  in  the  groove  of  the  longer  needle  O,  both 
will  rise  as  one  point,  and  any  slight  motion  to  distend 
them  afier  being  raised,  will  open  a  loop  through  which 
the  perforator  may  pass  witli  the  utmost  security  at  the 
next  perforation. 

From  this  general  description  the  ground  work  of  a 
machine  may  be  obtained,  which,  embracing  all  the  ad- 
vantages, and  extending  the  operations  of  the  tambour- 
ing machine,  avoids  its  most  material  defects,  coniplixity 
and  expence.  The  outlines,  rather  than  a  full  detail, 
arc  given,  not  from  any  motive  of  concealment,  but  of 
caution,  to  represent  it  merely  as  what  it  really  is,  viz. 
an  untried  invention.  Wipers  of  the  forms  of  Figs.  15, 
16,  and  17,  will  give  all  the  remaining  motions,  if  fixed 
on  the  revolving  shaft  driven  by  the  operator's  hand. 

The  following  table  is  precisely  similar  to  that  em- 


CILUNWORK 


)y7 


ployed  in  the  tambour  work,  and  will  serve  as  a  rule  for 
cutluij^  cither  wheels  dp  b|)ii:ils,  so  as  to  produce  every 
angle  ol' obliquity  which  can  be  required  in  any  pattern, 
however  comprehensive  or  varied. 

Proftortional  Trigonometrical  Table,  shewing  the  Ratio 
which  the  tlyfiothcnuse  of  amj  Right  Angled  Triangle 
bears  to  the  Dane  and  Rerfiendicular  rcn/iecdvetyy  the 
Measure  of  the  Hyfiothenusc  being  uniformly  =  18. 


Angle. 

Uasc. 

Perpen- 
dicular. 

1 

Angle 

Base. 

I'crptn. 
dicular. 

1° 

18 

0 

24° 

16.5 

8 

2 

18 

0 

25 

16.5 

8 

3 

18 

1 

20 

16 

8 

4 

18 

1 

27 

16 

8 

5 

18 

2 

28 

16 

8.5 

6 

18 

2 

29 

\6 

8.5 

7 

18 

2 

30 

16 

9 

8 

18 

3 

31 

15.5 

9 

9 

17.5 

3 

32 

15 

9.5 

10 

17.5 

J 

33 

ts 

9.5 

11 

17.5 

4 

34 

15 

9.5 

12 

17.5 

4 

35 

15.5 

9.5 

l.^ 

17.5 

4 

36 

15.5 

10 

U 

17.5 

4.5 

37 

15.5 

10 

15 

17.5 

5 

38 

14.5 

10.5 

16 

17.5 

5 

39 

14.5 

10.5 

17 

17 

5 

40 

14 

II 

18 

17' 

5.5 

41 

14 

11 

19 

17 

5.5 

42 

14 

11.5 

20 

17 

6 

43 

13.5 

12 

21 

17 

6.5 

44 

13.5 

12.5 

22 

16.5 

7 

23 

16.5 

8 

45 

13 

13 

CHAP.  II. 

Manufacture  of  Hosiery. 

As  the  tambouring  man\ifacture  is  produced  by  suc- 
cessions of  lineal  chaininij  in  various  directions,  the  more 
extensive  aiul  useful  branch  of  hosierv  or  stockings,  mav 
be  rei^arded  merely  as  the  extension  of  the  same  to  the 
formation  of  superticics.  In  the  working  of  plain  hosiery, 
the  loops  of  the  chain  are  precisely  the  same  as  in  the 
tambouring  ;  and  the  most  simple,  although  tedious,  way 
of  producing  this,  is  by  means  of  four  small  wires  direct- 
ed by  the  manual  operations  of  women,  or  what  is  usually 
termed  kniaing.  The  great  time  employed  in  this  opera- 
tion, however,  has  brought  it  much  into  disuse,  in  all 
those  districts  where,  from  the  extension  of  manufac- 
tures, female  labour  has  become  valuable  and  produc- 
tive ;  and  it  is  now  rarely  practised,  excepting  as  the 
occasional  employment  of  females,  whose  subsistence 
does  not  solely  depend  on  their  labour  ;  and  in  tlie  north- 
ern counties  and  isles  of  Scotland,  where  female  labour, 
from  the  want  of  manufactures,  is  neitlier  much  in 
demand,  nor  high  in  price.  The  northern  islands  of 
Slietland  and  Orkney  are  mdecd  almost  the  only  places 
where  knitting  is  now  practised  to  any  extent ;  and  the 
very  low  prices  at  which  these  stockings  arc  sold,  sufli- 
cicntly  prove,  that  very  little  indeed  is  charged  for  the 
labour  of  knitting  them.  The  art  of  knitting  by  means 
of  wires  is  so  entirely  of  tliat  kind  which  can  only  be 
acquired  by  repeated  trials  and  patient  application,  that 


it  would  be  a  fruitless  waste  «{  time  to  endeavour  to 
teach  it  by  description.  The  great  time  necessary  for 
knitting  by  wires  seems  early  to  have  been  felt,  for  the 
invention  of  the  frame  is  attributed  to  a  Mr  Lee  of  Cam- 
bridge, so  far  back  as  the  reign  of  Queen  Klizabeth,  and 
upwards  of  two  liundrcd  years  ago,  at  a  period  when 
practical  mechanics  was  neither  generally  understood, 
nor  extensively  practised  in  Britain.  Mr  Lee,  indeed, 
it  is  said,  found  so  very  little  encouragemeiit,  and  so 
many  obstacles  to  the  introduction  of  this  machine  in  his 
own  country,  that  he  emigrated  to  France,  where  he 
found  that  patroirage  which  he  had  in  vain  s<jlicited  at 
home.  Thus,  whatever  honour  England  may  claim  as 
having  given  birth  to  the  inventor  of  this  most  important 
and  useful  engine,  it  is  to  France  that  mankind  are  in- 
debted for  its  having  ever  been  matured  and  rendered 
practically  useful. 

No  description  or  representation  of  any  of  the  various 
stocki]ig-franies  in  use,  is  to  be  found  in  any  mechanical 
work  hitherto  published,  as  far  as  the  wiiter  of  this  arti- 
cle has  been  able  to  learn  ;  and  what  little  is  said  of  it  in 
former  Dictionaries  of  Arts  and  Sciences,  is  confined  to 
the  meagre  and  unsatisfactory  notice  that  such  an  engine 
exists,  without  the  most  distant  attempt  to  describe  ei- 
therthe  nature  of  its  construction,  orthe  principles  of  its 
operation.  It  has  been  customary  to  apologise  for  this 
omission,  by  representing  the  stocking  frame  as  a  ma- 
chine inmiensely  complicated  in  its  parts,  and  very  diffi- 
cult both  to  represent  and  to  comprehend.  The  stocking- 
frame  unquestionably  presents  this  aspect  to  a  stranger 
upon  a  cursory  inspection,  especially  to  one  who  is  not 
previously  intimately  acquainted  with  the  theory  of  me- 
chanics, and  the  practioal  application  of  the  laws  and 
principles  of  motion.  Yet  in  reality  many  compound  en- 
gines exist  much  more  complicated  in  their  operation, 
which  have  been  the  subjects  of  reiterated  discussion  and 
description.  The  reason  of  the  apparent  complexity  of 
the  stocking-frame  is  by  no  means  to  be  ascribed  either 
to  the  number  or  to  the  complexity  of  its  motions,  fur 
these  are  neither  numerous  nor  complicated  ;  but  to  the 
great  mmibcr  of  its  parts,  and  to  the  necessity  which 
exists  of  compressing  these  into  a  very  small  compass, 
in  order  to  fit  them  for  the  operation  required.  The 
principle  by  which  a  single  loop  is  formed  embraces  the 
whole  ;  and  it  is  not  the  difliculty  of  forming  one,  but  the 
necessity  of  forming  many  at  the  same  lime,  that  creates 
the  apparent  complexity. 

There  are  now  a  great  variety  of  different  frames  in 
use  for  producing  various  ornamental  kinds  of  hosiery, 
and  it  would  vastly  exceed  all  reasonable  limits  to  enter 
into  a  detailed  description  of  each.  A  few,  therefore,  of 
those  which  differ  most  materially  from  each  other,  have 
been  selected  as  specimens;  and  for  an  illustration  of 
these  the  reader  is  referred  to  Plate  CXXXVIII.  The 
first,  wiiich  indeed  forms  the  basis  of  tiie  whole,  is  thjt 
used  for  weaving  or  knitting  plain  hosiery,  and  is  the 
common  stocking  frame. 

Common  Stocking  Frame. 

Of  this  engine  a  profile  elevation  is  given  in  Plate 
CXXXVIII.  Fig.  1,  the  various  parts  of  which  are  as 
follow.  The  framing  is  supported  by  four  upright  posts, 
generally  of  oak,  ash,  or  other  hard  wood.  Two  of  these 
posts  appear  at  A.\,  and  the  connecting  cross  rails  are  at 
CC.  At  B  is  a  small  additional  piece  of  framing,  which 
supports  the  hosier's  seat.  The  iron-work  of  the  machine 
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is  bolted  or  screwed  to  the  upper  rails  of  the  frame-work, 
and  consists  of  two  parts.  The  first  rests  upon  a  sole  of 
polished  iron,  which  appears  at  D,  and  to  which  a  great 
part  of  the  machinery  is  attached.  The  other  part,  which 
is  generally  called  the  carriage,  runs  upon  the  iron  sole 
*t  D,  and  is  supported  by  four  small  wheels,  or  trucks, 
as  they  are  called  by  the  workmen.  At  the  upper  part 
of  the  back  standard  of  iron  arc  joints,  one  of  which  ap- 
pears at  Q;  and  to  these  is  fitted  a  frame,  one  side  of 
which  is  seen  extending-  to  H.  By  means  of  these  joints, 
tlic  end  at  H  may  be  depressed  by  the  hosier's  hands,  and 
it  returns,  when  relieved,  by  the  operation  of  a  strong 
spring  of  tempered  steel,  acting  between  a  cross  bar  in 
tlie  frame,  and  another  below.  The  action  of  this  spring 
is  very  apparent  in  Fig.  8.  In  the  front  of  the  frame,  im- 
mediately opposite  to  where  the  hosier  sits,  are  placed 
the  needles  which  form  the  loops.  These  needles,  or 
rather  hooks,  are  more  or  less  numerous,  according  to 
the  coarseness  or  fineness  of  the  stocking;  and  this,  al- 
though unavoidable,  proves  a  very  considerable  abate- 
ment of  the  value  of  a  stocking  frame.  In  almost  every 
other  machine,  (for  example  those  employed  in  spinning 
or  weaving),  it  is  easy  to  adapt  any  one  either  to  work 
coarser  or  finer  work,  as  it  may  be  wanted.  But  in  the 
manufactine  of  hosiery,  a  fraine  once  finished,  is  limit- 
ed forever  in  its  operation  to  the  same  quality  of  work, 
with  this  exception,  that  by  changing  the  stuff,  the  work 
may  be  made  a  little  moi-e  dense  or  flimsy,  but  no  altera- 
tion in  the  size  or  quantity  of  loops  can  take  place. 
Hence  wliere  the  manufacture  is  extensively  prosecuted, 
many  frames  may  be  thrown  idle  by  every  vicissitude  of 
demand  ;  and  wliere  a  poor  meclianic  can  purchase  his 
own  frame,  he  is  for  ever  limited  to  the  same  kind  of 
work.  The  gage,  as  it  is  called,  of  a  stocking  frame,  is 
regulated  by  the  number  of  loops  contained  in  three 
inches  of  breadth,  and  varies  very  much,  the  coarsest 
frames  in  common  use  being  about  what  are  termed 
Fourteens,  and  the  finest  employed  in  great  extent  about 
Forties.  The  needles  are  of  iron  wire,  the  manufacture 
of  which  is  very  simple ;  but  long  practice  in  the  art  is 
fouiid  recessary  before  a  needle-maker  attains  that  dex- 
terity which  will  enable  him  both  to  execute  his  work 
well,  and  in  sufficient  quantity,  to  render  his  labour  pro- 
ductive. The  process  of  making  the  needles  is  as  fol- 
lows. Good  sound  iron  wire,  of  a  proper  fineness,  is  to 
be  selected  ;  tliat  which  is  liable  to  split  or  splinter,  either 
in  filing,  punching,  or  bending,  being  totally  imfit  for 
the  purpose.  The  wire  is  first  to  be  cut  into  proper 
lengths,  according  to  the  fineness  of  the  frame  for  wi/ich 
the  needles  are  designed,  coarse  needles  being  consider- 
ably longer  than  fine  ones.  When  a  sufiicient  number 
(generally  some  thousands)  have  been  cut,  the  wire  must 
be  softened  asmucli  as  possible.  This  is  done  by  laying 
them  in  rows  in  a  flat  iron  box  about  an  inch  deep,  with  a 
close  cover;  the  box  being  filled  with  charcoal  belwccn 
the  strata  of  wires.  This  box  being  placed  upon  a  mo- 
derate fire,  is  gradually  heated  until  both  the  wires  and 
charcoal  have  received  a  moderate  red  heat,  for  were 
the  heat  increased  to  what  smiths  term  the  white  heat, 
the  wire  would  be  rendered  totally  unfit  for  the  subse- 
quent processes  which  it  has  lo  mdcrgo,  both  in  finish- 
ing and  working.  When  the  box  nas  been  sufliciently 
heated,  it  may  be  taken  from  the  fire,  ana  placed  among 
hot  ashes,  until  botii  ashes  and  box  have  gradually  cool- 
ed; for  the  slower  the  wires  cool,  the  sof'."r  and  easier 
wrought  they  will  be.  When  perfectly  cool,  the  next 
process  is  to  punch  a  longitudinal  groove  in  the  stem  of 


every  needle,  which  receives  the  point  or  barb  when  de- 
pressed. This  is  done  by  means  of  a  small  engine  worked 
by  the  power  of  a  screw  and  lever.  The  construction  of 
these  engmes  is  various;  but  a  profile  elevation  of  one  of 
the  most  simple  and  commonly  used  will  be  found  in 
Fig.  11.  It  consists  of  two  very  strong  pieces  of  mal- 
leable iron,  represented  at  A  and  C,  and  these  two  pieces 
are  connected  by  a  strong  well-fitted  joint  at  B.  The 
lower  piece,  or  sole  of  the  engine  at  C,  is  screwed  down 
by  bolts  to  a  strong  board  or  table,  and  the  upper  piece 
A  will  then  rise  or  sink  at  pleasure  upon  the  joint  B.  In 
order  that  A  may  be  very  steady  in  rising  and  sinking, 
which  is  indispensible  to  its  correct  operation,  a  strong 
bridle  of  iron,  which  is  shewn  in  section  at  E,  is  added, 
to  confine  it,  and  direct  its  motion.  In  the  upper  part  of 
this  bridle  is  a  female  screw,  through  which  the  forcing 
screw  passes,  which  is  turned  by  the  handle  or  lever  D. 
To  the  sole  of  the  engine  C  is  fixed  a  bolster  of  tempered 
steel,  with  a  small  groove  to  receive  the  wire  which  is 
to  be  punched  ;  and  in  the  upper  or  moving  part  A,  is  a 
sharp  chisel,  which  descends  exactly  into  the  groove, 
when  A  is  depressed  by  the  screw.  These  are  represent- 
ed at  F  and  H.  At  G  is  a  strong  spring,  which  forces  up 
the  chisel  when  the  pressure  of  the  screw  is  removed. 
The  appearance  of  the  groove,  when  the  punching  is 
finished,  will  be  rendered  familiar  by  inspecting  Fig.  13. 
When  the  punching  is  finished,  the  wires  are  to  be  brought 
to  a  fine  smooth  point  by  filing  and  burnishing,  the  lat- 
ter of  which  should  be  very  completely  done,  as,  besides 
polisliing  the  wire,  it  tends  greatly  to  restore  that  spring 
and  elasticity  which  has  been  removed  by  the  previous 
operation  of  softening.  The  wire  is  next  to  be  bent,  in 
order  to  form  the  hook  or  barb  ;  and  this  is  done  with  a 
small  piece  of  tin  plate  bent  double,  which  receives  the 
point  of  the  wire,  and  by  its  breadth  regulates  the  length 
of  the  barb.  The  stem  of  the  needle  is  now  flattened  with 
a  small  hammer,  to  prevent  it  from  turning  in  the  tin 
socket  in  which  it  is  afterwards  to  be  cast;  and  the  point 
of  the  barb  being  a  little  curved  by  a  pair  of  small  plyers, 
the  needle  is  completed. 

In  order  to  fit  the  needles  for  the  frame,  they  are  now 
cast  into  the  tin  sockets,  or  leads,  as  they  are  called  by 
the  workmen;  and  this  is  done  by  placing  the  needles 
in  an  iron  mould,  which  opens  and  shuts  by  means  of  a 
joint,  and  pouring  in  the  tin  while  in  a  state  of  fusion. 
In  common  operations,  two  needles  are  cast  into  the  same 
socket.  The  form  of  the  needle,  when  complete  and 
fitted  to  its  place  in  the  frame,  will  be  seen  in  Fig.  7, 
wliich  is  a  profile  section  of  the  needle-bar  exhibiting  one 
needle.  In  this  Figure,  a  section  of  the  prcsser  is  re- 
presented at  F  ;  the  needle  appears  at  G,  and  the  socket 
or  level  at  K.  At  H  is  a  section  of  the  needle-bar,  on 
the  fore  part  of  which  is  a  small  plate  of  iron,  called  a 
verge,  to  regulate  the  position  of  the  needles.  When 
placed  upon  tlic  bar  resting  against  the  verge,  another 
plate  of  iron,  generally  lined  with  soft  leatlier,  is  screw- 
ed down  upon  the  sockets  or  leads,  in  order  to  keep  them 
all  fast.  This  plate  and  the  screw  appear  at  I.  When 
the  pressor  at  F  is  forced  down  upon  the  barb,  it  sinks 
into  the  groove  of  the  stem,  and  the  needle  is  shut ;  when 
the  pressor  rises,  the  barb  opens  again  by  its  own  elas- 
ticity. 

Tlic  needles  or  hooks  being  all  properly  fitted,  the 
next  part  of  the  stocking  frame  to  which  attention  ought 
to  be  paid,  is  the  machinery  for  forming  the  loops  ;  and 
this  consists  of  two  parts.  Tiic  first  of  these,  which  sinks 
between  every  second  or  alternate  needle,  is  represented 
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at  O,  uiul  is  one  of  ilie  most  important  parts  of  the  whole 
mucliiiie.  It  (oii'jisls  ol' two  moviiiij  parts;  tiic  lirHl  bc- 
ini^  a  succession  of  horizontai  ic\ers,  niovinj?  upon  u 
coiiniion  centre,  luul  tailed  jackn,  a  term  appliei!  to 
vibiiiling  levers  in  variiAis  kinds  of  machinery  as  well  as 
tlie  slocking  fninie.  One  only  of  these  jarks  can  be  re- 
presented in  the  pi.uiile,  I'ij^.  1  ;  but  the  wliolc  are  dis- 
tinctly shewn  in  a  horizontal  position,  in  l''ijj.  2;  aiicl  a 
profile  upon  a  very  enlarged  scale  is  j^iven  in  Fig.  3. 
The  jack  shown  in  Fig.  I,  extends  horizontally  from  O 
to  I,  anil  the  centre  of  motion  is  at  R.  On  the  front,  or 
right  hand  part  of  the  jack  at  O,  is  a  joint  suspending 
a  very  thin  plate  of  polished  iron,  which  is  termed  a 
sinker.  One  of  these  jacks  and  sinkers  is  allotted  for 
every  second  or  alternate  needle.  The  form  of  the  sinker 
will  a])pear  at  S,  Fig.  3;  and  in  order  that  all  may  be 
exactly  uniform  in  shape,  they  arc  cut  out  and  finished 
between  two  stout  pieces  of  iron,  which  serve  as  moulds 
or  guages  to  direct  the  frame-smith.  The  other  end  of 
the  jack  at  1  is  tajx-rcd  to  a  point;  and  when  the  jacks 
arc  in  their  horizontal  position,  they  arc  secured  by  small 
iron  springs,  one  of  whicli  is  represented  at  I,  each  spring 
having  a  small  obtuse  angled  notch  to  receive  the  point 
of  the  jack,  against  which  it  presses  by  its  own  elasticity. 
In  Fig.  3.  the  centre  is  at  R;  the  pointed  tail  is  omitted 
for  want  of  room,  the  joint  is  at  O,  and  the  throat  of  the 
sinker,  which  forms  the  loop,  is  at  S.  The  standards 
;it  R,  upon  which  the  jack  moves,  are  called  combs,  and 
consist  of  pieces  of  flat  smooth  brass,  parallel  to  and 
equidistant  from  each  other.  The  cross  bar  RR,  which 
contains  the  whole,  is  of  iron,  with  a  perpendicular  edge 
or  rim  on  each  side,  leaving  a  vacancy  between  them,  a 
space  to  receive  the  bottom  part  or  tails  of  the  combs. 
The  combs  are  then  placed  in  the  bar,  with  a  flat  piece 
of  brass,  called  a  countercomb,  between  each,  to  ascer- 
tain and  preserve  their  distances  from  each  other.  These 
countercombs  are  exactly  of  the  same  shape  as  the  combs, 
but  have  no  tails.  When  both  combs  and  countercombs 
are  placed  in  the  bar,  it  is  luted  with  clay  so  as  to  form  a 
mould,  into  which  is  poured  a  sufficient  quantity  of 
melted  tin.  Whin  the  tin  has  had  time  to  cool,  the 
countercombs  having  no  tails,  arc  easily  taken  out,  and 
the  combs  remain  well  fastened  and  secured  by  the  tin, 
■which  has  been  fused  entirely  round  them.  Thus  they 
form  a  succession  of  standards  for  the  jacks  ;  and  a  hole 
being  drilled  through  each  jack  and  each  comb,  one  po- 
lished wire  put  through,  serves  as  a  common  centre  for 
the  wliole. 

The  jack  sinkers  being  only  used  for  every  alternate 
or  second  needle,  in  order  to  complete  this  part  of  the 
apparatus,  a  second  set  of  sinkers  is  employed.  These 
are,  in  form  and  shape,  every  way  the  same  as  the  jack 
sinkers,  but  they  are  jointed  at  the  top  into  pieces  of  tin, 
■all  of  which  are  screwed  to  the  sinker  bar  H,  (Fig.  I.); 
■iiid  thus  a  sinker  of  each  kind  descends  between  the 
needles  alternately.  By  these  sinkers,  the  loops  are  form- 
ed upon  all  the  needles,  and  the  reason  of  two  sets  dif- 
ferent in  operation  being  employed,  shall  be  assigned  in 
describing  the  mode  of  working  the  frame.  The  prcsser 
of  the  operation,  of  which  something  has  already  been 
said,  appears  at  F ;  and  of  the  two  arms  which  support 
and  give  motion  to  it,  one  appears  very  plainly  at  E,  its 
centre  of  motion  being  at  C.  Tiie  circular  bend  given 
to  these  amis,  besides  having  an  ornamental  cfTect,  is 
very  useful,  in  order  to  prevent  any  part  from  interfer- 
ing with  the  other  parts  which  are  behind,  by  elevating 
tliem  entirely  above  them.  The  extremity  of  these  arms 


at  the  termination  of  the  bends  behind,  are  connected  by 
a  cross  bar,  which  has  also  a  circular  bend  in  the  middle, 
projecting  downwards,  for  a  reason  similar  to  that  alrea- 
dy assigned.  This  bend  is  concealed  in  Fig.  1,  but  visi- 
ble in  the  front  elevation,  Fig.  5.  From  the  middle  of  the 
bend,  the  prcsser  is  connected  with  the  middle  treddic 
by  a  depending  wire  appearing  at  M,  and  thus,  by  the 
pressure  of  that  ircddle,  the  prcsser  is  forced  down  to 
close  the  barbs  of  the  needle.  The  re-ascent  of  the  pres- 
sure is  sometimes  cfTectcd  by  means  of  a  counterpoising 
weight  passing  over  a  pulley  behind,  and  sometimes  by 
the  reaction  of  a  wooden  spring,  formed  of  a  strong 
hoop,  like  that  represented  at  K.  The  latter  of  these 
is  preferred,  especially  by  the  Nottingham  hosiers,  be- 
cause, as  they  assert,  it  makes  the  prcsser  spring  up  with 
greater  rapidity,  and  consequently  saves  time  in  work- 
ing. How  far  this  may  be  practically  the  case,  it  would 
be  supei-fluous  here  to  investigate  ;  but  it  is  obvious,  that 
the  wooden  spiing,  if  very  stiff,  must  add  nmcli  to  the 
hosier's  exertion  of  his  foot,  already  exerted  against  the 
united  spring  of  all  his  baibs;  and  this  inconvenience  is 
much  complained  of  by  those  who  have  been  accustomed 
to  work  with  the  counterpoise. 

At  L  are  two  pullies  or  wheels,  of  different  diame- 
ters, moving  upon  a  common  centre,  by  whicli  the  jack 
sinkers  are  relieved  from  the  back  springs,  and  thrown 
downwards  to  form  the  loops  upon  the  needles.  About 
the  larger  wheel  is  a  band  of  whip  cord  passing  twice 
round,  the  extremities  of  which  are  attached  to  what  is 
called  the  slur,  which  disengages  the  jacks  from  the 
back  springs.  The  smaller  pulley,  by  another  band, 
communicates  with  the  right  and  left  trcddle ;  so  that 
these  treddles,  w  hen  pressed  alternately,  turn  the  pul- 
lies about  in  an  inverted  order.  The  directions  of  these 
bands  also  appear  more  plainly  in  the  front  elevation, 
Fig.  5.  The  coristruction  of  the  slur,  and  its  effect 
upon  the  jacks,  will  also  be  rendered  apparent  by  Fig.  4. 
In  this  Figure  eight  jacks  are  represented  in  section, 
the  tail  part  of  three  of  which,  1,  2,  3,  are  thrown  up 
by  the  slur  in  its  progress  from  left  to  right ;  the  fourth 
is  in  the  act  of  rising,  and  the  remaining  four,  5,  6,  7, 
and  8,  arc  still  unacted  upon,  the  slur  not  yet  having 
reached  tliem.  As  the  slur  acts  in  the  direction  of  the 
dotted  line  XX,  (Fig.  2.)  behind  the  centres  of  the  jacks, 
it  is  hardly  necessary  to  remark,  that  thus  forcing  up 
the  tails  nmst  of  course  depress  the  joints  by  which  the 
sinkers  in  front  are  suspended.  Tiie  jack  sinkers  fall- 
ing successively  from  loops  on  every  alternate  needle, 
in  the  way  represented  in  Fig.  6.  where  both  kinds  of 
sinkers  appear  in  section,  the  light  part  expressing  what 
is  above  the  point  at  which  the  throat  of  the  sinker  ope- 
rates upon  the  thread,  and  the  dark  part  what  is  below. 
The  second  set,  or  as  they  are  called  the  lead  sinkers, 
from  the  manner  of  jointing  them,  and  suspending  them 
from  the  bar  above,  appear  still  elevated ;  the  position 
of  the  bar  being  represented  by  the  line  AB.  But  when 
these  arc  pulled  down  to  the  level  of  the  former  by  the 
operator's  Hands,  the  whole  looping  will  be  completed, 
and  the  thread  CD,  which  is  still  slack,  will  be  brought 
to  its  full  and  proper  degree  of  tension,  which  is  regu- 
lated  by  stop  screws,  so  as  to  be  ten:pered,  or  altered  at 
pleasure.  The  sinking  of  this  second  set  of  suikcrs, 
may  be  easily  expl-ained  by  Fig.  8.  The  direction  of  the 
sinkers  is  expressed  by  the  line  E ;  ti>e  bar  from  which 
they  are  susper.ded  will  be  at  A  ;  the  top  frame  is  in  the 
direction  from  A  to  B  ;  the  back  standards  at  D,  and  the 
joint  at  B,  is  the  centre  of  motion.     If  E  is  pulled  per- 
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pendicularly  downwards,  the  spring  C  will  be  contract- 
ed, and  its  upper  extreme  point  G,  will  be  brought 
nearer  to  its  lower  extreme  point  F,  which  is  fixed. 
Again,  when  the  force  which  has  depressed  E  is  re- 
moved, the  spring  C  will  revert  to  its  former  state,  and 
the  sinkers  will  rise.  The  raising  of  the  jack  sinkers 
and  jacks  takes  place  at  the  same  time,  by  the  hosier 
raising  his  hands  ;  and  for  the  cause  of  this  we  must  re- 
vert to  Fig.  2.  The  lead  sinkers  in  rising,  lay  hold  of 
notches  which  raise  the  extreme  parts  of  the  set  of  jacks 
ZZ,  which  are  called  half  jacks.  Between  the  extre- 
mities of  these,  at  ZZ,  is  a  cross  bar,  which,  in  descend- 
ing, presses  all  the  intermediate  jacks  behind  the  com- 
mon centre,  and  restores  them  to  their  original  posture, 
where  they  are  secured  by  the  back  springs,  until  they 
are  again  relieved  by  the  operation  of  the  slur  recrossing 
at  the  next  cgurse. 

Working  of  the  Frame. 

In  order  to  work  a  frame,  the  whole  apparatus  being 
previously  put  into  complete  order,  the  hosier  places 
himself  on  the  seat  in  front,  and  provides  himself  with 
a  bobbin  of  yarn  or  stuff.  This  bobbin  he  places  loosely 
on  a  vertical  pin  of  wire,  driven  into  one  side  of  the 
frame  contiguous  to  the  needles,  so  that  it  may  turn 
freely  as  the  stuff'  is  unwound  from  it.  Taking  the  thread 
in  his  hand,  he  draws  it  loosely  along  the  needles  behind 
the  barbs  and  under  the  throats  of  the  sinkers.  He  then 
presses  down  one  of  the  treddles  to  pass  the  slur  along, 
and  unlock  the  jacks  from  the  back  springs,  that  they 
may  fall  in  succession.  When  this  is  done,  the  number 
of  loops  thus  formed  is  doubled  by  bringing  down  the 
lead  sinkers,  and  the  new  formed  loops  are  lodged  un- 
der the  barbs  of  the  needles  by  bringing  forward  the 
sinkers.  The  preceding  course,  and  former  fabric,  be- 
ing then  again  pushed  back,  the  barbs  are  shut  by  de- 
pressing the  mid  treddle,  and  forcing  down  the  press- 
er  upon  the  needles.  The  former  work  is  now  easily 
brought  over  the  shut  needles,  after  which,  by  raising 
the  hands,  both  sets  of  sinkers  are  raised ;  the  jacks  are 
locked  by  the  back  springs,  and  the  hosier  goes  on  to 
another  course. 

From  this,  it  will  be  apparent,  that  the  remark  made 
in  the  outset  is  well  founded,  that  there  are,  in  reality, 
no  complicated  or  difficult  movements  in  the  stocking 
frame.  Almost  the  whole  ate  merely  those  of  levers 
moving  in  their  respective  fulcra,  excepting  that  of  the 
carriage  which  gives  the  horizontal  motion  to  the 
sinkers,  and  that  is  merely  an  alternate  motion  on  four 
wheels.  Yet  the  frame  is  a  machine  which  recjuiics 
considerable  experience  and  care,  both  to  work  it  to  ad- 
vantage and  also  to  keep  it  in  good  order.  This  cir- 
cumstance arises  greatly  from  the  small  compass  in 
which  a  number  of  moving  parts  must  be  included. 
Owing  to  this,  the  needles,  unless  cautiously  and  deli- 
cately handled,  are  easily  bent  or  injured.  The  same 
circumstance  applies  with  e(|ual  cr  greater  force  to  the 
sinkers,  which  must  be  so  very  thin  as  to  be  easily  in- 
jured. But  as  these  must  work  freely,  both  in  a  pei- 
pcndicular  and  horizontal  direction  between  the  needles, 
in  a  very  confined  and  limited  space,  the  slightest  va- 
riation in  either,  from  being  truly  and  squarely  placed, 
unavoidably  injures  the  others.  When  a  hosier,  cither 
ignorant  of  the  mechanical  laws  of  their  relation  to  each 
other,  or  too  impatient  to  wait  for  the  assi-stancc  of  ano- 
ther, attempts  to  rectify  defects,  he  in  most  cases  in- 
creases them  tenfold,  and  renders  the  machine  incapable 


of  working  at  all,  until  repaired  by  some  more  expe- 
rienced person.  This  circumstance  has  given  rise  to 
a  set  of  men  employed  in  this  trade,  and  distinguished 
by  the  name  of  u/iseuers  ;  and  these  people,  besides 
setting  new  frames  to  work,  have  frequently  more  em- 
ployment in  repairing  old  ones  injv,red  by  want  of  care 
or  skill,  than  many  country  apothecaries,  who  live  in 
healthy  parishes,  can  find  in  curing  the  disorders  of 
mankind. 

It  seems  unnecessary  to  go  further  into  detail  respect- 
ing a  machine  so  well  known,  and  which  requires  prac- 
tical attention,  even  more  than  most  others.  It  may 
therefore  be  sufficient  to  describe  shortly  some  of  its  va- 
rieties, the  most  simple  and  common  of  which  is  the  rib 
stocking  frame. 

Rib  Ssocking  Frame. 

This  frame,  which,  next  to  the  common  frame,  is  most 
extensively  in  use,  is  employed  for  working  those  striped 
or  ribbed  stockings,  which  are  very  common  in  all  the 
different  materials  of  which  hosiery  is  formed.  In  prin- 
ciple it  does  not  differ  from  the  common  frame,  and  not 
greatly  in  construction.  The  former  general  description 
will  nearly  apply  to  this  machine  with  equal  propriety  as 
to  the  former :  that  part,  however,  by  which  the  ribs  or 
stripes  are  formed,  is  entirely  an  addition,  and  to  the  ap- 
plication of  this  additional  machinery  it  may  be  propef 
to  pay  the  chief  attention,  referring  chiefly  to  Fig.  5, 
which  is  a  front  elevation. 

This  Figure  has  been  already  frequently  referred  to 
for  the  illustration  of  those  parts  of  the  machinery  which 
are  common  to  both,  and  those  parts  therefore  require 
no  recapitulation.  The  principle  of  weaving  ribbed  ho- 
siery possesses  considerable  affinity  to  that  which  sub- 
sists in  the  weaving  of  that  kind  of  cloth,  which  is  dis- 
tinguished by  the  name  of  tweeling,  for  the  formation  of 
stripes,  with  some  variation,  arising  merely  from  the  dif- 
ferent nature  of  the  fabric.  In  cloth  weaving,  two  dif- 
ferent kinds  of  yarn,  intersecting  each  other  at  right  an- 
gles, are  employed;  in  hosiery  only  one  is  used.  In  the 
tweeling  of  cloth,  striped  as  dimity,  in  the  cotton  or  ker- 
seymere, in  the  woollen  manufacture,  the  stripes  are 
produced  by  reversing  these  yarns.  In  hosiery,  where 
only  one  kind  of  yarn  is  used,  a  similar  effect  is  pro- 
duced by  reversing  the  loops.  To  effect  this  reversing 
of  the  loops,  a  second  set  of  needles  is  placed  upon  a 
vertical  frame,  so  that  the  bends  of  the  hooks  may  be 
nearly  under  those  of  the  common  needles.  These  nee- 
dles are  cast  into  tin  moulds,  pretty  similar  to  the  for- 
mer, but  more  oblique  or  bevelled  towards  the  point, 
to  prevent  obstructions  in  working  them.  They  are 
also  screwed  to  a  bar  of  iron,  generally  lighter  than  the 
other,  and  secured  by  means  of  plates:  this  bar  is  not 
fixed,  but  has  a  pivot  in  each  end,  by  means  of  which 
the  bar  may  have  a  kind  of  oscillatory  motion  on  these 
pivots.  Two  frames  of  iron  support  this  bar;  that  in 
which  it  oscillates  being  nearly  vertical,  but  inclined  a 
little  towards  the  other  needles.  I-'ig.  9,  which  is  a  pro- 
file elevation,  will  serve  to  illustrate*  the  relative  posi- 
tion of  each  bar  to  the  other.  Tite  lower,  or  horizontal 
frame,  the  ends  only  of  which  can  be  seen  in  Fig.  5,  un- 
der a  a,  appears  in  profile  in  Fig.  9,  where  it  is  distin- 
guished by  d.  The  vertical  frame  at  a  is  attached  to 
ti.is  liy  two  centre  screws,  which  serve  as  joints  for  it  t« 
move  in.  On  the  top  of  this  frame  is  the  rib-necdlc  bar 
at  /,  in  Figs.  1  and  9,  and  one  needle  is  represented  in 
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Fig.  9,  at/.  At  g  is  a  small  prcshtr,  to  shut  the  barbs 
of  the  rib-needles,  in  the  same  manner  as  the  Uw^c  one 
does  those  of  the  IVamc.  At  h  is  one  of  the  frame  me- 
dics, to  show  the  rchilivc  ])os;ilion  of  the  one  set  to  llic 
other.  The  wliole  of  the  rib-bar  is  not  lilled  with  nee- 
dles like  the  other ;  for  here  needles  are  only  placed 
where  ribs  or  stripes  are  to  be  formed,  llie  intervals  be- 
ing lilled  up  with  blank  leads,  that  is  to  say,  with  sockets 
of  the  same  sh^pe  as  the  others,  biit«ilhoul  needles, 
bcinj?  merely  designed  to  fill  the  bar  and  preserve  the 
intervals.  Two  small  handles  de])end  from  the  needle 
bar,  by  which  the  oscillatory  motion  upon  the  upper  cen- 
tres is  given.  The  rising  and  sinkini;  motion  is  com- 
municated to  this  machine  by  chains,  which  arc  attached 
to  iron  sliders  below,  and  which  arc  wrought  by  the  ho- 
sier's heel  when  necessary.  The  pressure  takes  place 
partly  by  the  action  of  the  small  prcsser,  and  partly  by 
the  motion  of  the  needles  in  descending.  A  small  iron 
slider  is  placed  behind  the  rib-needles,  which  rises  as 
they  descend,  and  serves  to  free  the  loops  perfectly  from 
each  other. 

In  the  weaving  of  ribbed  hosiery,  the  plain  and  rib 
courses  are  wrought  alternately.  When  the  plain  is 
hnished,  the  rib-needks  are  raised  between  the  others, 
but  no  additional  stufV  is  supplied.  The  rib-needles  in- 
tersecting the  plain  ones,  merely  lay  hold  of  the  last 
thread,  and  by  again  bringing  it  through  that  which  was 
on  the  rib-needle  before,  give  it  an  additional  loojiing, 
which  reverses  the  line  of  chaining,  and  raises  the  rib 
above  the  plain  intervals,  wliich  have  only  received  a 
single  knitting. 

Plated  Slocking  Frame. 

The  next  description  of  stocking  frame  to  vfhich  wc 
would  draw  the  attention  of  the  reader,  is  that  used  for 
the  manufacture  of  a  cheap  and  sh.owv  description  of 
stockings,  whose  fabric  chielly  consists  of  cotton,  but  in 
which  silk  is  so  artfully  intermixed  as  to  give  them  an 
appearance  when  new,  nearly,  if  not  altogether,  ccpial  to 
those  which  are  composed  entirely  of  silk,  although, 
after  being  exposed  to  repeated  washings,  this  deception 
almost  entirely  disappears,  from  the  swelling  of  the  cot- 
ton, which  forms  the  chief  part  of  the  fabric.  The  chief 
points  of  diflcrence  in  this  frame  consists  in  the  way  of 
shutting  or  rather  covering  the  barbs  of  the  needles,  in 
order  to  form  the  chaining.  Of  this  variety  some  idea 
may  be  formed,  by  referring  to  Fig.  10.  This  Figure  is 
a  horizontal  plan  of  the  needles,  and  that  part  of  the  ap- 
paratus which  supersedes  the  use  of  tlie  presser,  and  in 
some  respects  fits  the  frame  for  purposes  to  which  the 
presser  is  not  well  adapted.  It  has  not  been  deemed 
necessary  to  represent  any  part  of  the  machinery  of  this 
frame,  excepting  the  needles,  and  a  set  of  points  cor- 
responding with  them,  which  supersedes  the  operation 
of  a  presser.  The  needles  are  cast  into  metal  sockets 
tike  those  of  any  other  frame,  and  only  differ  from  those 
commonly  used  in  the  length  of  the  barb,  which,  in  this 
frame,  requires  only  to  be  of  sufficient  length  to  receive 
the  loops,  and  guard  against  any  danger  of  their  slip- 
ping off  after  being  so  received.  The  sockets  or  leads 
appear  between  A  and  B,  and  are  attached  and  secured 
to  the  needle  bar  much  in  llie  same  way  as  in  any  other 
stocking  frame.  Tiic  points  arc  at  C,  and  the  short  barbs 
are  represented  by  a  black  line  drawn  from  each  point, 
.\t  E  is  another  bar  which  slides  freely  backward  and 
forward  in  two  grooves  of  iron,  one  being  at  each  side  of 
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the  frame.  This  bar  has  also  a  circular  motion  on  i(» 
ends  or  pivots,  in  so  fur  as  the  points  may  be  elevated 
or  depressed  at  pleasure,  as  much  as  may  be  necessary. 
Both  these  motions  arc  given  by  the  hosier's  liand,  lay- 
ing hold  for  that  purpose  of  the  handle  at  F.  The  ope- 
ration of  these  is  as  follows  :  In  the  stem  of  the  needle 
there  is  a  groove,  as  in  any  other  stocking-needle,  and 
in  each  point  there  is  also  a  groove.  When  cast  into 
the  socket,  the  needle  is  so  placed  that  the  groove  may 
be  above,  as  in  the  common  way  ;  but  iii  the  poilits  the 
reverse  takes  place,  the  grooves  being  below.  Whcif 
it  becomes  necessary  to  shut  the  needles,  the  points  be- 
ing pushed  forward  over  the  needles,  and  a  little  de- 
pressed, the  point  sinks  into  the  groove  in  the  stem  of 
the  needle,  and  at  the  same  time  the  groove  in  the  stem 
of  the  point  being  below,  receives  the  shoit  barb  of  the 
nee<lle,  so  that  both  are  completely  covered ;  and  the 
loops  may  be  transferred  from  the  needles  to  the  points, 
and  returned  at  pleasure.  The  bar,  also,  upon  which 
the  points  are  fixed,  being  fitted  so  as  to  have  a  lateral 
shift,  tlic  loops  which  were  upon  one  needle  may  be 
transferred  to  another,  and  returned  at  pleasure.  The 
effect  of  the  point  when  the  needle  is  short,  may  be  seen 
in  Fig.  12,  which  exhibits  a  needle  and  point  in  this  si- 
tuation in  profile  elevation.  Tl'.e  needle  is  at  A,  and 
the  point  at  U.  By  these  means,  the  texture,  instead  of 
being  confined  to  a  straight  lineal  direction,  as  in  the  rib 
frame,  may  be  varied  at  pleasure  ;  and  where  colours  are 
used,  a  great  variety  of  stripes,  zig-zags,  and  other  or- 
naments, may  be  introduced  at  pleasure.  This  opera- 
tion is  very  analogous  to  that  of  weaving  lappets  by  the 
common  weaving  loom,  and  also  to  what  has  been  al- 
ready described  in  the  account  of  the  tambouring  machi- 
nery ;  all  of  them  depending  upon  the  resolution  of  two 
direct  nito  one  oblique  motion,  and  the  production  of  cir- 
cular, elliptical,  and  other  curves,  by  varying  the  ratio  of 
inclination. 

Fig.  14.  exhibits  a  small  hook,  very  much  used  by 
hosiers  of  eveiy  description,  for  picking  up  loops,  which 
may  be  lost  by  the  breaking  of  a  needle  ;  the  depression 
of  a  barb,  which  has  lost  its  elasticity;  or  any  other  ac- 
cident which  may  occur.  It  is  also  used  in  constructing 
the  breadth  of  tlie  slocking  at  the  ancle,  forming  the 
gushets,  and  all  the  minutiae  of  shaping,  which  can  only 
be  acquired  by  practical  experience,  and  of  which,  there- 
fore, we  have  riotattcmpted  any  description. 

CHAP.  III. 

Princijdcs  and  Construction  of  a  nemly  invented  Resicu- 
lator,  or  Machine  for  H'eaving  Fishing  A'ets. 

A  machine  of  this  kind  has  long  been  wanted  for  the 
extension  and  improvement  of  the  fisheries,  in  order  to 
supersede  the  expcncc  and  inconvenience  of  procuring 
nets  in  sufficient  quantity,  and  at  low  prices,  wliich  must 
ever  be  felt,  whilst  they  are  only  to  be  obtained  by  the 
tedious  mode  of  knotthig  them  mesh  by  mesh.  It  may 
indeed  be  said,  that  the  chief  part  of  the  labour  devolves 
upon  the  fishermen  and  their  families,  who  devote  to 
this  employment  those  seasons  which  are  not  employed 
in  the  actual  prosecution  of  the  fishery.  However  much 
this  may  be  the  case,  it  is  sufliciently  obvious,  that  in 
every  part  of  the  country  many  other  useful  and  produc- 
tive employments  may  be  found,  for  those  who  can  be 
spared  from  tlie  net  manufacture  ;  wliilst  at  tlie  same 
time  it  must  be  of  the  utmost  importance  to  establish  a 
t  G 
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mean,  by  which  nets  may  be  cheaply  and  extensively  sup- 
plied at  all  times,  and  at  short  notices.  This  would 
enable  the  fishers  to  derive  every  advantage  from  sea- 
sons of  uncommon  plenty,  by  increasing  their  stock  of 
tackle  whenever  they  found  it  beneficial,  and  would 
effectually  guard  them  against  those  casualties  and  ac- 
cidents which  must  often  happen  to  nets  immersed  in 
the  sea,  and  unavoidably  exposed  to  all  the  dangers  of 
high  latitudes,  foul  bottoms,  currents,  and  other  con- 
tingencies. Two  different  scales  of  construction  have 
•ccurred  to  the  author  of  this  article,  each  of  which 
possesses  some  advantages,  and  is  liable  to  some  objec- 
tions, wtiich  it  may  be  proper  to  state  previously  to  enter- 
ing into  detail. 

The  first  of  these  plans  has  for  its  object  the  construc- 
tion of  nets  upon  a  limited  scale,  so  that  the  machine 
required  for  weaving  them  may  be  neither  bulky  nor 
expensive  in  the  construction.  Machines  of  this  kind,  it 
may  be  presumed,  would  in  some  respects  be  preferable 
to  those  of  a  more  extensive  kind,  even  although  the 
saving  of  labour  will  not  be  in  the  same  ratio.  Most  of 
the  districts  of  Scotland  contiguous  to  the  stations  where 
the  herrings  are  found  in  the  greatest  abundance,  are 
hitlierto  little  engaged  in  other  brandies  of  manufacture, 
and  consequently  the  relative  prices  both  of  provisions 
and  labour  are  proportionally  much  lower  than  in  the 
more  populous  seats  of  manufacture.  It  seem^  how- 
ever rational  to  infer,  that  although  this  circumstance 
may  be  expected  to  furnish  a  plentiful  supply  of  workers 
at  low  rates,  the  same  assiduity,  dexterity,  and  applica- 
tion, can  hardly  be  expected,  which  will  be  found  in 
places  where  habit  has  inured  people  to  both  the  indus- 
try and  regularity  which  conduce  so  much  to  the  exten- 
sion and  prosperity  of  all  manufactures.  It  seems  also 
rational  to  conclude,  that  the  introduction  of  any  manu- 
facture into  places  so  situated,  ought,  in  all  cases,  to  be 
attempted  upon  a  limited  scale,  and  its  subsequent  ex- 
tension proportioned  to  its  success,  and  the  dexterity 
acquired  by  practical  application.  In  order  as  far  as 
possible  to  adapt  the  projected  machine  to  such  a  state 
of  society  as  this,  it  ought  to  be  constructed  not  only  of 
limited  dimensions,  so  as  easily  to  find  room  in  an  ordi- 
nary cottage,  but  also  with  every  possible  attention  to 
simplicity,  so  as  neither  to  involve  great  expcnce  in  its 
original  price,  nor  to  be  liable  to  frequent  repairs,  where 
it  might  be  difficult,  if  not  impracticable,  to  find  proper 
mechanics.  In  order  to  effect  a  machine  of  this  kind,  it 
is  proposed  to  limit  the  extent  of  net  to  be  wrought  to 
the  measure  of  36  inches  in  breadth,  or  one  English 
yard.  For  a  machine  upon  such  a  scale,  a  space  not 
exceeding  5  feet  scjuare  will  be  found  amply  sufficient, 
so  that  it  may  be  accessible  in  every  part;  and  this,  it  is 
presumed,  might  be  spared  even  in  a  house  of  small 
dimensions,  for  an  object  of  such  material  importance 
to  all  interested  in  the  prosecution  of  any  of  tlie  bran- 
ches of  the  fishery,  especially  those  which  arc  carried  on 
to  the  greatest  extent,  and  which  cousetiuently  re<iuirc 
the  most  abundant  supply  of  tackling.  In  order  also  to 
avoid  all  the  expenccs  attendant  on  the  applicalion  of 
mechanical  power,  it  would  be  proper  that  one  person 
should  be  enabled,  with  facility  and  dispatch,  to  com- 
mvuiicate  to  the  machine  all  the  motions  of  which  it  is 
susceptible,  as  in  the  common  weaving  loon),  the  stock- 
ing frame,  and  many  other  engines.  Without  actual 
experience,  every  calculation  of  (piantity  to  be  produced 
by  any  machine  must  ever  be  vague,  and  liable  to  great 
uncertainly  and  possible  error,  because  neither  the  velo- 


city at  which  the  machine  may  be  made  advantageously 
to  move,  nor  the  dexterity  of  the  operator,  can  be  hypo- 
thetically  calculated,  without  possessing  more  accurate 
data  than  can  be  safely  assumed.  A  calculation  upon 
assumed  and  specified  data  may  however  be  made  ;  and 
this,  if  moderately  taken,  may  afford  an  approximation 
to  the  truth,  and  at  the  same  time  warrant  a  well-ground- 
ed hope,  that  when  the  machine  has  been  brought  to  a 
proper  state  of  accuracy  in  all  its  motions,  and  the  opera- 
tor has  acquired  a  sufficient  degree  of  practical  dextcritv, 
the  actual  result  will  rather  exceed  than  fall  short  of  the 
premised  estimate.  Upon  this  ground  alone  the  fol- 
lowing assumptions  and  calculations  resulting  from  them 
are  founded  : 

Let  the  breadth  of  net  to  be  wrought  at  the  same 
time  be  36  inches,  and  the  diagonal  of  every  mesh  from 
the  opposite  points  of  the  diamond  be  2  inches.  Of 
course  there  will  be  18  nreshes  wrought  at  the  same 
time  ;  and  were  it  possible  to  work  the  machine  at  the 
same  ratio  of  velocity  with  which  a  mesh  may  be  formed 
by  the  common  manual  process,  the  ratio  of  increment 
of  quantity,  or  diminution  of  labour,  would  be  as  18  to  1 . 
But  as  this  is  not  to  be  expected,  let  us  suppose  that  the 
machine,  at  a  moderate  velocity  of  action,  would  com- 
plete one  row  of  18  mesiics  even  in  the  space  of  one 
minute,  which  is  very  slow  indeed,  and  probably  uiuch 
underrated ;  the  space  of  36  minutes  would  tnen  be 
required  for  every  square  yard  of  netting,  and  12  work- 
ing hours  for  each  day's  labour,  the  total  result  would 
be  18  yards  per  diem.  Thus  the  labour  of  three  boys 
or  girls  would  be  sufficient,  annually,  to  equip  a  vessel 
of  70  or  80  Ions  burthen  vviith  her  whole  supply  of  net- 
ting. How  far  any  part  of  the  data,  upon  which  this 
calculation  is  founded,  may  prove  practically  erroneous, 
it  is  impossible  in  the  present  state  of  tlie  invention  to 
ascertain;  but  as  a  very  low  rate  of  velocity  is  assumed, 
it  may  perhaps  not  be  overcharged,  and  the  actual  result 
may  be  ascertained  at  a  trivial  expence,  by  the  construc- 
tion of  a  single  machine. 

Of  the  second  kind  of  machine  to  which  an  allusion 
has  been  made,  a  very  brief  notice  only  seems  necessary 
at  present.  Were  machines  to  be  constructed  to  act  by 
the  impetus  of  mechanical  power,  a  much  larger  scale 
would  probably  be  foimd  advantageous.  This  must 
involve  the  preliminary  expence  of  a  building  adajited  to 
the  purpose,  with  a  waterfall  and  wheel  or  steam  engine 
for  the  moving  power.  The  machinery  we  might  then 
suppose  sufficiently  large  to  work  at  once  6  yards,  or  the 
whole  depth  of  a  net;  and  were  this  done  at  an  equal 
velocity  with  what  has  been  assumed,  the  quantity  pro- 
duced would  be  immense  indeed.  The  original  capital 
smik  would  however  necessarily  be  very  large,  and, 
divested  of  every  other  impediment,  much  of  the  profit 
would  necessarily  depend  upon  the  economy  of  manage- 
ment, and  internal  regulation.  As,  besides  this,  many 
parts  of  the  same  general  principles  would  be  common 
to  bolli  nuicliines,  the  latter  seems  more  legitimately 
calculated  to  be  brought  into  efficiency,  as  an  extension 
and  improvement  of  the  former,  fomuled  upon  practical 
experience  and  observation,  than  as  the  first  effort  of  an 
infant  and  unascertained  mechanical  experiment. 

When,  according  to  the  first  plan,  a  sufficient  quan- 
tity of  webs  of  netting,  of  the  breadth  of  36,  51',  or  72 
inches  had  been  formecl,  they  might  easily  be  joined,  by 
intercalary  meshes  formed  in  the  common  way,  into 
nets  of  any  re(|uisite  dimension  ;  and  if  a  supply  of  net- 
ting in  webs,  rolled  up  in  a  convenient  form,  were  kept 
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111  ihc  holds  of  fisliing  vessels,  or  in  stores  coiiiit^uoiis 
to  tlie  fibliiiip;  slalions,  all  accidents  nii^lit  be  instantly- 
repaired,  all  deficiencies  supplied,  and  the  stock  of  nets 
speedily  increased,  accoidintj  to  the  exigencies  which 
inij^ht  occur. 

Kcspcctinp  the  economy,  or  eventual  reduction  of 
cxpcnce,  in  the  fittinj?  out  of  vessels  for  the  fishery,  it  is 
also  iinpossihie  to  enter  into  any  estimate  with  pi-ccision. 
From  what  has  been  said  aliove,  if  three  boys  or  skirls 
could,  by  one  twelvemonth's  labour,  supply  20,000  s'|uaie 
yards  of  nettinj;;,  being  what  is  represented  as  the  ([uan- 
tity  proper  for  a  vessel  of  80  tons,  and  if  we  suppose  the 
labour  of  each  of  these  to  be  estimated  at  four  shilliiij^s 
per  week,  which  in  these  districts  is  pi()l)ably  hii;;li,  we 
have  the  whole  quantity  woven  for  3'.)/.,  or  at  the  rate  of 
little  more  than  one  half-penny  per  s(|uare  yard.  On  the 
advantages  resulting  from  the  creation  of  such  a  source 
of  emolument,  in  districts  where  labour  is  scarce,  and 
habits  of  industry  at  an  early  age  peculiarly  desirable, 
with  the  correspondent  increase  of  the  necessaries  of 
life,  upon  which  it  is  fair  to  calculate,  it  will  not  be 
necessary  to  enlarge.  If  a  quantity  of  nets  can  also  be 
at  all  times  procured  at  so  low  a  rate  as  here  specified, 
adding  a  fair  profit  to  the  intermediate  dealers,  it  must 
also  prove  of  the  utmost  consequence  to  those  who 
embark  capital  in  the  prosecution  of  the  fisheries.  The 
benefit  to  the  salmon,  trout,  and  other  inferior  branches 
of  the  fishery,  though  less  in  national  importance,  are 
also  objects  of  attention  to  those  immediately  interested. 

How  far  the  plan  detailed  in  the  subse(|uc!it  part  of 
this  article  may  conduce,  eitlicr  wholly  or  partially,  to 
promote  tliis  great  oliject,  must  be  left  to  the  considera- 
tion ol  those  particularly  interested  in  the  prosecution  of 
the  fisheries.  The  inventor  has  been  formerly  prac- 
tic.iiiy  employed  in  superintending  and  constructing 
mac  inery,  novel  in  its  pruiciple,  and  vastly  more  com- 
plicated in  its  various  operations  than  what  is  here  pro- 
posed, and  has  consequently  the  less  difficulty  in  estimat- 
ing botic  the  attiiulant  obstacles,  and  ultimate  practica- 
bility of  his  plan,  subject  to  those  variations,  adaptations, 
and  improvements  of  the  particular  parts,  which  ex- 
perience alone  will  point  out  in  their  practical  effects, 
and  perseverance  only  will  lemove. 

Of  the  general  principle  by  which  labour  is  to  be  ol)- 
viated,  it  may  be  proper  to  say  something,  previously  to 
entering  into  the  particular  details  of  the  various  pnrts  of 
the  proposed  machine,  and  a  description  of  the  explana- 
tory drawings  which  conclude  the  aiticle. 

Many  species  of  reticulation,  besides  that  exclusively 
adapted  to  the  manufieture  of  fishing  nets,  have  been 
already  ctVccted  by  the  agency  of  machinery.  Of  these, 
the  lace  and  stocking  manufacture  are,  perhaps,  the 
must  prominent  and  extensive.  That  species  of  orn.'.- 
mcntal  work  called  tambouring,  is  also  a  branch  of  the 
same.  For  the  construction  of  machinery  adapted  to 
this  branch,  the  inventor  of  the  present  plan  some  years 
ago  obtained  his  majesty's  letters  patent,  and  the  business 
is  still  conducted  by  those  with  wnom  he  was  connected 
in  the  invention.  These  circumstances  naturally  led  him 
to  consider,  with  some  attention,  all  these  various 
branches  of  the  art,  the  practical  purposes  for  which 
ihcy  were  intended,  and  the  shades  of  dilTerence  which 
subsisted  between  them.  This  circumstance  led  to  that 
train  of  rellection  which  has  produced  t!iis  inv(?ntion. 
The  great  distinction  between  tl'.e  manufieture  of  i:ets 
for  the  fisheries,  and  other  branches  of  reticuiaiion.  it  is 
apprehended,  consists  chiefly  in  the  manner  of  knotting;; 


but  the  great  requisite  in  fishing  nets,  is  the  complete 
fastening  of  the  knots  which  connect  the  meshes,  so  that 
no  fish  may  be  allowed  to  escape,  whether  enclosed  by 
hauling,  or  seized  by  the  gills,  in  attcni|)ting  to  force  a 
passage  through  the  intersections  of  a  statiotiary  net.  In 
no  other  sjiecies  of  reticulation,  hitherto  attempted  by 
the  agency  of  machinery,  ha.s  this  particular  ever  been 
deemed  of  paramount  importance  ;  and,  consequently, 
the  inventors  of  all  the  others  have  been  contented  with 
adopting  a/i/i  knots,  or  loops  suflTiciently  adapted  to  the 
objects  which  they  had  in  view,  but  by  no  means  so  for 
the  fisheries.  The  mesh  knot,  used  in  weaving  fishing 
nets  by  the  common  operation,  might  certainly  be  tried 
l)y  machinery,  but  it  is  by  no  means  well  adapted  for  dis- 
patcli  ;  and,  were  the  machine  to  pioceed  by  one  mesh 
at  a  time,  no  benefit  whatever  could  accrue  from  the  in- 
vention. Presuming,  therefore,  that  any  other  knot  iv/iicH 
i»  not  liable  to  sli/i,  might  be  substituted  for  the  mesh 
knot,  the  inventor,  in  the  first  place,  bent  his  attention 
to  analyse  the  various  kinds  of  fast  knots  in  use,  espe- 
cially those  preferred  by  mariners,  which  he  conceived 
to  be  the  best  adapted  to  his  purpose.  Among  these  he 
selected  what  is  called  the  ring  knot;  both  because  it  is 
equally  fast  with  the  mesh  knot,  and  is  also  belter  adapt- 
ed to  the  weaving  of  nets  by  machinery,  although  by  no 
means  equally  so,  for  working  them  by  single  meshes. 
The  ring  knot  is  called  also  the  finher'a  knot,  and  is  that 
used  for  connecting  lines  of  horse  lair  employed  in  ang- 
ling. If,  according  to  our  former  sui)position,  the  webs 
from  which  nets  are  afterwards  to  be  formed,  consist  of 
meshes,  the  diagonals  of  which  arc  two  inches  each, 
and  the  whole  breadth  of  each  web  is  to  be  36  inches,  or 
one  English  yard,  it  follows,  that  18  meshes  will  be  con- 
tained in  the  breadth  ;  and  it  was  premised,  that,  assum- 
ing this  for  the  scale  of  a  first  experiment,  these  18 
meshes  are  to  be  formed  and  knotted  at  one  and  the  same 
time,  by  the  operation  of  the  machine.  From  the  diago- 
nal form  in  which  the  meshes  succeed  each  other,  that 
part  which,  for  distinction's  sake,  may  be  called  the 
mesh  frame,  may  therefore  consist  of  18  compartments, 
one  being  allowed  for  each  mesh,  and  these  might  be 
variously  constructed.  One  mode,  which  seems  suffi- 
ciently well  adapted  for  the  purpose,  is  represented  by 
Figures  1  and  2,  Plate  CXXXIX.  as  it  appears  in  an 
elevated  state ;  and  its  horizontal  apjiearance,  viewed 
from  above,  is  given  in  Figures  3  and  4  of  the  same 
Plate.  Perhaps,  however,  these  may  be  better  under- 
stood after  a  cursory  description  of  Fig.  5.  which  con- 
tains a  horizontal  plan  of  the  principal  parts  of  the  ma- 
chinery, and  of  Fig.  6.  which  contains  an  elevation  of  the 
front  part.  It  may  here  be  premised,  that  the  twine,  or 
cordage,  previously  to  the  commencement  of  the  process 
of  weaving,  is  to  lie  wound  upon  a  certain  number  of 
bobbins  of  a  particular  construction;  and  when  the  reti- 
culation is  completed,  the  finished  net  work  is  received 
upon  a  roller  or  beam,  from  which  it  may  be  cut  in  such 
lengths  as  are  best  adapted  to  the  proposed  dimensions  of 
the  intended  nets,  so  as  to  avoid  waste  or  remnants  ;  at 
AA,  l-'ig.  .5.  appear  the  two  side  rails  which  compose 
the  upper  part  of  the  framing  of  the  machine.  At  UB, 
is  the  receiving  roller,  or  beam,  upon  which  the  net  is 
to  be  recc;ived  when  finished  ;  and  at  CC  are  two  ratchet 
wheels  to  regulate  its  motion.  .\t  DD  is  the  mesh  frame 
for  forming  the  knots;  and  at  F  and  G  are  cross  rails  of 
wood,  which  serve  to  regulate  the  motions  of  the  twine 
wliiie  forming  the  meshes.  In  Fig.  6.  .\A  are  two  of  the 
upright  posts  which  support  the  framing,  and  of  which 
4  G:: 
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there  are  tour.  BB  is  a  cross  horizontal  rail  of  wood, 
which  serves  as  a  framing  for  the  bushes  in  which  the 
spindles  or  axes  which  support  the  mesh  fravnes  revolve. 
The  particulars  of  the  construction  of  the  mesh  frames, 
or  moulds,  will  be  the  subject  of  future  description.  In 
this  plan,  nine  of  them  appear  between  F  and  F,  which 
is  the  number  required  for  a  net  of  18  inches  in  breadth, 
the  diagonal  measure  of  each  mesh  being  supposed  two 
inches  when  equally  distended  both  ways  in  the  form  of  a 
diamond.  At  C  is  another  cross  rail,  perpendicularly 
under  that  at  B,  which  supports  the  lower  extremity  of 
the  spindles.  At  DD  is  a  third  cross  rail,  the  use  of  which 
is  to  contain  a  number  of  sheaves  or  puUies,  by  whicli 
the  cords  or  bands  which  move  the  spindles  are  directed  ; 
and  at  EE  appears  the  end  of  a  vibrating  frame,  which 
communicates  a  rotatory  motion  to  the  spindles,  by  means 
to  be  afterwards  explained.  These  form  the  principal 
parts  necessary  for  the  machine,  the  respective  uses  of 
which  it  may  now  be  proper  to  explain  at  more  length. 

The  principal  part  of  the  whole,  and  that  to  the  accu- 
racy and  regularity  of  whose  motions  it  will  be  necessary 
to  pay  the  most  sedulous  attention,  is  that  represented  at 
BB  and  FF,  or  what  may,  witliout  impropriety,  be  term- 
ed the  meshing  frame  of  the  machine.  In  order  to  con- 
vey as  ample  and  clear  an  idea  of  the  nature  and  action  of 
this  part,  it  will  be  proper  to  refer  to  Plate  CXXXIX. 
Figures  1,  2,  3,  4.  where  it  is  represented  in  various 
points  of  view,  and  upon  a  much  more  enlarged  scale. 

Co72slruclion  and  Use  of  the  JMesh'mg  Frame. 

In  Plate  CXXXIX.  Figs.  1  and  2,  are  two  vertical  re- 
presentations of  this  part  of  the  machine,  shewing  the 
different  forms  which  it  assumes  in  various  stages  of  the 
operation.  Fig.  1  represents  it  in  its  close  state  ;  that  is 
to  say,  in  the  way  in  which  it  appears  after  the  formation 
of  the  mesh  and  the  knotting  to  secure  it  are  completed. 
Fig.  2  represents  it  in  its  open  state,  as  it  appears  pre- 
vious to,  and  during  the  formation  of,  the  mesh  and 
knotting.  In  Fig.  3  is  given  a  horizontal  plan  of  the 
same  apparatus,  necessary  to  elucidate  some  of  the  prhi- 
dples  of  its  construction,  and  mode  of  its  operation  ;  and 
in  Fig.  4  is  given  a  section  of  the  bobbins  upon  which  the 
twine  is  wound,  to  explain  also  their  particular  construc- 
tion and  operation.  This  last,  like  Fig.  1  and  2,  is  a  ver- 
tical representation  or  elevation. 

In  order  to  form  the  ring  knot,  it  is  well  known  that 
two  twines  or  cords  are  to  be  laid  parallel  to,  and  in  con- 
tact with,  each  other;  that  they  arc  then  turned  round  in 
a  circular  form,  similar  to  that  of  a  ring,  (whence  proba- 
bly the  name  is  derived,)  and  one  end  of  both  twines  be- 
ing passed  through  the  ring,  the  knot  is  comi)leted. 
This  mode  of  knotting  seems  to  afford  a  particular  ad- 
vantage over  all  others  not  liable  to  slip  in  this  respect, 
that  the  two  twines  to  be  knotted  being  parallel  and  con- 
tiguous to  each  other,"  the  re([uisitc  motions  and  crossings 
of  both  are  precisely  the  same,  and  consequently  when 
knotted  by  the  aid  of  machinery,  the  process  becomes 
more  simple  than  where  the  motions  of  the  two  twines 
and  their  Uexurcs  and  crossings  are  different.  The  twine 
of  the  net  behig  wound  upon  bobbins,  and  these  disposed 
in  pairs,  so  that  two  threads  may  be  contiguous,  and  the 
further  extremities  attached  to  the  receiving  beam,  we 
arc  ready  to  commence  the  operation,  the  mesh  frames 
being  in  the  open  state  as  represented  by  Fig.  2.  It  is 
proper  to  keep  in  mind,  however,  that  there  are  four  up- 
right arms  in  each  frame  similar  to  those  at  CC,  although 


only  two  arc  represented,  the  other  two  being  at  right  an- 
gles to  those  which  appear  at  B,  which  will  be  very  plain 
by  inspecting  the  horizontal  plan.  Fig.  3.  The  whole 
four  diverging  equally,  form  a  diamond,  and  by  passing 
two  twines  round  at  the  points  CC,  a  ring  is  formed  for 
the  knot.  When  the  twines  are  thus  passed  round  so  as 
to  form  somewhat  more  than  a  circle,  that  part  which 
crosses  must  be  done  below  the  other.  If  the  bobbins  are 
then  raised,  brought  over  the  ring,  again  sunk  in  its 
centre,  and  pulled  tight,  the  ring  knot  will  be  complete, 
and  the  tension  of  the  ends  will  close  the  frame  until  the 
points  meet  in  the  centre,  as  in  Fig.  1 .  The  knot  inay  be 
then  slipped  off,  and  the  upright  arms  at  CC  will  revert 
to  the  open  state  by  their  ov»n  gravity.  This  may  be  very 
well  seen  by  inspecting  Fig.  3.  It  is  thus  that  the  ring 
knot  may  be  formed  with  the  greatest  accuracy  and  dis- 
patch ;  and  were  the  same  twines  always  contiguous  and 
knotted  together,  the  operation  would  be  simple  indeed. 
But  it  is  evidently  necessary  to  complete  the  diagonal  or 
diamond  shape  of  the  mesh,  that  the  contiguity  of  the 
twines  should  be  changed  at  every  alternate  knotting. 
Thus  at  one  knotting,  the  twines  1  2,  3  4,  5  6,  Sec.  (see 
Fig.  5.)  should  be  contiguous,  and,  at  the  next,  that  2  3, 
4  5,  Sec.  should  come  into  contact.  For  this  purpose  some 
addition  is  necessary  to  the  apparatus,  and  an  idea  of  its 
construction  and  use  will  be  gathered  from  Figs.  3  and  4, 
Plate  CXXXIX. 

In  addition  to  the  exterior  apparatus  or  folding  arms 
of  the  frame,  another  part  is  necessary,  whicli  is  partially 
repi-esented  at  L,  Fig.  1,  but  which  will  be  better  under- 
stood by  referring  to  Figs.  3  and  4.  Fig.  3  exhibits  a 
horizontal  plan  of  the  meshing  frame  and  contiguous 
apparatus.  The  standards  upon  which  the  upright  arms 
of  the  frame  are  jointed,  appear  plainly  as  quadrants  of 
a  circle  at  DDDD.  That  part  of  the  apparatus  which 
directs  the  operation  of  the  bobbins  at  L,  will  also  be 
distinctly  seen  in  this  figure.  When  the  operation  com- 
mences, the  apparatus  L,  which  moves  horizontally  on 
a  centre,  is  in  the  situation  of  L  2,  that  is  to  say,  just 
without  the  circumference  of  the  meshing  frame.  Now 
let  the  whole  apparatus  of  this  frame  revolve  upon  the 
common  centre  of  motion,  or  spindle  which  supports  it, 
(A,  Fig.  1.)  and  the  two  contiguous  twines  at  NN,  b.c. 
will  form  the  ring  of  the  knot,  the  arms  of  the  meshing 
frame  serving  to  keep  the  ring  distended.  The  two 
bobbins  being  at  the  lower  part  of  the  spindle  on  which 
they  revolve,  will  cross  under  the  twines  which  are  round 
the  frame  at  the  point  near  M.  The  bobbins  are  then  to 
be  raised  upon  the  upper  spindle.  The  cross  rail,  with 
projecting  pins  at  O,  being  next  shifted  in  a  direction 
towards  the  upper  part  of  the  figure,  the  apparatus  at  L 
will  change  its  position  until  it  is  right  over  the  centre 
of  motion,  when  the  bobbins  being  let  down  into  the 
centre  of  the  ring,  the  knot  will  be  formed,  and  the  dis- 
tended arms  brought  into  contact  as  in  Fig.  1.  An  invert- 
ed shift  of  the  shaft  O  will  then  bring  the  bobbins  again 
without  t!ie  ring,  and  one  series  of  meshes  will  be  com- 
pleted. The  next  ojicration,  then,  will  be  to  change  the 
contiguity  of  tiie  bobbins  for  the  next  mesh.  In  order  to 
effect  this,  reference  may  be  made  to  the  vertical  section, 
Fig.  4.  In  this  figure  the  v('rlical  spindles  are  placed  at 
a  little  distance,  the  one  being  perpendicularly  over  the 
other.  This  interval  or  chasm  is  to  allow  tliem  to  change 
freely  from  the  outside  to  the  inside  of  the  ring  after  it 
has  been  formed,  the  twines  passing  through  the  inter- 
val. The  lower  part  of  the  bobbin  spindle  A  1,  moves 
upon  the  centre  at  D,  as  already  Ucttcribed.     All  the  up- 
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per  parts  at  A  2  arc  fixed  in  a  shaft  of  wood  F,  cxtondin^j 
iM'.ross  tlic  machine.  Tl.is  sliafl,  by  nwans  of  j^roovcs  (ji 
(tlit  holcH,  blidi-s  freely  trom  side  lo  side  upon  aiiollier 
shaft  E,  and  this  latter  shaft,  hy  means  of  a  crank  at 
each  end,  is  susceptible  of  the  same  motion  as  tiiat  at  A 
below,  so  that  one  may  be  always  perpendicularly  over 
the  other.  In  order  to  guard  as  much  as  possible  against 
those  trivial  inaccuracies  to  which  machinery  of  every 
kind  is  in  some  dcj^rec  liable,  it  may  be  proper  to  R-ive 
each  spindle  a  sharpened  point,  so  that  they  may  approach 
eacli  other  like  inverted  cones.  If  the  bobbins  be  also 
countersunk  at  each  end,  there  will  be  little  danger  of 
their  missiii);  the  proper  direction  while  shifting  upwards 
or  downwards,  or  presenting  any  obstruction  lo  the  ope- 
ration. The  section  of  B  and  C  will  serve  to  render 
this  obvious.  In  bringing  the  spindles  to  a  point,  it  will 
not  be  necessary  that  it  shovdd  be  very  acute,  for,  if  ihc 
bobbins  arc  of  wood,  this  would  rather  be  prejudicial 
than  of  any  service.  A  row  of  meshes  being  finished,  the 
receiving  beam  is  to  be  moved  one  notch  ofl'  the  regidat- 
ing  whe<:l,  in  order  to  wind  up  a  portion  of  linished  net 
equal  to  one  nu;sh.  A  second  row  of  meshes  being  then 
formed,  are  to  be  wound  up  as  before,  and  so  on  until 
the  whole  operation  is  completed.  I'rom  the  above  de- 
scription a  general  idea  of  the  operation  may  be  gathered, 
and  this  is  perhaps  as  much  as  can  be  expucteil  without 
an  actual  model.  In  the  next  place,  it  may  be  proper  to 
pay  some  attention  to  the  general  operation,  arid  of  this 
perhaps  the  most  accurate  idea  may  be  formed  by  a  re- 
gular analyses  of  the  respective  motions  of  the  projected 
leticulator.  Let  us  suppose  that  a  mesh  has  just  been 
completed,  and  wound  up  on  the  receiving  beam,  and 
that  we  arc  then  proceeding  to  form  a  second  row,  the 
motions  then  will  occur  in  the  following  succession  : 

Isl,  The  shifting  motion  of  the  upper  bobbin.  At  this 
stage  of  the  operation,  both  bobbins  are  upon  the  lower 
spindle  ;  but  as  the  upper  bobbin  is  to  be  shifted,  those 
must  first  be  lifted  upon  the  upper  one.  This  may  very 
easily  be  accomplished,  by  hanging  a  shaft  above,  with 
a  vertical  motion,  and  furnished  with  wire  hooks  corres- 
ponding to  each  bobbin.  If  a  small  groove  is  turned  in 
botli  bobbins,  either  one  or  both  may  be  lifted  at  pleasure. 
For  if  the  hooks  lay  hold  of  the  lower  bobbin,  both  must 
rise  ;  and  if,  as  in  this  case,  the  upper  only  is  laid  hold 
■A,  the  under  will  not  be  at  all  affected.  When  the  up- 
per bobbin  has  been  lifted,  the  shaft  may  be  moved  from 
right  to  left,  or  vice  versa,  as  the  case  may  be,  and  the 
shift  completed.  This  operation  may  be  effected  easily 
by  one  or  both  of  the  operatoi-'s  hands.  This  part  of  the 
apparatus  is  so  simple,  that  it  has  not  been  deemed  ne- 
cessary to  give  any  drawing  ;  althoiigh  this  deficiency,  if 
the  experiment  were  to  be  tried,  might  very  easily  and 
speedily  be  supplied.  The  shift  being  completed,  both 
bobbins  are  to  be  let  down  upon  the  lower  spindle,  and 
each  should  be  furnished  with  a  small  eye  to  guide  the 
twines  properly  round  the  meshing-frame.  The  appara- 
tus is  now  ready  for  the  second  motion. 

2d  Motion.  This  is  the  circular  revolution  which  the 
mesh-frame  takes  upon  its  own  axis,  carrying  with  it  the 
attendant  apparatus  in  order  to  form  the  ring.  For  the 
princi])le  of  this,  of  which  something  has  been  already 
said,  reference  may  again  be  made  to  Drawing  1st.  Fig. 
\  and  2.  In  Fig.  1.  it  will  be  obvious  that  the  cord  which 
passes  round  the  pulley  at  F  will  turn  it  either  from 
right  to  left,  or  vice  versa,  every  time  that  the  shaft  1  is 
elevated  or  depressed.  This  shaft  may  be  constructed 
as  an  oblong  frame  placed  horizontally  along  the  whole 


machine,  and  moveable  on  centres  directly  behind  the 
spindle  A.  Then,  if  that  part  at  the  left  hand  which  ap- 
pears elevated  be  depressed,  the  other  end  at  the  right 
will  rise,  and  the  whole  spindle  will  turn  round  one,  one 
and  o  cpiarler,  or  one  and  a  half  turns,  as  may  be  most 
convenient,  and  by  sinking  the  right  again,  it  will  revert 
lo  its  present  position  ;  these  motions  may  be  convenient- 
ly given  by  two  treddles  like  those  of  a  weaving  loom. 
Thus  the  circular  motion  of  the  twine  to  form  the  ring 
may  be  produced. 

■3d  Motion.  Of  this  something  has  already  been  said, 
it  being  entirely  analogous  to  the  first  motion.  Both  bob- 
bins are  to  be  lifted  by  a  shaft  and  hooks,  to  bring  ihcm 
upon  the  upper  spindle.  The  whole  is  then  to  be  moved 
until  the  bobbins  are  over  the  centre  of  the  ring,  when 
they  may  be  let  down  and  tightened  to  form  the  knot 
This  being  done,  the  spitidle  returns  to  the  outside  ot 
the  ring.  The  motions  are  seen  very  plairily  in  Fig.  3., 
both  being  eflected  mei-ely  by  moving  the  shaft  O,  which 
may  either  be  done  by  the  liand  or  foot,  as  experience 
may  show  to  be  preferable. 

4th  Motion.  The  knot  being  drawn  tight,  is  to  be 
lifted  ofl'  the  points  at  C,  (Fig.  I,  2.)  which  may  be  done 
by  raising  any  of  the  directing  shafts,  without  any  addi- 
tional apparatus.  The  receiving  beam  being  then  moved 
one  notch,  the  operation  is  completed.  The  simplicity 
of  these  motions,  and  the  smallness  of  their  number, 
must  be  evidently  advantageous  to  a  practical  machine, 
whether  wrought  by  the  operator,  or  put  in  motion  by 
mechanical  power.  In  particular  arrangement  for  the 
former  of  those  plans,  the  most  efficient  practical  rule 
always  is,  to  employ  both  the  hands  and  feet  of  the  ope- 
rator, allowing  as  much  as  can  be  done  without  the  incon- 
veniency  of  too  frequent  shifting  to  be  performed  by  the 
feet.  The  obvious  reason  of  this  is,  that  the  less  that 
the  hands  are  einiployed  in  the  production  of  motion,  tlie 
more  they  will  be  at  liberty  to  remove  or  correct  casual 
impediments,  without  retarding  the  operation. 

It  will  be  obvious  that  what  has  been  written  is  rather 
to  be  viewed  in  the  light  of  general  and  leading  princi- 
ples, than  as  a  detailed  description.  Nothing  could  be 
farther,  however,  from  the  writer's  intention,  than  te  pass 
any  thing  in  a  cursory  or  superficial  way  for  the  purpose 
of  concealment.  Experience  has  convinced  him,  that  in 
the  description  of  infant  and  speculative  inventions  in 
mechanics,  it  is  always  more  safe,  and  certainly  much 
more  candid,  merely  to  state  principles  of  action  in  a 
general  way,  than  to  incur  the  risk  of  misleading  others, 
by  laving  down,  in  a  certain  and  didactic  form,  what  has 
not  yet  been  proved  by  the  only  infallible  criterion,  viz. 
the  results  of  actual  trial  and  practical  experience.  In 
the  present  state  of  the  invention,  what  remains  may  be 
confined  to  general  and  miscellaneous  remarks,  and  what 
further  description  is  necessary  to  convey  such  an  idea  of 
the  drawings  as  has  not  hitherto  been  given. 

Figure  7.  exhibits  a  general  view  of  a  profile  elevation 
of  the  machine  as  viewed  from  the  right  hand.  The  posts 
are  at  AA  ;  the  top  rail  of  the  framing  at  B  ;  the  receiv- 
ing roller  at  C  ;  a  section  of  the  directing  pins  at  D  and 
and  E  ;  an  elevation  of  the  mesh  frame  at  F  ;  the  vibrat- 
ing fi-ame  which  communicatts  the  rotatory  motion  to 
the  mesh  frame  at  G  ;  the  two  directing  pullics  at  HII ; 
one  treddle  at  I. 

Figures  8,  9,  10,  II,  13,  are  intended  to  show  more 
clearly  the  adaptation  of  certain  parts  which  are  imper- 
fectly represented,  or  omitted  in  the  general  figure. 

Fig.  8.  exhibits  a  bai-rcl  by  which  the  rotatory  motion 


606 


CHA 


CHA 


may  very  conveniently  be  given  to  the  mesh  frame.  Two 
cords  may  be  attached  to  the  wheel  at  B,  and  passing 
round  it  in  opposite  directions,  will  move  tue  vibrating 
frame.  From  the  smaller  part  of  this  barrel  or  cylinder 
at  A,  two  similar  cords  will  complete  Ine  connection 
with  the  treddles  1  and  2.  Thus  the  depression  of  the 
treddle  1  will  produce  one  motion,  and  that  of  tne  treddle 
2  will  in  like  manner  give  the  inverted  one.  Fig.  9.  is  a 
profile  of  the  same  apparatus.  Figures  10.  and  11.  ex- 
hibit two  different  ways  of  giving  motion  to  the  cross 
rails  and  pins  for  changing  the  mesh.  In  Fig.  10.  this  is 
done  by  a  band  passing  over  a  pulley.  In  Fig.  11.  the 
same  is  done  by  two  inverted  racks,  and  an  intermediate 
pinion.  The  first  of  these  will  be  the  cheapest  plan  of 
construction,  but  the  second  is  by  much  the  most  steady 
and  certain  in  its  operation.  Fig.  12.  is  a  plan  for  shift- 
ing the  receiving  beam  tq  wind  up  the  finished  net.  It 
is  done  merely  by  pulling  a  handle  at  A,  a  weight  (not 
represented)  being  suspended  from  the  other  extremity 
B  of  the  cord. 

Some  idea  of  the  nature  of  the  machine  may  be  collect- 
ed from  tl;ese  drawings.  With  regard  to  the  expence 
of  the  construction,  the  writer  intended  to  conclude  this 
description  witli  an  estimate;  but  upon  reflection  he  has 
been  induced  to  postpone  this,  at  least  for  the  present, 
for  the  following  reasons. 

1st,  For  two  very  conclusive  and  unavoidable  reasons ; 
the  first  trial  of  every  mechanical  experiment  is  conduct- 
ed at  a  much  greater  expence  than  what  becomes  neces- 
sary in  a  more  advanced  stage.  It  is  hardly  to  be  expect- 
ed that  any  projector,  however  conversant  he  may  be 
both  with  the  theory  and  practice  of  mechanics,  can  at 
once  arrange  and  mature  a  complicated  and  extensive 
body  of  machinery,  so  as  both  to  give  it  the  greatest  pos- 
sible efficiency,  and  construct  it  with  the  strictest  atten- 
tion to  simplicity  and  economy.  It  is  perhaps  as  much 
as  ever  has  been  effected  in  new  machinery,  if  the  advan- 
tage gained  by  its  adoption  be  sufficient  to  counterba- 
lance the  difficulties  to  which  it  is  exposed,  and  leave  an 
ultimate  profit  in  its  favour.  Hence  projectors  very  fre- 
quently, from  forming  expectations  more  sanguine  than 
reason  will  warrant,  are  apt  to  involve  both  themselves 
and  others  in  disappointments,  the  more  severe  in  pro- 
portion to  the  expectations  which  have  been  excited.  But 
■were  the  engineer  capable  of  even  ntuch  greater  preci- 
sion in  all  the  minutiae  of  his  plan  than  is  generally 
found  to  be  the  case,  it  would  still  be  impossible  that  he 
could  conduct  his  first  experiments  upon  terms  nearly 
equal  to  those  wliicb  may  be  obtained  afterwards.  Every 
operative  mechanic  whom  he  may  have  occasion  to  em- 
ploy, must  have  a  considerable  practice  before  he  can 
execute  his  work  eitlier  so  perfectly  or  so  speedily  as  m 
matiued  businesses.  It  is  also  impossible  to  allot  or  ap- 
portion the  various  departments  of  the  work  in  tliat  order 
and  method  necessary  to  produce  that  division  of  labour 
which  is  the  very  essence  of  every  business.  Upon  the 
whole,  perhaps  the  most  economical  plan  is  merely  to 
try  the  cxpeiiiaent  upon  a  very  limited  scale  for  some 
time,  and  thus  to  puicliase  that  experience  tvltich  muit 
be /lurrliaiiid  at  as  small  an  expence  as  possible,     (j.  d.) 

CIIALCKDONY.     See  Orvctog.nosv. 

Cli.VLOEA.     Si^e  Bauvi.on. 

CII.KLK..     See  Oiivotognosv. 

CII.\LLK\GK,  {Culumnia)  is  generally  understood, 
in  common  language,  to  signify  a  summons  or  provoca- 
tion to  fight  a  duel,  in  conse'|uence  of  an  afliont  offered 
ii)  derogation  of  honour.     This  is  considered,  in  law,  as 


an  offence  against  the  peace ;  and,  therefore,  to  send  a 
verbal  or  written  challenge,  or  to  be  the  bearer  of  it,  are 
punishable  by  fine  and  imprisonment,  according  to  cir- 
cumstances. The  merely  endeavouring  to  provoke  ano- 
ther to  send  a  challenge  is  also  deemed  a  high  offence  ; 
and  if  the  challenge  arise  on  account  of  money  won  by 
gaming,  the  offender,  by  Stat.  9  Ann.  c.  14.  shall  forfeit 
all  his  goods  to  the  crown,  and  sufft  r  two  years  impri- 
sonment. The  Court  of  King's  Bench  frequently  grant 
informations  against  persons  sending  challenges  to  jus- 
tices of  the  peace,  and  in  other  heinous  cases.  See 
Duel. 

ChaltcJige  is  also  a  legal  term,  and  generally  signifies 
an  exception  taken  against  jurors,  who  are  returned  by 
the  sheriff  to  pass  on  a  trial.  Cliallenges  to  jurors,  in 
civil  cases,  are  of  two  sorts,  challenges  to  the  arrays 
and  challenges  to  the  fiotls.  Challenges  to  the  array  arc 
an  exception  at  once  to  the  whole  panel,  in  which  the 
jury  are  arrayed  by  the  sheriff  in  his  return,  and  may  be 
made  upon  account  of  partiality,  or  some  default  in  the 
sheriff  or  his  under  officer.  Although  there  should  be 
no  personal  objection  against  the  sheriff,  yet  it  is  a  good 
ground  of  challenge  to  the  array,  if  he  arrays  the  panel 
at  the  nomination,  or  under  the  direction  of  cither  party. 
Challenges  to  the  fioUs  are  exceptions  to  particular  jurors, 
and  are  made,  1.  Profiler  honoris  res/iectum  ;  as  if  a  lord 
of  parliament  be  impanelled  on  a  jury,  he  may  be  chal- 
lenged by  either  party,  or  may  challenge  himself.  2. 
Propter  defectum,  on  account  of  a  sus,  icion  of  biass  or 
partiality.  This  may  be  either  a  princifial  challenge,  or 
to  the  favour.  A  firincifial  challenge  is  when  the  cause 
assigned  carries  with  it  Jirima  facie  evident  marks  of 
suspicion  :  Challenges  to  the  favour,  on  the  other  hand, 
are  when  only  probable  circumstances  of  suspicion  are 
assigned,  the  validity  of  which  is  left  to  the  determina- 
tion of  triors,  who  are  two  indifferent  persons  named  by 
the  coiu't.  4.  Propter  delictum,  on  account  of  some  crime 
or  misdemeanour,  which  affects  the  person's  credit,  and 
renders  him  infamous. 

Challenges  upon  any  of  the  foregoing  accounts  are 
stiled  challenges ybrcaw«e  ;  and  they  may  be  made  with- 
out limitation  in  both  civil  and  criminal  trials.  But  in 
trials  for  felony,  the  English  law,  in  favor  em  vita,  allows 
the  prisoner  ajwrem/itory  challenge  to  a  certain  number 
of  jurors,  without  shewing  any  cause  at  all.  By  stat.  22 
Hen.  VIII.  c.  14.  the  number  of  peremptory  challenges 
is  limited  to  twenty.  This  privilege  of  peremptory  chal- 
lenges is  denied  to  the  king,  by  stat.  33  Edw.  I.  st.  4.  It 
is  held,  however,  that  the  king  need  not  assign  his  cause 
of  challenge  till  all  the  panel  is  gone  through,  and  un- 
less there  cannot  be  a  full  jury  without  the  persons  so 
challenged  ;  in  which  case  the  king's  counsel  must  shew 
cause,  otherwise  the  juror  shall  be  sworn.  In  cases  of 
high  treason,  the  prisonermay,  by  stat.  7  W.III./ifre?«^- 
torily  challenge  thirty-five  jurors. 

Members  of  a  court  martial  may  be  challenged  by 
the  prisoner  on  the  score  of  partiality.  The  prisoner, 
however,  must  assign  his  cause  of  challenge,  of  the 
relevancy,  propriety,  and  validity  of  which  the  members 
are  themselves  the  judges.  This  privilege  of  challenge, 
on  courts  martial,  is  comjietent  to  the  prosecutor  as  well 
as  to  the  piisoner.  See  Jcky.  Blackstone's  Comme7it. 
b.  iii.  ch.  23.  and  b.  iv.  ch.  27.  Jacob's /.ciy  Diet,  (z) 

CHALONS,  suit  Maune,  a  town  of  France,  and 
capital  of  tiie  department  of  the  Marne,  is  situated  be- 
tween two  fine  meadows  on  the  banks  of  the  Marne. 
The  |M-incipal  public  buildings  and  curiosities  of  this 
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place  avo  the  court-house,  tlio  principal  church  with  iis 
spires,  the  triumplial  arc  dcflicalcd  to  IJoiiapartc,  and  ihc 
promenade  c:illi(l  l.i:  Jard,  which  is  reckoned  the  finest 
in  France.  'I'hrre  is  here  also  a  hotanic  jjarden,  a  puh- 
lic  lihrary,  a  cabinet  of  natural  history,  and  a  society  of 
agricidture,  commerce,  science,  ami  the  arts.  A  very 
considerable  trade  in  corn  and  wines  was  formerly  carried 
on  in  this  place,  but  it  has  j;really  diminished  since  the 
formation  of  the  canal  of  Uiiare.  Corn  and  oats,  and 
wliite  and  red  wines,  are  still  carried  to  Paris,  and  very 
considerable  <|iiantities  of  sinoketl  and  salted  bacon. 
There  are  here  also  several  distilleries,  a  paper  maiui- 
factory,  and  a  nitre  work.  Hemp  and  cotton  thread, 
hosiery  floods,  a  kind  of  drab  called  ca/iagnrjkttea,  and 
several  other  linen  and  woollen  slnfl's,  are  manufactured 
here  in  i;^reat  quantities.     Population  1 1,120.     (w) 

CHALONS,  suK  S.xoNE,  the  Cabjllonum  of  the  an- 
eeints,  is  a  town  in  the  department  of  tlie  Saone  and  the 
Loire,  is  situated  in  a  beautiful  and  fertile  valley,  on  the 
right  bank  of  the  Saone.  It  is  surrounded  by  walls,  and 
defended  by  a  citadel,  and  consists  of  the  old  town,  the 
new  town,  and  the  suburbs  of  St  Lawrence.  The  chief 
public  buildings  and  curiosities  are  the  principal  church, 
the  court-house,  and  the  library  or  ancient  college,  the 
hosiiitals  of  Charity  and  St  Lawrence,  the  dispensary, 
an  orphan  school,  tlie  public  baths,  and  the  hydraulic 
machine.  The  saloon,  which  contains  the  library,  is 
very  handsome,  and  the  books,  though  in  great  confu- 
sion, are  still  mnncrous  and  valuable.  It  was  originally 
composed  of  books  left  by  the  Jesuits,  and  since  the 
revolution  it  has  been  augmented  by  the  magnificent 
collection  belonging  to  the  suppressed  Abbey  of  La 
Fertc.  There  arc  here  two  globes  made  of  tin  plate 
five  feet  in  diameter,  and  cxcctited  by  Fatlier  Legrand 
in  1733.  The  theatre,  which  is  constructed  in  the  late 
chmch  of  the  Jesuits,  has  a  wretched  appearance,  but 
the  internal  decorations  are  good.  In  the  middle  of  the 
market  place  is  a  fotnitain  adorned  with  a  statue  of  Nep- 
tune, and  there  is  a  handsome  coffee-house  called  the 
Rondeau,  which  is  decorated  chictly  with  beautiful  Eng- 
lish engravings.  Tie  promenades  arc  upon  the  quay 
and  on  the  ramparts  of  Santa  Maria,  St  Lawrence,  and 
<^iIoriettc.  This  town  carries  on  a  considerable  trade  in 
the  wines,  grain,  and  iron  of  the  surrounding  county, 
and  is  also  the  entn  pot  of  all  the  merchandise  whicli  is 
sent  from  the  north  to  the  south,  and  from  the  south  to 
the  north  of  France.  The  essence  of  the  east,  which 
gives  the  peculiar  colour  and  brilliancy  to  artificial 
pearls,  is  tnanufactured  here  from  the  scales  of  the  bleak, 
{cij/trintis  albiirriiis)  whicli  arc  caught  in  great  abundance. 
Tlie  canal  du  centre,  which  joins  the  Saone  aiid  the 
Loire,  begins  at  Chalons  and  ti  rminates  at  Digoin. 

The  remains  of  a  Roman  amphitheatre  and  several 
hiscriplions  attest  the  antiquity  of  this  town,  wiiich  is 
situated  on  the  great  Roman  way  from  Lyons  to  Boulogne. 
Population  12,000.     (w) 

CHAJLKDORIA,  a  genus  of  plants  of  the    class 
Dioecia,  and  order  Hcxandria.     See  Botany,  p.  331. 
CHAM.iiLEON.     See  M.vmmalia. 
CHAM.EROPS,  a  genus  of  plants  of  the  class  Poly- 
gamia,  and  order  Dioecia.     See  Botany,  p.  340. 

CHAMBERLAIN,(Cawfrurius,)anonicer,  various  in 
rank  and  in  duty,  according  to  the  chamber  or  employ- 
ment with  wiiich  he  is  connected  ;  as, 

1st,  The  Lord  Chamberlain  of  Great  Britain,  who 
is  commonly  rcckone<l  the  sixtn  isicat  officer  of  the 
crown.     The  ofTice  is  hereditary  ;  and  where  it  descends 


to  one  or  more  females,  it  is  executed  by  deputy,  who 
must  be  approved  of  by  the  king,  and  must  not  be  of  a 
degree  inferior  to  a  knight.  This  officer  is  charged 
with  the  |)oinp  and  ceremony  necessary  to  be  observed 
at  royal  (oronalions,  and  on  certain  other  solemn  occa- 
sions ;  to  him  belongs  the  government  of  the  palace  at 
Westminster;  he  is  ansv/erable  for  the  due  arrange- 
ments necessary  for  the  convenience  of  the  House  of 
Lords  in  the  lime  of  Parliament ;  he  claims  livery  aiid 
lodgings  in  the  king's  court,  Uc.  and  the  gentleman 
usher  of  the  black  rod,  yeoman,  usher,  kc.  arc  under  his 
authority. 

2(1,  7he  Lord  Chamberlain  of  the  Hounehold,  who  has 
the  superintendence  of  all  olliccrs  belonging  to  the  king's 
chamber,  (except  the  bed-cliamber,  which  is  under  the 
groom  of  the  stole,)  and  also  of  the  wardrobe,  of  artifi- 
cers retaiucd  in  the  king's  service,  messengers,  come- 
dians, &c.  Tnc  Serjeants  at  arms  are  likewise  under 
his  inspection,  and  the  king's  chaplains,  physicians, 
apothecaries.  Sec.  He  has  under  him  a  vice-cliamber- 
lain,  who,  along  with  the  chamberlain  himself,  are  always 
privy  counsellors. 

3d,  There  were  formerly  Chamberlains  of  the  King'/ 
Courts,  of  whom  still  remain  Chamberlains  of  the  Ex- 
chequer, who  keep  a  controlment  of  the  pells,  of  receipt* 
and  disbursements,  and  have  in  their  custody  the  leagues 
and  treaties  with  foreign  princes,  many  ancient  records, 
and  the  standards  of  money,  weights,  and  measures. 

4th,  The  Chamberlains  of  London,  Chester,  and  other 
cities  or  local  jurisdictions  ;  the  principal  duty  of  whom, 
is,  to  receive  the  rents  and  other  revenues  payable  into 
their  respective  chambers,     (j.  b.) 

CHAMBERY,  formerly  the  principal  town  of  Savoy, 
but  now  the  chief  place  of  the  department  of  Mont 
Blanc,  is  situated  in  a  delightful  valley,  surrounded  with 
mountains,  on  the  left  bank  of  the  river  Leissc,  and  upon 
the  small  river  Albano.  Its  suburbs  are  large  and 
elegant,  the  houses  have  all  piazzas,  and  the  principal 
public  buildings  are,  the  ancient  dtical  palace  in  the 
centre  of  the  town,  and  the  Salle  de  Spectacle.  It  is 
defended  only  by  a  castle  jilaced  on  an  eminence.  The 
piincipal  manufactures  of  Chambcry  arc  those  of  stock- 
ings, silk  thread,  works  in  marble,  and  leather.  Liqueurs 
held  in  great  estimation  are  likewise  distilled  here. 
Population  in  1810,  12,000.  Sec  Tynna  .ilmanach  du 
Commerce,  p.  723.     (k>) 

CHAMERAPHYS,  a  genus  of  plants  of  the  class 
Triandria,  and  older  Trigynia.  See  Botany;  and  R. 
Brown's  Frodromtts  Plant.  A'ov.  Noll.  i^c.  p.  19. 

CHAMOIS.     Sec  Mammalia. 

CHAMOUNI.  This  celebrated  vale  lies  north  from 
Mount  Blanc,  and  south  east  from  the  lake  of  Geneva. 
The  river  Arve,  which  rises  in  the  Col  de  Balmc,  flows 
through  the  centre  of  the  valley.  Near  the  midlle  of 
its  course  it  receives  the  Arveiron  on  the  left,  an  impetu- 
ous torrent,  chiefly  noted  for  its  magniSccnl  origin  in 
the  glacier  of  Bois.  (See  the  art.  Alvs,  vol  i.)  The. 
vale  of  Chamouni  forms  but  the  fii-st  and  smadist  por- 
tion of  the  channil  of  the  Arve.  Upon  quitting  the 
valley  through  which  it  had  winded  in  a  south  westerly 
diiection,  it  takes  a  bend  to  the  north,  and  afterwards 
proceeds  to  the  north  west,  and  enters  the  Rhone  below 
Geneva.  Ciiamouni  can  be  approached  with  ease  anH 
safety  only  from  the  north  ;  and  the  stations  from  which 
travellers  usually  commence  the  journey  arc,  Geneva, 
anil  .Marligni,  a  town  situated  in  t..c  west  of  the  Vallais. 
Tlic  route  from  the  latter  place  passes  over  the  Tttc 
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Noire,  or  the  Col  de  Balmc,  (see  art.  Alps,)  and  intro- 
duces the  traveller  at  the  head  of  the  valley.  The  road 
from  Geneva  winds  alonpj  the  banks  of  the  Arve,  and 
enters  the  valley  at  its  southern  extremity.  This  route, 
though  not  destitute  of  Alpine  scenery,  is  less  wild  and 
picturesque  than  the  other  ;  but  it  is  upon  the  whole  a 
more  agreeable  approach,  and  better  accommodated  to 
the  generality  of  travellers.  From  Geneva  to  the  Priory, 
the  distance  is  reckoned  about  40  English  miles,  and  can 
easily  be  travelled  in  one  day.  The  roads  from  Geneva 
to  Sallenche,  which  is  considerably  more  than  half  of  the 
journey,  are  well  made,  and  accommodated  to  every 
kind  of  vehicle  ;  but  upon  leaving  the  latter  place,  the 
country  assumes  a  more  alpine  appearance,  and  the 
roads  acquire  a  similar  character,  and  can  be  passed 
only  on  horse-back,  or  in  a  char  a  banc.  But  on  what- 
ever side  he  approaches  the  valley,  the  view  of  it,  when 
seen  for  the  first  time  from  some  of  the  heights  over 
which  the  road  passes,  throws  the  traveller  into  a  kind 
of  astonishment  which  cannot  be  expressed.  He  seems 
introduced  into  a  new  world.  The  majestic  summits  of 
the  pointed  rocks,  covered  with  ice  and  eternal  snow  ; 
the  mountains  which  appear  to  support  the  sky,  and 
whose  height  alarms  the  senses,  and  can  with  difficulty 
be  grasped  by  the  imagination  ;  the  striking  contrast  of 
the  red  colour  of  the  primitive  rocks  with  the  dazzling 
white  of  the  snow  which  covers  them  ;  the  glaciers  which 
descend  from  their  lofty  summits  to  the  very  edge  of  the 
valley  ;  the  beautiful  variety  of  colours  exhibited  by  the 
towers,  pyramids,  and  obelisks,  which  rise  from  the  sur- 
face of  the  glaciers,  when  illuminated  by  the  sun  ;  the 
sombre  colour  of  the  forests  of  fir ;  the  pure  verdure  of 
the  pasturages  and  meadows  ;  the  cottages,  churches, 
and  hamlets,  scattered  through  the  valley  ;  the  women 
and  children  occupied  in  country  labour,  in  their  garden, 
or  before  their  houses,  with  their  eye  upon  the  flocks 
feeding  around  them  ;  the  whole  forms  a  picture  whose 
beauty  it  is  easier  to  feel  than  to  describe. 

What  is  properly  called  the  vale  of  Chamouni,  ex- 
tends from  the  source  of  tlic  Arve  to  about  two  miles 
beyond  the  village  of  Ouches,  and  is  near  18  miles  in 
length.  Its  breadth  no  where  exceeds  a  mile  and  a 
half,  and  in  some  places  it  is  considerably  less.  The 
greatest  portion  of  the  valley  stretches  from  north  cast 
to  south  west.  About  a  mile,  however,  south  from  the 
Priory,  the  direction  is  changed  to  west,  and  afterwards 
to  north  west,  by  which  means  the  traveller  is  prevented 
from  seeing  the  whole  at  one  view.  Mount  Breven, 
and  a  long  range  of  mountains  called  J.a  chaine  des 
Aiguilles,  form  its  western  boimdary,  while  on  the  cast 
side  rises  Montanvert  to  the  height  of  2752  feet  above 
the  bottom  of  the  valley,  beautifully  wooded  to  the  top  ; 
and  beyond  which  are  seen  several  immense  masses  of 
perpendicular  rocks,  with  pointed  summits.  Vrom  each 
extremity  of  Montanvert  range  other  mountains  of  less 
note,  which  complete  the  eastern  boundary,  and  between 
which  descend  tliosc  immense  glaciers  which  form  one 
r,f  the  most  striking  features  of  this  interesting  scene. 
All  the  glaciers  enter  the  valley  on  the  eastern  side, 
and  in  the  following  order,  viz.  Taconna  at  the  southern 
extremity,  ojjposite  the  village  of  Ouches ;  Bossons 
^lontanvert,  between  the  mountain  and  a  range  of  point- 
ed rocks  ;  l5ois,  near  the  source  of  the  Arvciron ;  Argen- 
tierc  and  Tour,  near  the  source  of  the  Arve. 

When  we  consider  the  great  elevation  of  the  valley 
abiivc  the  level  of  the  sea,  (3354  feet,)  and  tlie  immediate 
neighbourhood  of  those  immense  masses  of  ice  and  snow, 


it  is  somewhat  surprising,  that  its  mean  temperature 
should  seldom  be  more  than  10°  or  11°  below  that  of 
Geneva.  Bourrit  gives  the  following  slate  of  the  thermo- 
meter as  the  average  temperature  of  the  summer  : — at 
nine  in  the  morning,  5'2  degrees  Fahrenheit;  at  mid-day, 
66  ;  and  in  the  evening,  57.  This  uncommon  mildness 
of  the  climate  may  be  in  some  measure  owing  to  the 
general  tendency  of  vallies  to  concentrate  the  rays  of  the 
sun  ;  but  more,  perhaps,  to  the  particular  direction  of  the 
valley,  by  which  it  is  exposed  for  near  ten  hours  in  sum- 
mer to  the  direct  action  of  the  sun's  rays.  The  climate, 
however,  even  in  summer,  is  very  variable.  Saussure 
states,  that  on  the  25th  of  July,  at  noon,  in  the  shade,  the 
thermometer  rose  to  77  degrees  ;  while  on  the  22d  of  the 
same  month,  it  was  only  66 ;  and  in  the  morning  of  the 
23d  there  was  a  strong  hoar  frost.  The  fine  season 
usually  commences  in  June,  and  ends  in  September ; 
though  October,  and  even  November,  are  sometimes 
agreeable  months.  Winter,  in  general,  begins  in  Novem- 
ber, and  ends  in  May.  During  that  time,  the  valley  is 
completely  covered  with  snow  to  a  considerable  depth  ; 
the  nights  are  clear ;  and  the  thermometer  often  falls  to 
22  degrees  below  the  freezing  point.  While  this  dreary 
season  continues,  the  inhabitants  seldom  go  abroad,  the 
women  occupy  themselves  in  spinning,  and  the  men  in 
attending  to  the  cattle. 

The  following  remarks  of  Saussure  will  enable  the 
reader  to  form  some  idea  of  the  length  and  severity  of 
the  wiiiter.  "  I  arrived  at  Chamouni,"  says  he,  "  on  the 
24th  of  March,  and  found  the  whole  valley  covered  with 
snow.  At  the  Priory  it  was  a  foot  and  a  half  deep,  at 
Argentiere  four  feet,  and  at  Tour  twelve  feet.  The 
heat  of  the  sun  softened  the  snow  in  the  day-time  ;  but 
it  froze  again  during  the  night  to  such  a  degree,  that 
loaded  mules  passed  over  it  without  leaving  any  impres- 
sion of  their  feet."  The  appearance  of  the  valley  at 
this  season  is  grand,  but  by  no  means  interesting.  The 
immense  space  between  the  summits  of  the  mountains 
and  the  bottom  of  the  valley,  presents  one  uniform  white 
surface,  unbroken  except  by  some  rocks,  whose  steep 
sides  cannot  retain  the  snow.  The  forests  have  a  greyish 
hue,  and  the  Arve,  (vhich  winds  through  the  centre  of 
the  valley,  appears  like  a  black  thread.  The  glaciers, 
which  add  so  much  to  the  beauty  of  the  landscape,  when 
the  valley  is  clothed  in  green,  produce  no  eflcct  in  the 
midst  of  all  this  wliite  ;  but  the  pyramids  of  ice,  whose 
steep  sides  have  remained  bare,  appear  like  emeralds 
under  the  fresh  white  snow  which  covers  their  summits. 
The  whole  prospect,  when  iUuminatcd  by  the  sun,  has, 
with  all  its  grandeur  and  dazzling  light,  somctliing  dead 
and  melancholy.  The  severity  of  the  winter,  and  tlie 
shortness  of  the  summer,  which  scarcely  allows  suffi- 
cient time  for  the  labours  of  the  field,  render  it  highly 
important  to  hasten,  if  possible,  the  melting  of  tlie  snow. 
The  contrivance  used  for  this  purpose  by  the  inhabitants 
of  the  higher  part  of  the  valley,  is  both  simple  and 
elegant,  and  attended  with  small  cxpence.  It  consists 
in  scattering  black  earth  on  the  toj)  of  the  snow,  which, 
by  absorbing  more  of  the  sun's  rays  than  the  white  sur- 
face, facilitates  the  clearing  of  the  fields,  and  advances 
the  labours  of  agriculture  about  thiee  weeks. 

Their  (hlef  crops  arc  flax,  barley,  oats,  beans,  and  po- 
tatoes. Flax  succeeds  better  in  the  valley  than  in  the 
open  country,  and  the  potatoe  crop  is  uncommonly  pro- 
ductive. No  wheat  is  sciwn  except  on  some  small  spots 
in  the  bottom  of  the  valUy,  and  no  more  corn  is  raised 
than  what  is  necessary  for  the  consumption  of  the  inha- 
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biianls.  Tlicir  piincipul  crop  is  luiy  for  ilie  cattle  durinjj 
winter.  Kvery  proprietor  divides  his  lands  into  two 
C(iual  poilions;  the  one  hall  is  laid  out  in  cr)rn  fields, 
the  other  iu  meadows.  This  arranjjenient  continues  lor 
six  years,  alu  i-  wiiicli  the  meadows  are  ploufjhed  up, 
and  the  corn  fields  converted  into  meadow.  Tlie  whole 
of  the  bottom  of  the  valley  is  laid  o\it  in  this  manner. 
But  the  chief  source  of  their  wcaltli  arises  from  the  pas- 
turages amon^  the  mountains.  The  wealthier  peasants 
have  meadows,  and  even  dweUiii)^  houses  at  different 
heights.  They  live  in  the  lower  part  of  the  valley  during 
winter;  but  at  the  approach  of  spring  they  ipiit  their 
winter  habitations,  antl  ascend  gradir.dly  to  the  more 
elevated  pasturages,  following  the  progress  of  vegeta- 
tion. At  the  approacli  of  autumn  they  re-dcsccnd  by  the 
same  gradations,  and  llius  pass  the  summer  in  a  pleasant 
and  varied  style,  enjoying  a  perpetual  spring.  Besides 
the  pasturages,  which  arc  private  property,  there  arc 
others  common  to  all  the  inhabitants  of  the  valley.  These 
conunons  arc  very  valuable  to  the  middling  ranks  of 
the  community;  but  it  is  much  to  be  regretted  that  the 
poorer  sort,  for  whose  benefit  they  are  chiefly  intended, 
cannot  avail  themselves  of  the  advantage.  For  not  only 
is  money  recpiired  to  purchase  cows,  but  it  is  also  neces- 
sary to  have  the  means  of  supporting  them  during  the 
winter;  and  though  by  collecting  the  dried  leaves  of  the 
ash  tree,  and  by  cutting  hay  in  the  unfrequented  parts 
of  the  mountains,  it  is  possible  for  one  man  to  maintain 
a  single  cow  during  the  winter ;  yet  this  is  nothing  com- 
pared to  the  advantage  gained  by  those  who  possess  a  few 
acres  of  meadow  land,  and  can  send  six  or  seven  cows 
to  the  common  pastures.  Their  cattle,  as  we  formerly 
observed,  is  the  chief  source  of  their  wealth.  It  is  by 
the  sale  of  their  butter  and  cheese  that  they  are  furnished 
Willi  the  means  of  purchasing  foreign  luxuries,  and  those 
necessaries  and  conveniences  which  even  their  simple 
style  of  life  reijuircs.  Next  to  cheese,  the  most  valua- 
ble production  of  the  valley  is  honey.  It  is  of  a  pure 
white  colour,  and  has  a  brilliant  grain  resembling  sugar. 
It  has  an  exquisite  taste,  and  an  aromatic  odour.  It  is 
sold  in  little  barrels  which  cost  a  crown  a  piece.  It  has 
long  been  a  puzzling  cncjuiry  how  the  honey  of  Clia- 
mouni  acquires  those  peculiar  properties.  The  bees  arc 
the  same  as  those  of  the  neighbouring  villages,  and  the 
hives  of  Chamouni  are  often  recruited  from  them,  and 
yet,  beyond  the  precincts  of  the  valley,  the  honey  is  not 
distinguished  by  any  of  those  peculiar  qualities.  Saus- 
sure  conjectures  that  it  may  be  owing  to  the  larch  trees 
whicii  abound  in  Chamouni,  the  leaves  of  which  exude, 
at  certain  seasons,  a  kind  of  manna,  in  which  the  bees 
take  great  delight.  Though  the  profit  arising  from  the 
culture  of  bees  in  the  valley  is  vei-y  considerable,  yet 
the  trouble  and  risk  are  proponionally  great,  arising  not 
only  from  the  length  and  severity  of  the  winter,  but 
chiefly  from  the  loo  early  appearance  of  fine  weather, 
which  tempts  the  bees  to  go  abroad  before  the  valley  is 
cleared,  by  which  means  they  die  among  the  snow,  or, 
if  forcibly  detained,  destroy  one  another  in  the  hive. 

Honey  is  perhaps  the  only  native  luxury  of  which  Cha- 
mouni can  boast.  Fruii  of  any  kind  is  rarely  met  wiih, 
and  the  vine  is  entirely  unknown.  The  apples,  cherries, 
and  plums,  which  grow  there,  are  all  of  the  wild  kind, 
tuid  seldom  arrive  at  maturity.  The  oak,  the  chesnut, 
and  walnut  tree,  arc  never  seen. 

The  population  of  the  valley  is  very  considerable  for 
its  extent.     If  we  were  to  judge,  however,  of  the  num- 
ber of  the  inhabitants,  from  the  crowds  which  appear  in 
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every  village  u])on  ihc  ariual  oi  a  :.'.i:;iigc;r,  we  should 
form  rather  too  high  an  estimate  of  its  population,  for, 
on  those  occasions,  every  male  person  in  the  distritl 
presents  himself,  in  the  expectation  of  being  hii-cd  as  a 
guide.  'I'he  valley  is  divided  into  three  parishes ;  Ouches, 
in  the  south  west ;  Argenlierc,  in  the  north  east ;  and  the 
Priory  in  the  middle.  Bourrit,  who  visited  the  country 
about  30  years  ago,  gives  the  following  statement  of  the 
pojiulation,  viz.  300  in  the  district  of  Vaudagne,  1000  in 
the  parish  of  Ouches,  1200  in  the  Priory,  500  in  Argen- 
lierc. It  is  probable  that  since  that  period  the  number 
of  the  inhabitants  has  considerably  increased,  for  even 
then  the  progress  of  population  was  very  discernible, 
owing  no  doubt  to  the  great  influx  of  strangers  from  all 
parts  of  Kurope  during  the  summer  months — a  practice 
which  had  begun  only  a  few  years  before  liourrit  wrote, 
and  which,  it  is  likely,  has  since  that  time  become  more 
general,  unless  checked,  perhaps,  by  the  present  dis- 
turbed state  of  the  continent.  The  cITect  of  these  visits 
upon  the  industry  of  a  people  secluded  from  the  world, 
like  those  of  Chamouni,  must  obviously  be  very  great, 
not  only  by  circulating  a  quantity  of  money,  and  exciting 
a  new  demand  for  the  productions  of  the  valley,  but  by 
improving  the  roads,  and  opening,  as  it  were,  a  direct 
communication  with  foreign  countries.  Accordingly 
Bourrit  remarks,  that  those  who  a  few  years  prior  to  hh 
arrival  had  only  three  or  four  hives  of  bees,  had  then  40; 
that  cheese  and  butter,  which  had  formerly  been  made 
for  home  consumption  only,  was  then  a  great  article  of 
exportation;  that  woods,  which  used  to  rot  on  the  place 
where  they  grew,  had  been  cut  down,  and  the  land  clear- 
ed and  converted  into  corn  fields  and  meadows ;  that 
small  and  very  inconvenient  houses  had  been  replaced  by 
others  more  spacious  and  air)-,  and  consequently  more 
healthy. 

It  is  to  be  feared,  however,  that  these  occasional  visits 
of  strangers  sometimes  produce  the  very  opposite  effect, 
by  leading  tiie  people  to  prefer  the  high,  but  precarious 
profits  of  being  hired  as  guides,  to  the  more  slow  but 
sure  gains  of  regular  industry.  Hence  we  find  a  spirit 
of  enterprise,  and  a  desire  of  acquiring  sudden  wealth, 
the  great  spring  of  all  their  pursuits.  For  while  the 
whole  labours  of  the  field  devolve  upon  the  women,  not 
even  excepting  those  severe  labours,  which  in  other 
countries  are  always  the  peculiar  province  of  the  other 
sex,  as  ploughing  the  fields,  culling  the  woods,  mowing 
the  hay,  and  thrcsliing  the  corn;  the  men  arc  employed 
as  guides  in  searching  lor  crystals,  in  hunting  the  cha- 
mois, or  in  discovering  the  lurking  places  of  the  mar- 
mot. (For  a  minute  and  interesting  account  of  all  these 
occupations,  we  refer  our  readers  to  Saussure.)  The 
same  love  of  gahi  induces  the  remaining  part  of  the 
male  population  to  go  abroad  to  Paris  and  the  cities  of 
Germany,  or  to  hire  themselves  dur'ng  the  summer 
months  to  the  people  of  the  Tarcnlaise  and  the  valley 
of  Aosta,  for  the  purpose  of  making  cheese,  in  which 
they  are  said  greatly  to  excel.  Even  their  winter 
amusements  have  something  of  the  same  character, 
especially  in  the  large  villages,  where  the  men,  perhaps 
for  want  of  some  emplopncnt  to  occupy  their  active 
minds,  pass  the  greater  part  of  their  time  in  taverns, 
and  play  at  games  of  hazard,  in  which  they  have  some- 
times been  known  to  risk  their  whole  property.  In  the 
small  hamlets,  however,  the  winter  evenings  are  spent 
in  a  diflerent  manner.  The  mIioIc  village  assemble  in 
the  house  which  has  the  largest  room  with  a  fire.  The 
women  spin,  dress  flax,  and  tell  stories  ;  -while  the  men 
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occupy  themselves  in  making  milk-pails,  spoons,  and 
other  utensils  in  wood.  The  mistress  of  the  house  is  at 
no  other  expence  for  their  entertainment  than  a  pitcher 
of  water  and  a  basket  of  wild  apples,  which  are  roasted 
under  the  ashes. 

The  men  of  Chamouni  are  of  a  middle  stature,  stout, 
and  active.  They  have  a  lively  and  penetrating  air,  and 
a  gay  character,  inclined  to  raillery.  They  are  in  gene- 
ral honest,  fiiithful,  religious,  and  particularly  distin- 
guished for  acts  of  charity  and  beneficence.  They  have 
no  hospitals  or  foundations  in  behalf  of  the  poor  ;  but 
the  old  men  and  orphans,  who  have  no  means  of  subsist- 
ence, live  at  the  houses  of  the  inhabitants  of  the  parish 
in  regular  succession.  The  government  of  the  valley  is 
that  of  a  small  republic,  and  is  entrusted  to  a  register,  a 
syndic,  and  seven  councillors.  The  chapter  of  Sallenclie 
enjoys  the  sovereignty  in  all  ecclesiastical  matters ; 
names  the  curates,  and  draws  the  church  revenues.  The 
curate  of  the  priory  has  the  title  of  administrator,  be- 
cause, besides  possessmg  the  cure  of  souls,  he  has  also 
the  management  of  the  temporalities  of  the  chapter.    («) 

CHAMPARTY,  (ca7n/iifiarti!io,)  in  English  law,  an 
offence  against  public  justice,  whereby  the  champertor 
engages  to  carry  on,  at  his  own  expence,  the  suit  of  the 
plaintiff  or  defendant,  on  condition  of  having  the  land, 
or  other  property  in  dispute,  divided  between  them  in 
the  event  of  success  in  the  suit.  It  is  a  species  of  main- 
tenance, or  the  undue  encouragement  of  law  suits,  to  the 
oppression  and  disturbance  of  the  honest  and  peaceable. 
Like  that  offence,  it  is  punished  at  common  law  by  fine 
and  imprisonment,  and  by  statute  32  Hen.  VIII.  c.  9.  by 
a  forfeiture  of  ten  pounds.  Such  avaricious  or  malig- 
nant disturbers  of  other  men's  cjuict,  have  been  regard- 
ed as  proper  objects  of  chastisement  by  the  laws  of  eve- 
ly  well  regulated  state,  and  particularly  by  those  of  an- 
cient Rome,  which  enact,  e/ui  imjirobe  coeunt  vi  aUe7iam 
litem.,  lit  quic'juid  ex  condemnatione  in  rem  i/isitis  redac- 
turn  fuerit,  inter  eos  communicaretur,  lege  Julia  de  vi  firi- 
'cata,  tenentur ;  and  accordingly  perpetual  infainy,  with 
the  forfeiture  of  a  third  part  of  their  goods,  was  the  con- 
sequence of  a  conviction,     (j.  b.) 

CHAMPION,  he  who  undertakes  to  maintain,  by  sin- 
gle combat,  his  own  right  or  that  of  another.  By  the 
law  of  England,  a  species  of  trial  was  formerly  in  use, 
known  by  the  name  of  ivager  of  battel,  a  rude  mode  of 
terminating  disputes  practised  by  most  barbarous  na- 
tions. In  this  judicial  combat,  the  parties  appeared  ei- 
ther themselves,  or  (as  came  afterwards  to  be  more 
usually  the  case)  by  their  champions,  having  tlieir  ar- 
mour on,  and  attended  with  every  circumstance  of  pomp 
and  ceremony  that  could  give  dignity  to  the  spectacle. 
The  weapons  used  were  more  or  less  dangerous,  accord- 
ing to  the  nature  of  the  cause,  as  military,  civil,  or  cri- 
minal. The  conseijuences  likewise,  even  when  the  un- 
successful combatant  escaped  unhurt,  were  more  or  less 
serious,  both  to  the  champion  himself  and  his  principal. 
If  the  champion  of  a  woman,  charged  with  a  capital  of- 
fence, was  overcome,  or  proved  recreant,  the  woman 
was  burnt,  and  her  ciiampion  hanged ;  and  so  with  re- 
gard to  smaller  offences.  Pruicipals  seem  originally  to 
have  been  allowed  to  wage  their  battle  from  casualties 
of  sex,  nonage,  or  other  excusable  disability;  but  as  the 
better  ranks  became  more  eflcniinate,  or  wise,  proxies 
came  to  be  allowed  in  all  cases,  being  cither  retained  as 
a  standing  officer  among  the  great  lord's  other  depen- 
dents, or  hired  for  the  special  occasion. 

The  kini^'s  champiun  is  an  officer  stilj  employed  at  the 


coronation  of  our  kings,  as  a  relic  of  the  ancient  manner 
of  that  solemnity.  In  the  true  spirit  of  the  luager  of 
battel,  he  rides  armed  cafi-a-fiie  into  Westminster  Hall, 
where  the  king  is  at  dinner,  and  makes  challenge  by  pro- 
clamation of  a  herald.  That  if  any  man  shall  deny  the 
king's  title  to  the  crown,  he  is  there  ready  to  defend  it 
in  single  combat.     The  office  is  hereditary,     (j.  b) 

CHAMPLAIN  Lake.     See  Canada. 

CHANCELLOR,  a  judicial  officer,  who  appears  ori- 
ginally to  have  been  only  a  principal  register  or  scribe 
under  the  emperors ;  but  in  modern  times  has  greatly 
advanced  in  dignity,  having  become,  in  different  king- 
doms of  Europe,  the  chief  administrator  of  justice. 
The  name  has  also  been  extended  to  a  variety  of  infe- 
rior officers,  but  all  of  them  of  a  judiciary  character; 
as  chancellor  of  a  diocese,  or  of  a  bishop  ;  chancellor  of 
a  university,  of  the  exchequer.  Sec.  Its  etymology,  as 
in  so  many  other  instances,  is  disputed ;  some  deriving 
it  from  cancelli,  because  anciently  the  cancellarius  is  said 
to  have  sat  within  an  inclosed  place,  or  lattice,  to  protect 
him  from  the  press  of  persons  who  had  occasion  to 
transact  business  with  him  :  others  preferring  canceliare, 
to  delete  or  cancel,  because,  as  the  highest  point  of  his 
jurisdiction,  he  has  the  right  of  cancelling,  by  his  own 
proper  authority,  the  king's  letters  patent,  when  granted 
contrary  to  law  ;  an  etymology,  however,  which  is  plain- 
ly inconsistent  with  the  originally  subordinate  nature  of 
the  office. 

The  Lord  High  Chancellor  of  Great  Britain  is  the 
chief  magistrate  in  the  judicial  establishment  of  the 
country.  He  takes  precedence  of  the  nobility,  and  also 
of  all  the  spiritual  lords,  except  the  Archbishop  of  Can- 
terbury. The  office  is,  in  later  times,  conferred  by  his 
majesty  merely  delivering  the  custody  of  liis  great  seal; 
and  is,  in  like  manner,  determined  by  the  seal  being  re- 
sumed or  resigned.  It  implies  a  very  high,  and,  in  many 
respects,  an  undefined  authority  in  its  judiciary  capaci- 
ty ;  and  comprehends,  besides,  certain  fiotiticat  dignities. 
With  regard  to  the  former,  though  all  other  judges  in 
England  are  bound  to  give  judgment  by  the  strict  rules 
of  law,  yet  the  chancellor,  like  the  ancient  prstors,  has 
power  to  mitigate  the  severities  whicli  would  otherwise 
frequently  arise  from  its  undistinguishing  dictates,  and 
to  regulate  his  decisions  seciaidum  ae(juu7n  et  bonum. 
Or,  in  the  words  of  Staundford,  the  chancellor  has  two 
powers,  one  absolute,  the  other  ordinal  y  ;  meaning,  that 
although,  by  his  ordinary  power,  he  must,  in  some  cases, 
observe  the  form  of  proceeding  as  other  judges,  in  his 
absolute  power  he  is  not  limited  by  the  law,  but  by  con- 
science and  equity,  according  to  the  circumstances  of 
things.  Besides  this  exclusive  jurisdiction  which  he 
exercises  m  his  court  of  chancery,  the  justices  of  the 
peace  throughout  the  kingdom  are  of  his  appointment. 
And  having  been  formerly,  for  tlie  most  part,  an  eccle- 
siastic, when  few  else  could  be  found  sufficiently  learned 
for  the  office,  he  presided  over  the  royal  chapel,  and  be- 
came what  is  called  Kcefier  of  the  king's  conscience,  a 
phrase,  as  wc  understand  it,  which  implies  that  he  was 
a  sort  of  chief  confessor  to  the  king,  or  the  expounder 
of  his  casuistical  difficulties  on  points  of  religion  and 
justice.  He  is  also  visitor,  in  right  of  tlic  king,  of  all 
hospitals  and  colleges  of  the  king's  foundation,  and  pa- 
tron of  all  the  king's  livings  under  the  value  of  twenty 
merks  a-year  in  tlie  king's  books.  He  is,  besides,  the 
general  guardian  of  all  infants,  idcots,  and  lunatics,  and 
has  the  general  superintendence  of  charitable  uses.  With 
regard  to  his  /wlitical  dijjnitics,  the  principal  seem  to  be 
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tliat  of  bcinff  a  mcnibcrof  the  privy  council,  in  virluc  of 
his  office,  and  also,  (according  to  Lord  Ellcsmcrc,)  of 
being  prolocutor  of  the  House  of  Lords. 

Previously  to  the  statute  5  Eliz.  c.  18,  the  chancellor 
and  lord  kct'fier  were  distinct  oflicers,  having  dirtereiii 
powers ;  but  by  that  statute  both  oflicers  are  declared  to 
have  one  and  the  same  power,  so  that  there  cannot,  since 
that  statute,  be  a  lord  keeper  and  a  lord  chancellor  at  liie 
same  time. 

With  regard  to  the  variety  of  inferior  officers  to  whom 
the  api)ellation  of  chancettor  has,  in  modern  times,  been 
extended,  we  cannot  take  room  to  detail  any  part  of  their 
dilfcrcnt  local  oi'  subordinate  jurisdictions  and  dignities. 
The  principal  officers  so  denominated  are,  the  chancel- 
lor of  the  exchequer.,  who  manages  the  royal  revenues, 
and,  along  with  the  treasurer,  chief  baron,  and  other 
judges,  presides  in  the  court  of  e(|uity  held  in  the  ex- 
chequer chamber ;  chancellor  of  the  order  of  the  garter, 
and  of  other  milUary  orders;  chancellor  of  the  duchy  of 
Z,ancaster;  chancellors  of  universities ;  chancellors  in  ca- 
thedral churches;  and  chancellor  of  a  diocese,  or  of  a 
biaho{i.  See  Sclden's  Discourse  touching  the  Office  of 
Chancellory  Blackstone's  Comm.  &c.     (j.  b.) 

CHANCE-MEDLEY,  (Fr.  chance,  lapsus,  and  meler, 
nnisccre,)  in  the  criminal  law  of  England,  is  tlie  lowest 
species  of  homicide  to  which  punishment  attaches.  It 
consists  in  killing  a  human  being  in  self-defence,  upon 
occasion  of  any  sudden  (chance)  (luarrel.  The  self-de- 
fence must,  of  course,  be  real,  and  after  every  other  ex- 
pedient for  self-preservation  has  failed,  else  tiie  offence 
will  rise  to  a  manslaughter.  The  offence  diflers  from 
homicide  by  misadventure  in  this,  that  tlie  latter  takes 
place  in  the  course  of  a  lawful  act,  where  there  is  no  in- 
tention of  doing  hurt ;  as  if  a  man  is  at  work  with  a 
hatchet,  and  the  head  of  it  fly  off  and  kill  a  stander-by, 
whereas  the  former  is  intentional,  but  necessary  for  the 
killer's  own  preservation.  And  they  agree  in  this,  that 
the  law  presumes  the  occasion  of  the  killing  might  have 
been  avoided  in  both  cases;  in  the  one  by  greater  care 
in  the  choice  and  vise  of  the  instrument ;  in  the  other, 
by  avoiding  the  quarrel  altogether,  which  required  so 
fatal  a  termination.  The  law,  therefore,  does  not  hold 
it  as  ajusti/iable  homicide,  but,  along  with  killing  by 
misadventure,  distinguishes  it  with  the  less  exculpa- 
tory term  of  excusable.  Anciently  the  punishment  was 
severe  ;  according  to  some  writers  no  less  than  death. 
It  appears  afterwards  to  have  been  reduced  to  the  more 
equitable  forfeiture  of  a  certain  portion  of  the  delinquent's 
goods  and  chattels ;  and  now,  of  a  considerable  time,  it 
has  been  the  practice  for  the  judge  to  direct  an  entire 
acquittal  where  the  jury  caimot  convict  of  at  least  a 
manslaughter. 

The  word  chaiul-medley  is  sometimes  used  in  place  of 
chance-medley.  They  are  nearly  of  the  same  import; 
the  only  difference,  which  arises  merely  from  the  ety- 
mology, being,  tliat  the  former  is  critically  applicable, 
when  reference  is  more  particularly  made  to  the  heat 
of  blood  or  passion  in  which  the  killing  takes  place;  the 
latter,  when  it  is  to  the  casual  or  accidental  nature  of  the 
rencounter.  In  common  language,  chance-medley  is  made 
to  comprehend  homicide  by  misadventure;  but  it  is  dis- 
tinguished both  by  statute  and  law  writers  from  every 
killing  of  that  nature,  by  the  circumstance  of  self-de- 
fence, in  the  manner  we  have  explained,     (.i.  ii.) 

CHANCERY,  (cancciiaria,)  the  high  court  of  judica- 
ture, in  which  the  lord  chancellor,  in  his  judicial  cha- 
racter, exercises  his  very  extensive  authority.     It  is  of 


great  antiquity,  and  is  inferior  only  to  the  parliament  in 
point  of  dij;nity  and  |)0wer.  Its  jurisdiction  is  twofold, 
and  is  commonly  distinguished  into  ordinary  and  extraor- 
dinary. I'.ach  of  these  forms  a  distinct  tribunal,  the 
former  being  governed  by  the  lulcs  of  common  law,  the 
lattei-  by  those  of  c([uity.  In  the  ordinary  or  common 
law  court  arc  held  such  pleas  as,  tlic  king  being  a  party 
to  them,  are  remediable  at  common  law,  but  by  siijipli- 
cation  to  himself  in  the  person  of  his  chancellor.  Of 
this  kind  arc,  plea  upon  a  scire  facias,  "which  is  held," 
to  use  the  words  of  Ulackstonc,  "  to  repeal  and  cancel 
the  king's  letters  patent  when  made  against  law,  or  upon 
untrue  suggestions;  j)leaof|)eliuonh,  mows/ran*  dc  droits; 
traverses  of  oflices,  and  the  like,  when  the  king  has  been 
advised  to  do  any  act,  or  is  put  in  possession  of  any  land:; 
or  goods  in  prejudice  of  a  subject's  right;  on  proof  of 
whicii,  as  the  king  can  never  be  supposed  to  do  ar.) 
wrong,  tlie  law  (juestions  not  but  he  will  immediately 
redress  the  injury,  and  refers  that  conscientious  task  to 
the  chancellor,  the  keeper  of  his  conscience.  In  this 
ordinary  coun,"  continues  the  same  writer,  "  is  kept  the 
officina  juatitia,  from  which  issue  all  original  writs  that 
pass  the  great  seal,  all  commissions  of  charitable  uses, 
sewers,  bankruptcy,  idiotcy,  lunacy,  and  the  like;  and 
for  which  it  is  always  open  to  the  subject,  who  may  there 
at  any  time  demand  and  have,  ex  debito  justitits,  any 
writ  that  his  occasions  may  call  for."  The  extraordi- 
nary court,  on  the  other  hand,  proceeding  by  the  rules 
of  equity,  softens  the  rigour,  but  by  no  means  op^joscs 
the  spirit,  of  the  common  law,  in  those  cases  where,  by 
reason  of  tlie  luiavoidable  generality  of  that  law,  mani- 
fest injustice  would  result  by  its  undistinguished  appli- 
cation. Accordingly,  this  court  interposes  in  all  cases 
ol  frauds,  deceitful  or  rash  engagements,  See.  which  ad- 
mit not  of  remedy  at  common  law.  It  gives  relief  in 
the  case  of  minors,  against  as  mcU  as  for  them;  of  mar- 
ried women  pending  their  coverture,  and  in  certain  suits 
at  their  instance  against  their  husbands ;  of  breach  of 
trust;  loss  of  titles  to  lands.  Sec. 

Without,  however,  attempting  to  elucidate  further  the 
nature  of  the  jurisdiction  of  this  high  court,  or  to  enu- 
merate the  variety  of  pleas  to  which  it  is  competent,  (a 
task  which  has  puzzled  the   ablest  writers,  even  when 
free  to  investigate  the   subject  in  the  fullest  manner,) 
we  shall  content  ourselves  with  one  or  two  general  ob- 
servations on  this  and  other  courts  of  Cfjuity,  taken  from 
a  modern  treatise  of  respectable  character.     "Early  in 
the  history  of  our  jurisprudence,"   says  Mr  Mitford,  in 
his  work  on  the  Pleadings  in  Chancery,  "  the  admijiistra- 
tion  of  justice  by  the  ordinary  courts  appears  to  have  been 
incomplete.     To  supply  the  defect,  the  courts  of  equity 
have   gained  an  establishment;   assuming  the  power  of 
enforcing  the  principles  upon  which  the  ordinar)-  courts 
also  decide,  wlien  the  powers  of  those  courts,   or  their 
modes  of  proceeding,  are  insufficient  for  the  purpose ; 
of  preventing  those  principles,  when  enforced  by  the  or- 
dinary courts,   from  becoming,  contrary  to  the  purpose 
of  their  original  establishment,  instruments  of  injustice; 
and  of  deciding  on  principles  pf  universal  justice,  where 
the  interference  of  a  court  of  judicature  is  necessary  to 
prevent  a  wrong,  and  the  positive   law  is  silent.     The 
courts  of  equity  also  administer  to  tlic  ends  of  justice, 
by  removing  impediments  to  the  fair  decision  of  a  ques- 
tion ui  otlicr  courts ;   by  providing  for  the  safety  of  pro- 
perty in  dispute,  pending  a  litigation  j  by  restraining  the 
assertion  of  doubtful  rights,  in  a  manner  productive  of 
irreparable  damage  ;  by  preventing  injury  to  a  third  per- 
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son  from  the  doubtful  title  of  others ;  and  by  putting  a 
bound  to  vexatious  and  oppressive  litigations,  and  pre- 
venting unnecessary  multiplicity  of  suits  ;  and,  without 
pronouncing  any  judgment  on  the  subject,  by  compel- 
ling a  discovery  which  may  enable  other  courts  to  give 
their  judgment;  and  by  preserving  testimony,  when  in 
danger  of  being  lost,  before  the  matter  to  which  it  re- 
lates can  be  made  the  subject  of  judicial  investigation. 
This  establishment  has  obtained  throughout  the  whole 


system  of  our  judicial  policy;  most  of  the  infenof 
branches  of  that  system  having  their  peculiar  courts  of 
equity,  (c.  g.  the  court  of  exchequer,  courts  of  Wales, 
the  counties  palatine,  cinque  ports,  kc.)  and  the  court 
of  chancery  assuming  a  general  jurisdiction  in  cases 
which  are  not  within  the  bounds,  or  which  are  beyond 
the  powers  of  other  jurisdictions."  See  Tomlin's  JacoA's 
Laiu  Dictionary ;  Blackstone's  Comm. ;  and  Mitford's 
Treatise  on  f  leadings  in  Chancery,  &c.     (j.  B.) 


CHANCES. 


1 .  The  doctrine  ot  chances,  considered  as  a  mathema- 
tical theory,  treats  of  the  probability  of  the  happen- 
ing of  such  events  as  cannot  be  accurately  predicted, 
either  on  account  of  our  being  ignorant  of  their  precise 
causes,  or  else  because  the  number  of  circumstances  to 
be  taken  into  account,  in  estimating  the  efl'ects  of  those 
causes,  is  too  great  to  be  fully  comprehended  by  the 
human  mind. 

This  theory  treats  particularly  of  the  chances  of  play, 
in  such  games  as  depend  on  circumstances  beyond  the 
controul  of  the  players.  Of  this  nature  are  lotteries,  and 
all  games  depending  on  the  throwing  of  dice,  or  shuf- 
r.ing  of  cards.  It  is  also  applicable  to  certain  moral  and 
political  events;  such  as  tlie  credibility  of  human  testi- 
mony, and  the  decision  of  questions  by  a  majority  of 
votes;  but  one  of  its  most  valuable  applications  is  to  the 
resolution  of  questions  depending  on  the  probability  of 
the  duration  of  human  life;  a  subject  which  is  become 
of  the  highest  importance  to  individuals,  as  well  as  to 
communities,  on  account  of  the  great  nvimber  of  life  in- 
surances, annuities  depending  on  lives,  benefit  societies, 
&c.  which  are  now  so  common. 

2.  This  branch  of  the  mathematics  is  entirely  modern, 
it  having  been  first  cultivated  by  Pascal  and  Fermat 
about  the  middle  of  the  17th  century.  The  following 
problem  was  one  of  the  earliest  that  engaged  Pascal's  at- 
tention, and  was  pro^josed  by  him  to  Fermat :  "  Two 
persons  sit  dovi'n  to  play  for  a  certain  sum  of  money,  and 
agree,  that  he  who  first  gets  three  games  shall  be  the 
winner.  One  of  them  has  got  two  games  and  the  other 
one,  but  being  unwilling  to  continue  their  play,  they  re- 
solve to  divide  the  stake  :  how  much  should  each  re- 
ceive ?"  Fermat  resolved  the  problem  by  the  method 
of  combinations,  but  Pascal  had  previously  found  out  its 
solution  by  a  diflcrcnt  method. 

3.  The  researches  of  these  mathematicians  on  this 
subject  remained  for  many  years  among  their  papers ; 
and  in  that  interval  Huygcns,  having  heard  probably  of 
what  had  passed  between  them,  turned  his  attention  to 
the  subject,  and  composed  his  work,  De  ratiociniis  in 
JLuUo  alea,  which  Schootcn  published  for  the  first  time 
in  1658,  at  the  end  of  his  Hxercitationes  Mathcmaticx. 
The  rudiments  of  the  theory  were  here  demonstrated 
for  the  first  time  ;  and  t'nis  was  nearly  all  that  was  done 
previous  to  the  middle  of  the  17th  century;  hardly  any 
thing  having  been  added  during  (he  remainder  of  it,  if 
wc  except  a  short  paper  by  Saveur  on  the  game  of  Baa- 
setce,  inserted  in  the  Journal  dea  Savans  (167yj>  a  letter 
on  the  game  of  'J'emiia  by  an  anonymous  vvritei,  and 
another  small  anonymous  tract  On  the  Laws  of  Chance, 
published  at  London  in  1692. 

4.  The  celebrated  Jumes  Bernoulli  is  the  next  writer 


whose  labours  require  to  be  particularly  noticed.  He 
began  by  proposing  the  following  problem  in  the  Journal 
des  Savans  for  1690  :  "  Two  persons,  A  and  B,  play  with 
a  die  ;  the  condition  is,  that  whoever  gets  a  certain  num- 
ber of  points  first,  wins  the  game.  A  begins  by  throw- 
ing the  die  once  ;  then  B  throws  it  once.  A  next  throws 
the  die  twice  ;  afterwards  B  throws  it  twice  :  then  A 
three  times,  and  B  three  times,  and  so  on.  What  is  the 
ratio  of  their  respective  chances  of  winning  ?"  The 
problem  remained  without  an  answer,  until  its  ingenious 
author  gave  one  in  the  Leifisic  Acts  for  1 690.  This  called 
the  attention  of  Leibnitz  to  the  same  subject,  who  gave 
also  a  solution  in  the  same  Acts.  Bernoulli  was  now  pre- 
paring his  Ars  Corijectandi,  a  work  which,  besides  such 
questions  as  were  agitated  by  Pascal  and  Fermat,  con- 
tains a  multitude  of  others,  increasing  in  difficulty.  He 
has  also  attempted  to  apply  his  theory  to  moral  and  politi- 
cal events.  He  died,  however,  before  he  could  give  his 
labours  the  degree  of  perfection  he  wished  for  ;  and  they 
did  not  appear  until  the  year  1715,  when  they  were  pub- 
lished by  his  iiephew  Nicolas  Bernoulli,  who  bad  him- 
self treated  of  the  same  theory  in  the  Lei/isic  Acts  for 
1711,  in  a  memoir  called  Sfiecimina  artis  conjectandi  ad 
questiones  juris  ap/ilicatx. 

5.  In  the  interval  between  the  completion  of  James 
Bernoulli's  discoveries  and  their  publication,  the  theory 
of  chances  was  handled  by  two  excellent  mathematicians, 
Mont?nort  and  De  l\Ioivre.  The  first  of  these  turned  his 
attention  to  the  subject,  with  a  view  to  compensate  for 
the  loss  of  Bernoulli's  labours,  in  the  event  of  their  never 
being  published.  De  Moivre  began  by  communicating 
to  the  Royal  Society,  in  1711,  a  memoir  entitled,  De 
Me?tsura  sortis.  He  afterwards  published,  in  1716,  his 
Doctrine  oj"  Chances,  a  work  justly  regarded  as  one  of 
the  most  valuable  that  has  ever  appeared  on  the  subject. 
The  best  edition  is  the  third,  printed  in  1756,  together 
with  his  Treatise  of  Annuities  on  Lives.  His  Miscellanea 
Analytica  also  contains  some  disquisitions  on  the  same 
subject. 

6.  Mr  Thomas  Simpson  has  likewise  treated  of  this 
subject,  in  a  work  called  the  Nature  and  Laws  of  Chance, 
first  pu1)lishcd  in  1740.  This  treatise  is  concise,  and  at 
the  same  time  perspicuous,  and,  like  the  ingenious  au- 
thor's other  wiitings,  is  remarkable  for  its  originality. 

This  curious  branch  of  science  has  also  been  more  or 
less  cultivated  by  most  of  the  eminent  mathematicians  of 
the  last  century  ;  as  by  Jolm  Bernoulli,  Euler,  Cramer, 
D'Alcmbert,  Bcguelin,  &c. ;  and  at  a  latter  i)eriod  by 
Condorcet,  in  his  Essai  sur  I'a/ifilicatioii  dsl'analyse  aux 
decisions  qui  se  donnent  a  la  /iluralite  des  voix. 

7.  The  application  of  the  doctrine  of  cluuiccs  to  qnes- 
tions  connected  with  political  economy,  is  by  far  the  most 
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intiircslinp;  branch  of  this  throry.  The  siihject  of  Life 
Aniuiilies,  in  parlicuhir,  is  highly  important.  Van 
}Iiul(lcn,  and  tlic  celebrated  pensionary  of  Holland,  I)< 
Witt,  ajipear  to  have  been  the  earliest  who  considered 
it  ;  and  Sir  William  Petty  also  turned  his  attention  to  it, 
but  without  any  deij;ree  of  success,  probably  on  account  of 
his  want  of  njstllicniatical  knowledjje.  Dr  llallcy  was  the 
first  who  made  any  considerable  progress  in  its  improve- 
ment, by  construclin(5  tables  of  the  probability  of  human 
life,  from  a  comparison  of  the  bills  of  mortality  of  IJres- 
law  in  Silesia.  J)e  Moivrc  carried  on  what  Dr  llallcy 
l\ad  bejjun ;  and  Simpson  greatly  contributed  to  the  per- 
fection of  the  theory.  The  labours  of  Dodson,  the  friend 
of  De  Moivre,  are  also  justly  entitled  to  notice  ;  in  his 
Alal/tcmiitical  Rrfioniturij,  tlic  subject  of  annuities,  as 
well  as  tlie  doctrine  of  chances  in  general,  arc  treated 
with  i^real clearness,  and  in  a  manner  well  suited  to  per- 
sons having  but  an  ordinary  share  of  mathematical  know- 
ledge. Indeed,  we  have  freely  availed  ourselves  of  his 
labours  in  the  compilation  of  the  brief  view  we  here  give 
of  the  subject. 

We  shall  now  explain  some  of  the  more  useful  parts 
of  this  theory,  and  exemplify  the  mode  of  reasoning  it 
'equires  by  a  scries  of  problems. 

Problem  I. 

8.  Suppose  a  circular  piece  of  metal  having  two  oppo- 
site faces,  the  one  white  and  the  other  black,  is  thrown 
up,  in  order  to  see  which  of  its  faces  will  be  uppermost 
after  it  has  fallen  to  the  ground.  When,  if  the  white 
lace  be  uppermost,  a  person  is  to  be  entitled  to  5/.,  or 
any  other  sum  of  money  ;  it  is  required  to  determine, 
before  the  event,  what  chance  or  probability  that  person 
has  of  receiving  the  5/. ;  and  what  sum  he  may  reasona- 
bly expect  should  be  paid  to  him,  in  consideration  of  re- 
signing his  chance  to  another  person  ? 

Solution.— -Since  by  supposition  there  is  nothing  in 
the  shape  of  the  metal  to  determine  one  face  to  come  up 
rather  than  the  other,  there  is  an  equal  chance  for  the 
appearance  of  either  face ;  or  in  other  words,  there  is  one 
chance  out  of  two  for  the  appearance  of  the  white  face. 
Therefore,  the  firobability  that  it  is  uppermost  may  be 
expressed  by  the  fraction -.i.  And  if  any  other  person 
should  be  willing  to  purchase  this  chance,  the  proprietor 
may  reasonably  expect  A  of  5/.  in  consideration  of  his  re- 
signing his  chance  thereof. 

Problem  II. 

?.  Suppose  there  are  three  cards,  each  of  difl'crent 
suits,  viz.  one  heart,  one  diamond,  and  one  club,  laid  on 
a  table  with  their  faces  downward,  out  of  which,  if  a 
person  at  one  trial  takes  the  heart,  he  is  to  be  entitled  to 
Si'.,  or  any  other  sum  of  money.  It  is  required  to  deter- 
mine, before  the  event,  what  chance  or  probability  he  has 
of  winning  and  missing  the  said  5/.;  and  what  sum  he 
may  reasonably  expect  to  be  paid  to  him,  in  considera- 
tion of  his  resigning  his  chance  to  another. 

Solution. — Since  it  is  supposed  tliat  there  is  nothing 
in  the  external  appearance  of  the  cards  to  induce  the  per- 
son to  choose  one  rather  than  another  ;  and  since  he  is  to 
have  but  one  choice,  it  follows  that  he  has  but  one  chance 
in  three  for  obtaining  the  money  :  therefore  the  proba- 
bility of  his  getting  it  may  be  expressed  by  the  fraction 
■J-.  Again,  since  two  cards  remain  after  he  has  had  his 
choice,  either  of  wliich  may  be  the  heart,  there  are  two 


chances  out  of  three  that  he  will  miss  it ;  and  the  proba- 
bility thereof  may  be  expressed  by  the  fraction  ^.  Lastly, 
he  may  reasonably  expect  ^  of  5/.  as  a  conbideralion  for 
transferring  his  chance  to  another. 

Problem  III. 

10.  Suppose  that  there  are  live  counters,  of  which 
four  are  black  and  one  white,  out  of  which,  being  mixed 
together,  a  person  blindfolded  is  to  draw  one,  and  is  to  be 
entitled  to  5/.,  or  any  other  sum  of  money,  if  he  happens 
to  draw  the  white  counter.  It  is  re<|uired  to  determine, 
before  the  event,  what  chance  he  has  of  winning  and  of 
missing  the  said  5/, ;  and  what  sum  he  may  reasonably 
ex])ect,  upon  transferring  his  chance  to  another. 

Solution. — By  reasoning  in  this  as  in  the  two  fore- 
going problems,  it  will  appear,  that  the  person  has  only 
one  chance  in  five  of  obtaining  the  51.,  and  four  chances 
out  of  five  for  missing  it;  therefore,  the  probability  of 
his  obtaining  it  may  be  expressed  by  the  fraction -J;  and 
the  probability  of  his  missing  it  by  the  fraction  -J.  And 
he  will  be  entitled  to  |  of  the  5/.,  if  he  transfers  his 
chance  to  another. 

Problem  IV. 

11.  Suppose  there  are  hve  ccrunters,  three  black,  and 
the  other  two  white  ;  out  of  which,  when  mixed  toge- 
ther, a  person  blindfoia«/i  is  to  draw  one,  and  is  to  be 
entitled  lo  live  pounds,  or  any  oii.or  «nm,  if  he  happens 
to  draw  either  of  the  white  ones.  It  is  rci,uir<.J  t„  ,\p. 
tcrmine,  before  the  event,  what  chance  or  probability  he 
has  of  wiiuiing,  and  missing,  the  said  five  pounds ;  and 
what  sum  he  may  reasonably  expect  to  be  paid  to  him 
for  resigning  his  chance  to  another. 

Solution. — In  this  case  the  person  has  manifestly 
only  two  chances  out  of  five  for  taking  a  white  counter, 
and  three  for  taking  a  black  one:  Therefore  the  proba- 
bility of  winning  may  be  expressed  by  the  fraction  |,  and 
that  of  missing  by  the  fraction  -| :  Also  he  ought  to  re- 
ceive ^  of  the  five  pounds  if  he  paits  with  his  chance  to 
another. 

12.  What  has  been  said  in  these  four  problems  con- 
cerning cards,  counters,  &c.  may  easily  be  conceived  to 
extend  to  any  other  things  which  are  the  objects  of 
chance.  For  instance,  if,  at  the  conclusion  of  the  draw- 
ing of  a  lottery,  there  should  remain  in  one  wheel  five 
tickets  or  numbers  only,  and  in  the  other,  two  equal 
prizes  and  three  blanks  ;  then,  the  possessor  of  one  of 
these  tickets  would  be  exactly  in  the  situation  of  the  per- 
son mentioned  in  the  last  question. 

In  general,  if  the  number  of  blanks  in  a  lottery  be 
represented  by  m,  and  the  number  of  prizes  by  ra,  then 
the  probability  of  having  one  prize  with  one  ticket  will 

;  and  the  probability  of  having  a  blank 


From  which  it  appears, 

I.  That  the  firobability  of  the  Kaf-.per.ing  of  any  event, 
considered  as  resulting  from  chance,  may  be  exfiresscd  by 
a  fraction,  whose  numerator  is  the  number  cf  chances  for 
the  hafi/iening  of  the  event,  end  the  denominator  is  the 
number  of  all  the  chances  whereby  it  may  both  hafifien  and 
fail,  jind  the  firobability  of  such  an  event's  failing,  may 
be  cxfircssed  by  a  fraction  whose  numerator  is  the  number 
of  chances  for  its  not  ho/ifienir.g.  and  denominator  the 
same  as  that  of  the  former  fraction. 
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II.  The  sum.  of  the  two  fractions  refireseming  the  pro- 
bability  of  the  ha/tfiening  and  the  failing  of  an  event  is 
equal  to  unity :  Therefore,  when  one  of  them  in  given, 
the  other  may  be  found  by  subtraction. 

.  Hit  The  expectation,  that  is,  the  sum  which  the  fieV' 
son  who  has  a  chance  for  the  hafifienitig  of  an  event  is 
entitled  to,  f  he  resign  his  chance  to  another,  is  ahvays 
(he  product  of  the  fraction  rejiresenting  the  p.robability 
viultifilied  into  the  sum  expected  :  Therefore,  if  that  sum 
be  denoted  by  unity,  the  expectation  will  be  denoted  by 
the  probability  itself:  Or,  in  general,  if  the  expectation 
of  an  event  be  divided  by  the  value  of  the  thing  expected, 
the  quotient  will  express  the  ftrobabiliey  of  the  event. 

Problem  V. 

13.  What  is  the  probability  that  a  person  playing  with 
a  single  die  throws  an  ace  each  time  for  two  successive 
throws  ? 

Solution. — Suppose  that  the  person  is  to  receive  U., 
provided  he  succeeds  in  throwing  an  ace  each  time.  Now, 
if  an  ace  were  to  come  up  the  first  time,  then,  because 
the  die  has  six  faces,  only  one  of  which  is  favourable  to 
him,  his  expectation  on  the  second  throw  would  be  -^X  l'» 
(Art.  12.)  But  we  may  consider  th^  ii.ai  event,  viz. 
the  throwing  an  ace  the  firot  throw  as  the  condition  of 
obtaining  this  sum  ^xH.;  and  the  probability  of  this 
event  being  also  i,  the  expectation  before  the  first  throw 
must  necessarily  be  ixh>^  "■'  {^^^-  ^^■)  >  ^"^  ^^  in  this 
case  the  probabiUcy  is  expressed  by  the  same  fraction  as 
the  expectation,  the  probability  of  throwing  an  ace  each 
time  for  two  successive  throws  is  ^X^ZZ-^^j. 

Corollary. — As  it  is  evidently  the  same  whether  a  sin- 
gle die  be  thrown  twice  successively,  or  two  dice  be 
thrown  at  once  ;  therefore,  the  probability  of  throwing 
two  aces  (or  any  given  face)  at  one  throw  with  two  dice, 
is  also  expressed  by  the  fraction  |x|ZZ-jV- 

Problem  VI. 

14.  A  person  offers  to  lay  a  wager  of  U.,  that  out  of  a 
purse  containing  m-^-n  counters,  whereof  m  are  black, 
and  n  white,  he  will,  blindfolded,  at  the  first  trial,  draw  a 
white  counter ;  and  also,  that  out  of  another  purse  con- 
taining M+N  counters,  whereof  M  are  black,  and  N 
while,  he  will  also  at  the  first  trial  draw  a  white  counter, 
and  that  if  he  fails  in  either  trial  his  wager  shall  be  lost. 
It  is  required  to  determine  the  probability  he  has  of  suc- 
ceeding therein. 

Solution. — If,  as  in  the  last  problem,  we  suppose  he 
has  already  succeeded  in  the  first  trial,  then  it  will  fol- 
low, as  has  been  there  explained,  that  his  expectation  on 

N  N 

the  second  will  be  -— -— -xU.,  or  simply  .,,,.,■      And 

M-f  N  ^  '  M-f  N 

if,  as  in  the  same  problem,  we  consider  the  success  of 
his  first  trial  as  the  condition  of  obtaining  this  expecta- 
tion, then  its  probability  will  be  -—p^  j  which  multiplied 


Cor.  If  the  two  events  are  both  of  the  same  kind,  the» 
the  probability  will  be 


m-\-n 
n 


N 


into  that  expectation,  will  give x,,  .  ^,  forthcpro- 

m-^n    IvI-fN  ' 

bability  required.  Hence  it  appears,  that  the  probability 
ef  the  happening  of  two  independent  events  is  equal  to 
(he  product  of  the  probabilities  of  their  happening  gepa- 
rately. 


{m.  -J-  n)*  * 
Problem  VII. 

15.  A  person  offers  to  lay  a  wager  of  1/.,  that  out  of 
a  purse  containing  m-j-w  counters,  of  which  m  are  black, 
and  n  white,  he  will  draw,  blindfolded,  at  the  first  trial, 
a  black  counter  ;  and  also,  that  out  of  another  purse  con- 
taining M-fN  counters,  of  which  M  are  black,  and  N 
white,  he  will  also  draw  at  the  first  trial  a  white  counter  ; 
and  if  either  experiment  fail  he  is  to  lose  his  wager. 
What  is  the  probability  of  his  succeeding  ? 

Solution. — By  reasoning  as  in  the  last  problem,  it 

m 
will  appear,  that  the  probability  is  expressed  by 


N 


m-\-n 

, :  But  we  may  also  understand  this  problem  to 
M-l-  N  ' 

mean,  that  he  is  to  fail  of  drawing  a  white  counter  at  the 
first  trial,  and  to  succeed  in  the  second  :  Now,  the  pro- 
bability of  drawing  a  white  counter  the  first  trial  being 


— ,  that  of  failing  will  be  1- 


-,(Art.l2.);and 


the  probability  of  succeeding  in  the  second  trial  being 
jyj      j^,  the  product  of  these  two  fractions,  or(  1 -—] 

N 
X  „         ,  will  be  the  probability  required,  (Art.  14.) 

In  like  manner  it  appears,  that  the  probability  of  fail- 
ing in  both  experiments  is  the  product  of  the  probabili- 
ties of  their  failing  separately,  viz. 

^  V 


0-^)^0 


— ) 

n-\-n/ 
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C — ; — ,  and  that  of  failing 
m-{-n  ° 


M-i-N/' 
Cor.  If  the  events  be  both  of  the  same  kind,  the  pro- 
bability of  failing  in  the  first  trial,  and  succeeding  in  the 

second,  will  be  [  1 — 

in  both  (  1 !1— I 

\        m-\-nl- 

16.  We  may  deduce  the  probability  of  the  happen- 
ing of  three  independent  events  from  that  of  two,  and 
the  probability  of  four  from  that  of  three,  and  so  on,  by 
reasoning  as  follows  :  Suppose  that  the  receiving  of  a 
sum  of  money,  as   1/.,  depends  on  the   happening  of 

three  events,  the  probabilities  of  which  are — , — ,— , 

b     d   f 

respectively.     Then,  if  the  two  first  events  had  actually 

happened,  so  that  the  receiving  of  the  sum  depended  qn 

the  third  event  only,  the  value  of  the  expectation  on  that 

event  would  be-— X  1/.,  (Art  12.)    Therefore  we  may 

^        e 
consider-— X  1^.  as  a  sum  to  be  received,  provided  the 

two  first  events  happen.     Now,-  we  may  regard  the  hap- 
pening of  the  first  two  as  a   single  event,  the  proba- 

bihty  of  which  is  -rX—,  (Art.  14.)  ;  therefore  the  value 

ace 
of  the  expectation  on  all  the  three  's-r-X— X-rr  X  l/.> 

ace 

and  the  probability  of  their  happening  is-t-X-tX- 


(Art.  12.) 


-a^7' 
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In  general,  whatever  be  the  number  of  indcpciidciu 
events,  the  firohability  of  their  all  hafi/irniriif  h  iijual  to  the 
continual  /iroduct  oj"  their  ne/taratc  /irobubilitien. 

Prodlem  VIII. 

17.  Wliat  is  the  probability  of  throwing  with  a  single 
die  one  ace,  or  more,  in  two  throws,  that  is,  cither  at  tlic 
first  or  second  throw,  or  at  both  ? 

Solution. — In  this  problem,  we  may  consider  the 
probability  required  as  made  up  of  two  other  probabili- 
ties, viz.  that  of  throwing  an  an-  at  tlie  liisi  throw,  and 
that  of  missing  it  at  the  first  throw,  and  throwing  it  at 
the  second  :  Therefore,  if  we  estimate  these  separately, 
their  sum  will  be  the  probability  required. 

In  order  to  render  the  conclusion  general,  let  6  (the 
number  of  faces  of  the  die)  ^n.     Then  the  probability 

of  throwing  an  ace  at  the  first  throw  is — ;    and    that  of 
"  n 

.    .       .     ,        1      n—\ 
missuig  U,  1 ~ . 


probability  of  missing  it  both  at  the  firbt  and  tccond 
throws,  and  throwing  it  at  the  third. 

The  probability  of  throwing  an  ace  in  two  throws  lau 


been  found,  by  the  last  problem,  to  be 


Also  the  probability  of  throw- 


n— 1 


therefore 


babiliiy  of  missing  it  the  second  is  also 

the  probability  of  missing  it  twice  is  i^ ~L.,(^Art.  14.}; 

and  hence  the  probability  of  throwing  it  once  at  least  in 
two  trials,  is  1-      ^ — — 


-r, — ,  the   same 


as 


n~  n 

before. 

Cor.  Hence  it  appears,  that  the  probability  of  throw- 
ing one  ace  or  more  at  a  single  throw  with  two  dice,  is 

^  ■ i— .    For  it  is  evidently  the  same  whether 

we  throw  twice  successively  with  one  die,  or  once  with 
two  dice. 

Problem  IX. 

18.  What  is  the  probability  of  throwing  an  ace,  or 
any  proposed  face  of  the  die,  in  three  throws,  that  is, 
cither  at  tJie  first,  second,  or  third  throw  ? 

Solution. — The  probability  required  may  be  con- 
sidered as  composed  of  the  separate  probabilities  of  two 
events,  viz.  Jirst,  of  the  probability  of  throwing  an  ace 
either  at  the  first  or  second  throw  j  and,  acconcHy,  of  the 


-0^ 


;and 

therefore  (Art.  U.)  the   probability  of  missing  it  bolli 

n^— (n— I)'  _(«— If 


throws,  is  l- 


ing  an  ace  at  the  second  throw  is  — ;  and,  connecting  this 
"  n 

with  the  probability  of  missing  it  the  first  trial,  we  have 

the  probability  of  missing  it  at  the  first  trial  and  throwing 

it  tlie  second,  expressed  by x — >(Art.  U.)  There- 

n        n 

fore  the   probability  required  is 1 j-— : —  — 

n%—{n—\Y_\\ 

n^         '"36' 

This  problem  may  also  be  resolved  by  considering, 
that  the  probability  of  missing  an  ace  twice,  together 
with  the  probability  of  throwing  an  ace  either  at  the  first 
or  second  throw,  must  amount  to  certainly,  which  is 
measured  by  I  :  Therefore,  if  we  estimate  the  former  of 
these  probabilities,  ant!  subtract  it  from  unity,  the  remain- 
der must  be  the  latter.     Now ,  the  probability  of  missing 

an  ace  at  the  first  throw  is ,  (Art.  12.)  and  the  pro- 


n» 


Again,  the  pro- 


bability of  throwing  an  ace  at  the  third  throw,  is  — ;  and 
consequently  the  probability  of  missing  it  the  first  two 
throws,  and  succeeding  at  the  third,  is  —  . ; — 

^  -.     Adding  now  the  two  probabilities,  wc  have 

the  probability  required,  expressed  by 

In  numbers  the  probability  is  VVi- 

The   problem  may  also  be  resolved,  by  finding  the 
probability  of  missing  an  ace  three  times  successively, 

which  will  be  ■       ■  .  — —  .  — —  (Art.  16.),  and  this  suL- 


n  n  n 

traded  from  unity,  gives  us  l- 


("— ')'— "^— ( 

7p         


.)> 


7J3 


for  the  probability  of  throwing  an  ace  once  or  more  in 
three  throws,  as  before. 

Cor. — Hence  it  appears,  that  the  probability  of  throw- 
ing one  ace,  at  least,  by  three  dice,  at  one  single  throw,  is 

Problem  X. 

19.  What  is  the  probability  of  throwing  one  ace  or 
more  in  m  throws,  m  being  put  for  any  number  what- 
ever ? 

Solution. — Following  the  second  mode  of  solution 
employed  in  the  two  preceding  problems,  we  find  that 
the  probability  of  missing  an  ace  m  times  successively,  is 
(by  Art.  16.) 


antf 


n  n 

iliis  expression  subtracted  from  unity,  leaves 

(,; — !)"•  «"■ — (n — l)" 

«">""■  n*"  ' 

for  the  probability  of  throwing  one  ace,  or  more,  in  m 
successive  throws. 

Cor. The  same  expression  is  the  measure  of  the  pra— 

bability  of  throwing  an  ace,  or  more,  with  m  dice  at  one- 
throw. 

Problem  XI. 

20.  What  is  the  probability  of  throwing  one  ace,  and 
no  more,  with  a  single  die,  in  two  tluows  i 

Solution. — The  probability  of  throwing  one  ace,  or 
more,  at  two  throws,  may  evidently  be  regarded  as  the 
sum  of  two  probabilities,  viz. 

\st,  Tlie  probability  of  throwing  one  ace  and  no  more. 

2dty,  The  probability  of  throwing  two  aces. 

Therefore,  the  probability  of  throwing  one  ace,  and 
no  more,  must  be  measured  by  the  difference  between 
the  probability  of  thi-owing  one  ace  or  more,  and  the  pro- 
bability of  throwing  two  aces  at  two  throws. 
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Now,  the   first   of    the   two    latter    probabilities   is 
^^ i-  (Art.  17.)  and  the  second  is-j  (Art.  13.)  and 


.      ,  .   n^ — (n — 1)2 
their  difference,  orthe  probability  required,  is j 

1 2(n— 1) 5 

^  "n-  18" 

Cor.  The  probability  of  throwing  one  ace,  and  no  more, 

2(n— 1) 

,2 


at  a  single  throw,  with  two  dice,  is  also  - 


Problem  XII. 

2 1 .  What  is  the  probability  of  throwing  one  ace,  and 
no  more,  in  three  throws  ? 

Solution. — This  probability  may  be  considered  as 
made  up  of  two  probabilities,  viz.  that  of  throwing  an 
ace  at  the  first  throw,  and  missing  an  ace  at  each  of  the 
remaining  throws ;  and  that  of  missing  an  ace  at  the 
first  throw,  and  throwing  one  ace,  and  no  more,  in  the 
two  remaining  throws. 

To  estimate  these,  we  must  consider  that  the  pro- 
bability of  throwing  an  ace  at  one  throw  is  — ;  and  that 

n 

^      ■    ■  ■  (n — 1)2 

of  missing  an  ace  m  two  successive  throws,  is  ^ — = — 

n 

(Art.  17.);  therefore  the  probability  of  throwing  an  aee 

at  the  first  throw,  and  missing  it  at  the  second  aiad  third 

.     1     (n— 1)2^.  ,       (n— 1)2 

throws,  is  — .i — 5-^  (Art.  14.)=:^ — ^. 

Again,  the  probability  of  missing  an  ace  at  one  throw 

.    n — 1 

IS ;  and  that  of  throwing  one  ace,  and  no  more,  in 

two  successive  throws,  is  -^^ — j— ^  (Art.  20.)  ;  therefore, 

the  probability  of  missing  an  ace  the  first  throw,  and 
throwing  an  ace,  and  no  more,  in  the  two  remaining 
throws,  is 

2zd.?(2=:l)(Art.u.)=2^^Z. 

Taking  now  the  sum  of  these  probabilities,  we  have 

(n--l)i     2(n— l)''_3(n— 1)' 

for  the  probability  required,  which,  in  numbers,  is 
3X25 25 

216         72' 

Cur.  The  probability  of  throwing  one  ace,  and  no  more, 

.     ,      3(n — I)'' 
at  one  throw,  by  three  dice,  is  also  -^ -i— . 


V? 


Problem  XIII. 


bility  of  throwing  an  ace  at  the  first  throw,  and  missing  it 

in  the  three  following  throws,  is  — .^       _•'  =  S_IZLj.  . 

n        n^  n* 

Again,  the  probability  of  missing  to  throw  an  ace  at 
one  throw,  is  ,  and  that  of  throwing  one  ace,  and  no 

more,  in  three  successive  throws,  is  — — j-^ — (Art.21); 

and  therefore  the  probability  of  missing  an  ace  at  the  first 
throw,  and  throwing  one,  and  rm  mnrc,  in  the  three  fol- 
lowing throws,  is 

\     '     n^      ~        n* 
Therefore,  the  probability  required  is 

(n— 1)3       3{n—\f  _4(n— l)^' 

n*  n*  n*        ' 


I*        '  n* 

4X125       125 


In   numbers, 

'       1296         324 

Cor.    The  probability  of  throwing  one  ace,  and  n» 

4(n—  n* 
more,  with  four  dice,  at  a  single  throw,  is  also  — —, 


n* 


Problem  XIV. 


23.  What  is  the  probability  of  throwing  one  ace,  and 
no  more,  in  m  throws,  m  being  any  number  whatever  ? 

Solution. — We  have  found  in  the   llth,    12th,  and 

1 3th  problems,  that  when  the  values  of  m  are  2,  3,  and  4» 

tlien  the  probabilities  required  are 

2C"-0    3(n-l)=             4(«-.l)^ 
—     ,       -5 ,  ana 

respectively.  By  reasoning  as  in  these  problems,  we 
should    find,  that  when   m:z5,   then  the  probability  is 

5(jj 1)4 

J .  Therefore,  attending  to  the  law  of  the  for- 
mation of  these  expressions,  it  is  easy  to  see,  that,  in 
general,  the  probability  of  throwing  one  ace,  and  no 

.     m(n — l)""-' 
more,  m  m  throws,  is  — ^ — . 

Cor.  The  same  formula  also  expresses  the  probability 
of  throwing  a  single  ace  at  one  throw  with  m  dice. 

Problem  XV. 

24.  What  is  the  probability  of  throwing  two  aces,  or 
more,  in  three  throws,  with  a  single  die  ? 

Solution. — Besides  the  event  in  question,  there  are 
just  other  two  that  can  possibly  happen  :  either  never  an 
ace  will  come  up  in  the  three  throws,  or  else  one,  and  no 
more,  will  be  thrown.  These  three  events,  then,  making 
up  certainty,  the  sum  of  their  probabilities  must  be  unity. 
Therefore,  ilie  probability  required  will  be  found,  by  sub- 
tracting the  other  two  from  1 . 

Now,  the  probability  of  throwing  never  an  ace  in  three 
.    (}i — iV 
throws  IS  i^ — 3-^    (Art.    16.);   and    the    probability   of 


22.  What  is  the  probability  of  throwing  one  ace,  and 
no  more,  in  four  throws  ? 

Solution. — This  probability  is  the  sum  of  the  pro- 
bability of  throwing  an  ace  at  the  first  throw,  and  missing  "  ,  ., 
it  in  all  the  remaining  three  throws;  and  of  tlic  proba-     tlu'owing  one  ace,  and  no  more,  is''^"     '^      (Art.  23.); 
bility  of  missing  an  ace  at  the  first  throw,  and  throwuig                                                                          "' 
one,  and  no  more,  in  the  three  remaining  throws. 

The  probability  of  throwing  an  ace  at  one  throw  is  -: 


and  that  of  missing  to  throw  an  ace,  in  three  successive 
throws,  is  >"^i  I  (Art.  16.);  and  therefore  the  proba- 


therefore,  the  probability  of  throwing  two  aces,  or  more, 
in  three  throws,  will  be 

(n— 1)3      3(n— 1)»      w^— (n— 1^)— 3(n— l)z 

,.,      .  ,  .     216—125—3x25         2 

Which,  m  numbers,  is  —  — 


216 


"27" 
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G17 


Cor.  The  i)Vobal)ility  oi  lliiowinK  two  aces,  or  more, 
•at  one  throw,  with  llirci;  dice,  is  expressed  by  the  same 
lijrmula. 

I'll  OH  I.  KM   XVI. 

25.  Wliat  is  liie  jjiobabilily  of  ihrowiii;;  two  aces,  or 
more,  in  four  throws  ? 

Solution. — In  this  case  we  must  from  unity  subtract 

^"       ■'   ,  the  probability  of  throwing  never  an  ace  in  llirec 

throws,  and  also  — ^^ — —i  the  probability  of  throwing 

one  ace  only,  and  tlie  remainder, 

(71— 1)<  _  4(n—\y  _n*—(Ti—l)*—4(n—iy 

19 
is  the  probability  required,  which,  in  numbers,  is  — — . 

Cor.  The  same  formula  expresses  the  probability  of 
throwing  two  or  more  aces  at  one  throw  with  four  dice. 

Problem  XVII. 

26.  What  is  the  probability  of  throwing  two  aces,  or 
more,  in  m  throws,  with  a  single  die? 

Solution. — IJy  following  the  mode  of  reasoning  em- 
ployed in  Prob.  15.  and  16.  and  observing  the  law  ac- 
cording to  which  the  results  are  formed,  it  will  appear, 
that  m  being  any  number  wdiatcver,  the  probability  rc- 

.     n>" — (n — !)"• — t>i(n — !)"'-» 
quired  is ^ ^ 

Cor.  The  probability  of  throwing  two  or  more  aces, 
with  m  dice,  at  one  throw,  is  expressed  by  the  same 
number. 

Problem  XVIII. 

27.  The  probability  of  throwing  two  aces,  and  no 
more,  in  three  throws,  is  required. 

Solution. — The  probability  of  throW'ing  two  aces  or 
more,  in  three  throws,  is  manifestly  made  up  of  the  pro- 
bability of  throwing  two  aces  and  no  more,  and  of  the 
probability  of  throwing  three  aces  ;  therefore,  if  from  the 
first  of  these  we  subtract  the  third,  the  remainder  must 
be  the  second. 

The  probability  of  throwing  two  aces  or  more,  in  three 
n^—(H—l)^— 3(^—1)' 


composed  of  the  probability  of  bringing  up  an  ate  tlit- 
first  throw,  and  only  one  ace  more  in  the  three  remaining 
throws  ;  and  of  the  probability  of  missing  an  ace  the  first 
throw,  and  ilirowing  two  aces,  and  no  niorc,  in  the  re- 
maining throws. 

The  probability  of  throwing  an  ace  the  first  throw  ih 

— ;  and  that  of  throwing  one  ace,  and  no  more,  in  the 

three  following,  is -^^^ ^  (Art.  21.);  therefore,  the 

first  of  the  two  probabilities  composing  thai  required,  is 

j_    3(»— 1)^   _  3(n— 1)" 
n  '         n^  71*        ' 

The  probability  of  missing  an  ace  the  first  throw  is 

"—I  .      L 
;  and  that  of  throwing  two  aces,  and  no  more,  in  the 

remaining  throws,  is  - — ~  (Art.  27.) ;  therefore,  the 
n 

second  of  the  two  probabilities  is 

(n_l)     3(7t— 1)_3(7?— I)* 

71       '       n''  n* 

Therefore  the  probability  required  is 

3(71—1)'            3(71—1)'    _    6(7»— 1)' 
.«*  T"  -,4  ^4  ' 


which,  in  numbers,  is 


25 
216 


throws,  is 


7l3 


(Art.  24.)  and  the 


probability  of  throwing  three  aces  is  —j  ;    therefore   the 

probability  of  throwing  two  aces,  and  no  more,  in  three 
throws,  is 

7t'— (71— 1  )^— 3(?1— 1  )'  J_ _  3(71—  I ) 


Cor.  The  probability  of  throwing  two  aces  and  no 
more  at  one  throw  with  four  dice,  is  expressed  by  the 
same  formula. 

Problem  XX. 

29.  The  probability  of  throwing  two  aces,  and  no 
more,  in  five  throws,  is  required. 

Proceeding  as  in  the  last  problem,  the  probability  of 

throwing  an  ace  the  first  throw,  and  only  one  more  in  the 

four  remaining  throws,  will  be,  by  Art.  12  and  22, 

1      4(7? — 1)^        4(71 — \\ 
— . ^ >, 

71  71*  71* 

And  the  probability  of  missing  an  ace  the  first  throw, 
and  throw  ing  two  and  no  more  in  the  remaining  throws, 
will  be,  by  Art.  12  and  28, 

71—1     6(71—1)-  _6(71— 1) 
n     '        71*  71*       ' 

Therefore,  the  probability  of  throwing  two  aces  and  no 
more  in  five  throws,  is 

4(71—1)^  6(71—1)^  10(71-1)'     _ 


625 
3883 


72 


which,  in  numbers,  is 

Cor.  Tlie  same  formula  expresses  the  probability  of 
throwing  two  aces,  and  no  more,  with  tliree  dice,  at  one 
throw. 

Problem  XIX. 

28.  The  probability  of  throwing  two  aces,  and  no  more, 
in  four  throws,  is  required. 

Solvtion. — This  probability  may  be  considered  as 
Vol.  V.     Part  II. 


which,  expressed  in  numbers,  is 

Cor.  This  formula  expresses  also  the  probability  of 
throwing  two  aces  at  one  throw  of  five  dice. 

Problem  XXI. 

30.  The  probability  of  throwing  two  aces,  and  no 
more,  in  7k  throws,  is  required. 

It  appears  from  the  solution  of  tlie  three  last  problems, 
that  when  the  values  of  tti  are  3,  4,  and  5,  the  probabili- 
ties in  question  arc. 


;.2    71—1    4.3   (7!— 1)- 


and 


5.(71-1') 


1.2      71'        1.2         71*      '    "■■■"      1.2   7I« 
respectively.     Hence,  by  induction,  we  mav  infer,  that 
■    4  I 
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TO  being  any  number  whatever,  the  probability  required 

is, 

m(m— 1)  (;;— l)"-' 

1.2  n 

Cor.  This  formula  also  expresses  the  probability  of 
throwing  two  aces  and  no  more  at  one  throw  with  m  dice. 

Problem  XXII. 

3 1 .  The  respective  probabilities  of  throwing  any  num- 
ber of  pouits  with  two  dice,  are  required. 

Solution. — It  will  appear  upon  consideration,  that  3 
points  and  12  points  can  each  be  thrown  in  one  way  only, 
the  first  by  the  two  aces  coming  up,  and  the  second  by 
the  two  sixes. 

That  3  and  1 1  may  each  be  thrown  in  two  ways,  the 
former  by  1,  2  and  2,  1,  and  the  latter  by  5,  6  and  6,  5. 
In  like  manner,  4  and  10  may  each  come  up  in  three 
ways,  5  and  9  in  four  ways,  6  and  8  in  5  ways,  and  7  in 
six  ways.  Hence  the  whole  number  of  chances  is 
2  +  4+6+8+10+6=36: 

Aiia  tne  probability  of  2  or  12  coming  up  is  ■gV 
The  probability  of  3  or  1 1   is  ^5=-i\ 
The  probability  of  4  or  10  is  -55=^2 
The  probability  of  5  or    9  is  •^=-| 
The  probability  of  6  or    8   is  -^^ 
And  the  probability  of  throwmg  7  is  •5V=5. 

Problem  XXIII. 

32.  Suppose  two  heaps,  each  containing  n  counters, 
whereof  a  are  white  and  b  black.  If  a  person  draws  a 
counter  out  of  each  heap,  what  is  the  probability  that  he 
draws  one  white  counter  and  no  more  ? 

Solution. — The  probability  of  his  drawing  a  black 
counter  out  of  the  first  heap,  and  a  white  counter  out  of 
the  second,  is  (by  Art.  15.) 

(a     \  a  ab 

7+b)^   a  +  b~{a  +  by' 

And  the  probability  of  his  drawing  a  white  counter  out 
of  the  first  heap,  and  a  black  counter  out  of  the  second, 

is,  in  like  manner,  - — — rr--      Now   the    probability   re- 
{a+by 

quired  is  manifestly  the  sum  of  these  two  :  Therefore  its 

.     2ab 

measure  1S7 -z-' 

(a  +  6/ 

Cor.  If  a  and  b  represent  the  number  of  chances  for 
the  happening  and  failing  of  an  event  at  one  trial,  then 
every  chance  relating  to  two  such  events  that  can  possi- 
bly happen  in  two  trials,  may  be  expressed  by  a  fraction, 
whose  numerator  consists  of  one  or  more  terms  of  the 
second  power  of  the  binomial  a  +  4,  and  whose  denomi- 
nator is  that  power  itself. 

For  instance,  the  probability  in  two  trials  of  the  hap- 
pening of 


Again,  the  probability  of  both  the  events  happen- 
ing, is 

a''  +  2ab  _  (a  +  by—b^ 
{a  +  bf     -       {a+bf      •'. 
and  the  probability  that  both  will  not  happen,  is 
2 a  b-i-b^  _  (a  +  b^:^~a^ 

"KKF  ~  "(^+bf~' 
Problem  XXIV. 

33.  Suppose  three  heaps,  each  containing  a  white 
and  b  black  counters,  and  that  a  person  draws  one  out 
of  each,  what  probability  is  there  that  they  shall  be  all 
white  ? 

Solution. — If  he  draws  a  white  counter  out  of  the 

first  heap,  the  probability  of  which  is— — ■,thenhemust 
draw  two  white  counters  also  out  of  the  remaining  heaps, 
the  probability  of  which  is  .  .v,  ;  but  neither  of  these 
events  will  be  effectual  without  the  happening  of  the 


Two  events. 

Only  one  of  them,  ^is< 

Neither  of  them, 


(fl+Aj^ 

2a  b 
(a  +  b)' 

b' 
{a+by 


Prob.  6. 


y     Prob.  23. 


Prob.  7. 


other,  and  therefore  ■ 


will  be  the 


a  +  b     (a  +  6)2      (a+i)3 
probability  required. 

Cor.  In  like  manner,  the  probability  of  drawing  three 
black  counters,  or  of  failing  to  draw  a  white  one  at  each 

attempt,  is^ 


{a+by 


Problem  XXV. 


34.  The  same  things  being  supposed  as  in  the  last  pro- 
blem, what  is  the  probability  that  two  of  the  counters 
drawn  and  no  more  shall  be  white  ? 

Solution. — If  the  person  draws  a  black  counter  the 

first  time,  the  probability  of  which  is  ,  then  he  must 

draw  two  white  counters  out  of  the  remaining  heaps,  tlie 
2 

probability  of  which  is  - — — -r-  ;  and  therefore  the  pro- 
'^  {a-{-by 

bability   of  succeeding  by  drawing  in  that  manner,  is 


a-b 


Tlie  sum  of  these  three  probabilities  is  manifestly  unity, 
as  it  ought  to  be. 


a+b' {a  +  by      {a  +  by 

Again,  if  he  draws  a  white  counter  the  first  time,  the 

probability  of  which  is —— 7-,   then  he  must  draw  only 

one  white  counter  out  of  the  two  remaining  heaps,  the 

probability  of  which  is  ; — r,  (Art.  32.)  therefore  the 

{a  +  b-)  ^         2a  A 

probability  of  succeeding  in  this  way  is,  — —r  ■-. — -rrx-i  = 

\a-b  "^'^   ("+*) 
r-,.     Now  the  whole  probability  rcciuircd,  is  mani- 

(«  +  *)  .    .       aH 

festly  the  svmi  of  these  two;  therefore  it  is  7    ,  ..,  + 
2n^6   _     3a^a  C«+*P 

{a  +  by      ia  +  by' 

Cor.  As  the  probability  of  drawing  two  white  counters 

or  more,  is  the  sum  of  the  probabilities  investigated  in 

•       •„,     a'  +  3a='A 
the  two  last  problems,  it  will  be —r— —rrj- . 

{a  +  Oj 

Problem  XXVI. 

35.  The  same  things  being  supposed  as  in  the  two  last 
questions,  what  is  the  probability  that  one  wiiitc  counter 
and  no  more  shall  be  drawn? 
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SoLVTiON. — It"  lie  draws  awhile  counter  the  first  time, 
then  at  the  other  two  trials  lie  must  draw  two  black  ones, 

...        a  b- 

the  probability  of  doing  both  of  which  is  -      ;  ■,■..» 


a/>^ 


{a  +  by 

If  he  draws  a  black  counter  the  first  time,  then  at  the 

Other  two  trials  he  must  draw  one  black  and  one  white 

r   ,  ■  ■  .  .     •        *         -a* 

counter,  the  piobability  of  doing  which  is 

2aA^ 


a+bXa  +  by 


(a+by 

Therefore  the  probability  required  will  be. 


ab^ 


'2ab^ 


3a  62 


(a+bf  '   {a  +  by       {a+by 

Cor.  1.  The  probability  of  drawing  either  one  or  two 
white  counters,  will  be 

2a- b  3n6^     _      Sab 

'^(Z+b)' 
Cor.  2. 


(a+by  '   (a+by      {a+by 

The  probability  of  drawing  either  one,  two,  or 
three  white  counters,  is 

g^  Sa^b  3ab^    _(a+by—b^ 

(a+by'^  i^+by^  {a+by~    {a+by    ■ 

Cor. 


The  probability  of  drawing  none,  or  at  most 

.     3aA'+A3 
but  one  white  counter,  is  —. — ,  , . ,  ■ 
(a  +  by 

Cor.  4.  The  probability  of  drawing  none,  one,  or  at 

.    (a  +  by—a^ 
most  but  two  white  counters,  is  — ; — r-rrrt —  • 

{a+by 

Cor.  5.  Hence  it  appears,  that  one  or  more  of  the  terms 
of  the  binomial  a-f-6,  raised  to  the  third  power,  will  be 
the  numerators  of  IVactions  which  express  the  probabili- 
ties of  all  the  varieties  that  can  possibly  happen  in  three 
trials  concerning  events,  the  number  of  chances  for  the 
happening  or  failing  of  which  arc  a  and  b  respectively  ; 
and  that  the  common  denominator  of  all  the  fractions 
willbe(a+*)3 

For  instance,  the  probability  in  three  trials  of  the  hap- 
pening of 


The  three  events, 
Only  two  of  them, 
Only  one  of  them, 
Neither  of  them. 


{a+by 
3aH 


>is< 


Sab^ 

[a  +  by 

b^ 

l{^+by 


Prob.  24. 


Prob.  25. 


^ 


Prob.  26. 


Cor.  to  Prob.  24. 


The  probability  of  the  happcnin;);  of  m— I  of  the  events, 
will  be 

m    a"'~^b 

The  probability  of  the  happening  of  m — .!  of  theeyeniK, 
will  be 

m{m — 1^    Qm-26: 
~n       T  {a+by 
And,  in  general,  the  probability  of  the  happening  of 
m — n  of  the  events,  will  be 

m{m — l)(m — 2)  .  .  .  {m—n+\)   o"*-"*" 
1.2.3       ;     '.~T .         n  (a  +  b)"' 

the  factors  in  the  numerator  being  continued  until  their 
number  be  h  ;  and  the  Mime  in  the  denominator. 

2d,  The  probability  of  the  happening  of  m,  m — 1,  m— 
2,  or,  at  fewest,  of  but  (m — 7i),  such  events  will  be, 


I   .  2 


1.2.     .? 


the  numerator  of  the  fraction  being  supposed  to  consist  of 
n+  1  terms. 

And  the  probability  of  the  happening  of  at  least  one 
such  event,  will  be 

(n+b^f—b" 

{a+b)''    ■ 

3d,  The  probability  of  the  happening  of  neither,  or  but 

one,  or  two,  or  at  most,  of  but  n,  such  events  will  be, 

.  "^                m(m-\),      „         m(m-\)  (m-2) ,      ,  . 
6-"  +  pi^-'a -f  -i- — ■b'«~^a2+  ^     ^    ^-^ ^A-n-Sa'-f  Sec. 

(«  +  */" 
the  numerator  of  which  fraction  consists  of  «-f- '  terms. 

And  the  probability  of  the  happening  of  at  most  but 
m — 1,  such  events  will  be, 

{a+b]"> — Q"" 

{a  +  bj"- 
Problem  XXVII. 

37.  Suppose  a  lottery,  in  which  the  number  of  prizes  is 
to  the  number  of  blanks  as  1  to  39 ;  how  many  tickets 
must  be  purchased,  that  the  buyer  may  have  an  equal 
chance  for  one  or  more  prizes  ? 

Solution. — The  probability  of  having  one  prize  or 

more  in  m  tickets,  in  a  lottery  wherein  the  prizes  are  to 

the  blanks  as  I  to  39,  is  the  same  with  that  of  throwing 

one  ace  or  more  in  m  throws,  with  a  die  that  has  I  -|-39  = 

40  faces.     Therefore,  putting  40=m7i,  this  probability 

n"" (n — 1 ) 

will  (by  Prob  X.)  be  '■ ^^ -,  wliich,  by  putting  1— 


The  sum  of  these  four  probabilities  is  evidently  unity, 
as  it  ought  to  be. 

36.  Supposing  a  to  express  tlic  number  of  chances 
for  the  bappcnini;-  of  an  event,  and  b  for  the  chances  of 
its  failing,  then  it  is  evident  from  the  foregoing  problems, 
that  every  question  that  can  possibly  be  proposed  respect- 
ing the  happening  or  failing  of  any  number  of  such  events 
in  m  trials,  will  be  answered  by  means  of  one  or  more 
terms  of  the  devclopement  of  (a-f-fi)"*,  as  a  numerator, 
and  the  whole  expression,  as  a  denominator.  In  parti- 
cular, 

1st,  The  probability  of  the  happening  of  the  m  events, 

will  be , , 

{a+br' 


a,  and  39~6,  is  also 


{a+b)"'—b'> 


-.     But  by 


And  the  probability  of  missing.  Is 

hypothesis,  there  is  to  be  an  equal  chance  of  the  ha\nng 

or  missing  one  or  more  prizes.     Now,  if  the  certainty  of 

the  having  or  missing  one  or  more  prizes  be  denoted  by 

unity,  then  the  probabilities  of  an  equal  chance,  for  having 

or  missing  one  or  more  of  them,  will  each  of  them  be 

denoted  by  J. 

_,        -       (a-fA^'"— A"  b' 

Therefore  ■'^7    it- — =r    ,  a-«  =  -  • 
{a  +  b,">  {a  +  bj" 

whence  2A''=i(a-f  Ay"  ; 

which  in  logaiitlims  will  be, 


4  I  2 


6-20 


CHANCES. 


log.  2-\-m  log.  6=:m  log.  (a  +  6)  : 


and   hence,  m. 


los;;.  2. 


expresses  the  probability  of  its  not  happening  thrice  ; 
and  so  on.  And  because  the  question  requires  how  many 
times  the  event  will  happen  in  m  trials  upon  an  equality 


log.  (a-t-6) — log.  b  '  ,_  .  ..         . 

Now,    log.    2ZZ.30103,    and   log.   (a  +  i5)r:log.    40IZ     of  chance,  it  will  follow,  that  when  the  event  is  to  hap 
1.60206,  and  log.  ftnilog.  39— 1.59  106  ;  therefore   mZZ 


—27.36.     By  which  it  appears,  that  the  number 


.30103 

.01100" 

of  tickets  must  be  greater  than  27. 

Problem  XXVIII. 

38.  In  a  pack  of  26  cards,  13  of  which  are  black,  and 
13  red,  if  m  cards  be  dealt,  how  many  is  there  an  equal 
chance  of  being  red  ? 

Solution. — If  the  number  of  chances  for  the  happen- 
ing of  the  event  be  denoted  by  a,  and  those  for  its  failing 

b"' 
by  b,  then  (by  Art.  36.)  is   the   probability  of 

its  not   happening   once  in  m  trials.     In   like   manner, 
b'"+mb'"-^a 

will  express  the  probability  of  its  not  hap- 


pen once,  then     ,       ^  ^  =:  i;  (See  Art.  37.)  and  when 

.    .         ,  .         ,        A^  +  wA^-ia 

It  IS  to  happen  twice,  then      ,,  ,    .„     n  J  ;  and  when  it 

(o-f-<') 
is  to  happen  thrice,  then 

b'-'+m  i'"-ia+'"'^"'~i^A'"-'a' 


or  6'» 

b"'-i-mb"'~^a 

6™+  m  b"'~^  a  ■ 

&c. 


(b+a)" 


m(m — n, 
1  .2 


zrKi+a)""; 
=  i(A+a)'"; 


6'''-2a2=J(«-t-a)'' 
&c. 


{b+ay^ 
pening  twice  in  m  trials  ;  and 


1  .  2 


(4-fa)« 


Hence  it  appears,  that  the  number  of  terms  which  must 
be  added  together  to  make  ^(A-j-a),  is  the  answer  to  the 
question.     This  being  premised,   let  a  :  6  :  :  1  :/; ;  then 

—  = — ;  therefore,  by  substitution,  the  above  expres- 
sions, will  become, 


1 

l+m.— 

1      vi(m — 1)  I 
^      /t  ^  1  .  2  fi^ 


Kow  in  the   present  question,  where  a=6,  we  have 

/i=l,  therefore  Y  1-1 j    =(l-f  l)";  but  in  the  deve- 

lopement  of  this  quantity,  the  terms  equally  distant 
from  either  extremity  are  equal,  therefore  ^(l  +  O'" 
will  consist  of  half  the  terms  in(l-J-l)'";  and  as  the 
whole  number  of  terms  is  m-j-l,  therefore  the  answer 

will  be  — — -. 

Cor.  If  r  represent  the  number  of  times  that  the  pro- 
posed event  is  to  happen,  then,  when  there  is  an  equality 


of  chance  for  its  happening  or  failing,  r= 


7n-f  1 


by   the 


problem.  Therefore  m,  the  number  of  trials  in  which 
it  will  be  an  equal  chance,  whether  the  event  shall  hap- 
pen or  not,  will  be  2r — 1. 

And  therefore  in  a  lottery,  in  which  the  number  of 
prizes  is  equal  to  the  number  of  blanks,  if  it  be  required 
to  know  how  many  tickets  should  be  bought,  in  order 
to  have  r  or  inoie  i)rizes,  the  answer  will  be  2r — 1 
tickets;  that  is,  in  order  to  have  an  ecjual  chance  for  1, 
2,  3,  4,  5,  See.  or  more  prizes,  there  should  be  bought 
1,  3,  5,  7,  9,  £cc.  tickets. 

PnOBLEM    XXIX. 

39.  In  a  pack  of  39  cards,  consisting  of  13  hearts,  13 
spades,  and  13  clubs,  if  m  cards  be  dealt  to  any  one,  how 


many  may  he,   on  an  equality  of  chance,  expect  to  be 
hearts  ? 

Solution. — If  a,  b,  and  /;,  represent  the  same  as  in 
last  problem,  and  r  be  the  number  required  ;  then,  be- 
cause there  are  two  chances  for  a  black  card  to  be  dealt, 
and  but  one  for  a  red  card,  wc  have  6=:2  and  a^l,  and 
consequently /i^2.     Therefore 

il  1 -j — -1    =J(|)'",  and  in  this  case 


'+T 


,  ,  "Km— I)    ,  ,  m(m—\){m- 


-2) 

—^}+,    he.  (tor 


terms)  =i(4)'". 

The  whole  difficulty  of  the  problem  is  now  reduced 
to  the  finding  of  r,  the  number  of  terms  of  the  series 
that  must  be  added  together  to  make  i(|)'".  Now  in 
the  last  problem  we  found  r  by  a  direct  process,  but  in 
this  we  cannot  find  it  otherwise  than  by  trials.  The  man- 
ner of  proceeding  may  be  as  follows. 

(I.)  When  m=l,  then  J  (I)""  =0.75; 
andwheum=2,  J(3)m_i.i25. 

Now  the  first  term  of  the  series 


^  1 


i- 


<»'-!)■ 


i+,  &c. 


is  manifestly  greater  than  the  former  of  these  numbers, 
but   less  than  the  latter;   lu-iice  it  appears,  that,  when 
7/!=l,  tiien  I  term  is  greater  tlian  }(4)'"' 
when  m=2,  then  1  term  is  less  than  i  ( I)". 
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(2.)  Again,  il'  m=4,  then  l,(^)'>'=2.52,  &c. 
an(i;r;H  =  3,  ;(|)'n=3.7y,  &c. 

(Here  the  valuob  of  i(  J  /"nro  only  found  to  two  places 
of  ticciinals,  these  bein^  stiffieieiit  for  our  purpose;  ami 
to  faeililale  the  operatnyus,  the  calculations  may  be 
made  l)y  loj^arithms.)  Takiuu  now  two  terms  of  the 
scries,  we  have 

l-flXj  =  3;   and  l  +  5Xj  =  3.5. 
Hence  it  appears,  tliat 

when  ni=4,  tlien  2  terms  arc  greater  than  i(^] 
when  m  =  5,  2  terms  arc  less         than  J(  J, 

(3.)   If  m=7,  then  {(l)"'^   '*-5'l,  &c. 
and  if  ;;i  =  8,  1(  ^.)'"  =  12.31,  &c. 

Now,  taking  ilwec  terms  of  the  series,  wc  have 

l+rxH^Xi=9.7S,  Sec. 


1+8XH 


1  .  2 


Xi=12.0,  &c. 


Hence  it  appears  that 

when  m  =  7,  then  3  terms  arc  greater  than  J(  i)'", 

whenOT=8,  3  terms  are  less        than  4(1)"". 

(4.)  Uy  a  like  mode  of  proceeding  wc  lind,  by  taking 
four  terms  of  the  series,  that 

when  7«=10,  then  4  terms  are  greater  than  *(|)"', 
when7H=ll,  4  terms  are  less         than  i(^)'", 

and  in  general,  putting  x  for  any  number  whatever, 
when  m  is 

C  3^+ 1  )  then  x+  1  terms  C  greater? 

^3jc+2J    are  ^  less        5  ■'^^-' 

But  when  the  chances  for  the  event's  not  happening  r 
times  in  m  trials  (which  are  expressed  by  the  scries,) 
are  less  than  i  the  power;  then  the  chances  for  its  hap- 
pening must  be  greater  than  that  number.  Therefore, 
when  ;n:=3i--|-2,  there  will  be  more  than  an  equal 
chance  for  the  event's  happening  (jc-\-  1 )  times.  Let  us 
now  put  r=x-l- 1,  then  aTlr — 1;   and  since  m  =  3x  +  2, 

therefore  m=3(j^l)+2=3>^l,  andr=2iX-. 


That 


is,  if  m  cards  be  dealt,  it  is  more  than  an  ccjual  chance 

that  there  should  be  — ;—  hearts. 

Cor.  Because  m  =  3r — 1,  therefore,  if  in  a  lottery 
containing  two  blanks  to  a  prize,  it  be  required  to  know 
how  many  tickets  should  be  bought  in  ouler  to  have  an 
equal  chance  for  r  prizes,  the  answer  will  be  3r — I  tick- 
ets; that  is,  in  order  to  have  an  equal  chance  for  ob- 
taining 1,  2,  3,  4,  5,  &c.  prizes,  there  must  be  bought 
2,  5,  8,  U,  14,  &c.  tickets. 

Problem  XXX. 

40.  In  a  pack  of  52  cards,  consisting  of  13  of  each 
suit,  if  m  cards  be  dealt  to  me,  how  many  may  I,  on 
an  equality  of  chance,  expect  to  be  trumps? 

Soi.i.TioN. — The  same  symbols  being  retained  as  in 
the  two  last  problems,  then  because  there  are  three  suits 
of  blanks  to  one   suit  of  prizes,  (or  trumps,)  4  =  3  and 

a=\.     Therefore /i  =  3;  and  J  M-< \=i(*)'».   And 

m  tins  case,   1-| — p-jH — ^^^ — ^ — ••?  +  ,  See.  (to  >•  terms) 

Here,  as  in  the  last  problem,  we  must  determine  r  by 
repeated  trials.  Accordingly,  by  proceeding  as  in  that 
problem,  wc  shall  find  that  when 


then  one  term 

of  the  series  is 

then  2  term 

arc 

then  3  terms 
are 

then  4  terms 
are 


greater , 
less        ' 


than 


,  greater  ( 
less 


than 


than  i  (  T  J"  ■ 


Therefore,  in  general,  when 

J  4x-r'Z  }  then  jr-f  1     J  greater  j 

(  4x-f  3  5  terms  are     ^  less        [ 

Therefore,  when  7«  =  4x-|- 3,  there  will  be  something 
moie  than  an  ecpial  chance  of  the  event's  hap|)ening  n^^- 1 

times.    Now,  since  »(:=4a:-|-3,  therefore  x= .    And 

since  r=x+l,  therefore  .T=r — 1;  hence  r — 1^ , 


and  r= 


m+  1 


That  is,  if  m  cards  are  dealt,  it  will   be 


more  than  an    equal   chance   that  there  will   be 


m+1 


trumps.     Therefore,   in  tlic  game  of  whist,    where  13 

cards  are  dealt,  there  is  more  than  an  e(|ual  chance  for 

^     .       13+1       14 
any  particular  person  havmg = — trumps. 


And 


4  4 

since  this  is  more  than  an  equal  chance,  if  any  player 
have  but  three  trumps,  or  less,  he  may  justly  conclude 

that  his  partner  has  four  trumps,  or  more. 

_^      i> 

Cor.  Since  r — 1= ,  therefore  »« =4 r—1;   Hence 

4 

it  follows,  that  in  a  lottery  where  there  are  three  blanks 

to  a  prize,  if  it  be  required  to  know  how  many  tickets 

should  be  bought  in  order  to  have  r  prizes,  the  answer 

will  be  4r — 1  tickets  ;  thus,  in  order  to  have  1,  2,  3,  4,  5, 

S<:c.  prizes,  there  must  be  bought  3,  7,11,  15,19,  &c. 

tickets. 

Problem  XXXI. 

41.  In  a  lottery  which  has  four  blanks  to  a  prize, 
if  a  person  purchase  >n  tickets,  how  many  prizes  may 
he  expect  on  an  equality  of  chance  ? 

Solution. — The  same  symbols  being  retained  as  be- 
fore, wc  have,  in  this  case,  i^4  and  a=l:  and  hence 

/jc=J,  and  4M-i j    =i(iy".     Therefore  in  this  case 

we  must  find  r,  the  number  of  terms  of  the  series 

r„.-.)(m-2) 

1.2.3       ''^ 
the  sum  of  which  is  J(4)™ . 

By  proceeding  as  in  Prob.  XXIX.  it  will  be  foimd  by 
trials,  that  when 
^—3  }  then  one  term  C  greater)  fi,„_' 
of  the  scries  is  I  less        5 
then    2   terms  C  greater" 
are  i  less 

then   3   terms  5  greater 
I  less 
4   terms  5  greater 
^les 

Therefore,  in  general,  when 

C  5X+  3  ^  then  x+ 1  C  greater  >  j,^^       j ,« 
—  ^  5jr-f  4  ^    terms  are  ^  less        \  '*■  *' 

Therefore,  when  »!=5.r-f  4,  there  will  be  something 


•+T-^+"-^-+ 


mil 


are 
then 
are 


>iii/ 
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more  than  an  equal  ehapce  of  the  required  effect's  hap- 
oening  x-f  1  times. 

-  m — 4     , 

And  since  vi—jx+i,  tlierefore  x=— r— ;  also  smce 

7)7^4 

r  =  A-+l,  therefore  x  =  r — 1,  hence  r — 1= — ^,  and 
>•="''     .     That  is,  ^^  prizes  may,  on  an  equality  of 

o  5 

chance,  be  expected  in  m  tickets. 

Cor.  Since  r — 1  =^^- ,  therefore  mzs5r — ! .     Hence 
5 

it  appears,  that  in  such  a  lottery,  in  order  to  have  an 
erual  chance  for  r  prizes,  there  must  be  purchased 
5r— 1  tickets;  that  is,  1,  2,  3,  4,  5,  See.  prizes  require 
4,  9,  14,  19,  24,  &;c.  tickets. 

Problem    XXXII. 

42.  If  a  person  playing  with  a  single  die  determines 
to  cast  it  m  times,  how  many  times  out  of  that  number 
may  he,  on  an  equality  of  chance,  undertake  to  cast  an 
ace.  Or,  (which  is  the  same  thing,)  if  he  cast  m  dice 
at  once,  how  many  of  them  may  he,  on  an  equality  of 
chance,  expect  to  be  aces  ? 

Solution. — Retaining  the  same  symbols,  in  this  case, 

6=5,  a  =  2,/i=5,  andi^l  +  ^j^^KI)"- 

We  must  now  find  r  the  number  of  terms  of  the  series 

.2) 

which  are  equivalent  to  Ad)"". 

By  proceeding  as  in  the.  foregoing  problems,  it  will 
appear,  that  when 


Problem  XXXIII. 

43.  In  a  lottery  where  the  number  of  blanks  is  to  tlit 
number  of  prizes  as  4  to  a  ;  how  many  tickets  must  be 
purchased  to  procure  an  equal  chance  for  fi  or  more 
prizes  ? 

Solution. — From  a  careful  observation  of  the  corol- 
laries to  the  five  preceding  problems,  it  will  appear,  that 
the  series  which  in  each  expresses  the  number  of  tickets 
that  ought  to  be  purchased,  in  order  to  procure  an  equa- 
lity of  chance  for  the  having  1,  2,  3,  4,  5,  Sec.  prizes,  do 
severally  differ  by  2,  3,  4,  5,  6,  which,  in  each  separate 
question,  is  the  number  of  blanks  4-1,  or  (since  there  is 
supposed  only  one  prize  to  a  certain  number  of  blanks) 
the  number  of  chances  which  one  ticket  has  of  being 
either  a  blank  or  a  prize.     Thus  in  corollary  to  Prob. 


m  J  ,Mm—l)_,_     m(>n—])(m- 
■^T'^'^      I   .  2   *'  1.2.3 


then  one   term 

of  the  series  is 

then  2  terms 

are 
then  3  terms 

are 
then  4  terms 
are 

So  that,  in  general,  when 

<  6jr-t-3  }    then  x+\ 

' —    ^6ar-f-4S    terms  are 


than 


than 


than 


than 


H(l)' 


6^m 


than-ld)™. 


Therefore,  when  ttj— 6j;-f-4,  there  will  be  something 
more  than  an  equal  chance  of  the  required  effect's  hap- 
pening x-\-\   times.     And  since   >«~6x+4,  therefore 

711 4  .  ,  .  .     ,  ,  I- 

xzz — r— •     Also,   since  r^:x-{-l,  therctore  xzzr — 1  ; 


hence  r — 1~ 


m — 4 


and  ; 


jn  +  2 


6     ' 6 

Hence  it  appears,  that  in  a  lottery  in  which  there  are 
five  blanks  to  one  prize,  if  m  tickets  are  bought,  then  on 
m+2 

m — 4 

mzz6r — 2. 


axi  equality  of  chance. 
Cor.     Since  r — 1~- 


prizcs  may  be  expected, 
therefore 


28 


29; 


Whence  it  appears,  that  if  it  be  required  to  know  how 
many  tickets  should  be  purchased  in  such  a  lottery,  in 
order,  on  an  e(|u;dity  of  chance,  to  expect  r  prizes  j'  the 
answer  will  be  6r — 2.  Therefore,  in  order  to  have  1,2, 
3,  4,  5,  kc.  prizes,  there  should  be  purchased  4,  10,  16, 
23,  28,  &c.  tickets. 
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Therefore  we  may  conclude,  that  the  same  thing  will 
happen  in  all  succeeding  questions  of  this  sort;  and  con- 
sequently, that  if  the  first  term  of  the  series  can  be  ob- 
tained, then  all  tne  rest  will  be  found  by  the  addition  of 
{a+b). 

Now  the  first  term  of  this  series  may  be  found  by 
Prob.  XXVII.  wl  ere  the  number  of  tickets  which  must 
be  purchased,  that  the  buyer  may  have  an  equal  chance 

lo-.  2. 

to  have  one  prize,  is  . ^—7-7-: r-    Therefore  this 

log.  (a  +  6)— iwg.  b 

quotient,  if  an  integer,  or  the  1  ext  greater  integer  if  a 
fraction,  will  be  the  first  term  of  the  series.  And  if  we 
call  this  ciuoticnt  y,  and  put  o-f  6~s,  then,  in  order  to 
have  an  equal  chance  for  1,  2,  3,  4,  5  prizes,  we  must 
purchase  g,  <j+s,  </-t-2s,  q-\-3s,  y  +  is,  &c.  tickets.  Or 
universally,  in  order  to  have  an  equal  chance  for/j  prizes, 
we  must  purchase  y-f  (/f — l)s  tickets. 

For  the  application  of  the  doctrine  of  chances  to  an- 
nuities, see  Annuities. 

List  of  writers  and  works  on  the  subject  of  chances. 

Pascal  and  FermaC. 

Jac.  Bernoulli  jirs  Conjectandi  Ofiua  Posthumum. 

Lctlrc  ct  utie  Amxj-,  sur  Ics  fiarties  du  Jen  de  fiaume  f 
subjoined  to  the  .4rs  Conjcciandi, 

Ve  raiiociniis  m  Ludo  Mc<£,  Auctore  Christ.  Hugc- 
nio. 

JEssai  d'analyse  sur  Ics  jrux  de  hasard,  par  Monmort. 

De  Moivre's  Dorfrinr  of  C/iances. 

Miscellanea  .Anabjtica,  by  tlie  same  author. 

S/u-cimina  artis  conjvclandis  ad  tjueslioJics  juris  afijili- 
cate^ihy  Nicolas  Bernoulli,  in  the  Lri/isic  .^cts,  1711. 

Sinqjson  On  the  JValurc  and  Laws  of  Chance. 

Sur  {'usage  du  firincijte  de  la  raison  sujffisantc  dans  Ic 


CHA. 


CHA. 
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lU/f i(/  (lei  probabilitia  par  Bcgiicliii.     Memoirea  cte  Jhr- 
lin,  1767. 

Ofiutculea  Mathrmalu/ues  ;  par  U'Alcmbcrt. 

Eaaai  sur  I'a/i/ilkalion  de  I'analysc  a  la  firobahitile  ilea 
decisiona  a  la  filuraliii  ilea  vox  v,\YM'  Condorccl. 

Dotlson's  Miiilnmalicul  Re/ioailory. 

Emerson  On  the  l.aiua  of  Chance,  in  his  Miacelta- 
rUea.     (|) 

CHANTRY,  or  Chauntky,  {Caiitaria,)  a  small  rha- 
pel  or  church,  or  private  altar  in  a  oalliedral  or  otlicr 
public  place  of  worship,  with  an  tnclowmeiit  lor  one  or 
more  priests,  on  conilition  that  they  should  ain^  maaa,  and 
perform  other  divine  services  for  the  soul  of  the  foun- 
der, or  of  such  also  of  his  descendants  or  other  rela- 
tions as  he  may  have  provided  for  by  the  tjrant.  These 
endowments,  however,  as  orif^inalinj^  in  the  Romish  su- 
perstition, were  cflectually  abolishctl  by  Stat.  1  I'.d.  VI, 
c.  14,  which  declares  all  entry  into  the  lands,  or  other  re- 
venues, in  terms  of  the  foundation,  unlawful,  and  confers 
the  property  upon  the  kini^,  under  certain  exceptions  in 
favour  of  universities  and  other  public  seminaries,  l-'roni 
Dugdale's  history  of  St  Paul's,  it  appears  that  not  fewer 
than  forty-seven  chantries  belonjjed  to  that  church, 
(j.n.) 

CIIAPEL,  [Ca/iella,)  a  place  of  divine  worship,  and 
of  which  there  are  commonly  reckoned  four  diflercnt 
sorts.  1st,  Cha/icls  q/'  caae,  which  are  provided  for  the 
eaae  or  convenience  of  the  parishioners,  where  the  parish 
is  of  great  extent.  In  England,  these  chapels  arc  serv- 
ed by  inferior  curates  provided  at  tlic  charge  of  the  rec- 
tor, or  other  parish  priest,  and  they  arc  accordingly  re- 
movable at  his  pleasure  ;  although  in  some  instances  cha- 
pels of  ease  have  right,  by  custom,  to  a  distinct  minis- 
ter, and  to  sacraments  and  other  church  privileges,  and 
are  endowed  with  tithes.  In  Scotland,  the  minister  is, 
for  the  most  part,  of  the  parishioners  own  appointment, 
and  is  maintained  by  a  salary  arising  from  the  seat  rents. 
He  has  right  to  sacraments,  &;c.  but  has  no  voice  in  any 
of  the  church  courts.  2d,  J''rer  clia/iels,  which  have 
been  endowed  by  the  sovereign,  or  by  pious  and  charita- 
ble persons,  and  are  therefore  called  free,  being  no 
charge  upon  the  parish,  or  rather  perhaps  because  they 
arc  exempt  from  all  ordinary  jurisdiction,  od,  Chafiela 
belonging  to  ;im'i'cr«i;(c«,  or  to  particular  roZ/rg-t-s  in  uni- 
versities, whicli  are  consecrated,  and  have  right  to  sacra- 
ments, kc.  but  are  not  liable  to  any  visitations  but  that 
of  the  founder.  4th,  Private  or  domestic  cha/wla,  which 
are  built  and  maintained  by  noble  and  wealthy  families 
for  private  worship,  in  or  near  their  own  houses.  These 
need  not  be  consecrated,  and  may  be  erected  without 
leave  of  any  superior,  nor  arc  they  subject  to  ordinary 
jurisdiction. 

Besides  these,  there  are  what  are  called  parochial  cha- 
fiela ;  but  these  differ  from  parish  churches  only  in  name, 
and  seem  to  be  so  denominated  only  because  they  arc 
generally  smaller  than  most  churches,  and  the  inhabit- 
ants within  the  district  few.  Burijing  fllacea,  also,  which 
have  been  erected  by  great  families  adjoining  to,  or  with- 
.n  a  cathedral  or  other  church,  arc  sometimes  denomi- 
nated chafieU.     (.i.  n.) 

CHAPLAIN,  {Ca/iellanua,)  one  attendant  on  the 
household  of  the  king,  or  other  honourable  person,  to 
say  divine  service,  which  is  commonly  performed  in  the 
family  private  chapel.  Each  individual  of  the  royal  fa- 
mily may  retain  any  number  of  chaplains ;  but  by  stat. 
■31  Hen.  VIII,  c.  13,  an  archbishop  is  limited  to  eight ;  a 
duke  or  a  bishop  six ;  marquis  or  earl  _fivc ;  viscount 


/our;  baron,  knight  of  the  garter,  or  lord  chancellor, 
three  ;  a  duchess,  marrhioncgg,  countess,  baroness,  (be- 
ing widows,)  the  treasurer  and  comptroller  of  the  king's 
house,  the  king's  secretary,  dean  of  the  rhapel,  almo- 
ner, and  master  of  the  rolls,  each  of  them  two  ,-  the 
chief  justice  of  the  king's  bench,  and  warden  of  the 
cinque  ports,  one.  And  by  stat.  2.S  Hen.  VIII.  c.  16, 
every  judge  of  the  king's  bench  and  common  pleas,  the 
chancellor  and  chief  baron  of  the  exfhequer,  and  the 
king's  attorney  and  solicitor  general,  may  each  of  them 
have  one  chaplain  attendant  on  his  person.  /Xnd  by  33 
Hen.  V'lII.  c.  28,  the  groom  of  the  stole,  treasurer  of 
the  king's  chandler,  and  chancellor  of  the  duchy  of  Lan- 
caster, may  also  retain  each  one  chaplain.  Under  the  21 
of  Henry,  the  statute  first  quoted,  the  chaplains  thereby 
allowed  may  purchase  a  licence  or  dispensation,  and  take 
two  benefices  with  cure  of  souls ;  but  those  allowed  by 
the  two  last  can  have  one  benefice  only,  on  which  they 
may  be  non-resident. 

In  England,  the  king  has  commonly  forty-eight  chap- 
lains in  appointment,  four  for  each  month  of  the  year, 
whose  duty  is  to  preach  in  the  chapels-royal,  and  read 
the  service  to  the  family.  They  have  no  salary,  being 
commonly  well  provided  otherwise.  In  Scotland  he  has 
six,  who  have  each  a  salary  of  50/.  and  three  of  these 
have  besides  the  deanery  of  the  chapel-royal  divided 
among  them,  which  extends  their  emolument  to  up- 
wards of  100/.  each.  The  sum  of  their  duty  is  to  say 
prayers  at  the  election  of  the  sixteen  representative 
peers  for  Scotland,     (j.  b.) 

CHARA.     See  AsmoxoMV,  p.  704. 

CHARA,  a  genus  of  plants  of  the  class  Monoecia, 
and  order  Monandria.     See  Botany,  p.  313. 

CHARACTER,  (from  the  Greek  xx^as-ra,  I  cut,  en- 
grave, or  indent,)  in  the  literal  and  radical  sense  denotes 
any  thing  cut  or  engraved  ;  hence  any  kind  of  peculiar 
mark  cut,  drawn,  or  any  way  set  or  impressed  upon  a 
substance  capable  of  receiving  and  retaining  it.  From 
this  radical  sense  the  word  is  now  applied  to  denote,  1st, 
A  mark  or  figure  drawn  or  formed,  for  the  purpose  of 
denoting  or  suggesting  some  particular  object  or  idea 
otherwise  than  by  direct  representation.  2d,  The  pecu- 
liar and  distinguishing  properties  belonging  to  an  uidivi- 
dual,  the  marks,  as  it  were,  by  wliich  that  individual  is 
distinguished  from  all  others.  3d,  By  a  natural  transi- 
tion from  the  last,  the  persons  or  agents  exhibited  in  nar- 
rative or  poetical  com|)osition,  such  agents  being  neces- 
sarily marked  by  peculiar  and  distinctive  qualities. 

I.  A  mark  or  figure  drawn  or  formed,  for  the  pur- 
pose of  denoting  or  suggesting  some  particular  object 
or  idea  otherwise  than  by  direct  representation. 

The  invention  and  application  of  marks  to  denote  and 
suggest  objects  of  which  they  are  not  the  direct  pic- 
tures, has  its  rise  from  the  well  known  principle  of  asso- 
ciation ;  and  the  same  necessity  of  mutual  communica- 
tion, which  led  originally  to  the  formation  of  oral  language, 
could  not  fail,  at  a  very  early  period,  to  give  rise  also 
to  the  invention  and  use  of  visible  figures,  for  fixing  and 
exhibiting  to  the  eye  what  oral  language  was  either  insuf- 
ficient to  convey,  or  incapable  of  permanently  retaining. 
In  the  formation  of  such  signs,  recourse  would  at  first 
be  had  to  direct  and  immediate  representation,  the  mark 
would  probably  be  nothing  more  than  a  picture,  moie  or 
less  perfect,  of  the  object  to  be  denoted.  Alterations, 
however,  would  soon  arise ;  convenience  would  intro- 
duce abbreviations  even  in  picture  marks  exhibiting  ob- 
jects capable    of   direct   delineation;    and    experience 
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CHARACTER. 


■vvould  as  quickly  indicate  an  immense  multitude  of  ob- 
jects necessary  to  be  denoted,  but  totally  unsusceptible 
of  immediate  ocular  delineation.  For  the  denoting  of 
these,  therefore,  arbitrary  or  conventional  marks  could 
only  be  employed  ;  these  marks  might  be  formed  at  first 
from  some  real  or  supposed  analogy  to  the  objects  of 
sight,  but  afterwards  might  gradually  assume  peculiar 
and  distinctive  forms,  suggesting  by  association  the  ob- 
iects  intended  to  be  pointed  out.*  In  this  manner,  it  is 
not  improbable,  most  of  those  marks  or  figures  origi- 
nated, which  are  properly  known  by  the  term  charac- 
ters, which  are,  in  fact,  conventional  signs,  more  or  less 
general  in  their  application,  invented  and  employed  for 
denoting  and  suggesting  such  objects  of  thought  as  it  is 
found  cither  impracticable  or  inconvenient  to  exhibit  by 
picture  or  immediate  delineation. 

In  every  branch  of  knowledge,  therefore,  characters 
may  be  introduced  and  employed.  To  multiply  them, 
however,  too  much,  would  impede  instead  of  facilitating 
the  means  of  mutual  communication  :  their  number  and 
varieties  will  be  determined  by  the  necessity  or  con- 
venience which  may  render  this  aid  to  oral  language 
desirable.  When  a  series  of  characters  have  been  in- 
vented and  brought  into  use,  susceptible  of  very  general 
application,  the  necessity  of  other  classes  of  more  limited 
use  is  in  a  great  measure  superseded.  When  charac- 
ters adapted  to  express  all  the  words  of  a  language  have 
been  formed,  it  will  not  often  be  necessary  to  devise  or 
retain  separate  sets  for  denoting  the  terms  of  each  par- 
ticular science.  Experience,  however,  has  shewn,  that 
even  where  general  characters  are  in  use,  there  are  par- 
ticular subjects,  in  which  vast  advantage  will  be  found 
from  employing  appropriate  and  distinctive  characters  ; 
convenience  or  habit  may  likewise,  in  certain  branches  of 
knowledge,  occasionally  bring  into,  or  keep  in  use,  pecu- 
liar symbols,  which,  though  not  absolutely  necessary, 
may  be  useful,  as  furnishing  means  of  easy  and  ex- 
peditious expression.  Different  species  of  characters 
will  thus  arise,  none  of  them  without  their  appropriate 
use.  It  is,  however,  always  to  be  wished,  that,  in  eveiy 
case,  the  characters  employed  be  distinct  and  clear  in 
their  form,  easily  recognised  and  understood,  and  never 
so  extended  or  multiplied  as  to  fatigue  and  encumber, 
instead  of  aidhig  the  memory  and  understanding. 

It  would  be  an  almost  endless  tusk  to  go  through  all 
the  various  kinds  and  classes  of  characters,  invented  and 
employed  for  denoting  the  objects  of  thought ;  it  will  be 
sufhcicnt  to  take  notice  of  such  as,  from  their  intrinsic 
importance  and  general  use,  particularly  merit  attention. 

The  species  of  characters  most  commonly  in  use, 
may  be  arranged  under  the  heads  of  Literal  Cha- 
racters, Numeral  Characters,  and  Symbolical 
Characters. 

1.  Literal  Characters,  including  all  such  as  are 
used  for  denoting  language  in  general. 

These  may  be  distinguished  into  aljihabetic  charac- 
ters, used  for  denoting  the  elemental  sounds  of  lan- 
guage, and,  by  combination,  expressing  all  the  varieties 
of  words  ;  and  real  characters',  employed  or  intended  as 
the  signs  of  things  or  ideas  independent  of  sounds.    For 


a  full  account  of  both,  in  regard  to  their  nature,  origin^ 
and  use,  see  Alphabet.  Of  these  two  kinds  of  charac- 
ter, alphabetic  characters  are  by  far  most  generally  in 
use.  The  adoption  of  the  real  or  ideal  characters  ap- 
pears to  be  confined  to  the  Chinese,  or  the  nations  im- 
mediately connected  with  China.  Judging  no  less  fron> 
reason  than  experience,  we  are  fully  warranted  in  assert 
ing  the  immense  superiority  of  alphabetic  writing. 

The  form  of  alphabetic  characters  diflersmuch  amone; 
different  people.  The  Hebrew,  or  some  of  its  kindred 
dialects,  may  probably  claim  the  highest  antiquity  ;  from 
its  cognate  the  Phoenician,  arose  llie  old  Pelasgic  and 
Grecian  alphabets  ;  from  these  was  formed  the  Latin 
character,  in  common  use  through  the  greater  part  of 
Europe  to  the  present  day.  The  Syriac,  Chaldee,  and 
Arabic  character,  were  evidently  formed  from  the  ancient 
Hebrew,  which  was  in  use  before  the  Babylonish  cap- 
tivity, and  is  still  found  on  some  medals,  commonly 
termed  Samaritan.  The  square  Hebrew  at  present  in 
use,  was  only  introduced  among  the  Jews  subsequent  tr 
the  captivity.  The  Greek  character,  in  more  ancient 
times,  consisted  entirely  of  majuscule  letters,  or  capi- 
tals ;  and  it  is  this  mode  of  writing  alone  which  is  found 
in  all  the  ancient  inscriptions  and  medals,  as  well  as  in 
those  manuscripts  that  are  not  of  modern  date.  The 
smaller  Greek  character  is  comparatively  a  recent  inven- 
tion. Medalists  observe,  that  the  Greek  character  pre- 
served its  uniformity  down  to  the  time  of  Gallienus, 
after  which  it  appears  weaker  and  rounder.  From  the 
time  of  Constantine  to  Michael,  the  Latin  character 
chiefly  prevails ;  the  Greek  characters  then  recom- 
mence, though  altered,  in  some  respects  like  the  lan- 
guage, by  the  mixture  of  Latin.  The  I^atin  medals 
preserved  their  character,  as  well  as  language,  till  the 
translation  of  the  empire  to  Constantinople.  Before  the 
time  of  Decius,  the  Latin  character  began  to  lose  its 
roundness  and  beauty ;  and  after  the  time  of  Justin 
gradually  degenerated  into  the  Gothic.  The  modern 
European  character,  formed  from  the  Latin,  is  too  well 
known  to  require  any  particular  notice.  It  is  used  in 
most  parts  of  Europe.  The  Germans,  however,  have  a 
peculiar  character,  compounded  of  the  Gothic  and  Latin ; 
but  of  late,  even  among  them,  the  Roman  character  used 
in  the  other  European  countries  has  been  gaining  ground, 
and  may  probably  in  time  supersede  the  other.  The 
modern  Greeks  still  adhere  to  the  proper  Greek  charac- 
ter i  and  the  Russians  make  use  of  a  character  of  their 
own,  formed  in  part  from  the  Greek  capitals,  though  in 
several  of  the  letters  considerably  altered. t     The  Orien- 


t  The  Russian  alphabet  is  principally,  and  with  little 
variation,  taken  from  the  Slavonic  ;  but  several  of  the 
characters  of  both  alphabets  are  similar  to  the  Greek 
and  Latin.  The  composition  of  the  Russian  alphabet  is 
as  follows:  Of  the  vowels,  five  arc  formed  like  or  nearly 
like  Greek  or  Roman  characters,  they  arc  A,  E,  O,  I,  and 
T,  pronounced  oo.  They  have  also  the  Greek  H,  some- 
what varied  in  its  form  by  a  diagonal  instead  of  a  horizon- 
tal line.  The  remainder  arc  purely  Slavonic.  Among  the 


•  Tlie  fDUowing  well  known  story  aflbrds  a  good  example  of  the  nalur.il  rise  and  progress  of  sucli  character  marks.  A  tavern- 
keeper  in  Ilnngiiry  unable  to  write,  kept  account  of  the  sums  due  to  liini  by  strokes  chalkrd  on  liis  door  ;  to  c-irli  sciics  of  strokes 
was  annexed  a  fitjure  to  denote  the  ciistomep  to  whom  they  applied.  The  soldier  was  represented  by  Uie  figure  of  a  musket,  llie  car- 
penter by  a  saw,  the  smiili  by  a  hammer.  In  a  short  time  for  convnicnee,  the  musket  was  reduced  to  a  straiplit  line,  Ibe  s.iw  to  a 
zig-zag  ime,  the  hammer  lo  a  cross  ;  and  tlms  began  to  be  formed  a  sel  of  characters  gradually  receding  from  the  original  figure. 
The  resemblance  at  List  niiglit  be  entirely  lost  sight  of,  and  the  figures  become  mere  arbitrary  marks.  .Such  probably  was  the  rise 
of  a  great  part  of  the  Chinese  characters. 
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tal  alphabets  arc  numerous,  and  their  characters  cx- 
licmcly  (livcrsiluil.  The  fiijurcs  ol'  llic  lellci's  are  frc- 
Huciitly  complicalcil  and  inele^;alll,  and  may,  in  general, 
be  pronounced  inferior,  both  for  l)eauly  and  conveniente, 
to  the  ancient  Greek  or  the  nio<lcni  European  charac- 
ter. Specimens  of  difl'erent  kinds  of  character,  as  well 
ancient  as  modern,  are  given  under  llie  article  ahtudy 
referred  to. 

The  KEAi.  cnAUAnTEii  is  constructed  on  diirerenl 
principles  from  the  alphabetic.  The  object  of  the  latter 
is  to  express,  by  figures,  the  fundamental  sounila  of 
speech,  separately,  or  in  their  vario\is  combinations. 
The  object  of  the  former,  or  real  character,  is  to  express 
only  thingH  or  ideas,  without  regard  to  the  particular 
sounds  by  which  these  arc  communicated  in  speech,  so 
that  persons,  whose  oral  language  is  totally  dissimilar, 
jnay,  by  the  use  of  tliis  species  of  character,  at  once 
understand  and  communicate  with  each  other,  ihoiigh 
their  n/iecch  may  be  mutually  unintelligible.  S\ich  is 
actually  the  case  with  the  written  characters  of  the 
Chinese  and  Japanese  ;  and  such,  though  in  a  more 
limited  degree,  is  the  case  in  regard  to  the  numeral 
characters  of  the  inhabitants  of  modern  Europe.  For  an 
account  of  the  kkal  chahaoter,  sec  the  above  men- 
tioned article  Al.lMlABKT. 

The  only  people  among  whom  the  real  character  ap- 
pears to  have  come  into  actual  use,  are  the  Chinese,  and 
those  immediately  connected  with  them  ;  for  the  Egyp- 
tian hieroglyphics  cannot  be  said  to  belong  to  this  class. 
Judging  iVom  the  progress  of  knowledge  and  state  of 
society  among  these  nations  where  the  real  character 
prevails,  we  should  not  be  inclined  to  estimate  very 
highly  the  benefits  of  this  mode  of  communication.  Yet 
some  ingenious  philosophers  have  attempted  to  devise, 
and  bring  into  use,  such  a  mode  of  writing.  One  of  the 
most  celebrated  of  these  attempts  is  that  of  Bishop 
Wilkins,  in  his  Essay  toiuatds  the  formation  of  a  real 
Character  and  Philosofihical  Language.  M.  Leibnitz 
projected  something  of  a  similar  nature,  under  the  title 
of  what  he  termed  an  Allihabet  of  Human  Thoughts,  but 
he  never  completed  his  scheme.  M.  Lodovic,  in  the 
Fhilosofihical  Transactions,  proposed  a  plan  of  an  univer- 
sal al/thabet  or  character  ;  and  in  the  Journal  Literaire 


consonants,  they  have  B  (pronounced  V)  F,  K,  M,  n,  C, 
T,  *,  and  X,  sounded  guttural.  They  have  also  the  Greek 
A,  A  and  P,  but  a  little  varied  in  form.  They  have  H,  which 
stands  for  N.  In  their  prayer  books,  they  frequently 
make  use  of  the  Greek  ©,  which  they  call  /iheeta,  and 
pronounce  like  the  *,  and  sometimes  of  H,  which  is 
sounded  as  in  the  Greek.  The  form  of  these  two  last 
letters  is  also  somewhat  varied  :  the  remainder  of  their 
alphabet  is  wholly  Slavonic.  They  have  no  aspirate,  and 
■when  the  letter  H  occurs  in  foreign  names  of  men  or 
places,  they  express  it  by  r,  durum. 

The  Poles,  whose  language  is  derived  from  the  same 
source  with  the  Russian,  and  is,  like  it,  a  dialect  of  the 
Slavonic  mother-tongue,  make  use  altogether  of  the 
Roman  alphabet;  but  as  the  Slavonic  languages  have 
several  sounds  which  do  not  exist  in  those  of  Teutonic 
and  Latin  derivation,  they  have  recourse  to  accents  and 
commas,  placed  sometimes  above,  sometimes  below  their 
letters,  and  to  little  bars  across  some  of  them,  by  means 
of  which,  they  are  able  to  express  in  Roman  characters, 
all  the  sounds  of  the  Slavonic  idioms,  which  they  could 
not  otlierwise  do.  Duponceau. 
Vol.  V.    Part  IL 


for  the  year  1720,  the  formation  of  an  universal  character 
is  suggested,  by  the  application  of  the  Arabic  nunierdU 
in  various  combinations.  None  ol  these  scheincn,  how- 
ever ingenious  in  structure,  have  been  lound  applicable 
to  purjjoses  of  practical  utility.  It  is  not  dillicult  to 
devise  a  new  character,  but  to  bring  it  into  use  will 
probably  always  be  found  impracticable  ;  and  even  if  ii 
were  practicable,  the  advantage  of  it  is  extremely  qucs> 
tionable. 

2.  NuMF.RAi.  CiiAiiACTERS,  or  marks  used  for  nol:i- 
tion  of  numbers. 

Next  in  use  and  importance  to  alphabetic  characters, 
is  that  class  of  characters  known  by  the  name  of  numeralt. 
These  are  unf[uestionably  one  species  of  real  character, 
and  probably  the  only  one  that  could  with  advantage  be 
adopted  into  general  use.  Eor  an  account  of  the  origin 
and  ])rogress  of  numeral  notation,  see  Akitiimetic. 

Tlie  idea  of  number  suggests  itself,  by  abstracting 
from  objects  every  circumstance  except  their  indivi- 
duality. It  is  probable,  that,  when  men  first  began  the 
practice  of  numeration,  they  would  proceed  by  taking 
some  of  the  objects  immediately  before  their  eyes,  and 
intimating,  that  those  of  which  they  were  speaking  were 
equal  to  them  in  number.  As  the  objects  most  univer- 
sally present  to  all  men  are  the  fingers,  these  would  of 
course  be  the  earliest  measure  of  niimbers  ;  and  numera- 
tion would  thus  be  formed  into  a  scale  either  of  fives  or 
tens.  The  former  have  sometimes  been  found,  hut  the 
latter,  or  the  decuple  progression,  is  nearly  universal. 
The  process  of  numeration  being  commenced,  it  would 
be  necessary,  in  order  to  carry  it  on,  that  some  marks 
should  be  found  to  denote  the  numbers  in  their  progress. 
It  is  probable  that  the  earliest,  as  it  was  the  simplest 
species  of  mark,  would  be  a  mere  notch  upon  a  board, 
the  repetition  of  which  would  designate  the  number  of 
objects  to  be  counted.  It  is  evident,  that,  in  this  mode 
of  notation,  the  eye  can  easily  and  readily  recognise  the 
different  numbers  only  a  vciy  little  way.  One,  two, 
three,  and  even  four,  can  be  easily  distinguished,  as  we 
find  in  the  dials  of  church  clocks,  but  farther  than  this 
the  power  of  distinction  becomes  difficult,  and  is  at  last 
entirely  lost.  After  four  strokes  arc  ])Ut  down,  there- 
fore, it  is  necessary  to  make  some  alteration  in  tnc  mark, 
to  shew  where '  a  new  series  is  to  commence.  This 
could  most  easily  be  done,  by  making  a  diagonal  stroke 
through  the  four  preceding.  A  progression  would  then 
take  place  by  a  new  series  of  strokes,  and,  at  the  end  of 
the  second  five,  a  diagonal  in  the  opposite  direction  would 
point  out  the  second  termination.  Here  we  have  the 
evident  origin  of  the  Roman  mode  of  notation.  The 
first  diagonal  produced  the  V,  the  aiark  oi  five,  the 
second  the  X,  the  mark  of  ten.  After  ten  the  same 
notation  would  go  on  to  a  second  ten,  which  would  be 
denoted  by  a  double  X,  a  third  by  a  triple,  and  a  fourth 
by  a  quadruple  X.  The  same  difHculty  of  distinguish- 
ing by  the  eye  beyond  four  similar  figures,  would  make 
it  necessary,  at  \l\cffth  ten,  to  introduce  another  change. 
This  was  done  by  a  horizontal  line  at  the  bottom,  making 
a  figure  similar  to  L.  At  the  tenth  ten  another  addition 
became  necessary,  which  produced  the  figure  C,  after- 
wards modified  into  a  C  for  one  hundred.  By  a  similar 
process,  the  fifth  hundred  was  mai-ked  by  a  new  line  a, 
which  soon  passed  into  a  D,  the  mark  for  500.  The 
tenth  hundred  became  double  CD,  easily  changing  into 
an  M  for  1000.  This  mode  of  notation  of  numbers, 
which  is  the  rudest  and  most  simple,  was  retained  to 
the  last  among  tlic  Romans,  improved  in  a  small  degree 
4K 
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by  certain  abbreviations ;  and  it  is  radically  the  same  as 
at  tliis  day  is  used  by  the  Chinese  ;  only  as  the  Chinese 
mode  of  writing  is  in  perpendicular,  not  horizontal,  lines, 
the  position  of  their  numeral  marks  corresponds  to  that 
peculiarity  in  their  mode  of  writing. 

The  inconvenience  of  this  mode  of  notation,  where  the 
objects  of  numeration  were  much  extended,  would  soon 
be  felt,  and  some  more  convenient  way  of  reckoning 
would  be  sought.  Among  those  people  where  the  use 
of  letters  had" been  introduced,  a  ready  substitute  was 
found  in  the  alphabetic  characters  ;  and  these  we  find 
actually  so  employed  at  a  very  early  period  among  the 
Hebrews,  and  their  immediate  neighbours,  from  whom 
the  invention  passed  to  the  Greeks.  The  Hebrew  alpha- 
bet had  only  '22  letters,  but  several  of  these  having  two 
forms,  it  became  easy  to  construct  three  series  of  numeral 
marks,  nine  in  each,  and,  by  using  these  according  to  the 
decuple  progression,  to  denote  units,  tens,  and  hundreds, 
numeral  notation  as  far  as  a  thousand  was  made  easy. 
Thousands  were  expressed,  by  using  the  same  marks 
with  an  accent  annexed.  This  mode  of  numeral  nota- 
tion was  exactly  copied  by  the  Greeks,  who,  to  complete 
their  three  series  of  nines,  inserted  three  additional  marks, 
called  the  e/iisemon,  tiie  kofifia,  and  the  satilii.  Thousands 
they  expressed  also  by  the  same  characters,  with  an 
accent  below.* 

In  this  manner  an  extensive  numeral  notation  was 
obtained  ;  but  it  had  the  great  inconvenience,  that  the 
large  numbers,  being  expressed  by  one  entire  mark, 
could  not  readily,  in  performing  arithmetical  operations, 
be  broken  into  smaller  constituent  parts.  These  opera- 
tions, therefore,  became  cumbersome  and  difficult  in  a 
high  degree.  Tne  complete  remedy  for  this  incon- 
venience was  found,  by  that  immense  improvement  in 
the  mode  of  numeral  notation,  of  confining  the  whole 
numeral  characters  to  one  series  only,  and  giving  this 
series  successively  the  power  of  the  second,  the  third, 
or  any  higher  series,  by  means  of  position  alone  ;  the 
same  characters  in  the  first  row  denoting  units,  in  the 
second  tens,  in  the  third  hundreds,  and  so  forward  as  far 
as  numeral  expression  is  required. 

This  may  justly  be  set  down  as  the  perfection  of  nu- 
meral notation,  and  gives  modern  arithmetic  the  most 
decided  superiority  over  the  ancient.  It  is  commonly 
supposed  to  have  been  derived  to  us  from  the  Arabs, 
who  are  thought  to  have  learned  it  from  the  Indians. 
Some  doubts,  however,  have  been  lately  started  upon 
this  point ;  and  Ance  de  Villoison,  in  the  2d  volume  of 
his  Anccdota  Greca,  quotes  an  Italian  author,  who  main- 
tains, that  our  modern  numeral  characters  were  derived 
from  the  Grceksfhaving  been  used  by  them  in  the  times 
of  tlic  emperors  for  expressing  weights  and  measures, 
and  afterwards  extended  to  express  any  kind  of  number. 
It  is  not  perhaps  easy  to  determine  the  point,  nor  is  it  of 
much  importance ;  but  it  is  curious  to  observe,  that 
something  of  this  mode  of  notation  appears  in  the  He- 
brew numerals ;  for  though  witli  them  three  series  of 
characters  were  used  for  units,  tens  and  hundreds,  and 
thousands  were  denoted  by  applying  to  these  respective- 
ly an  accentual  mark,  yet  frequently,  too,  when  both 
thousands  and  hundreds  were  to  be  put  down  together, 


the  thousands  were  signified,  by  tnerely  placing  the  pro- 
per numeral  without  an  accent,  before  the  mark  for  the 
hundreds, — an  approach  undoubtedly  to  the  modern 
mode  of  notation,  though  it  does  not  appear  to  have  ever 
led  to  farther  improvements. 

As  the  best  illustration  of  this  subject,  specimens  of 
different  kinds  of  numeral  characters  are  given  in  Plate 
XL.     See  also  Number  and  Numeral  Notation. 

3.  SyiMbolical  Characters,  or  characters  intended 
to  express  a  particular  object  or  idea  by  means  of  a 
mark  bearing  some  supposed  or  imaginary  analogy  to 
the  thing  represented. 

Symbolical  characters  differ  from  the  two  former 
classes  of  characters  in  this,  that  in  the  former,  the  sig- 
nification of  the  mark  is  purely  arbitrary  ;  in  the  symbo- 
lical, it  is  connected  with  the  object  by  some  real  or 
supposed  resemblance,  sometimes  in  appearance,  but 
more  commonly  in  properties,  operations,  or  effects. 
Symbolical  characters  probably  had  their  rise  from  pic- 
ture writing,  and  were  at  first  mere  abbreviations,  but  af- 
terwards became  specific  marks,  formed  by  peculiar 
though  arbitrary  rules.  Of  this  class  of  characters  there 
are  numerous  kinds,  sucli  as  hieroglyphics,  symbols,  ar- 
morial-bearings, and  otiier  heraldric  signs ;  to  which 
may  be  added,  musical  notes,  scientific  abbn^viations, 
&tc.  For  the  account  of  each,  see  under  the  proper 
heads.  Hieroglyphics,  Symbols,  Heraldry,  Music, 
Algebra,  kc. 

H.  T.ie  peculiar  and  distinguishing  properties  belong- 
ing to  an  individual.  This  applicaUon  of  the  term  arises 
from  these  peculiar  propertiLS  being  regarded  as  tne 
marks  by  wnich  difi'erent  individuals  of  the  same  spe- 
cies were  distinguished  and  recognised.  It  is  Si;idom,  if 
ever,  applied  to  bodily  powers  ;  and  even  in  mental  qua- 
lities, refers  generally,  though  not  universally,  rather  to 
moral  than  intellectual  endowments.  See  Moral  Phi- 
losophy. 

III.  The  persons  or  agents  exhibited  in  poetical  or 
narrative  composition.  The  distinctive  properties  of  in- 
dividuals, when  in  any  way  remarkable,  forming,  as  it 
were,  the  marks  by  which  they  are  recognized,  these  are 
frequently  regarded  as  constituting  the  individual  him- 
self, especially  when,  by  the  influence  or  operation  of 
such  peculiar  qualities,  important  events  are  produced 
upon  the  situation  and  conduct  of  other  men.  From  this 
species  of  personification,  the  denomination  of  characters 
has  been  introduced,  as  denoting  the  individuals  by  whom 
the  actions  or  events,  which  form  the  subject  of  compo- 
sition, either  poetical  or  narrative,  are  carried  on.  In  re- 
gard to  what  belongs  to  such  characters,  and  in  what 
manner  their  introduction, developement,  and  operations, 
are  to  be  regulated,  see  under  the  heads  of  Erie  Poe- 
try, Tragedy,  Comedy,  Novel  Writing,  History, 
Biography,  &c. 

Besides  the  foregoing  different  applications  of  the 
form  character,  there  are  other  subordinate  ones;  but  as 
they  all  relate  immediately,  or  remotely,  to  those  alrea- 
dy considered,  they  require  no  particular  notice,     (i") 

CHARACTER  of  Keys,  in  Music.  Most  of  those 
writers  who  have  brougiit  forward  irregular  systems  of 
temperament,  or  such  wneiein  an  invariable  law  is  not 


•  The  Greeks  had  two  otlicr  modes  of  numeral  notation  ;  one  bv  iisin(r  the  letters  for  numeral  marks  just  according  to  their  place 
in  tlie  alph.ilxt  ;  the  other  by  ihe  adoption  of  the  followiiifj  marks  •  1  to  ilenole  one,  |— j  Jive,  ^  ten,  II  one  liumlred,  X  a  thousand,  M  ten 
thousand.  It  is  commonly  supposed  that  these  marks  came  to  he  so  used,  as  being  the  inillal  letters  of  the  words  denoting  the  re- 
spertive  numbers  jMay  they  not  rather  have  been  the  remains  of  a  mode  of  notation  similar-  to  the  Itonian,  in  wliicli  they  originally 
served  as  the  dislinguisliiiig  marks  of  the  respective  series,  and,  for  coiiveaieiice,  were  retained,  after  a  belter  notation  was  intro- 
duced ? 
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obsen'cd  (as  far  as  the  scale  or  number  of  notes  in  the 

octave  will  admit)  in  llic  tcmpcrami-rit  of  tlic  difTcronl 
concords,  as  in  regular  douztavea  foi'  instance,  in  tlic  case 
where  eleven  of  the  tilths  are  tuned  (.(nial,  have  insisted 
much  on  the  advantages  of  what  they  cull  the  |)eculiar 
character  of  certain  keys,  arisinj^  from  their  varied  and 
often  very  considerable  dej^rees  of  imperfection,  in  the 
principal  concords  of  such  keys.  liarl  Stanhope  was  one 
of  those  who  insisted  on  the  advantage  of  the  jjrcat  co:i- 
trast  of  the  harmony  in  some  of  the  keys  in  his  temper- 
ament, when  compared  with  others.  This  fjave  rise  to 
a  controversy  on  the  siil)ject  in  the  Afonthly  Magazinr, 
vol.  22  and  2J,  in  which  the  very  able  and  much  to  be 
lamented  Ur  Callcott  took  a  part.  From  all,  however, 
that  we  have  read  or  heard,  we  arc  disposed  entirely  to 
disrei^ard  the  characters  of  keys  derived  from  their  im- 
perfections;  and  to  contejid,  tliat  notliin^  seems  wantini^ 
to  heighten  the  pleasure  (jf  hearint?  modulation  skilfully 
conducted,  on  rejjularly  tempered  scales,  and  where  the 
difl'erent  keys  are  ixactlti  alike  tcmfured,  as  on  D. 
Loeschman's  patent  instruments  with  24  strings  or  pipes 
in  each  octave,  or  by  al)lc  singers  or  violin  players,  who 
use  no  temfiircd  harmoniin  whatever;  and  the  same  has 
lately  been  more  liiliy  coiifirmcd,  by  often  hearing  the 
Rev.  Henry  Lision's  puent  organ,  where  every  harmony 
is  given  absobucly  perfect^  and  yet  nothing  seemed  want- 
ing in  tlie  efl'ects  ol  its  modulations,  or  of  the  pieces  per- 
formed upon  it  in  diffi-rent  ktys.     (f) 

CHARACTERISTIC  Notes,  in  music,  are  the  lead- 
ing note,  and  the  subdominant.  Their  uses  in  pointing 
out  the  k'lj  of  a  piece  of  music,  where  the  proper  num- 
ber of  sharps  or  flats  happens  not  to  have  been  affixed  to 
the  beginning  of  the  piece,  or  su|)plied  afterwards  at  the 
begini\ing  of  staves  where  modulation  has  taken  place, 
are  fully  treated  of  by  Dr  Callcott,  in  his  Musical  Oram- 
/nar,  ait.  278,  &c.     (f) 

CHARCAS.     See  Buenos  Ayres. 

CHARCOAL.  This  is  a  well  known  black  substance, 
which  possesses  many  singular  chemical  properties,  the 
details  of  which  will  be  given  under  the  article  Che.mis- 
TRY.  In  the  present  article  we  shall  confine  ours-  Ives 
to  the  modes  of  preparation  emjiloyed  in  Britain  and  in 
France,  and  to  its  economical  uses. 

Charcoal  wMcli  is  employed  as  fuel,  is  obtained  gene- 
rally from  wood  of  i!iffercnt  kinds  ;  the  most  dense  and 
hard  being  preferici!.  The  white  and  resinous  woods 
are  commonly  rej.  ct  d.  Large  timber  is  seldoin  em- 
ployed for  this  purpose,  both  because  it  is  too  expensive, 
and  because  it  doi  s  not  yield  charcoal  equal  in  quality 
to  that  procured  from  coppice  wood.  Pieces  of  three 
or  four  inches  tnick  must  be  cloven  into  four  pieces. 

It  is  an  object  of  some  moment  to  ascertain  the  most 
productive  wood  in  tlie  preparation  of  charco.d  ;  and  al- 
thougu  accurate  results  are  not  to  be  expected  on  the 
great  scale,  yet  expeiimcnts  mad(  by  Mr  Mushet  afford 
very  good  general  proportions,  which  mav  be  the  rule 
by  which  tiie  products  may  be  estimated. 

The  following  Table  cxhiiiits  very  satisfactorily  the 
resui's  of  these  experiments. 

^„.  .     .  Colour. 

100  parts  of  Lignum  Vitjc  afforded  26  8  charcoal,  greyish. 

iMaliopany     .     .     .     .     2'>.i  brown. 

L.ijiinium,   ....     24.5     velvet  black 

Che.>riit 2.3  2  glossy  black. 

0.»k 9^  f,    bl:.ck 

AmtTiciii  Black  Beech  21  4  fine  bl;ick. 

Holly 19.9  dull  black. 


Colour 
—'  Sycamore  .  19.7  fine  black. 

Walnut  .  2I).C'  dull  black 

Beech 19  9  chill  black 

American  Maple    .     .  19.9  dull  black. 

Norway  Pine,     .     .     .  19  2  uliining  black 

Elm 19 S  fine  black. 

Sallow       18.4  velvet  black. 

Ash 17.9  tliining  black 

Birch 17.4  velvet  black. 

Scottish  Pine      .     .     .  16.4  brownish. 

In  .Scotland  very  large  quantities  of  charcoal  are  pre- 
pared for  the  iron  works,  in  the  following  way  : — A  plat- 
form, having  a  diameter  of  from  twenty  to  thirty  feet,  is 
formed  on  the  ground,  by  laying  strata  of  earth  upon  it, 
and  giving  it  a  slightly  convex  surface.  On  the  centre 
of  this  circular  area,  a  circle  of  sticks  are  so  placed  as 
to  cross  each  other  a  little  below  the  top,  and  thus  to 
form  a  cavity  resembling  an  inverte<l  cone,  around  which 
successive  concentric  layers  of  truncheons,  having  a  dia- 
meter of  from  one  to  ten  inches,  are  placed;  caie  being 
taken,  that  the  truncheons  in  the  same  circle  are  of  the 
same  size,  and  as  few  interstices  as  possible  left.  The 
exterior  circle  is  composed  entirely  of  brushwood. 
When  the  platform  is  nearly  covered,  a  coating  of  turf  i."* 
laid  on  the  pile,  the  grassy  side  being  next  to  the  wood  ; 
dry  earth  is  then  heaped  up  around  the  lower  part,  and 
well  rammed  down,  so  as  to  exclude  all  air.  The  pile 
is  then  lighted,  by  placing  a  few  inflamed  chips  of  wood 
in  the  interior  cavity ;  and  when  these  are  consumed, 
others  are  added  during  the  first  three  or  four  days. 
When  the  upper  part  of  the  pile  is  completely  inflamed, 
a  row  of  holes,  each  of  which  has  a  diameter  of  tw« 
inches,  is  made  around  it  at  a  few  inches  below  the  top, 
and  the  opening  at  that  part  is  closed  up.  The  flamo 
then  gradually  descends  to  the  circle  of  holes,  and  its 
arrival  there  is  announced  by  a  very  perceptible  diminu- 
tion of  smoke  and  vapour.  Another  row  of  air  holes  is 
then  made  at  a  distance  of  six  or  eight  inches  below  the 
first  row,  which  are  closed  up,  and  the  same  operation  is 
repeated  until  the  flame  has  been  conducted  to  tJie  low- 
est part  of  the  pile,  which  generally  happens  in  about  a 
fortnight ;  when  the  whole  is  carefully  covered  until  the 
fire  is  extinguished.  Such  pieces  as  are  not  completely 
charred,  are  separated,  and  reserved  as  fuel  for  the  next 
pile. 

The  charcoal  produced  from  the  truncheons  is  laid 
aside  for  particular  uses ;  and  that  obtained  from  the 
bi-ushwood  is  sold,  under  the  name  of  small  coal,  as 
fuel. 

In  France  there  is  some  difference  in  the  mode  of 
preparing  the  charcoal :  it  therefore  is  worth  while  t<» 
give  an  outline  of  the  various  pi-ocesses  there  adopted. 

The  wood  is  cut  down  in  large  faggots,  and  after  hav- 
ing been  well  dried  for  some  months,  it  is  divided  int* 
brushwood,  small  and  large  fag,^ots.  The  last  are  cut 
into  truncheons  of  three  or  four  feet  in  length.  The  turf 
is  then  taken  off"  a  square  or  circular  space,  having  a  dia- 
meter of  about  fifteen  feet,  and  the  earth  beaten  until 
the  surftice  becomes  dry  and  solid.  A  stake  is  next  fixed 
in  the  middle  of  th.e  area,  and  some  brushwood  laid  on 
the  surf  ice  as  a  foundation  for  tlie  remainder.  A  stra- 
tum of  truncheons  is  then  laid  on  the  brushwood,  and 
the  same  alternatives  arc  repeated,  until  the  pile  is  com- 
pleted to  ti:e  'leight  of  about  six  feet,  in  the  form  of  a 
iruiicated  cone  ■>!  pyramid.  As  soon  as  this  is  done,  the 
whole  surface  of  the  pile  is  covered  to  the  thickness  of 
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about  two  inches  with  dry  earth,  over  which  sods  are  ve- 
ry compactly  laid,  except  at  the  base,  where  considera- 
ble spaces  are  left  between  them.  The  central  stake  is 
now  withdrawn,  and  the  cavity  is  filled  with  chips,  which 
are  lighted  at  the  top  ;  the  whole  of  the  chips  become 
inflamed,  and  after  a  considerable  quantity  of  smoke  has 
been  poured  out,  a  light  flame  rushes  from  the  chimney 
in  the  centre  of  the  pile  ;  the  aperture  of  which  is  im- 
mediately closed  by  laying,  a  piece  of  turf  over  it. 

During  the  next  ten  or  twelve  hours,  considerable  at- 
tention is  necessary  to  prevent  any  miscliief  resulting 
from  the  sudden  disengagement,  and  consequent  com- 
bustion of  carburetted  hydrogen,  which  take  place  dur- 
ing that  period  of  the  manufacture.  The  explosion  is 
announced  by  a  rumbling  noise,  and  seldom  does  any 
other  injury  than  that  of  throwing  off  some  portion  of 
the  covering,  and  through  the  opening  thus  formed  flame 
and  smoke  issue.  It  is  necessary  to  close  up  all  such 
openings  with  a  few  spadefuls  of  dry  earth.  When  the 
smoke  decreases,  and  the  explosions  have  entirely  ceas- 
ed, the  interstices  between  the  sods  at  the  lower  part  of 
the  pile  must  be  closed.  At  this  stage  little  attention  is 
required,  the  combustion  gradually  extends  to  tlie  sur- 
face, and  in  about  thirty  or  thirty-four  hours  after  the 
process  commenced  the  whole  pile  becomes  a  glowing 
mass.  The  wood  is  thoroughly  charred,  the  whole  is 
covered  with  dry  earth,  and  in  four  or  five  days  it  may 
be  taken  down.  The  particular  stage  at  which  it  is  pro- 
per to  do  so,  is  determined  by  making  a  small  opening 
into  the  pile  :  if  no  flame  appears,  it  is  fit  to  bo  taken 
down ;  if  it  bursts  forth,  the  aperture  must  be  again 
closed,  and  allowed  to  remain  so  for  another  day. 

Great  nicety  is  requisite  in  the  preparation  of  char- 
coal for  the  manufacture  of  gunpowder  and  other  deli- 
cate chemical  processes.  And  the  manufacturers  se- 
lect the  stems  of  the  willow,  alder,  dogwood,  and  some 
others,  which  tliey  prepare  with  peculiar  care.  In  most 
of  the  large  manufactories,  the  charcoal  is  distilled  from 
iron  vessels;  by  which  means  it  is  obtained  in  a  state  of 
considerable  purity,  and  the  other  products  are  saved. 
As  all  charcoal  contains  minute  portions  of  earthy  and 
metallic  substances,  lamp  black  is  commonly  used  in 
nice  chemical  experiments.  Lamp  black  is  obtained  by 
the  turpentine  manufacturers,  from  the  combustion  of 
the  refuse  of  their  operations  in  furnaces  appropriated 
to  that  purpose.  The  smoke  deposits  itself  on  llic  sack- 
ing which  is  hung  up  ;  it  is  swept  off,  and  sold  for  com- 
mon use  without  further  preparation.  The  lamp  bhuk 
in  this  state  contains  some  oil,  which  is  separated  by 
being  heated  to  redness  in  a  close  vessel. 

The  chief  consumption  of  charcoal  is  as  fuel.  It  is 
also  employed  as  a  tooth  powder,  and  to  jnirify  tainted 
meat.  No  mode  of  preparation  for  the  first  of  these  ob- 
jects is  at  all  necessary,  and  for  the  two  last,  it  must 
merely  be  reduced  to  a  fine  powder. 

It  forms  a  part  of  all  reducing  fluxes.  It  is  an  indis- 
pcnsiblc  constituent  of  gunpowder.  (See  GuNi'owBEn.) 
It  is  the  basis  of  most  black  paints  and  varnishes.  It 
is  used  to  polish  brass  and  copper,  and  is  an  excellent 
clarifier. 

Powdered  charcoal  must  be  heated  to  redness  in  a 
covered  crucible,  with  an  opening  in  the  middle  of  the 
cover,  and  kept  in  that  state  till  no  flame  issues  out ; 
it  must  be  then  v/ithdrawn,  allowed  to  cool,  and  then  put 
into  close  vessels  and  kept  for  use.  Wlicnever  either 
wine,  vinegar,  or  any  other  fluid  is  to  be  clarified,  it  is 
simply  to  be  mixed  with  the  liquor;  a  froth  appears  at 


the  surface,  and  after  infihration,  it  is  pure  and  colour- 
less. See  Philosophkal  Magazine^  vol.  iii.  p.  1.  No.  17. 
&c. ;  Annulfs  de  Chimic,  vols.  xxxi.  xxxii.  xxxvi.  xlii.  ; 
Nicholson's  Journal,  4to.  vol.  iv.     (c.  m.) 

CHARENTE,  tne  name  of  one  of  the  departments  of 
France,  wliich  was  formed  out  of  Angoumois,  and  takes 
its  name  from  the  river  Charente  which  passes  through 
it.  It  is  bounded  on  the  north  by  the  departments  of 
the  two  Sevres  and  Vienna,  on  the  west  by  Lower  Cha- 
rente, on  the  south  by  Lower  Charente  and  Dordognc, 
and  on  the  east  by  Dordognc  and  Upper  Vienne.  It 
extends  about  56  miles  from  south-west  to  north-east, 
and  its  mean  breadth  is  about  30  miles.  It  contauis 
6310  square  kilometers,  or  about  1,153,684  square  acres. 
Tiie  principal  rivers  are  the  Charente,  the  \"ienne,  and 
the  Touvre.  The  Charente  is  navigable  from  Angou- 
lenie  to  the  sea,  and  is  of  great  service  in  transporting 
from  Limousin  to  tlie  port  of  Rochfort  the  wood  whicli 
is  required  for  ship-building.  The  source  of  the  Tou- 
vre is  a  noble  spring,  nearly  equal  to  that  of  Vaucluse, 
and  having  its  water  cold  in  summer  and  warm  in  win- 
ter. The  forests  of  this  department  occupy  about  24 
thousand  hectares,  the  half  of  which  belong  to  indivi- 
duals, and  the  other  half  to  the  nation.  The  contribu- 
tions in  1803  amounted  to  2,978,069  francs.  Popu- 
lation 332,000.  The  principal  towns  are  Angouleme, 
Cognac,  Ruffec,  Confolens,  and  Barbezieux.  See  An- 
goumois for  an  account  of  the  productions  of  this  de- 
partment.    (_/■) 

CHARENTE,  Lower,  a  maritime  department  of 
France,  formed  out  of  Aunis  and  part  of  Saintonge.  It 
is  situated  on  the  north  of  the  river  Gironde,  and  is 
bounded  on  the  north  by  the  departments  of  the  two  Se- 
vres and  La  Vendee,  on  the  west  by  the  sea,  on  the 
south  by  the  departments  of  the  Gironde  and  the  Dor- 
gogne,  and  on  the  east  by  the  department  of  Charente. 
It  is  about  80  miles  long,  and  is  10,  20,  and  in  some 
places  40  miles  broad.  It  contains  7200  square  kilome- 
ters, or  475  square  leagues  of  2000  toises.  The  princi- 
pal productions  of  the  department  are  corn  of  all  kinds, 
wines,  hemp,  flax,  brandy,  salt,  fish,  and  iron.  The  isle 
of  Oleron  is  very  fertile  ;  and  the  isle  of  Re,  which  also 
abounds  in  wines,  is  famous  for  the  liqueur  called  ani- 
sette. The  navigable  rivers  are  the  Gironde,  the  Cha- 
rente, the  Boutonne,  which  is  navigable  from  St  Jean 
D'Angeli  to  Charente,  the  Sevre  Niortaise,  and  the  Seu- 
dre,  which  is  navigable  from  Mornac  to  the  sea.  The 
forests  occupy  38,000  hectares,  belonging  almost  wholly 
to  individuals,  about  one  fifteenth  only  being  the  pro- 
perty of  the  communes  and  the  nation.  The  contribu- 
tions in  1803  were  4,105,914.  Population  402,000.  The 
principal  towns  are  Saintes,  Rocheibrt,  Rochelle,  St  Jean 
D'Angeli,  Marennes,  and  Jonsac.  See  Rochefort  and 
RocHELi.K.     (_;■) 

CHARIOT.  See  Carriage,  Circensian  Games, 
Coach,  Oi.vmpic  Games,  and  War-Chariot. 

CHARLEMAGNE.     See  France. 

CHARLES  I.  and  II.     See  Britain. 

CHARLES  V.     See  Germany  and  Spain. 

CHARLES  XII.     See  Sweden. 

CHARLESTON,  the  capital  city  of  South  Carolina, 
one  of  the  United  States  of  America,  is  situated  on  a 
tongue  of  land,  formed  by  the  confluence  of  the  rivers 
Ashley  and  Cooper.  These  two  streams,  short  in  their 
course,  but  wide  and  navigable,  unite  immediately  below 
the  city,  and  form  a  spacious  and  convenient  harbour, 
communicating  with  the  ocean  below  Sullivan's  island, 
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which  it  leaves  on  the  noiih,  seven  miles  southward  of 
C;harlcslon.  A  sand-bunk  at  the  mouth  of  tliis  hailiour, 
t  xlcndiiig  IVom  shore  to  shore,  is  very  danp;erous  to  ves- 
sels, particularly  when  the  wind  blows  stronjj  into  the 
harbour.  It  is  composed  of  haril  sand  ;  but  has  lour 
openuigs,  by  which  vessels  are  navigated  across  it.  The 
deepest  ol'  those  openings  has  fourteen  feet  of  water 
when  tlie  tide  Hows,  and  twelve  feet  when  it  has  ebbed; 
in  sprmg  tides  it  is  covered  to  the  depth  of  twenty  feel. 
Imuiedialely  belore  this  bank  there  is  excellent  ancho- 
rage ground,  of  which,  however,  ships  seldom  venture 
to  avail  themselves,  unless  the  wind  be  faint,  and  the 
billows  moderate,  l-'rom  the  sand-bank  uj)  to  Charles- 
ton, the  anchorage  is  good,  and  is  best  in  the  immediate 
vicunty  of  the  town. 

Cnarlcslon  was  founded  in  the  year  1680,  by  the  first 
groiipe  of  colonists  who  emigrated  from  England  to 
Souih  Carolina.  They  had  landed  about  the  year  16T0, 
near  I'orl-Koyal,  from  wnith  llu-y  removed  in  the  fol- 
lowing year  to  the  western  banks  of  Ashley  river.  There 
they  laid  the  foundation  of  a  town,  the  site  of  wliich  still 
retains  the  name  of  Old  Charleston;  but  finding  it  inac- 
cessible to  large  vessels,  they  renounced  it  for  Oyster 
Point,  where  they  founded  the  present  cily.  In  the  con- 
struction of  the  houses  of  Charleston,  the  first  object  of 
attention  is  to  moderate  the  excessive  heat.  For  this 
purpose,  the  windows  are  made  open;  the  doors  pass 
through  both  sides  of  the  houses;  the  upper  part  ot  the 
house  is  sheltered  by  large  galleries  from  the  rays  of  the 
sun,  and  only  the  cooling  north-east  wind  is  admitted  to 
blow  through  the  rooms.  In  the  formation  of  the  streets, 
less  attention  has  been  paid  to  the  peculiarities  of  cli- 
mate and  situation.  The  principal  streets  extend  in  a 
straight  line  from  river  to  river,  and  thus  open  agreeable 
prospects  to  tlie  east  and  west.  These  streets  are  inter- 
sected by  others  nearly  at  right  angles,  dividing  the 
town  into  a  number  of  squares,  which  have  dwelling- 
houses  in  front,  and  oHice-houses  and  small  gardens  be- 
hind. In  general,  however,  they  are  most  uncomfort- 
ably narrow  ;  and  the  pernicious  effects  resulting  from 
the  want  of  a  free  circulation  of  air  in  that  burning  cli- 
mate, arc  greatly  increased  by  the  slovenly  negligence 
of  the  inhabitants.  Cleanliness  is  not  much  attended  to 
cither  in  the  liouses  or  in  the  streets;  and  the  buiying- 
grounds  in  the  midst  of  the  town  frequently  present  the 
disgusting  spectacle  of  carcases  uninterred.  Fortu- 
nately the  deficiency  of  the  police  is  in  some  measure 
remedied  by  the  voracity  of  the  turkey  buzzard,  which 
devours  the  carcase  before  it  has  lime  to  putrify  ;  and 
the  inhabitants  regard  with  a  kind  of  veneration  the 
useful  bird,  which  thus  saves  them  the  trouble  of  being 
cleanly. 

Fire,  whose  ravages,  though  dreadful  at  the  time, 
often  contribute  essentially  to  the  improvement  of  ill- 
built  towns,  has  been  extremely  useful  in  this  respect 
to  Charleston.  At  various  times,  whole  streets  have 
been  burned  to  the  ground;  and  have  always  been  re- 
placed by  others  more  spacious  and  elegant.  Several  of 
the  modern  streets,  too,  are  as  wide  as  any  in  the  world  ; 
and  experience  will  certainly  teach  the  inhabitants  the 
necessity  of  greater  attention  to  their  own  comforts. 
The  houses,  though  mean  in  their  external  appearance, 
are  in  general  commodious  and  well  furnished.  Some 
of  those  rect\illy  built  can  even  boast  of  a  degree  of  ele- 
gance. The  most  remarkable  public  buildings  arc  an 
exchange,  a  state-house,  an  armoury,  a  poor-house,  and 
an  hospital  for  orphans. 


The  bite  of  Charleston,  though  originally  a  mere  quag- 
mire, is  now  drier  and  more  elevated  than  any  other 
part  of  the  low  country  of  South  Carolina.  This  sa- 
lutary change  has  been  effected,  partly  by  draining,  and 
partly  by  the  accunnilation  of  ofl'als  and  rubbish.  Creeks 
and  ponds  have  been  converted  into  solid  land,  and  af- 
ford now  firm  and  dry  foundations  for  extensive  streets. 

The  society  in  Charleston  is  extremely  agreeable. 
The  inhabitants  arc  distinguished  by  franknchs,  polite- 
ness, and  hospitality.  Its  supei  ior  sahd^rity  attracts  nuin- 
hers  of  planters  from  the  surrounding  country ;  and  its 
vicinity  lo  the  Leeward  Islandi,  makes  it  a  favourite  re- 
sort for  rich  West  Indians.  From  these  causes,  it  is 
tlie  gayest  town  in  the  United  States;  and  there  arc 
few  places  where  social  amusements,  and  refined  and 
elegant  pleasures,  can  be  enjoyed  in  greater  perfection. 
In  science  and  literature  the  inhabitants  of  Charleston 
are  as  far  advanced  as  any  of  the  Americans.  As  yet, 
indeed,  they  have  few  literary  institutions;  but  a  spirit 
of  improvement  has  lately  arisen  among  them,  which 
promises  the  most  beneficial  consequences.  A  medical 
society  was  instituted  in  Charleston  in  1789,  and  incor- 
porated in  1794.  It  meets  monthly,  when  a  conversation 
takes  place  on  the  prevailing  diseases  ;  the  meteorologi- 
cal observations  of  the  members  arc  examined  and  re- 
corded; and  a  medical  question  or  subject  is  discussed. 
Under  the  auspices  of  this  association,  a  botanical  socie- 
ty was  formed  and  incorporated  in  the  year  1805.  From 
the  medical  society  it  received  three  hundred  dollars, 
fifty  dollars  per  annum,  and  a  large  field  which  had  been 
presented  to  them  by  a  lady,  to  be  cultivated  as  a  bota- 
nic garden.  This  institution  has  flourished  beyond  the 
most  sanguine  expectation ;  and  the  garden  is  now  en- 
riched with  a  considerable  number  of  plants,  both  indi- 
genous &nd  exotic,  arranged  according  to  the  system  of 
Linnaeus. 

For  120  years  after  the  first  settlement  of  South  Ca- 
rolina, Charleston  continued  to  be  the  seat  of  govern- 
ment. The  great  increase  of  population  to  the  west- 
ward, however,  made  it  desirable  that  the  residence  of 
government  should  be  in  a  more  central  situation.  The 
beauty,  salubrity,  and  convenience  of  Columbia,  as  a 
point  of  general  communication,  rcconmiended  it  as  the 
most  proper  site  for  the  new  establishment.  A  city  was 
immediately  begun ;  and  the  legislature  convened  there 
for  the  first  time  in  1790. 

Charleston  was  incorporated  in  17S3,  and  divided  into 
three  wards,  which  choose  as  many  wardens,  from  among 
whom  the  inhabitants  elect  an  intendant  of  the  city.  The 
town-council  is  composed  of  the  intendant  and  wardens, 
who  have  power  to  make  and  enforce  bye-laws  for  the 
regulation  of  the  town.  The  value  of  exports  from  this 
city  amounted,  in  1794,  to  3,846,392  dollars.  Its  popu- 
lation was  computed,  in  1791,  to  be  16,359  iidtabitants, 
of  whom  7684  were  slaves.  Long.  80°  2'  West.  Lat. 
32°  50*  North.  See  Ramsay's  History  of  South  Caro- 
lina. Liancourt,  Duke  de  la  Rochcfoucault's  Travels 
in  A\rth  America.  Morse's  .^mcnVan  Geography.  Morse'i 
American  Gazetteer.     (X-) 

CH.\RTS.     See  GE0Gn.\rnv  and  Maps. 

CHARTRES,  a  city  of  France,  in  the  department  ot 
the  Eurc  and  Loire ;  is  situated  upon  the  river  Euro, 
over  which  is  a  bridge  built  by  the  celebrated  Vaubaii 
The  houses  have  a  very  singular  appearance,  from  the 
great  number  of  crosses.  The  princijjal  curiosity  of  thi; 
town  is  the  church  of  Notre  Dame,  with  its  two  spires, 
one  of  which  is  the  admiration  of  sti-aiigers,  from  its- 
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enormous  mass,  and  from  its  pyramidal  and  finely  taper- 
ing form  ;  while  the  other  is  admired  for  the  strength  of 
its  architecture,  and  the  richness  and  delicacy  of  its  or- 
naments. A  fine  piece  of  sculpture  by  Bridaut,  the  sub- 
ject of  which  is  the  assumption  of  the  Virgin,  adorns 
the  principal  altar  of  this  church.  The  arabesque  figures 
engraven  on  the  pillars  are  singularly  beautiful,  and  a 
magnificent  groupe  on  white  marble  is  reckoned  the 
masterpiece  of  the  celebrated  sculptor  Coustou.  The 
Marshal  Vauban  considered  the  bold  construction  of  the 
spire  of  St  Andrews  as  one  of  the  wonders  of  France. 
The  river  runs  beneath  the  vault  which  supports  it ; 
and  bodies  are  preserved  in  the  cavern  constructed  in 
the  thickness  of  this  vault.  Great  quantities  of  serges 
are  manufactured  in  the  surrounding  villages.  In  the 
neighbourhood  of  Chartres  are  situated  Anet  and  Main- 
tenon,  places  celebrated  by  Diane  de  Poitiers,  and  Ma- 
dame de  Maintenon.  The  aqueduct  of  Maintenon  is  very 
superb,  but  is  not  yet  finished.     Population,  15,000.  (w) 

CHARYBDIS.     See  Messina. 

CHATHAM.     See  Rochester. 

CHATTERTON,  Thomas.  This  astonishing  young 
man  was  born  on  the  20th  of  November  1 750.  His 
father  was  originally  a  writing  usher  to  a  school  in  Bris- 
tol ;  afterwards  a  singer  in  the  cathedral ;  and  lastly  mas- 
ter of  a  free  school  in  the  same  city.  He  died  three 
months  before  his  son  was  born.  Young  Chatterton  was 
slow  in  attaining  the  first  rudiments  of  learning ;  and  it 
was  not  till  he  had  been  delighted  with  tlie  illuminated 
capitals  of  an  old  manuscript,  that  he  took  to  learning  his 
letters.  This  circumstance,  and  his  being  taught  from 
an  old  black-letter  Bible,  no  doubt  conti'ibuted  to  his 
future  fondness  for  antiquities.  At  eight  he  was  removed 
to  a  charity-school,  where  he  was  taught  reading,  writ- 
ing, and  arithmetic.  About  his  tenth  year  he  began  to 
display  a  fondness  for  reading;  and  before  he  was  12, 
had  gone  through  about  70  volumes,  chiefly  on  history 
and  divinity.  He  had  also  begun  to  versify  at  that  age  ; 
and  before  leaving  school,  had  picked  up  some  know- 
ledge of  music,  drawing,  and  arithmetic.  Already  the 
grave  and  melancholic  turn  of  his  mind  had  displayed  its 
prematurity.  At  12  years  of  age  he  was  confirmed  by 
the  bishop,  and  appeared  to  feel  all  the  solemnity  and 
importance  of  the  occasion.  In  his  I5th  year  he  left 
school,  and  was  articled  to  one  Lambert,  a  scrivener  in 
Bristol,  in  the  lowest  form  of  apprenticeship.  Here  he 
had  much  confinement,  but  little  actual  occupation ;  and 
he  employed  the  curious  activity  of  his  mind  in  studying 
heraldry,  and  transcribing  old  English  glossaries.  The 
first  opportunity  which  he  tried  of  practising  on  the 
public  credulity  was  in  1768,  when  the  new  bridge  of 
Bristol  was  opened.  A  paper  appeared  in  Farley's 
journal  of  that  city,  entitled  a  description  of  the  friars 
first  passing  the  old  bridije,  taken  from  an  ancient  manu- 
bcripl.  It  was  traced  to  Chatterton,  who.  it  appears,  was 
examined  with  little  ceremony,  and  even  with  threats 
upon  the  subject.  Wno  were  the  brutal  characters  who 
could  hold  out  menaces  to  a  child  on  such  an  occasion, 
we  are  not  informed;  but  Chatterton  answered  tlicm 
disdainfully,  while  he  pretended  to  give  satisfactory  ex- 
planations to  those  who  treated  him  with  more  mihlness. 
Those  explanations,  it  is  true,  were  contradictory  ;  but 
he  at  lust  decr.ired  that  he  iiiid  foiuid  the  i)ai)tr  in  a  cnest 
from  Redciifi'e  church.  These  manuscripts  of  Rcdciifle 
church  formed  tlic  great  pretext  of  Chatterto  I's  sub- 
sequent forgeries.  In  the  moiiiiinent  of  the  ciiurch  of 
St  Mary  RedclifTe,  Bristol,   founded  or  rebuilt  by  VV. 


Canynge,  a  merchant  of  the  isth  century,  six  or  seven 
chests  had  been  deposited,  one  of  which  was  called 
Canynge's  coffer.  In  1727,  the  keys  of  this  coffer  hav- 
ing been  lost,  it  was  broken  open  by  authority,  and  some 
title  deeds  were  taken  away  ;  but  a  number  of  manu- 
scripts were  left  to  casual  depredation.  The  father  of 
Chatterton  had  removed  baskets  full  of  those  parch- 
ments, using  them  afterwards  as  covers  to  books.  Among 
those  parchments  young  Chatterton,  whose  mind  was 
now  labouring  with  a  plan  of  deceiving  the  public,  pre- 
tended to  have  discovered  the  poetry  of  Rowley,  a  priest 
of  the  15th  century.  He  communicated  some  of  his 
pretended  treasures  to  a  Mr  Catcot,  a  pewterer  of  Bris- 
tol, and  to  Barret,  a  surgeon,  both  ignorant  and  credulous 
judges,  who  in  return  supplied  the  youth  with  some 
books  and  money,  and  introduced  him  into  better  com- 
pany than  he  had  been  accustomed  to  keep.  At  his 
request,  Mr  Barret  lent  him  also  some  medical  books, 
and  gave  him  a  few  instructions  in  surgery.  The  course 
of  his  studies  was  now  enlarged,  and  he  employed  his 
pen,  both  in  prose  and  verse,  for  the  Town  and  Country 
Magazine. 

Encouraged  by  this  partial  success  in  his  native  city, 
he  addressed  (in  1769)  a  letter  to  the  Hon.  Horace 
Walpoie,  offering  to  furnish  him  with  a  history  of  a 
series  of  eminent  ancient  painters  at  Bristol,  and  enclos- 
ing specimens  of  the  Rowleian  poetry.  Walpoie  sent 
him  a  polite  answer,  requesting  farther  information.  In 
the  mean  time,  he  shewed  the  specimens  of  poetry  to 
capable  judges,  who  pronounced  them  forgeries  ;  so  that 
when  Chatterton  wrote  to  him  again,  relating  the  cir- 
cumstances of  his  life,  and  soliciting  his  patronage, 
Walpoie  replied  in  a  cold  monitory  epistle,  which  he 
intended  to  close  their  correspondence.  He  set  out  to 
Paris,  however,  neglecting  to  return  the  manuscripts, 
which  occasioned  two  successive  letters  from  Chatterton, 
in  the  latter  of  wliicli  he  demanded  back  the  writings,  in 
terms  which  Walpoie  chose  to  consider  offensive  and 
insolent ;  so  that  he  inclosed  the  papers  to  Chatterton, 
without  deigning  to  write  to  him.  This  is  the  whole 
story  of  their  connection.  Undoubtedly,  Walpoie  might 
have  been  more  courteous  towards  a  youth  whose  cir- 
cumstances would  have  appeared  interesting  to  a  liberal 
mind ;  and  after  neglecting  to  restore  the  papers  before 
going  abroad,  he  ought,  on  his  return,  to  have  made  an 
apology.  But  though  his  conduct  was  cold,  it  cannot  be 
pronounced  criminally  negligent  ;  for  Chatterton  came 
to  him  in  a  questionable  shape.  The  odium  against 
Walpoie,  which  occasioned  his  published  Vindication  of 
his  Conduct  respecting  Chatterton,  was  carried  to  a  most 
unjustifiable  violence.  After  this  event,  the  stirrings  of 
Chatterton's  mind  vented  themselves  in  froward  com- 
munications to  the  Magazine,  consisting  of  personal  and 
political  satire,  to  which  he  added  some  Saxon  poems  in 
the  manner  of  Ossian,  from  his  pretended  Rowley.  A 
change  at  this  early  period  of  life  took  place  in  his 
religious  belief;  he  became  a  deist,  and  connecting 
infidelity  with  despair,  he  avowed  his  determination  of 
terminating  a  miserable  life  by  sell-destruction.  On 
perusing  this  threat,  which  he  left  in  a  last  will  or  tes- 
tament, his  master,  the  attorney,  dismissed  him  from  his 
office  and  liouse,  after  he  had  continued  there  two  years 
and  nine  months. 

Reaniinaled  by  this  emancipation,  and  by  the  pro- 
mises of  some  London  booksellers,  he  laid  aside  his  pro- 
ject of  suicide,  and  vvith  the  hopes  and  plans  of  a  literary 
adventurer,  came  to  the  metropolis,  aged  17  years  and 
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live  months.     Kis  letters   (luiiiij>;  the   first  few  weeks 
•ftiM-liisiirrival  dcsciihc  the  most  sanguine  pi'os|)ects,  and 
a   miiltiplirity   of  literary   eiiii)l(iyiiieiits ;   a   History   of 
Liij^land,  a  History  of  l^oiulon,  Kssays  in  tiic  daily  papers, 
and  Songs  for  the  piiblir  ijardens,  were  liis  actual  or  pro- 
jected tasks.     An  extraordinary  elevation  was  (»iven  to 
his  spirits,  hy  tlie  notice   which  his  political   principles 
attracted  from  the  Lord  Mayor  Hcckford,  to   whom  he 
was  introduced.    On  this,  as  on  every  other  circumstance 
which  filled    his   heart  with  hifjh  anticipation,  he  wrote 
witli  much  afl'iction  l"  his  mother  and  sisters,  promisinjjj 
they  sho\ild  he  partakers  in  his  fvilure  fortune,  anil  even 
sendilif;  them  presents  at  times,  when  IIkm-c   was  every 
probahility   that   he    was    himself  nearly    in   want  of  tlie 
necessaries  of  life.     Durinj;  two  months  from  the  date 
of  his  arrival,  it  appears  from  the  list  of  his  communica- 
tions to  public  jjapers,  and  from  his  songs,  &c.  that  he 
was  industrious  in  the  midst  of  this  intoxicating  dream 
of  success.     But  his  hopes  had  Ixen  piobahly  fotinded 
in    the  extravagant   idea  of  making  himself  of  political 
eonse<|uence   by    Ins  writings ;   and  when   that  delusion 
vanished,  he  found  that  unremitting  industry  alone  would 
ensure  to  him  a  competence  among  the  dealers  in  liteiary 
ware.     No  delusion  is  more  common  to  youthful  genius 
than  to  over-rate  its  future  powers  of  patient  drudgery. 
Cliaitcrton  set  out,  therefore,  with  the  lite  of  the  racer, 
but  his   une(|ual   spirits   seem   to  have  sunk  under  tlie 
burthens  of  the  course.     The  history  of  his  few  remain- 
ing days  is  melancholy,  but  obscure.     About  the  end  of 
July,   he   renjovcd  from  a  house  in  Shorcditch,  to  the 
house  of  a  Mrs   Angel,  a  sack-maker  in   Brook-street, 
Holborn,  where  he  became  poor  and  unhappy,  Arxndon- 
ing  his  literary  pursuits,  and  proposing  to  go  out  to 
Africa  as  a  naval  surgeon's  mate.     He   had  picked  up 
some    knowledge   of  surgery,  and  now    requested  that 
gentleman's  recommendation,  which  Mr  Barret  thought 
proper  to  refuse.     It  is  certain,  that  cither  from    want 
of  encouragement   from   the   booksellers,  or,  which   is 
much  more  probable,  from  the  gloomy  despondency  of 
his  mind,  he  no  longer  employed  his  pen,  and  that  the 
short  remainder  of  his  days  was  spent  in  a  conflict  be- 
tween pride   and   poverty.     On   tiie  day  preceding   his 
death,  he  refused  an  oflfer  from  Mrs  Angel  to  partake  of 
her  dinner,  assuring  her  that  he  was  not  hungry.     At 
that  time  she  believed  that  he  had  eat  nothing  for  two 
or  three  days.     On  the  25th  of  August,  he   was   found 
dead,  in  consequence  of  having   swallowed  poison.     He 
was  buried  in  a  shell  in  the  burying-ground  belonging  to 
Shoelane  work-house.     Previous  to  his  death  he  had  lorn 
all  his  manuscripts  in  small  pieces. 

On  the  short  and  tragical  career  of"  this  mighty  stri/i- 
iinff,"  it  is  impossible  to  reflect  without  regret  and  as- 
tonishment. The  authenticity  of  Rowley's  poems  is  now 
given  up.  Mr  Warlon  has  proved,  that,  wonderful  as 
it  may  seem  for  Chatterton  to  have  written  them,  it  is 
impossible  that  they  could  have  been  written  by  Rowley; 
and  these  must  have  been  composed  by  the  boy  of  Bris- 
tol before  he  had  completed  his  16th  year.  Some  deduc- 
tion may  perhaps  be  made  from  the  admiration  with 
which  they  are  contemplated  through  the  medium  of  an 
antiquated  language  ;  but  tiie  intrinsic  value  of  some  of 
those  pieces  is  sterling,  independent  of  all  considerations 
either  of  their  author's  age,  or  of  the  veil  of  language 
which  softens  their  defects  by  obscurity.  Among  these 
is  the  ballad  of  Sir  Charles  Bawilin.  The  heroic  con- 
ception of  character,  t'.ie  simple  and  well-chosen  inci- 
dents, the  pathos  and  picturcsqueness  of  this  poem, 


would  do  honour  to  the  matured  imagination  of    the 
greatest  genius.     The  ciiorus  in  Godwynne,  beginning, 

"  When  Freedom  dre»t  in  bloodstain'd  vent- 
To  many  a  knight  lier  war-song  iung,"  8cc. 

is    fraught   with    the    boldest   spirit   of   lyrical    cntlm- 
siasm 

His  life  (says  Lord  Orford)  should  be  compared  with 
the  powers  of  his  mind ;  the  perfection  of  his  poetry  ; 
his  knowledge  of  tlie  world,  which,  though  in  some 
res|)ects  erroneous,  spoke  (juick  intuition  ;  his  humour, 
his  vein  of  satire,  and  above  all,  the  amazing  number  of 
books  he  must  have  looked  into,  though  chained  flown 
to  a  laborious  and  almost  incessant  service,  and  confined 
to  Bristol,  except  lor  the  last  five  months  of  his  life. 
The  rajjidity  with  which  he  seized  all  the  topics  of  con- 
versation then  in  vogue,  whether  of  politics,  literature, 
or  fasiiion  ;  and  wlien,  added  to  all  this  mass  of  reflec- 
tion, it  is  remembered  that  his  youthful  passions  were 
indulged  to  excess,  faith  in  such  a  prodigy  may  well  be 
suspended,  and  we  should  look  for  some  secret  agent 
behind  the  curtain,  if  it  were  not  as  difficult  to  believe 
tiiat  any  man  possessing  such  a  genuine  vein  of  poetry, 
would  have  submitted  to  lie  concealed  while  he  actuated 
a  pui)pet,  or  wouid  nave  stooped  to  prostitute  his  muse 
to  so  many  unworthy  functions.  But  notiiing  in  Chat- 
terton can  be  separated  from  Chatterton.  His  noblest 
flights  and  his  sweetest  strains,  his  grossest  ribaldry  and 
his  most  common-place  imitations  of  the  productions  of 
magazines,  were  all  tne  effervescence  of  the  same  ungo- 
viriiibie  impulse  wnich,  cameleon-like,  imbibed  the  co- 
lours of  all  it  looked  upon.  It  was  Ossian,  or  a  Saxon 
monk,  or  Gray,  or  Smollet,  or  Junius  ;  and  if  it  failed 
most  in  what  it  most  afl'ected  to  be,  a  poet  of  the  15th 
century,  it  was  because  it  could  not  imitate  what  had  not 
existed.     (») 

CHAUCER,  Geoffiiev,  the  Morning  Star  of  En- 
glish poetry,  was  born  in  London  in  13i8.  His  descent 
appears,  from  the  name,  to  have  been  Norman  ;  and  his 
father,  tliough  variously  desciibed,  was  most  probably  a 
merchant.  At  what  university  he  studied,  is  a  disputed 
point  which  even  Mr  Tyrwhitt  has  left  unsettled.  Leland 
and  Walton  place  him  at  Oxford,  without  adducing  any 
proof.  His  signature  of  Philoginct  of  Cambridge,  affixed 
to  his  first  ])oem.  The  Court  of  Love,  is  brought  by 
other  biographers  as  direct  testimony  that  he  studied  at 
the  other  university ;  but  the  signature,  it  should  be 
remembered,  is  fictitious  in  point  of  name,  and  might  be 
equally  so  in  point  of  date. 

Leland,  who  is  so  often  inaccurate,  tells  us  that  he 
studied  in  France.  Mr  Godwin  undertakes  to  prove 
this  doubtful  part  of  his  history,  from  the  circumstance 
of  a  Parisian  education  being  so  commonly  given  to 
young  Englishmen  in  those  days,  and  from  Chaucer's 
fluently  speaking  French.  The  reader  will  admit  these 
proofs  at  his  own  discretion.  The  presumption  of 
Chaucer's  having  studied  at  the  Temple,  and  the  story 
of  his  having  been  fined  whilst  a  student  there,  for 
thrashing  a  friar  in  Fleet-street,  rest  also  on  the  weakest 
authority. 

The  precise  time  at  which  he  attracted  the  notice  of 
Edward  the  Third,  and  of  his  munificent  patron  John  of 
Gaunt,  is  not  ascertained,  but  he  certainly  enjoyed  that 
patronage  before  his  thirty-first  year,  as  appears  from 
the  date  of  his  poem,  entitled,  T/ie  Dream,  an  allegory 
alluding  to  the  nuptials  of  John  of  Gaunt  with  Blanche 
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heiress  of  Lancaster.  The  same  poem  contains  an 
allusion  to  the  poet's  own  tender  attachment  to  the  lady 
whom  he  afterwards  married.  This  was  a  daughter  of 
Payne  de  Rouet,  king  at  arms  for  the  province  of 
Guienne.  She  was  maid  of  honour  to  Philippa,  Queen 
of  Edward  III.  and  youngest  sister  to  Catharine  de 
Rouet,  who  was  first  the  mistress,  and  afterwards  the 
wife  of  John  of  Gaunt,  and  by  her  marriage  with  that 
prince,  an  ancestor  of  the  royal  family  of  England.  The 
supposition  of  his  having  been  early  patronized  at  the 
court  of  Edward,  is  countenanced  by  many  passages  in 
his  poems,  describing  a  residence,  which  coincides  with 
that  which  tradition  has  ascribed  to  him  at  the  royal 
abode  of  Woodstock,  in  the  lodge  near  the  park  gate. 
There  is  some  reason  to  presume  that  he  accompanied 
his  warlike  monarch  in  the  invasion  of  France  in  1359,  in 
a  military  character.  From  the  record  of  his  evidence 
in  a  military  court,  discovered  by  one  of  his  latest 
biographers,  (Godwin,)  we  find  that  he  gave  evidence  to 
a  fact  which  he  had  witnessed  in  France  in  the  capacity 
of  a  soldier.  The  expedition  of  1359,  however,  which 
terminated  in  the  peace  of  Bretigni,  gave  him  little  op- 
portunity of  seeing  service,  and  he  certainly  never  resum- 
ed the  profession  of  arms. 

In  his  thirty-ninth  year  he  received  from  Edward  the 
Third  a  pension  of  twenty  marks  per  annum,  a  sum  pro- 
bably equal   in  effective  value  to  two  or  three  hundred 
pounds  of  modem  money.     In  the  patent  for  this  annui- 
ty, he  is  styled  by  the  king  Valettus  JVoster.      Vatellus, 
Mr  Tyrwhitt  thinks,  is  a  contraction  of  vassaletttis,  the 
diniinulive  of  vassallus      The  name  was  given,  though 
not  as  a  badge  of  service,  to  young  men  of  the  highest 
distinction  before  they  were  knighted.     Chaucer,  howe- 
ver, at  the  date  of  tliat  pension,  was  not  young,  being 
thirty-nine  years  of  age.     How  long  he  had  served  the 
king  in  that  or  in  any  other  station,  and  what  particular 
merits  were  rewarded  by  this  royal  bounty,   are   points 
equally   unknown.     Chaucer,  at  the  time  of  receiving 
his  first  pension,  must  have  been  thirty-nine.    He  did  not 
acquire  the  rank  of  scutifer  or  esquire  till  five  years  af- 
ter, when  he  was  appointed  the  king's  envoy  to  Genoa. 
So  respectable  an  appointment  seems  to  imply,  that  he 
had  established  a  personal  and  political  character  of  some 
importance  ;  hut  the  particular  objects  of  his  mission,  it 
has  puzzled  all  his  biographers  to  discover.     Mr  God- 
win, whose  life  of  the  poet  is  a  series  of  suppositions, 
supposes  that  it  related  to  commercial  objects,  and  is 
decidedly  of  opinion  that  he  visited  the  northern  parts  of 
Italy,  and  had  a  conference  with  Petrarch.     But  tlie  rea- 
lity of  this  interview,  pleasing  as  it  is  to  the  imagination, 
is  more  than  doubtful.     It  is  said  to  be  implied  in  a  pas- 
sage of  one  of  the  Canterbury  Talcs,  in  which  the  speak- 
er says,  that  he  learned  his  story  from  Petrarch,  a  learn- 
ed clerk  of  Padua.     It  should  be  noticed,  in  the  first 
place,  that  Chaucer,  making  one  of  his  pilgrims  deduce 
his  talc  from  Petrarch,  does  not  amoinit  to  a  declaration 
from  himself  as  author,  that  he   derived  it  from  that 
source.     The  story  originally  belongs  to  Boccaccio,  and 
was  only  translated  into  Latin  by  Petrarch,  and,  like  the 
plan  of  the  Canterbury   Tales,  is  in   all  probability  bor- 
rowed f;om  the  same  author.     On  the  other  hand,  the 
accurate  Tyrwhitt,  though  he  doubts  whether  Chaucer 
ever  went  upon  his  mission,  yet  admits,  that,  supposing 
him  to  have  been  at  Genoa,  it  is  to  be  presumed  that  he 
would  have  seen  the  first  literary  cliaracter  of  tlie  age  ; 
and  it  is  remarkable  that  the  time  of  this  embassy  in 
1373,  is  the  precise  time  at  which  he  could  have  learned 


this  story  of  Petrarch  at  Padua.     Neither  Petrarch  nor 
his  biographers,  however,  have  mentioned  the  fact,  nor 
did  the  author   of  Memoires  fiour  la    Vie  de  Petrarque 
ever  fulfil   his  promise  of  proving  the  interview.     His 
genius  as  a  poet,  and,  we  may  suppose  from  the  style  of 
his  writings,  his  amenity  as  a  courtier,  also  kept  him  in 
prosperity  during  the  whole  of  Edward  the  Third's  reign, 
and  indeed  during  the  whole  period  of  John  of  Gaunt's 
influence.     In  1374,  the  year  after   his   appointment  as 
envoy,  he  was  presented  by  the  crown  with  an  allowance 
of  a  pitcher  of  wine  daily,  a  grant  which  was  commuted 
during  the  succeeding   reign   to  an  annuity    of  twenty 
marks.  He  was  appointed  in  the  same  year  to  the  comp- 
troUership  of  the  customs  of  wool  and  skins  in  the  port 
of  London.     In  the  next  year  he  received  104/.  for  the 
wardsliip  of  Sir  Edward  Staplcgate's  heir ;  and  in  the 
following  year,  some  forfeited  wool  to  the  value  of  /.  7 1  : 
4:6.     In  the  last  year  of  Edward's  reign,  he  was  sent 
with  Sir  Guichard  Dangle.     His  situation  in  the  middle 
part  of  his  life  must  thus  havebeenopulentand  honourable. 
It  was  so  opulent,  he  says  himself  in  his  Testament  of 
Love,  as  to  enable  him  to  maintain  a  plentiful  hospitali- 
ty.    But  the  picture  of  his  fortune  was  reversed  during 
a  considerable  part  of  the  reign  of  Edward's  successor. 
He  was  not,  it  is  true,  immediately  deprived  of  his  comp- 
trollership  on  the  accession  of  Richard  the  Second ;  liis 
pension  was  renewed  to  him,  and  a  grant  of  money  made 
to  him  in  lieu  of  his  daily  pitcher  of  wine.  But  these  fa- 
vours were  obtained  by  the  influence  of  John  of  Gaunt, 
an  influence  which  lasted  but  during  a  few  years  under 
the  new  king.     We  find  him,  however,  in  1382,  receiv- 
ing a  grant  of  comptrollership  of  small  customs  in  the 
port  of  London ;  witli   the  additional   favour,    that    the 
new  office  might  be  performed  by  deputy.     Neither  is 
it  true  that  he  was  obliged  to  receive  a  royal  protection 
from  his  creditors  within  two  years  of  Richard's  acces- 
sion.   This  error  in  former  biographers,  is  one  of  the  few 
things  which  Mr  Godwin  proves  in  his  voluminous  bio- 
graphy.    He  was   certainly  attached,  as  his  patron  was, 
(for  a  time,)  to  the  opinions  of  the  reformers,  which  be- 
came unpopular  at  court,  under  Richard.     Tlie  immedi- 
ate cause  of  our  poet's  misfortunes  seems  to  have  been 
his  interfering  in  a  dispute  between  the  court  and  the  ci- 
ty of  London,  in  which  Chaucer  embraced  the  civic. side. 
This  came  to  a  violent  crisis  in  1384.     John  of  North- 
ampton, a  popular  candidate   for  the  mayoralty  of  Lon- 
don, was  supposed  to  be  attached  to  the  tenets  of  Wick- 
lifl'e.     Richard  and  his  court,  who  detested  the  London- 
ers, were   resolved  that  they  should  have  a  mayor  of  a 
different  description.     They  succeeded  in  forcing  upon 
the  city  another  candidate.   Sir  Nicholas  Brcmbar,  and 
the  contest  subsided,  after  some  resistance  on  the  part  of 
the  popular  leaders,  which  was  dignified  with  the  name 
of  a  rebellion,  in  the  death  of  some  of  them,  and  the  im- 
prisonment of  John  of  Northampton.     There  is  a  mys- 
tery over  tliis  court  as  it  is  connected  with  Chaucer's 
life  ;  for  though  his  writings  testify  that  his  subsequent 
exile  and  misfortunes  arose  from  it,  yet  we  find  him,  in 
1385,  permitted  to  execute  his  office  by  deputy,  at  a  time 
when  there  is  reason  to  believe  that  he  was  in  exile  on 
account  of  his  politics.     It  is  certain,   however,  that  !ic 
was  arrested  and  committed  to  the  Tower  on  his  return 
to  England.     When  obliged  to   fly,   he  escaped  first  to 
Hainault,  then  to  France,  and  finally  to  Zealand.     While 
in  Zealand,  he  maintained  some  of  his  countrymen  who 
had  fled  thither  on  the  same  account,  a  liberality  which 
soon  exhausted  his  money.    In  the  mean  time,  the  parti- 
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zuns  of  his  cause  wliom  lie  left  at  home,  contrivxvl  to 
miike  tliL-ir  pciici;,  nol  only  williout  ciKlciivouriii(i;  to  pro- 
cure lii  in  u  paiiloii,  Ijiil  without  aidiu"^  him  in  IiIb  povir- 
ly  abroad.  On  his  return  home,  lie  Hull'ered  a  tempora- 
ry coiitiiiemciil,  and  in  IJiiC)  he  was  deprived  of  his  two 
coniptrollerships.  The  coincidence  of  this  dale  with 
that  of  tlic  Duke  of  Glocester's  usurpation  of  power, 
would  lead  us  to  suppose  that  (ilocester  was  ])ersonally 
more  hostile  to  ll.e  poettiian  llie  kin^;  himself  was,  whose 
asperity  was  piobably  softened  1>)  ihc  (rood  oflices  of  liis 
queen,  Anne  of  Bohemia,  the  friend  of  Chaucer,  and  tiie 
subject  of  his  wannest  pancjjyric.  In  1388,  he  was 
oblijjed  to  dispose  of  his  two  pensions,  which  were  all 
the  resources  left  to  him  by  his  persecutors.  I'roin  1386 
to  1389,  Richard  the  Second  had  been  slript  of  his  au- 
thority. The  latter  year  was  |)ropitious  to  Chaucer. 
Before  its  conclusion,  John  of  (iaunt,  now  Duke  of  Lan- 
caster, who  afterwards  married  his  sister-in-law,  return- 
ed from  Spain,  and  from  that  date  he  had  a  more  steady 
protector.  Before  Lanca.ster's  arrival,  he  had  procured 
his  liberation  from  prison,  on  terms  wliicli  have  been  al- 
leged to  be  disi^raceful  to  his  memory.  He  made  a  con- 
fession of  his  coadiiitors  in  what  was  called  Northamp- 
ton's conspiracy.  But  in  naminpj  them,  he  implicated 
no  innocent  person  ;  and  it  is  evident  that  they  had  be- 
haved towards  him  in  the  most  unprincipled  manner. 

In  the  same  year,  1389,  he  was  appointed  to  be  clerk 
of  the  works  at  Westminster,  and  in  the  year  following 
to  the  same  office  at  Westminster.  His  salary  an»ount- 
ed  to  36/.  lO.«.  per  annum,  a  sum  (considering  the  price 
of  provisions  in  those  days,)  probably  equal  in  effect  to 
seven  hundred  potuids  of  our  fircacnt  fiafier  currency. 
His  resignation  of  this  oiVicc  brings  us  to  the  sixty-third 
year  of  the  poet's  life.  He  then  retired  most  probably 
to  Woodstock,  and  devoted  the  repose  and  evening  of 
his  life  to  writing  his  immortal  Canterbury  Tales.,  among 
those  beautiful  scenes  which  had  inspired  his  youthful 
genius.  In  1394,  he  obtained  a  pension  for  life  of  2<J/. 
One  of  the  most  curious  particulars  in  the  concluding 
part  of  his  life  is,  the  patent  of  protection  granted  to 
him  by  Richard  the  Second,  in  the  year  1398,  which  has 
been  generally  supposed  to  be  a  protection  against  his 
creditors.  But  this  protection  proves,  upon  examina- 
tion, to  contain  no  mention  of  the  poet's  debts  or  credi- 
tors ;  and  though  it  is  difficult  to  suppose  what  other 
sort  of  protection  a  man  of  peaceable  pursuits  could  re- 
quire, yet  it  is  one  of  the  many  problems  in  his  history 
vhich  remain  yet  to  be  solved.  The  record  shows,  how- 
ever, that  Chaucer,  though  now  seventy  years  of  age, 
had  once  more  embarked  in  public  business,  although 
the  nature  of  his  employment  is  not  specified.  In  the 
atitumn  of  the  same  year,  he  received  a  grant  of  a  year- 
ly ton  of  wine,  we  may  suppose  in  lieu  of  the  daily  pitch- 
er which  had  been  stop\)cd  during  his  n\isfortuncs.  The 
place  appointed  for  this  delivery  seems  to  imply,  that  his 
residence  was  then  in  London. 

The  succeeding  year,  1399,  was  marked  by  the  depo- 
sition of  Richard  the  Second,  and  the  ascension  of  Bo- 
lingbrokc,  the  son  of  bis  patron  John  of  Gaunt,  to  the 
English  throne.  It  is  creditable  to  the  memory  of  Hen- 
ry IV.,  although  he  abandoned  so  many  of  his  father's 
friends,  that  he  did  not  suffer  the  poetical  ornament  of 
the  age  to  be  depressed  by  the  revolution.     Chaucer's 


grants  of  the  annuity  and  pipe  of  wine  were  renewed  in 
the  first  year  of  tlie  new  reign,  and  an  additional  pen- 
sion of  folly  marks  a  year  was  conferred  on  him.  But 
he  did  not  live  long  to  enjoy  them.  He  died,  according 
to  the  insci'iption  on  his  tomb-stone,  in  the  beginning  of 
the  secoiul  )ear  of  Henry  IV.,  at  London,  on  the  25lli  oi 
October,  1400,  and  was  interred  in  Westiiiinsler  Abbey, 
south-cross  aisle.  The  monument  to  his  memory  was 
erected  above  a  century  and  a  half  after  his  dccea,ic,  by 
Nicholas  Brigham,  a  gentleman  of  Oxford,  ai^d  a  warm 
admirer  of  his  poetry.  It  stands  at  the  north  end  of  a 
magnificent  recess,  formed  by  four  obtuse  foliagcd 
arches,  and  is  a  |)lain  altar,  with  three  quatrefoils  and  the 
same  number  of  shields.  'I'he  inscription  and  figures 
on  the  back  are  almost  obliterated. 

Chaucer,  it  will  be  liaidly  necessary  to  inform  any  of 
our  readers,  found  the  poetry  of  England  (if  the  metri- 
cal romances  and  rhyming  chronicles  of  the  Noiinau 
school  deserve  that  name)  in  the  rudest  state.  Of  the 
measures  of  verse  which  had  been  established  by  his 
predecessors,  he  deigned  only  to  adopt  one,  the  eight  syl- 
lable measure,  and  another  still  shorter  and  more  imper 
feet ;  but  the  latter  he  introduces  in  his  Canterbury 
Ta/cs  only  as  a  specimen  of  the  common  minstrel  slyk, 
in  derision.  He  introduced  the  majestic  ten  syllable  iam- 
bic into  our  language,  which,  although  it  may  be  some- 
times found  among  U»c  hobbling  and  indetermined  mea- 
sure of  older  versifiers,  evidently  occurs  only  by  acci- 
dent. He  found,  however,  the  numbers  of  the  language 
more  defective  than  its  stores  of  fancy  and  fiction.  Ea- 
blc  and  imaginary  characters  had  been  already  engrafted 
on  English  minstrelsy,  through  the  joint  influence  of  the 
troubadours,  and  of  the  expansion  of  intercourse  among 
nations,  among  whom  England  had  taken  a  distinguish- 
ed lead  since  the  period  of  the  first  Richard.  This  in- 
creasing intercourse  and  diffusion  of  taste  and  fancy,  as 
well  as  knowledge,  throughout  Europe,  is  to  be  remark- 
ed in  the  inlluence  which  the  Italian  poets  possessed  up- 
on Chaucer's  character  as  a  poet,  both  as  it  tuned  his 
versification  and  enriched  him  witli  subjects. 

Chaucer's  earliest  production,  T/ie  Court  oj"  Love,  was 
written  at  eighteen  years  of  age.  There  yet  existed,  as 
we  have  already  noticed,  no  form  of  versification  in  Eng- 
lish that  could  direct  his  ear  in  the  stately  and  regular 
measure  of  the  prolonged  iambic'  It  was  reserved  for 
the  youthful  hand  of  our  poet  first  to  array  them  in  Eng- 
lish, and  to  ornament  them  with  that  mverted  form  of 
rhyme  which  was  borrowed  from  the  French  and  Ita- 
lians. T/ic  Court  of  Lo-ve  seems  to  have  derived  its 
name  from  a  custom  peculiar  to  the  days  of  early  chi- 
valry, viz.  courts  or  parliaments  of  love.  These  institu- 
tions, whimsical  as  they  appear  to  a  serious  age,  decided 
(|ucstions  of  gallantry  and  attachment  that  were  propos- 
ed to  them,  in  the  same  maimer  as  modern  academics 
pretend  to  determine  questions  of  litei-ature.  The  obe- 
dience that  was  paid  to  them  was  voluntary,  the  result  of 
jiublic  resjjcct  for  the  arbiters  ;  but  the  questions  argued 
before  them  were  commonly  fanciful.  Chaucer's  poem 
reminds  us  of  the  institution.  It  is  an  allegorical  dream, 
in  which  the  poet  supposes  himself  sunmioned  by  Mer- 
cury to  visit  the  court  of  love  at  Mount  Citheron,  where 
he  meets  with  a  number  of  votaries,  is  introduced  to  a 
mistress,  and  sworn  to  observe  the  twenty  statutes  of  the 


•  To  prevent  obscurity,  we  notice  to  those  who  may  not  know  the  classical  names  of  metres,  tliat  long  iambic  means  our  common 
heroic  measure,  such  as  the  line, 

"  Sweet  Auburn,  loveliest  village  of  the  plain." 
Vol..  V.     PAurn.  ;   L 
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god.  These  include  fidelity  to  his  mistress,  implicit  be- 
lief in  her  virtues,  promptitude  to  fight,  to  swear  either 
truth  or  falsehood  for  her  honour,  to  say  that  the  crow  is 
white  if  she  says  so,  and  to  do  the  duties  of  love  seven 
times  in  a  night.  The  poet  objects  to  this  statute  alone, 
and  pleads  his  inability.  Among  the  attendants  at  the 
court  are  placed,  with  a  bold  impropriety,  but  evidently 
for  the  sake  of  contrast,  a  crowd  of  monks  and  friars, 
and  those  who  lament  their  obligation  to  celibacy  from 
other  causes.  The  poet  does  not  leave  the  court  till  he 
forms  an  assignation  with  his  mistress,  and  with  the  ce- 
lebration of  tliat  meeting  the  poem  concludes,  "  The 
season  is  May,"  and  the  birds  sing  a  service  in  concert 
to  the  god  of  love,  which,  strange  to  say,  is  from  the  Ro- 
man Catholic  ritual.  The  nightingale  sings,  Domine 
labia  ;  the  possinjay,  CV/i  enarrant  ;  and  the  turtle  dove, 
Tu  autem.  Tne  materials  of  the  piece  are  meagre,  ex- 
travagant, and  ill  united.  We  see,  however,  in  the  lo- 
ver's refusal  to  the  hardest  statute  of  love,  and  in  the  de- 
plorable picture  of  the  monks,  some  promise  of  the 
arch  and  salacious  humour  which  sports  so  indulgently 
in  the  Canterbury  Tales.  We  have  been  thus  particular 
in  noticing  the  earliest  production  of  our  earliest  poet.* 
His  next  production,  in  order  of  time,  is  the  story  of 
Troilus  and  Cresseide,  in  which  Chaucer  has  claims  on 
our  curiosity  were  it  only  for  being  the  precursor  of 
Shakspeare  and  Dryden,  in  telling,  though  diflerently, 
an  interesting  tale.  It  is,  however,  the  best  of  Chau- 
cer's productions  next  to  the  Canterbury  Tales,  and  was 
for  ages  the  favourite  of  the  English  nation. t  Troilus, 
one  of  the  sons  of  Priam,  is  supposed,  during  the  siege 
of  Troy,  to  fall  in  love  with  a  beautiful  widow,^  Cres- 


seide, whose  father,  the  poet,  in  defiance  of  antique  Sto- 
ry, makes  a  Trojan,  and  supposes  to  have  deserted  fiom 
his  native  city  to  the  camp  of  the  Greeks.  The  Trojan 
prince  sees  her  in  the  temple  of  Minerva,  and  is  irreco- 
verably smitten  with  her  appearance,  naturally  lovely, 
but  made  moi'e  interesting  by  the  grief  for  her  father's 
desertion.  The  uncle  of  Cresseide  is  the  bosom-friend 
of  Troilus ;  he  visits  him,  finds  him  in  despair,  and,  sa- 
crificing duty  to  friendship,  obtains,  by  a  long  train  of 
artifices,  the  happiness  of  Troilus  from  the  yielding  vir- 
tue uf  Cresseide.  Calchas,  however,  sends  for  his  daugh- 
ter from  Troy  ;  she  is  exchanged  for  a  Greek  prisoner ; 
after  bidding  a  secret  and  tender  adieu  of  the  prince,  and 
taking  an  oath  of  constancy,  which,  like  many  other  mis- 
tresses,  she  forgets,  and  repairing  to  the  camp  of  the 
Greeks,  transfers  her  affections  to  Uiomed.  Troilus 
learns  her  infidelity,  and  dies  in  despair.  The  story  con- 
cludes disagreeably,  and  is  tediously  told  ;  but  it  is  in- 
terspersed with  a  number  of  interesting  and  deeply  pa- 
thetic passages.  Though  the  scene  and  subject  are 
connected  with  classical  and  heroic  story,  the  poet  de- 
scribes no  pomp  nor  circmustances  of  war,  but  such  as 
are  immediately  necessary  to  usher  in  his  hero  to  the  no- 
tice of  his  mistress  with  better  effect,  returning  victo- 
rious from  the  field ;  and  he  seems  to  describe  the  tem 
pie  of  Minerva,  only  for  the  sake  of  introducing  the 
beauty  in  a  greater  attitude  of  solemnity.  Like  the 
true  poet  of  love,  he  magnifies  the  importance  of  domes- 
tic scenes,  and  neglects  war  and  public  circumstances,  ex- 
cept where  they  serve  as  auxiliaries  to  that  passion  which 

"  Drives  ambition  with  its  pomp  away ; 
Unless  conducive  to  his  ampler  sway." 


•  A  specimen  of  the  best  part  of  it  may  not  be  unacceptable  to  those  who  are  little  invited  by  his  obsolete  language  to  explore  an 
almost  unintelligible  author.    In  describing  the  lile  of  lovers,  he  tlius  proceeds  : 


This  is  the  life  of  joy  that  we  ben  in, 

Resembling  life  of  heavenly  paradise  ; 

Love  is  elixir  aye  of  vice  and  sin, 

Love  makith  hertis  lustie||  to  devise; 

Honour  and  grace  have  they  in  every  wise. 

That  ben  to  lovis  law  obedient. 

Love  makith  folke  benigne  and  diligent, 


Aye  stirring  them  to  dreadin  vice  and  shame ; 
In  their  degree  it  makith  them  honourable. 
And  sweet  it  is  of  love  to  bear  the  name. 
So  that  his  love  be  faithful,  true,  and  stable. 
Love  piunilh  hym  to  seemin  amiable, 
Love  hath  no  faultc  there  it  is  exercised, 
But  sole  with  them  that  have  all  love  despised. 


^  The  poet  pretends  to  have  borrowed  this  story  from  the  Latin,  which  is  exceedingly  improbable.  But  should  we  ascribe  its  ori- 
gin, as  Mr  'I'yiwhitt  has  done,  to  Boccaccio,  still  the  merit  of  much  originality  in  point  of  manner  would  remain  to  Chaucer.  Chaucer 
himself  professes,  that  he  was  indebted  for  the  tale  of  Troilus  and  Cresseide,  to  his  Auctor  Lollius  :  he  declares, 

"That  of  no  sentiment  I  thus  endite, 
But  out  of  Latin  in  my  tongue  I  write." 

Of  the  wrilings  of  this  Lollius  nothing  is  known.  He  certainly  was  not  the  Lollius  Urbicus  of  the  3d  cenlury ;  and  though  mention 
ed  again  by  Chaucer  in  his  House  of  Fatne,  his  existence  as  a  real  writer  seems  still  to  be  questionable.  Mr  Warton  lays  no  stress  on 
Chaucer's  mention  of  his  jluctor,  but  from  having  seen  some  of  the  name  Italianiied  in  a  MS.  of  the  poem  which  he  had  perused,  he 
pronounces  its  origin  to  have  been  Italian.  Mr  Tyi-whitt  directly  charges  Chaucer  widi  forging  the  name  oi'  Lollius,  and  concludes, 
that  he  borrowed  it  from  the /'A;/os(r(ifo  ol  Boccaccio.  Mr  tJodwin  again  quotes  the  evidence  of  I.ydgate  lo  controvert  Tyrwhitt's 
opinion  ;  but  .Mr  Godwin  has  not  observed  that  Lvdgate's  evidence  goes  no  way  to  prove  the  authenticity  of  Lollius.  Lydgate  says, 
that  Chaucer  borrowed  it  from  a  book  called  Trnphc,  in  the  Lombard  tongue-  The  two  assertions  of  Chaucer  and  of  Lydg.ate  are  in- 
deed direct,  but  they  go  in  opposite  directions. 

i  .Mr  Warton,  when  he  speaks  of  this  cliaracter  in  Chaucer's  poem,  does  not  seem  lo  have  attended  to  scver.al  circumstances 
which,  at  the  outset  of  Ihe  story,  distinctly  point  out  Cresseide  to  have  been  a  widow,  not  a  virgin.  Mr  Godwin,  from  the  same  mis- 
apprehension, though  he  dwells  on  the  real  intrigue  of  the  story  with  great  equanimity,  is  indignantly  shocked  at  a  passage  which  he 
denominates  brutal,  in  which  the  poet  declares  his  unccitainty  whether  Cresseide  had  ever  been  a  mother  bet«)re  her  affair  with  the 
Trojan  prince.  There  is,  however,  nothing  brutal  in  this  passage ;  the  poet  only  .suggests  a  doubt  wliflher  or  not  the  young  widow 
had  been  left  with  a  few  small  children  Cresseide  speaks  of  her  widowhood  in  several  places.  She  s;iy3  on  one  occasion,  wlicn  in- 
vited to  a  public  amusement,  "  Let  ■maidens  gen  to  ilunse  ar.il  yongc  wives."  And  to  Diomcd,  she  speaks  in  direct  terms  of  her  former 
ford,  evidently  not  alluding  to  Troilus,  (with  whom  all  her  interviews  had  been  stolen,)  but  of  a  plain  lawful  partner. 

"  But  as  to  speak  of  love  I  wis,  she  said, 

I  had  a  lorde  to  whom  I  wedded  was. 

Tile  whose  mine  heart  was  all  till  that  Ue  died" 

If  ricasurc. 
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The  scenery  and  names  in  Troilus  and  Creaseidc  are 
Ti'DJai),  bill  llic  scnliiuciits  ami  inaiiiici's  arc  pui'cly  nio- 
tlcrii  ami  chivalrous.  In  one  place  we  hear  ol  jousts  and 
tounianients,  in  anollier  ol  llie  parliament  ol  Troy.  Crcs- 
scide  is  found  by  a  noble  anachronism  reading  the  TIic- 
bais  of  Stalius  during;  the  Trojan  war.  In  the  speeches, 
there  are  frei|uent  allusions  to  bishops,  scholastic  divi- 
nity, the  devil,  and  other  ideas  still  more  modern  than 
Statius.  Next  to  the  lenjjth  of  the  poem,  the  greatest 
sbstacic  to  our  interest  in  it  is  an  inconsistency  between 
the  strength  and  tenderness,  and  the  lawlessness  and  se- 
crecy of  Troilus's  passion.  The  poet  represents  no 
sufficient  cause  to  prevent  the  Trojan  from  marrying 
Cresseide.  He  dies  of  love  for  her,  and  yet  declares  no 
honourable  passion.  This  is  a  departure  from  nature 
and  probability,  the  more  remarkable  in  a  poet  whose 
characteristic  merit  is  generally  adherence  to  both.  Yet 
this  tale  of  Troy  divine,  which  Sir  Philip  Sydney  adored, 
and  which  was  once  regarded  as  an  ornament  of  our  lan- 
guage, did  not  fascinate  our  forefathers  without  a  reason. 
As  an  ancient  novel  in  verse,  it  reminds  us  very  fre- 
quently of  the  minute  touches  and  pathos  of  Richardson. 
The  confession  which  Cresseide  makes  of  her  attach- 
ment in  the  scene  of  felicity,  has  been  noticed,  deserved- 
ly, by  Warton  as  exceedingly  beautiful. 

Cresseide  all  quite'  from  every  driJe  and  tcnc'',* 
As  slie  tli:it  jusie  cause  had  liim  to  tristS 
ftfade  him  soche  feast,  it  joy  w.is  for  to  sene"*. 
When  she  his  trouth  and  clenc  intent  ywiat'. 
And  as  about  a  tree  with  many  a  twist 
Bilrenl'  and  writhene  is  the  sweet  woodbinde, 
Can  eche  of  'hem''  in  armis  otiier  winde. 

And  as  the  new  abashed  nightingale, 
Th.u  Btiniith'  when  she  beginneth  sing, 
When  that  bhe  heiilh  any  licrdis  tale, 
Or  in  the  hedges  any  wight  stirring ; 
And  alter  sikir''  doth  her  voice  onslring, 
ICight  so  Cresseide,  whan  that  hcrdrede  stent,' 
Opened  her  bert  and  told  him  her  intent. 

The  grief  of  Troilus  at  her  departure,  is  most  natu- 
i-ally  pourtrayed : 

Where  is  mine  owne  lady,  lefe,  and  dere  ? 
Where  is  her  white  breast  ?  where  is  it,  where  ? 
Where  ben  her  armis,  and  her  eyen  clear, 
That  yesterday  this  time  wilh  me  were  ! 
Now  may  1  weep  alone  with  many  a  tear, 
And  gr:isp  about  I  may,  but.  in  this  place, 
Save  a  pillowc,  I  find  nought  to  embrace. 

His  sensations  on  arriving  at  her  house,  when,  instead 
of  finding  her  returned,  he   sees   the  barred  doors  and 

•  \\1ien  the  final  e,  which  is  now  silent  in  our  language,  but  which  in  Chaucsr's  poetry  seems  to  be  arbitrarily  silenced  and  sounded 
as  It  suits  his  purpose,  is  pronounced  as  it  is  accented  in  the  specimens  we  have  quoted,  the  versification  will  read  as  smoothly  as  much 
later  poetry. 

'  Quite,  free.  ^  Tene,  grief.  '  Trist,  trust  ■•  Sene,  see. 

«  Yviist,  knew.  «  Bitrtnt,  twined.  8  Hrithen,  wreathed.  l>  'Hem,  them. 

'  Stintith,  stoppeth.  •<  Stkir,  assured.  '  Stent,  stopt,  ceased. 

•»  jispide,  espied.  »  Ydight,  graced.  "  (iueint,  eitinguisbed. 


shut  windows  giving  token  o(  her  absence,  and  his  hur- 
rying prttipilalely  from  the  distracting  sight,  are  well 
conceived  and  described: 

Therewith  when  he  was  ware,  and  gan  behold 
IIow  shut  was  every  window  of  llie  place, 
As  frost,  him  thought  bis  heart  began  to  cold, 
For  which,  with  changed  dcdly  paly  lace, 
Witli'juten  worde  be  I'lrthc  by  gati  to  pace. 
And  a»  (lod  would,  he  gin  so  last  \i>  ride, 
Tliat  no  wight  his  continuance  aspide.'* 
Then  said  he  thus,  O  palace  desolate ! 
O  house  of  bouses,  whilom  best  ydight'" 
O  palace  empty  and  disconsolate ' 
O  ih'Mi  laiitcine  ot  which  qucinl">  is  the  light ' 
O  palace  wliilom  day  that  now  art  night ! 
Well  oughtcst  thou  to  fall  and  I  to  die. 

It  would  be  unprofitable  to  enter  minutely  into  all  the 
poems  of  Chaucer,  which  arc  numerous  as  well  as  indi- 
vidually large.  His  Dream,  which  is  supposed  to  be  an 
epithalamium  on  the  marriage  of  John  of  Gaunt,  is  an 
allegory  of  very  childish  and  grotesque  fancy.  He  dreams 
of  an  enchanted  island,  which  is  visited  by  a  knight,  and 
invaded  by  Cupid,  who  brings  a  formidable  navy,  and 
wounds  the  queen.  The  knight  departs,  after  obtaining 
a  promise  of  marriage  from  the  queen ;  but  retuniing 
in  a  ship,  which  has  the  convenient  property  of  enlarg- 
ing or  contracting  its  dimensions,  he  finds  the  queen  has 
changed  her  mind.  The  knight  commits  suicide  at  the 
news,  and  the  queen  expires.  While  their  bodies  are 
surrounded  by  mourners,  a  beautiful  bird  enters,  and 
sings  over  the  bier  of  the  queen,  but  returning  back, 
dashes  against  a  window,  and  falls  down  lifeless.  An- 
other bird  enters,  and  restores  the  dead  one,  by  putting 
a  seed  into  its  mouth.  This  furnishes  a  hint  for  restor- 
ing the  knight  and  queen,  who  are  revived  and  married 
with  great  splendor.  Such  was  the  style  of  allegory  that 
was  tolerated  in  the  infancy  of  our  poetry.  It  certainly 
appears,  at  first  sight,  to  have  as  little  connection  with 
John  of  Gaunt  as  with  John  o'  Nokes,  and  to  be  abun- 
dantly foolish. 

The  Boke  of  the  Duchess  is  another  dream,  intended 
to  commemorate  the  sorrow  of  his  patron  for  the  same 
Lady  Blanche,  who  is  heroine  of  the  former  story.  He. 
dreams  that  he  has  been  led  into  a  forest  by  the  sound  of 
the  hunting  horn,  and  that  a  dog  who  comes  and  fawns 
tipon  him,  leads  him  to  the  foot  of  a  tree,  where  he  finds 
a  melancholy  knight,  evidently  Joiin  of  Gaunt,  who 
laments  to  him  for  the  loss  of  his  partner.  This  poem 
also  is  dull,  but  it  contains  one  descrii)tion  of  a  forest 
landscape,  in  a  very  sprightly  style.t  The  Assembly,  or 
the  Parliament  of  Birds,  is  another  poem  devoted  to  the 


fThc  poet  describes  himself  as  led  into  a  forest. 

Where  there  were  many  grene  greves,^ 
Or  thick  of  trees,  so  full  of  leaves  ; 
And  every  tree  stood  by  himsclve 
Fro  other  well  ten  foot  or  twelve. 
So  great  trees  and  so  huge  of  strengti, 
Of  forty  or  fifty  talhoms  length, 
All  clean  witbouten  bowc  or  stick, 
Willi  croppis  broad  and  eke  as  thick ; 

i  Grnes,  groves. 


They  werin  not  an  inch  asunder 
That  it  was  shade  ovir  all  undir. 
And  many  a  harte  and  many  a  liinde 
Was  both  before  me  an''  beliinde: 
Of  fawnis,  sowris.J  buckis,  does. 
Was  full  the  wood,  and  many  roes 
.^nd  many  squirrilis,  that  sate 
Full  high  upon  the  trees  and  ate- 

S  Stnerit,  bucks  four  years  old. 
4  L  2 


636 


CHAUCER. 


story  of  his  patron's  attachment.  It  commences  with  a 
lofty  abstract  from  the  Somiiiiim  Scipionis  ;  and  after  de- 
scribing the  parliament,  or  meeting-  of  birds,  to  choose 
their  mates  on  Valentine's  day,  tiresomcly  touches  the 
amour  of  the  royal  pair  under  the  similitude  of  eagles. 

The  Romaunt  of  the  Rose,  is  a  fine  translation  from 
the  French  allegory  of  John  da  Meun  and  William  de 
Lorris,  representing  the  dangers  and  difficulties  of  a 
lover. 

The  Flour  and  the  Leaf  is  another  allegory,  founded 
on  mysterious  allusions  to  the  virtues  of  the  vegetable 
world.  The  plan  of  the  poem  is  ascribed  by  Warton  to 
a  French  original ;  and  the  peculiar  style  of  French 
poetry  from  which  it  is  deduced,  is  supposed  by  the 
same  critic  to  be  that  of  the  Chants  Royaux  Balades 
Rondeaux  and  Pastorals,  which  Froissart  and  others  cul- 
tivated as  the  provengal  poetry  declined.  The  fancies 
with  which  this  poem  is  filled,  (says  the  same  author,) 
seem  to  have  taken  their  rise  from  the  floral  games  in- 
stituted in  France  in  the  year  1324,  which  filled  the 
French  poetry  with  images  of  this  sort.  They  were 
founded  by  Clementina  Isaure,  Countess  of  Tholouse, 
and  annually  celebrated  in  the  month  of  May.  She  pub- 
lished an  edict,  by  which  she  assembled  all  the  poets  of 
France  in  artificial  arbours,  dressed  with  flowers,  and  the 
successful  poet  was  rewarded  with  a  flower  made  in  gold. 
There  were  also  inferior  prizes  in  silver.  This  fantastic 
institution  soon  became  common  over  the  w  hole  kingdom 
of  France. 

The  best  of  Chaucer's  allegories  (and  we  long  to  have 
done  with  them)  is  his  House  of  Fame,  which  Pope  has 
so  elegantly  modernized.  Warton  has  injuriously  com- 
pared Pope's  imitation  to  the  modern  ornaments  in  the 
venerable  pile  of  Westminster  Abbey.  Analogies  drawn 
from  one  art  to  another,  are  unsafe  guides  in  matters  of 
taste,  and  of  all  analogies  we  deprecate  those  chiefly 
which  are  drawn  from  brick  and  stone.  We  will  not 
suffer  the  later  poet  to  be  condemned  by  so  arbitrary  a 
comparison.  Pope  has  not  indeed  the  merit  of  originality 
in  his  Tem/ile  of  Fame  ;  it  is  doubtful  if  even  Chaucer 
drew  it  from  invention  or  translated  it.  What  is  most 
bold  and  pleasing  in  Chaucer's  piece,  is  the  conception 
of  the  palace  of  Fame  ;  of  the  rock  of  ice  on  which  the 
perishable  names  of  grandeur  were  engraven  ;  his  theory 
and  explanation  of  the  expansion  of  sotnids,  spreading 
in  circles  through  the  air  like  the  rings  on  water,  when 
a  pebble  is  cast  into  it,  till  it  reach  the  abode  of  Fame  ; 
the  house  of  Rumour  for  ever  shifting  round.  These 
ideas,  and  the  claims  of  the  petitioners  at  the  tribunal  of 
Fame,  are  modernized  by  Pope  with  an  addition,  not  a 
loss  of  dignity.  In  some  respects,  the  judgment  of  Pope 
has  improved  upon  the  original.  Chaucer  supposes  him- 
self snatched  up  to  heaven  by  an  immense  golden  eagle, 
which  addresses  him  in  the  names  of  St  James  and  llic 
Virgin  Mary  ;  but  presently  quiets  tlic  poet's  apprehen- 
■■-ions  of  being  carried  off"  to  Dan  Jupiter  like  Ganymede, 
or  stcllified  like  Orion,  by  assuring  him  that  Jove  wishes 
him  to  sing  of  other  subjects  than  of  Venus  and  blind 
Cupids,  and  has  ordered  him  to  obtain  a  sight  of  the 
house  of  Fame.  The  ph''osophy  of  Fame  appears  in 
Pope  with  much  more  propriety,  coming  from  tlie  mouth 
of  the  poet  himself,  than  from  the  beak  of  a  talkative 
eagle. 

We  now  come  to  liis  immortal  Canterbury  Tales.  The 
subject  of  that  work,  it  will  be  hardly  necessary  to  in- 
form any  reader,  is  the  journey  of  a  number  of  travel- 


lers, who  are  going  on  a  pilgrimage  to  Canterbury,  and 
who  agree,  at  t);e  suggestion  of  a  jovial  landlord,  to  tell 
stories  by  the  way,  with  an  agreement,  that  the  one  who 
tells  the  best  story  should  have  a  supper  at  the  common 
expence  on  their  return.  The  plan  is  borrowed  from 
Boccaccio,  who  first  introduced  in  his  Decamerone  the 
dramatic  form  of  novel  writing ;  but  whatever  be  the 
merit  of  Boccaccio's  stories,  his  gentlemen  and  ladies 
in  the  Decamerone  are  spiritless  portraits,  compared  to 
those  of  Chaucer.  The  Italian  poet's  characters  are  true 
gentlemen  and  ladies,  as  similar  to  each  other  as  old 
shillings,  from  which  the  polish  of  society  has  effaced 
every  stamp  of  originality.  In  comparing  the  merit  of 
the  different  talcs,  Dryden  pronounces  the  highest  pane- 
gyric on  the  Knight's  story,  while  those  of  the  Squire 
and  Miller  have  been  honoured  by  the  preference  of  War- 
ton.  The  former  has  been  immortalized  by  the  notice 
of  Milton  himself,  viz.  the  story  of  Cambuscan  bold. 
The  enumeration  of  the  pilgrims  at  the  opening  of  the 
poem  has  no  rival  in  description  drawn  from  familiar  life. 
The  groups  of  Homer's  heroes,  and  of  Milton's  devils, 
arc  more  astonishing,  but  not  more  perfect  in  their  kind. 
The  scene  is  full  without  confusion,  varied  with  the  ap- 
pearance of  accident,  but  with  consummate  art.  Never 
were  drawn  together  a  company  so  completely  fitted  to 
be  the  representatives  of  the  entire  state  of  society  at  one 
period.  A  fine  unobtrusive  but  sufficient  contrast  is  sup- 
ported between  the  characters  ;  as  between  the  demure 
society  of  the  prioress  and  the  jovial  laxity  of  the  wife  of 
Bath  ;  the  rudeness  of  the  shipman  and  the  polish  of  the 
knight,  Sec. ;  but  it  is  a  contrast  arising  out  of  nature, 
not  an  antithesis  betraying  intention.  The  dramatic  con- 
duct of  the  piece  deserves  uncommon  approbation. 
Among  nine-and-twenty  travellers,  it  would  have  been 
unnatural  and  improbable  if  some  disagreeable  humour 
had  not  broken  out.  The  introduction  of  two  quarreling 
characters,  the  Sompnour  and  the  Frere,  two  descrip- 
tions of  the  priesthood  which  in  those  days  were  at  deadly 
enmity,  affords  both  a  spirited  and  amusing  break  in  the 
lounging  sociality  of  the  other  pilgrims,  and  an  occa- 
sion for  the  poet  to  indulge  his  satire  on  all  parts  of  the 
church,  by  employing  its  members  to  ridicule  each  other. 
The  Frere,  intolerant,  coarse,  and  abusive,  takes  an  op- 
portimity  of  hinting,  like  a  modern  methodist,  that  the 
soul  of  his  antagonist  is  doomed  to  hell.  The  Sompnour 
indignantly,  but  with  far  more  successful  wit  and  hu- 
mour, tells  a  story  of  a  canting  hypocritical  friar,  and 
exposes  the  mendicant  fraternity  to  derision.  The  story 
is  low  even  to  grossncss,  but  is  very  laughable.  Of  all 
the  characters,  the  Wife  of  Bath  is  perhaps  drawn  in  the 
strongest  and  broadest  lines  of  the  poet's  humour;  and 
if  we  could  venture  to  censure  Pope  for  any  failure  in 
his  imitation  of  the  old  bard,  it  would  be  in  having  miss- 
ed the  proper  aspect  of  tliis  incomparable  dame. 

Chaucer's  merits  as  a  poet  are  great  and  variotis,  but 
they  arc  all  inferior  to  his  power  of  delineating  living 
character.  His  landscapes  are  pleasant ;  his  feasts  and 
tournaments  arc  ])icturesque  ;  but  his  men  and  women 
are  not  inferior  even  to  Sliakspeare's  in  comic  spirit  and 
resemblance  to  nature.  He  is  sometimes  ])athetic,  and 
Warton  gives  an  instance  of  his  suUlimity,  but  the  pas- 
sage is  chiefly  borrowed  from  Statins,  and  is  mixed 
witli  much  incongruous  matter.  After  such  terrific 
images  as 

"  Tlie  sl:iyer  of  himsell'  yet  saw  I  tlicrc, 
His  hearlis  blood  vbalhcd  had  his  hair  ;' 
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aricr  "  Woodnesse  lauj^liintj  in  her  rage  ;"  after  exhibit- 
in)^  tin;  burnini;  ol'  sbips,  aiKJ  the  dcsdhilion  of  eiiics,  lie 
inlrodiiixs  tlie  "  cooke  scalded  for  all  ids  lon^^e  ladlt." 
UulCiiauccr  lived  when  taste  was  in  its  ehildhood. 

He  was  the  gieat  architect  of  our  versification.  He 
understood  the  mniiis  of  his  native  lan(,'uage,  and  adapt- 
ed it  to  those  structures  of  rhyme,  whicii  some  whimsi- 
cal projectors  in  the  age  of  Queen  Elizabeth  would  have 
denioiished,  in  older  to  substitute  a  Latin  form,  but 
whii  h  Spenser  in  his  better  judgment  followed  and  im- 
proved.* A  groundless  ol)jection  was  made  to  his  style 
liy  an  old  critic,  that  he  introduced  cartlr)ads  of  I-'i'cnch 
words  into  our  language.  It  is  a  satisfactory  answer  to 
this,  that  the  language  of  England  in  his  time  was  deep- 
ly intermixed  witli  French.  In  the  reign  of  I'L(!v.ar<l  the 
Third,  French  and  English  were  taught  together  at 
schools  ;  and  it  was  usual  to  make  the  scholars  construe 
their  Latin  into  EitiicIi.  A  Norman-Saxon  dialect  inust 
have  been  in  fad  the  accustomed  languaj;e  of  the  upper 
classes,  and  it  was  to  them  that  Chaucer  wrote.  Spenser 
thought  differently  of  his  style  from  the  critic  to  whom 
we  have  alluded,  when  he  pronounced  it  the  "  IVcl/  of 
English  unclijiled."  The  fluctuation  of  language  easily 
accounts  for  tliis  being  less  strictly  true  at  present  than 
200  years  ago.  In  general  his  words  in  a  single  sentence 
clearly  reach  the  meaning  to  which  they  point,  and  he  is 
only  fatiguing  because  he  multiplies  sentences,  and  spins 
out  descriptions.  This,  however,  like  the  coarse  part  of 
his  humour,  was  more  the  fault  of  his  age  than  of  him- 
self. While  the  beauties  of  style  in  more  refined  classics 
meet  and  surprise  us  at  every  turn,  those  of  Chaucer 
may  be  compared  to  flowers  which  we  collect  in  a  long 
journey,  numerous  in  the  sum,  but  collected  widely 
asunder.  This  expression  may  appear  irrevcrcnd  to 
those  who  are  enamoured  of  old  English  and  obsolete 
spelling,  merely  because  it  is  old  and  obsolete  ;  but  the 
reader  who  sits  down  to  Chaucer,  expecting  wonders  in 
every  page,  will  find,  that  though  there  is  much  to  re- 
ward his  patience,  there  is  also  something  to  exercise 
it.     (,) 

CHECK,  or  CHF.fiep,,  in  the  manufacture  of  cloth,  a 
very  extensive  variety  of  fanciful  goods,  made  from  all 
the  diflerent  substances  used  in  the  manufacture,  some- 
times separately,  and  sometimes  combined  in  the  same 
fabric.  Checks  are  made  by  forming  stripes  in  the  warp, 
cither  of  yarn  of  different  fineness,  or  of  different  co- 
lours. In  the  cotton  manufacture,  handkerchiefs  check- 
ed of  various  colours  form  a  very  extensive  bi-anch  of 
the  business,  and  arc  distinguished  by  the  general  name 
of  fnillicate,  from  the  Indian  article  of  which  they  are 
miitations.  Those  which  combine  the  most  extensive 
variety  of  colours,  for  the  same  reason  arc  called  Madras 
fiullicates  or  fiaiidkerchiifs.  The  ground  of  the  Madras 
handkerchiefs  is  a  pale  buff  colour,  very  like  that  of  the 
plain  cotton  cloth  known  by  the  name  of  nankeen,  or 
nanquin ;  and  in  the  real  Indian  manufacture,  the  buff 
ground  is  not  the  effect  of  any  cliemical  process  of  dye- 
ing or  tinging,  but  the  natvnal  colour  of  the  cotton.  In 
the  British  imitations,  the  ground  of  the  cloth  is  woven 
white,  and  afterwards  tinged  before  finishing.  The  most 
extensive  branch  of  check  manufacture,  however,  is  of 
that  coarse  kind  which  is  used  for  shirts  by  seamen,  and 
exported  in  very  great  quantities  to  the  West  Indian  co- 
lonies, for  various  articles  of  negro  clothing. 


I'ront  the  very  great  quanlities  ol  these  coarse  stuff* 
which  are  annually  consumed,  it  forms  a  very  prominent 
liranch  both  of  the  linen  aiid  cotton  manufacture.  The 
I'^ngli.sli  (  olton  checks  are  chielly  manufactured  at  IJh'ck- 
biirn,  and  other  villages  in  Lancashire  ;  and  the  principal 
scat  of  the  check  manufactory,  especially  the  coarser 
kinds,  in  Scotland,  is  at  the  town  of  KLirkaldy  in  Eifc- 
shire.  The  extensive  demand  for  this  article,  and  the 
coarseness  of  the  fabric,  renders  it  peculiarly  an  object 
fur  those  economical  improvements  by  which  a  reduction 
of  price  may  be  obtained,  without  preventing  those  em- 
ployed in  it  from  obtaining  by  their  labour  fair  and  com- 
petent means  of  subsistence.  It  seems,  for  this  reason, 
to  be  one  of  the  most  inviting  objects  for  the  a])piicaiion 
of  the  recently  introduced  operations  of  weaving  by 
power,  although,  as  far  as  we  know  or  have  reason  to 
believe,  lliis  has  not  hitherto  been  attempted.  Eor  this 
reason,  we  shall  here  explain  the  principles  of  an  inven- 
tion made  some  time  ago  by  the  author  of  this  article,  at 
the  refjuest  of  a  friend  who  was  engaged  to  a  considerable- 
extent  in  the  power  weaving  of  plain  calicoes  for  print- 
ing. It  was  not  put  in  practice,  by  the  death  of  the  per- 
son for  whose  use  it  was  intended  ;  and  other  pursuits 
have  hitherto  prevented  the  inventor  from  taking  any 
steps  to  bring  it  into  practice. 

To  fit  a  loom  moved  by  power  to  the  operations  of 
weaving  checks  of  every  description,  from  the  most  sim- 
ple pattern  of  blue  and  white,  for  a  seaman's  or  a  negro's 
shirt,  to  the  most  variegated  pattern  of  a  Madras  hand- 
kerchief, it  is  only  necessary  to  add  to  the  loom  a  very 
simi)lc  apparatus  for  moving  the  various  shuttles,  so  as  to 
work  allcrnatcly  accordiiip;  to  the  pattern  required.  This 
apparatus  will  be  found  in  Figures  I.  and  2.  Plate  CXL. ; 
and  the  inventor  offers  it  with  the  less  hesitation  or  dif- 
fidence, because,  although  he  admits  that  it  has  never 
been  practically  applied  to  this  purpose,  yet  he  has  used 
and  ijrovcd  one  of  a  much  more  complicated  and  diver- 
sified nature,  with  inieq\iivocal  success,  and  entirely  up- 
on a  similar  piinciplc.  in  the  patent  tambouring  machine- 
ry, where  the  effect  produced  was  greatly  more  difficult 
of  accomplishment.  The  figure  is  a  profile  section,  ta- 
ken longitudinally,  of  the  frame-work  of  a  power  loom 
of  that  kind  which  was  originally  introduced  in  Che- 
shire and  Lancashire,  and  is  known  there  by  the  name  of 
the  Stock/iort  loom.  In  Scotland,  it  is  generally  called 
the  Crank  loom,  from  the  means  by  which  the  motion  is 
communicated.  The  upper  rail,  or  cape  of  the  loom,  is 
represented  at  AA,  and  the  hanging  part,  or,  as  it  is  call- 
ed by  weavers,  the  sword  of  the  lay,  at  B.  Supposing 
that  a  pattern  combinini^  five  colours  is  required,  and 
that,  of  course,  five  different  shuttles  are  requisite,  a 
section  of  a  box  with  five  divisions,  distinguished  by  nu- 
merals, will  be  seen  at  C.  This  box  is  to  be  placed  on 
a  centre  pin  at  I,  and  by  moving  it  backward  and  for- 
ward, the  separate  divisions  from  1  to  5  may  be  succes- 
sively brought  into  the  working  position,  that  at  3  being 
represented  in  that  situation.  Let  D  be  a  wheel  of  a 
convenient  diameter,  with  a  ratchet  wheel  on  its  rim. 
This  wheel  may  be  made  of  well-seasoned  wood  ;  hut, 
although  more  expensive,  cast-iron  will  be  greatly  pre- 
ferable. With  the  lower  part  of  the  box-frame  the  le- 
ver E  is  connected  by  a  common  joint ;  and  by  means  of 
two  iron  pins  or  studs,  tlie  motion  for  shiftini;  the  boxes 
will  be  derived  by  the  rotation  of  the  wheel  D  on  its  own 


•  Spenser  seems  at  one  period  to  h.ive  been  a  convert  to  the  plan  of  naturaliiing  the  I^tin  hexameter  in  our  poctn-,  bat  he  certainly 
changed  his  mind. 
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axis.  This  irtolion  v.ill  be  given  at  each  motion  of  the 
lay  by  the  hook  H,  connected  with  the  lever  G  by  two  in- 
termediate cranks  at  L  and  M.  The  vibration  or  oscil- 
latory motion  of  the  lay,  generated  by  the  revolution  of 
the  crank  F,  is  represented  by  the  two  dotted  lines  drawn 
from  the  centre  on  \\  hich  it  swings.  Now  wlien  the  lay 
swings  forward  towards  the  wheel  D,  the  pin  in  the  end 
of  the  lever  E  will  come  in  contact  with  the  piece  of  wood 
or  metal  which  is  screwed  on  the  wheel  at  3.  Let  ano- 
ther vibration  of  the  lay  between  the  dotted  lines  take 
place,  and  the  piece  of  wood  4  will  be  presented  to  the 
pin  in  the  end  of  the  lever  E.  This  piece  being  nearer 
the  circumference  of  the  wheel  D  than  the  former,  the 
pin  will  be  sooner  stopped ;  and  the  lay  continuing  its 
motion  to  the  dotted  line,  it  is  evident  that  the  frame  of 
boxes  must  move  upon  its  centre,  and  the  box  4  will 
then  occupy  the  place  which  the  box  3  now  does,  and 
thus  the  shuttle  will  be  instantaneously  changed,  with- 
out for  one  second  impeding  the  speed  of  the  loom. 
When  the  wheel  D  is  again  shifted,  the  piece  5  will  pre- 
sent itself  to  the  pin,  and  again  instantaneously  shift  the 
frame,  to  present  a  new  shuttle  in  the  box  5.  Let  the  le- 
ver E  be  lengthened,  and  another  pin  placed  so  as  to 
come  in  contact  with  the  inside  of  the  second  range  of 
pieces  on  the  wheel  D,  and  the  boxes  will  be  successive- 
ly shifted  from  5  to  1  in  the  inverted  order  of  the  former 
shift.  This,  however,  will  not  be  efTected  when  the  lay 
comes  forward  to  the  cloth,  but  when  it  is  again  thrown 
back  towards  the  heddles ;  and  the  shift  will  take  place 
immediately  before  the  shuttle  receives  the  impulse 
which  is  to  throw  it  across  the  cloth.  Now  a  little  re- 
flection will  make  it  apparent,  that  a  wheel  of  this  de- 
scription may  be  fitted  to  every  possible  diversity  of  pat- 
tern, merely  by  giving  the  ratchet  wheel  as  many  teeth 
as  necessary,  and  screwing  pieces  to  move  either  pin 
between  the  concentric  circles  on  the  wheel  which  cor- 
respond to  the  box  to  be  presented.  If  the  wheel  is 
made  with  a  number  of  slotted  holes  diverging  from  the 
centre  towards  the  circumference,  the  pattern  may  be 
very  speedily  altered  from  one  description  to  another, 
and  very  few  wheels  will  be  required  for  each  loom.  The 
spring  K  will  keep  the  frame  of  boxes  steady  in  the  po- 
sition where  it  is  placed  until  a  fresh  shift  is  requisite. 
An  apparatus  of  this  kind  might  be  added  to  any  of  the 
power  looms  now  in  use  ;  and  there  seems  no  reason  to 
doubt  that  it  would  fit  them  for  a  much  more  extensive 
range  of  work  than  tlicy  have  been  hitherto  applied  to. 

Tlie  small  figure  -l  is  a  profile  of  the  wheel  D  and  le- 
ver E,  and  will  further  illustrate  how  the  stop  pieces  act 
upon  the  pins  at  hotli  extremities  of  the  vibration. 

It  seems  rather  extraordinary  that  no  plan  of  this  na- 
ture has  as  yet  l)ecn  adopted  ;  and  it  can  only  be  account- 
ed for  by  rellccling  how  very  precarious  every  new  in- 
vention is,  from  a  variety  of  causes  both  in  its  mechani- 
cal and  economical  relations.  The  extensive  use  to 
which  this  might  be  applied,  even  in  its  most  simple 
state,  for  weaving  low-priced  blue  and  white  checked 
cloth  must  be  evident,  when  we  reflect  that  these  checks 
supply  the  men  employed  in  the  navy,  amounting  to  up- 
wards of  130,000,  with  shirts  and  trowsers  ;  that  most  of 
the  labourers  and  operative  mechanics  wear  the  same 
kind  ;  and  that  it  supplies  the  negroes  in  the  colonics 
■with  their  chief  and  almost  only  clothing  ;  that  it  fur- 
nishes a  very  useful  i)art  of  the  dress  of  females  employ- 
ed in  almost  every  branch  of  domestic  industry;  and 
that,  besides  being  an  ai  tide  of  dress,  it  is  also,  among 
Uie  most  numerous  class  of  people,  very  much  in   use 


for  bed-hangings,  windov-curtains,  and  many  other  kinds 
of  household  furniture,     (j.  d.) 

CHEESE.     See  Dairy. 

CHEIRANTHUS,  a  genus  of  plants  of  the  class 
Tetradynamia,  and  order  Siliquosae.  See  Botany,  p. 
255. 

CHEIROSTEMON,  a  genus  of  plants  of  the  class 
Monadelphia,  and  order  Pentandria.  See  Botany,  p. 
265. 

CHELIDONIUM,  a  gentisof  plants  of  the  class  Po- 
lyandria,  and  order  Monogynia.     See  Botany,  p.  228. 

CHELMSFORD,  the  county  town  of  Essex,  is  de- 
lightfully situated  at  the  confluence  of  the  rivers  Chel- 
mer  and  Cann,  the  former  of  which  is  crossed  by  a 
bridge,  originally  built  by  Maurice,  bishop  of  London, 
but  rebuilt  in  1787.  The  town  consists  of  four  princi- 
pal streets,  and  possesses  several  elegant  public  build- 
ings. The  shire  hall  is  a  handsome  edifice,  and  contains 
apartments  for  the  courts  of  assize  and  session,  and  als» 
the  corn  exchange,  and  the  assembly  rooms.  Its  front, 
which  is  built  with  white  stone,  has  a  basement  of  rustic 
work,  and  a  pediment  sustained  by  four  three  quarter  Io- 
nic columns.  The  church,  dedicated  to  St  Mary,  is  a 
large  and  elegant  building.  The  body  of  the  church 
was  erected  in  1 803,  in  place  of  the  more  ancient  part, 
which  fell  down  in  1800.  It  has  a  square  flint  tower  at 
its  west  end.  On  the  Moulsham  side  of  the  Chelmer 
stands  the  county  gaol,  which  was  begun  in  1773,  and 
contahis  all  those  accommodations  which  are  now  almost 
every  where  extended  to  persons  in  confinement.  Two 
extensive  barracks  have  been  recently  built  here,  one  at 
the  west  end  of  the  town,  and  the  other  on  the  south 
side,  both  of  which  can  accommodate  4000  troops.  At  a 
short  distance  from  the  last  of  these  barracks  commences 
the  line  of  embankment,  with  the  batteries  and  parapets 
which  were  erected  for  the  defence  of  the  metropolis. 
The  other  public  buildings  in  Chelmsford,  are  the  free 
grammar  school,  endowed  by  Edward  VI.  in  1552  ;  a 
charity  school  for  50  boys,  founded  in  1713;  a  charity 
school  for  20  girls,  founded  in  1714;  and  a  neatly  sculp- 
tured conduit,  (with  the  figure  of  a  naiad  at  the  top,  and 
several  appropriate  inscriptions,)  to  which  the  water  is 
conveyed  from  a  spring  at  the  distance  of  a  quarter  of  a 
mile.  At  Galley  wood  Common,  near  Chelmsford,  there 
is  a  race  course,  on  which  three  plates  are  run  for  an- 
nually, and  one  of  them  of  the  value  of  100  guineas  is 
given  by  the  queen.  Number  of  houses  822.  Popula- 
tion in  1811,  4649;  males  2046,  females  2603;  females 
employed  ui  trade  533.  See  Gough's^f/rf//?o«s  ;o  Caw 
den's  Britannia,  vol.  ii.  p.  55  ;  and  Brayley  and  Britton's 
Bcaiitirs  of  Kngkuid  and  Wales,  vol.  v.  p.  256.     (^j) 

CHELONE,  a  genus  of  plants  of  the  class  Didjnia- 
mia,  and  order  Angiospermia.     See  Botany,  p.  248. 

CHELTENHAM,  a  town  of  England  in  Gloccstcr- 
shire,  celebrated  principally  as  a  watering  place,  is  situ- 
ated near  the  river  Chilt,  or  Chelt,  which  runs  into  the 
Severn  at  VVainlodc.  The  town  is  pleasantly  situated, 
and  is  sheltered  on  the  north-east  by  the  Cotswold  Hills, 
which  terminate  about  two  miles  to  the  north-east  of 
Cheltenham.  The  town  consists  only  of  one  street, 
which  is  about  a  mile  in  length,  and  during  the  last  20 
years  the  buildings  have  been  ])rogrcssively  improving. 
The  hotel,  and  the  lodging  houses,  arc  commodiously 
and  elegantly  fitted  up  ;  the  assembly  rooms  are  large 
and  handsome  ;  and  the  theatre  has  been  lately  complet- 
ed on  an  enlarged  plan.  The  church,  dedicated  to  St 
Mary,  stands  to  the  south  of  the  centre  of  the  town,  an4 
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is  a  large  buikling,  consibtinj^  of  a  iiavc,  chancel,  bicio 
aisles,  and  transept,  with  a  s(|iiare  tower  risiii|^  from  the 
intersection,  and  terminating  in  a  lofty  octagonal  spiie, 
which  deviates  consideiably  from  a  vertical  direction. 
There  is  in  the  north  transept  a  beantiful  circular  win- 
dow 15  feet  in  diameter,  divided  into  33  compartments. 
There  IS  an  anricnt  stone  cross  near  the  church,  consist- 
ing of  a  single  shaft  rising  from  the  centre  of  a  (light  of 
steps.  The  walks  in  the  church-yard  are  shaded  with 
double  rows  of  lime  trees.  Th<'.  other  public  institutions 
are,  an  hospital  for  six  poor  men  and  women  ;  a  free 
school  founded  in  ISZl;  and  the  Clicltcnham  repository 
established  in  1800. 

The  numerous  invalids  who  resort  to  CMieltenham, 
principally  between  the  months  of  May  and  November, 
are  supplied  from  three  springs,  which  were  discovered 
at  dilVcrcnt  periods.     The  mediciiial  ([ualitics  of  the  Spa 


were  lirst  discovered  in  17 If).  This  spring  rises  about 
six  feet  below  the  surface  of  a  meadow,  about  half  a 
mile  south  of  the  town,  and  is  an  excellent  purgative 
chalybeate.  It  was  enclosed  by  a  rail  in  1718,  and  in 
17.';8  a  brick  pavilion  on  five  arches  was  built  over  the 
well,  a  convenient  room  was  htted  up  for  the  reception 
of  the  company,  sevei-al  walks  were  formed,  and  a  long 
avenue  of  lime  trees  was  planted.  Another  spring  was 
discovered  in  1 788  at  the  depth  of  50  feet,  more  copious 
than  the  former,  and  possessing  all  its  medical  virtues. 
A  third  spring  was  discovered  by  Ur  Thomas  Jamieson 
in  1803,  which  contains  a  greater  proportion  of  suli>hu- 
reous  gas  than  any  of  the  rest.  Population  of  the  town 
and  parish  in  1811,  8325.  See  Brayley  and  IJriuon's 
licautica  of  lingland  and  IVatca,  vol.  5.  p.  675;  and 
Tour  in  Wales,  in  Philip's  Coil,  of  Voy.  vol.  iv.  p. 
17.     (to) 
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Is  the  science  which  treats  of  those  events  or  changes 
in  natural  bodies,  that  are  not  accompanied  by  sensible 
motions.  Its  object  is  to  ascertain  the  constituents  of 
bodies,  and  the  laws  by  which  the  sim])lc  atoms  of  mat- 
ter unite  together  and  form  compounds. 

Neither  the  origin  nor  primitive  meaning  of  the  word 
Chemistry,  in  Greek  X''!^"*'  o'"  TC^I^^"*'  's  accurately 
known.  That  it  was  used  by  the  Greeks,  at  least  soon 
afterthc  commencement  of  the  Christian  era,  is  certain  ; 
and  many  reasons  coincide  to  render  it  probable  that  it 
was  of  Egyptian  origin. 

It  is  certain,  that  the  ;K>!fi'i«  or  chemistry  of  the  ancients, 
was  the  name  of  an  art  of  some  kind  or  other.  Suidas,  a 
Greek  writer  of  the  ninth  century,  mentions  this  par- 
ticularly in  his  Lexicon,  under  the  word  f^viuia.  He 
informs  us,  that  it  was  an  Egyptian  art,  practised  at 
least  as  early  as  the  third  century  :  for  Dioclesian,  he 
tells  us,  ordered  all  the  chemical  books  of  the  Egyptians 
to  be  sought  ovit  and  burnt,  because  they  had  rebelled 
against  him. 

A  great  many  circumstances,  which  it  would  be 
tedious  to  adduce  here,  render  it  probable,  that  the  word 
chemistry,  among  the  Egyptians,  was,  at  a  very  early 
period,  nearly  equivalent  to  our  phrase  7iatural  /ihilosO' 
phy  in  its  most  extensive  sense,  and  comprehended  all 
the  knowledge  of  natural  objects  which  they  possessed. 
It  is  well  known,  that  among  the  Egyptians  all  science 
was  confined  to  the  priests,  who,  considering  it  as  a 
sacred  deposit,  took  every  ])recaution  to  conceal  it  from 
the  people.  It  is  possible,  tliat  this  was  die  reason  why 
natural  philosophy  got  from  them  the  name  of  Chemistry, 
which,  in  Plutarch's  opinion  at  least,  implied  the  hidden 
or  secret  science. 

Of  the  progress  which  natural  philosophy  had  made 
■among  the  Egyptians,  it  is  impossible  for  us  at  this  dis- 
tance of  time  to  judge.  The  secrecy  which  they  observ- 
ed, precluded  their  improvements  from  being  fully  detail- 
ed by  other  nations  ;  and  all  their  genuine  records  and 
writings  have  been  lost  and  destroyed,  in  the  shock  of  the 
numerous  revolutions  to  which  that  hapless  nation  has 
been  subjected.  Some  gleanings  may  indeed  be  gathered 
from  the  writings  of  Herodotus,  Plato,  Diodorus  Sicutus, 
Plutarch,  and  other  Grecian  philosophers,  who  were 
indebted  for  their  information  to  the  Egyptian  priests, 


and  from  Eusebius,  who  has  preserved  some  traces  of 
their  writings.  Prom  these  gleanings,  and  from  the 
lamp  of  philosophy  which  they  kindled  in  Greece,  it  is 
evident  that  they  had  made  some  progress  in  the  ma- 
thematical sciences ;  but  it  cannot  he  inferred,  that  they 
were  acquainted  with  that  branch  of  science  which  we  at 
present  call  chemistry.  They  were,  indeed,  acciuainted 
with  various  chemical  facts  ;  but  these  had  neither  been 
classified  nor  generalized. 

In  process  of  time,  the  word  chemistry,  as  has  been 
the  case  with  many  other  terms,  (the  English  word 
physician,  for  instance,)  seems  gradually  to  have  ac(|uir- 
cd  a  more  limited  and  precise  signification  ;  and  instead 
of  implying  the  whole  of  natural  philosofihy,  as  was 
originally  the  case,  to  have  been  confined  to  the  art  of 
luorking  metuts.  This  gradual  change  seems  to  have 
been,  in  a  great  measure,  owing  to  the  great  importance 
attached  by  the  ancients  to  the  art  of  working  metals. 
The  founders  and  improvers  of  it  were  considered  as 
the  greatest  benefactors  of  the  human  race  ;  statues  and 
temples  were  dedicated  to  their  honour ;  and  mankind,  in 
the  transports  of  their  gratitude,  raised  them  above  the 
level  of  humanity,  and  enrolled  them  in  the  number  of 
the  gods. 

How  long  the  word  chemistry  retained  this  new- 
signification,  wc  do  not  know  with  accuracy.  But  in 
the  time  of  Dioclesian,  as  Suidas  informs  us,  it  had 
acquired  another  and  still  mon:  limited  meaning,  namely, 
the  art  of  makinff  gold  and  silver.  The  cause  of  this 
new  limitation,  and  inc  origin  of  the  opinion  that  gold 
can  be  made  by  art,  are  equally  unknown.  The  art  ap- 
pears to  have  been  cultivated  with  considerable  eager- 
ness by  the  Grecian  ecclesiastics,  to  have  passed  from 
the  Greeks  to  the  Arabians,  and  by  the  Arabians  to  have 
been  brought  into  the  west  of  Europe.  Those  who 
believed  in  it  gradually  assumed  the  form  of  a  sect,  under 
the  name  of  .llchymists,  a  term  which  is  supposed  'o  be 
merely  the  word  chemist  with  the  Arabian  article  al 
prefixed.  Thus  the  word  chemistry,  originally  the  same 
with  natural  philosophy,  was  at  last,  in  consequence  ol 
a  very  whimsical  revolution,  applied  solely  to  the  an  of 
making  gold. 

The  alchymists  laid  it  down  as  a  first  principle,  that 
all  the  metals  arc  composed  of  the  same  ingredients  ;  or 
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rather  they  affirmed,  that  the  prhiciples  which  compose 
gold  exist  in  all  the  metals,  contaminated  indeed  with 
various  impurities,  but  capable,  by  a  proper  purification, 
of  being  brought  to  its  perfect  state.  The  great  object, 
therefore,  of  their  researches,  was  to  find  out  the  means 
of  producing  this  purification,  and  consequently  of  con- 
verting the  baser  metals  into  gold.  The  substance  which 
possesses  this  wonderful  property  they  called  lafiis  philo- 
80/ihorum,  or  the  philosofilier's  stone.  And  many  of  them 
boasted,  that  they  were  in  possession  of  this  grand  instru- 
ment. 

Chemistry,  as  the  term  was  used  by  the  alchymists, 
was  the  art  of  making  the  philosopher's  stone.  They 
affirmed,  that  this  art  was  above  the  reach  of  the  human 
capacity ;  and  that  it  was  made  known  by  God  to  those 
happy  sages  only  whom  he  peculiarly  favoured.  The 
fortunate  few  who  were  acquainted  with  the  philosophers' 
stone  called  themselves  adefiti,  adepts,  that  is,  persons 
who  had  got  possession  of  the  secret.  This  secret,  they 
pretended,  they  were  not  at  liberty  to  reveal,  affirming 
that  dire  misfortune  would  fall  upon  that  man's  head  who 
ventured  to  disclose  it  to  any  of  the  sons  of  men,  without 
the  clearest  tokens  of  the  divine  authority. 

The  alchymists,  in  consequence  of  these  notions,  made 
it  a  rule  to  keep  themselves  as  private  as  possible.  They 
concealed,  with  the  greatest  care,  their  opinions,  their 
knowledge,  and  their  pursuits.  And  in  their  communi- 
cations with  each  other,  they  adopted  a  mystical  and 
metaphorical  stile,  and  employed  peculiar  figures  and 
signs,  that  their  writings  might  be  understood  by  the 
adepts  only,  and  might  be  entirely  vmintelligible  to  com- 
mon readers. 

Notwithstanding  all  these  obstacles,  a  great  number 
of  alchymistical  books  made  their  appearance  during  the 
dark  ages ;  many  of  them  under  the  real  names  of  the 
authors,  but  a  still  greater  number  under  feigned  titles, 
or  ascribed  to  the  celebrated  sages  of  antiquity.  Though, 
during  the  whole  of  this  period,  the  art  of  printing  was 
unknown,  and  books  consequently  were  multiplied  with 
great  labour  and  expence,  this  does  not  seem  to  have 
much  lessened  the  number  of  alchymistical  tracts.  They 
must,  therefore,  have  been  bought  up  with  eagerness, 
even  by  those  who  had  no  pretensions  to  the  title  of 
adepts  ;  but  who  were  buoyed  up  by  the  delusive  hopes 
of  becoming  masters  of  tlic  grand  secret,  and  of  suddenly 
rising  by  its  assistance  to  aflluence  and  distinction. 

How  far  the  alchymistical  sect  had  extended  among 
the  ancients,  or  whether  it  had  assumed  the  form  of  a 
sect,  it  is  impossible  to  say.  Traces  of  it  appear  among 
the  Arabians,  who  turned  their  attention  to  literature 
soon  after  die  con(|uest  of  the  caliphs,  and  who  com- 
municated to  our  barbarous  ancestors  the  sacred  seeds 
of  science.  The  principal  chemical  writers  among  the 
Arabians  were  Ge'oer  and  Avlccnna  ;  and  in  their  writ- 
ings, such  of  them  at  least  as  we  have  reason  to  con- 
sider as  autlicntic,  tliere  appears  but  little  of  that  mysti- 
cism and  enigma  which  afterwards  assumed  a  systematic 
form. 

The  alchymists  seem  to  have  been  established  in  the 
west  of  Europe  at  least  as  early  as  the  8lh  century. 
Between  the  11th  and  1 5th  centuries,  alchymy  was  in 
its  most  nourishing  state.  The  writers  who  a])pearcd 
during  that  period  were  sufficiently  numerous,  and  very 
diflercnt  from  each  other,  both  in  llieir  style  and  abilities. 
Some  of  their  writings  are  totally  unintelligible,  and  bear 
a  stronger  resemljlance  to  the  reveries  of  madmen,  than 
to  the  sober  investigations  of  philosophers.     Others,  if 


you  make  allowance  for  their  metaphorical  style,  are 
written  with  comparative  plainness,  display  considerable 
acutencss,  and  indicate  a  pretty  extensive  acquaintance 
with  natural  objects.  They  often  reason  with  great 
accuracy,  though  generally  from  mistaken  principles; 
and  it  is  not  unfrequently  easy  enough  to  see  the  ac- 
curacy of  their  experiment,  and  even  to  point  out  the 
particular  circimistance  which  led  to  their  wrong  con 
elusions. 

The  principal  alchymists  who  flourished  in  Europe 
during  the  dark  ages,  and  whose  names  deserve  to  be 
recorded,  either  on  account  of  their  discoveries,  or  on 
account  of  the  uifluence  which  their  writings  and  ex- 
ample had  in  determining  the  public  taste,  were  Alber- 
tus  Magnus,  Arnoldus  de  Villa  Nova,  Roger  Bacon, 
Raymond  Lully,  and  the  two  Isaacs  of  Holland. 

Albertus  Magnus  was  born  in  the  year  1205,  and  died 
in  1280.  He  was  a  German,  and,  during  the  early  part 
of  his  life,  was  so  remarkable  for  his  dulness,  that  he 
became  the  jest  of  his  acquaintances.  When  about  17, 
he  appeared  at  the  university  of  Paris,  where  he  studied 
with  eclat,  and  where  afterwards  he  obtained  the  title  of 
doctor.  He  joined  the  order  of  Dominican  Monks  at 
Cologne,  and  was  also  bishop  of  Ratisbon.  His  works 
are  very  numerous  ;  but  those  relating  to  chemistry  are 
only  three  tracts,  i.  A  treatise  entitled  JDe  Alchyjnia,  in 
which  he  gives  a  very  distinct  account  of  all  the  chemi- 
cal substances  known  in  his  time,  and  of  the  manner  of 
obtaining  them.  He  describes  also,  very  concisely  and 
clearly,  the  different  instruments  then  employed  by  che- 
mists, and  the  various  operations  which  they  had  occa- 
sion to  perform.  This  treatise,  therefore,  is  of  con- 
siderable value,  because  it  exhibits  with  fidelity  the 
state  of  chemistry  in  the  13th  century.  Towards  the 
end,  indeed,  he  falls  into  the  common  cant  of  the  alchy- 
mists ;  but  even  then  he  uses  but  little  of  their  ambi- 
guous and  metaphorical  language.  2.  His  second  trea- 
tise is  on  Minerals,  and  is  equally  plain  and  sensible. 
3.  If  the  third  treatise,  entitled  Lilium  de  Sfiinis  £val- 
sum,  be  genuine,  it  must  have  been  written  at  a  very 
different  period  of  life ;  for  it  is  infinitely  inferior  to  the 
two  others. 

Albertus,  during  one  period  of  his  life,  taught  publicly 
in  the  university  of  Paris,  where  he  is  said  to  have  had 
foi-  a  pupil  the  celebrated  Thomas  Aquinas,  who  after- 
wards wrote  several  treatises  on  alchymy,  not  inferior,  in 
point  of  mysticism,  to  the  other  works  of  that  renowned 
divine.  There  arc,  however,  several  words  and  phrases 
{amalgam,  for  instance)  still  retained  in  chemistiy,  which 
make  their  first  appearance  in  his  works.  And  his 
theories,  which  arc  ingenious  enough,  tend  not  a  little  to 
elucidate  the  data  on  which  the  alchymists  went.  We 
find,  too,  in  him  the  commencement  of  that  combination 
of  astrology  and  alchymy,  which  makes  so  conspicuous 
a  figure  in  the  writings  of  his  successors. 

At  the  same  time  with  Albertus,  lived  Roger  Bacon, 
by  far  the  most  illustrious,  the  best  informed,  and  the 
most  scientific  of  all  the  alchymists.  He  was  born  in 
1224,  in  the  county  of  Somerset  in  England  ;  studied  at 
Oxford,  and  afterwaids  at  Paris.  He  became  a  corde- 
lier friar,  and,  devoting  himself  to  jihilosophical  inves- 
tigations, his  discoveries,  notwithstanding  the  pains 
which  he  took  to  conceal  tliem,  made  such  a  noise,  that 
he  was  accused  of  magic,  and  his  brethren  in  consecpicncc 
threw  him  into  prison. 

His  writings  display  a  degree  of  knowledge  and  ex- 
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Icnl  of  thought  scarcely  crcdiMc,  con.sidciiiiK  the  tiinc 
■when  he  wi-oic.  In  his  small  treatise,  Dc  MirabiH  I'lj- 
tcatate  Jrlis  et  Milurx,  lie  begins  by  pointing  out  tlic 
nbsurdily  of  bclicviiii;  in  inagic,  necromancy,  charms,  or 
any  of  those  similar  opinions  which  at  that  time  were 
universally  prcvaleiil.  He  points  out  the  various  ways 
in  which  mankind  are  deceived  by  jugglers,  ventrilo- 
quists, Sec. ;  mentions  the  advantages  which  physicians 
may  derive  from  acting  on  the  invaginations  of  their  pa- 
tients, by  means  of  charms,  amulets,  and  infallible  me- 
tlicincs  ;  aflirnis  that  many  of  those  tilings  which  arc 
considered  as  supernatural,  arc  merely  so  because  man- 
kind in  general  are  unacquainted  with  natural  philoso- 
phy. 'I'o  illustrate  this,  he  mentions  a  great  number  of 
natural  phenomena  which  had  been  reckoned  miraculous, 
and  concludes  with  several  secrets  of  his  own,  which  he 
aflirms  to  be  still  more  extraordinary  imitations  of  na- 
ture. These  ho  delivers  in  the  enigmatical  stile  of  the 
times,  induced,  as  he  tells  us,  partly  by  the  conduct  of 
other  philosophers,  partly  by  the  propriety  of  the  thing, 
and  partly  by  the  danger  of  speaking  too  plainly.  One 
of  these  secrets  is  a  description  of  gunpowder,  in  lan- 
guage which  cannot  be  mistaken.  This  was  more  than 
a  century  before  Swartz,  the  German,  who  got  the  credit 
of  the  discovery,  even  existed. 

Arnoldus  de  Villa  Nova  lived  at  the  same  time  with 
Roger  Uacon.  He  was  a  physician,  and  seems  to  have 
been  born  at  Villeneuve,  a  village  in  Provence,  about 
the  year  1240.  He  travelled  through  Spain,  France,  and 
Italy,  and  afterwards  taught  publicly  in  the  university  of 
Montpellier.  His  reputation  as  a  physician  was  so  great, 
that  his  attendance  was  requested  in  dangerous  cases  by 
diflerent  kings,  and  even  by  the  Pope  himself.  He  was 
skilled  in  all  the  sciences  of  his  time,  and  was  besides  a 
piolicient  in  Greek,  Hebrew,  and  Arabic.  When  at 
Paris  he  studied  astrology,  and  calculating  the  age  of 
the  world,  found  that  it  was  to  temiinate  in  the  year 
1335.  The  theologians  of  Paris  exclaimed  against  this 
and  several  of  his  other  opinions,  and  condemned  our 
astrologer  as  a  heretic.  This  obliged  him  to  leave  France ; 
but  the  Pope  protected  him.  lie  died  in  1313,  on  his 
way  to  visit  Pope  Clement  V.  who  lay  sick  at  Avignon. 
He  has  got  the  credit,  (though,  as  far  as  appears,  witli- 
out  deserving  it,)  of  the  discovery  of  spirit  of  wine  and 
oil  of  turpentine.  But  he  seems  to  have  been  one  of  the 
Srstthat  introduced  these  substances  into  pharmaceutical 
preparations.  All  his  life  long  he  was  passionately  devoted 
to  alchymy.  His  writings  on  the  subject  arc  numerous. 
They  all  treat  of  the  philosopher's  stone,  and  arc  much 
more  obscure  than  those  of  his  predecessors;  though  it 
must  be  acknowledged  that  some  important  facts  now  and 
then  occur  in  them.  Perhaps  the  most  curious  of  his 
tracts  is  his  Hosarium,  which  is  intended  as  a  compend 
of  all  the  alchymy  of  his  lime.  It  is  divided  into  two 
parts  :  The  first,  which  treats  of  tlie  theory  of  the  art, 
IS  plain  enough ;  but  the  second,  on  the  practice,  which 
is  subdivided  into  32  chapters,  and  which  professes  to 
teach  the  method  of  making  the  philosopher's  stone,  is 
in  several  places  unintelligible. 

Raymond  Lully,  who  was  born  at  Barcelona  in  1235, 
was  a  disciple  of  Arnold,  though  they  were  both  nearly  of 
the  same  age,  and  died  almost  at  the  same  time.  The 
history  of  Raymond  is  very  obscure.  According  to  some, 
Ije  was  at  first  a  profound  logician,  but,  being  disgusted 
with  the  vanity  of  disputing  without  end  about  trifles  and 
absurdities,  he  turned  the  whole  of  his  attention  to  alchy- 
my.   He  afterwards  travelled  through  France,  Germany, 
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and  I'Lngland ;  and,  if  some  accounts  arc  to  he  credited, 
he  was  at  last  stoned  to  death  in  Afiica  for  preaching' 
Christianity.  His  chemical  writings  arc  very  niimi-ious; 
but  the  whole  of  them  are  so  obscure,  and  abound  no 
much  in  ridiculous  whims  and  absurdities,  that  they 
hardly  deserve  the  labour  of  a  perusal.  He  seems  to 
have  been  the  first  who  introduced  those  hicroglyphical 
pictures  or  symbols,  which  afterwards  appeared  in  such 
profusion  in  the  writings  of  the  alchyniists.  He  was. 
however,  the  discoverer,  or  at  least  the  first  dcscribcr, 
of  some  very  important  chemical  agents. 

John  Isaac  Hollandus,  and  his  countryman  of  the  same 
name,  were  either  two  brothers,  or  a  father  and  son. 
They  were  born  in  Stolk,  a  village  in  Holland,  it  is  sup- 
posed in  the  13ih  centuiy.  They  wrote  various  treatises 
on  chemistry,  remarkable,  considering  the  time  when 
they  lived,  for  clearness  and  precision.  They  describe 
all  their  processes  with  accuracy,  and  even  give  figure^, 
of  the  instruments  which  they  employed.  This  renders 
their  works  very  intelligible  ;  and  they  deserve  atten- 
tion, because  they  exhibit  the  clearest  proofs  that  many 
of  the  processes  supposed  of  much  more  modern  date 
were  well  known  to  them. 

These  are  the  principal  alchyniistical  writers.  It  would 
be  tedious  and  useless  to  enlarge  the  catalogue,  as  the 
greater  number  of  their  writings  are  remarkable  for  no- 
thing but  obscurity  and  absurdity.  They  all  boast  that 
they  are  in  possession  of  the  philosopher's  stone  ;  thc) 
all  profess  to  communicate  thc  method  of  making  it ; 
but  their  language  is  enigmatical,  that  only  the  wise 
may  receive  instruction,  and  that  they  may  assist  those 
adepts  alone  who  are  favoured  with  illumination  from 
heaven.  Their  writings,  in  those  benighted  ages  of  ig- 
norance, gained  implicit  credit,  and  thc  covetous  were 
filled  with  ridiculous  desires  to  enrich  themselves  by 
means  of  their  discoveries.  This  laid  the  unwary  open 
to  the  tricks  of  a  set  of  impostors,  who  went  about  the 
world  pretending  that  they  were  in  possession  of  thc 
secret  of  thc  philosopher's  stone,  and  offering  to  com- 
municate it  to  others  for  a  suitable  reward.  Thus  they 
contrived  to  get  possession  of  a  sum  of  nioncv,  and 
afterwards  they  either  made  off  with  their  booty,  or  tired 
out  the  patience  of  their  pupils  by  intolerably  tedious, 
painful,  expensive,  and  ruinous  processes.  It  was  against 
these  men  that  Erasmus  directed  his  well  known  satire, 
entitled  T/ie  Mchymht.  The  tricks  of  these  impostors 
gradually  exasperated  mankind  against  the  whole  frater- 
nity of  the  alchymists.  Books  ajjpeared  against  them  in 
all  quarters,  wiiich  the  art  of  printing,  just  invented, 
enabled  thc  authors  to  spread  with  facility  :  Thc  wits  of 
the  age  directed  against  them  thc  shafts  of  their  ridi- 
cule; men  of  science  endeavoured  to  point  out  the  im- 
possibility, or  at  least  the  infinite  difficulty,  of  the  art ; 
men  of  learning  rendered  it  probable  that  it  never  had 
been  understood  ;  and  men  in  authority  endeavoured,  by 
laws  and  by  punishments,  to  save  their  subjects  from  thc 
talons  of  impostors. 

Thc  chemists,  of  whom  we  have  hitherto  spoken, 
confined  their  researches  chiefly  to  the  metals  and  to  the 
method  of  making  gold  ;  throv.ing  out,  however,  occa- 
sional hints  of  the  importance  of  their  art  in  medicine. 
But  the  first  man  who  formally  applied  chemistry  to  me- 
dicine was  Basil  Valentine.  He  is  said  to  have  been 
born  in  1394,  and  to  have  been  a  Benedictine  nionk  at 
F.iford,  in  Germany.  He  wrote  various  treatises  on 
cliemislry,  in  all  of  which  he  applies  it  to  medicine. 
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The  most  important  and  famous  of  them  is,  his  Currus 
triumphalis  Jntimonii,  in  which  he  celebrates  the  virtues 
of  antimonial  medicines,  of  which  he  had  been  the  ori- 
ginal discoverer.  He  first  taught  the  doctrine,  that  all 
substances  are  composed  of  salt,  sut/t/iur,  and  mercury, 
which  makes  so  prominent  a  figure  in  the  writings  of 
some  of  his  successors. 

Chemists  had  for  ages  hinted  at  the  importance  of  dis- 
covering a  universal  remedy,  which  should  be  capable 
of  curing,  and  even  of  preventing,  all  diseases;  and  se- 
veral of  them  had  asserted,  that  this  remedy  was  to  be 
found  in  the  philosopher's  stone;  which  not  only  convert- 
ed base  metals  into  gold,  but  possessed  also  the  most  so- 
vereign virtue,  and  was  capable  of  curing  all  diseases  in 
an  instant,  and  even  of  prolonging  life  to  an  indefinite 
length,  and  of  conferring  upon  the  adepts  the  gift  of 
immortality  upon  this  earth.  This  notion  gradually  gain- 
ed ground,  and  the  word  chemistry,  in  consequence,  at 
length  acquired  a  more  extensive  signification,  and  im- 
plied not  only  the  art  of  making  gold,  but  the  art  also  of 
/ire/iaiing  the  univtrsal  medicine.  Just  about  the  time 
that  the  first  of  these  branches  was  sinking  into  discredit, 
the  second,  and  with  it  the  study  of  chemistry,  acquired 
an  unparalleled  degree  of  celebrity,  and  attracted  the  at- 
tention of  all  Europe.  This  was  owing  to  the  appear- 
ance of  that  very  extraordinary  man  Theophrastus  Para- 
celsus. 

He  was  born  in  1493,  near  Zurich,  in  Switzerland. 
His  father,  who  was  a  medical  practitioner,  instructed 
him  in  physic  and  surgery.  Conceiving  a  passion  for 
alchymy,  he  was  put  under  the  care  of  Trithemius,  abbot 
of  Spanheim,  and  afterwards  of  Sigismund  Fuggerus, 
from  whom  he  acquired  the  practical  part  of  the  art. 
Afterwards  he  visited  all  the  universities  of  Germany, 
Italy,  France,  and  Spain,  and  travelled  through  almost 
every  country  in  Europe  ;  consulting  indifferently,  phy- 
sicians, barbers,  old  women,  conjurers,  and  chemists. 
At  the  age  of  20  he  was  taken  prisoner  by  the  Tartars, 
and  carried  before  the  Czar  of  Russia,  whose  son  he  ac- 
companied in  an  embassy  to  Constantinople  ;  where,  as 
he  tells  us,  he  was  first  let  into  the  secret  of  the  philoso- 
pher's stone.  He  now  applied  himself  to  the  practice  of 
medicine  with  so  much  success,  that  he  acquired,  in  con- 
sequence, a  very  great  reputation.  The  venereal  dis- 
ease had,  a  little  before,  made  its  appearance  in  Italy, 
and  was  now  carrying  its  ravages  over  Europe,  and  baf- 
fling the  feeble  attempts  of  the  regular  physicians  of  the 
times.  Paracelsus,  previously  instructed  by  Carpus  of 
Boulognia  in  the  method  of  treating  it  by  means  of  mer- 
cury, cured  that  formidable  disease  wherever  it  present- 
ed itself,  with  comparative  ease,  and  with  the  most  un- 
bounded applause.  Opiimi,  too,  which  he  employed 
with  freedom,  enabled  him  to  cure,  or  at  least  to  palliate, 
many  painful  disorders. 

In  the  .34th  year  of  his  age,  when  his  reputation  was 
at  its  height,  he  was  appointed  by  the  magistrates  of 
Basle  to  deliver  lectures  in  their  town,  and  thus  was  the 
first  public  professor  of  chemistry  in  Europe  ;  for  before 
that  time,  the  science  was  not  taught  in  any  university. 
In  two  years  he  quarrelled  with  the  magistrates  about  a 
medical  fee,  and  left  the  city.  He  rambled  up  and  down 
the  country,  his  disciples  gradually  forsook  him,  he  sunk 
into  the  deepest  dissipation,  being  scarcely  ever  sober, 
and  never  changing  Ids  clothes,  not  even  during  the 
night.  At  last,  in  the  month  of  September  1541,  ho 
died  at  Saltzburg,  after  a  few  days  illness,  in  the  47th 


year  of  his  age.  Though  he  boasted  all  his  life  long  that 
he  was  ui  possession  of  the  universal  medicine,  which 
he  called  elixir  firofirietatis,  by  which  he  could  not  only 
cure  all  disorders,  but  prolong  his  own  life  to  an  indefi- 
nite length,  and  he  actually  talked  of  living  to  the  age  of 
Methuselah. 

It  is  not  necessary  to  draw  any  character  of  this  extra- 
ordinary man.  That  he  was  an  impostor,  and  boasted  of 
secrets  which  he  did  not  know,  cannot  be  denied  ;  that 
he  stole  many  opinions,  and  even  facts,  from  others,  is 
equally  true  ;  his  arrogance  was  insupportable,  his  bom- 
bast ridiculous,  and  his  whole  life  a  continued  tissue  of 
blunders  and  vice.  At  the  same  time,  it  must  be  acknow- 
ledged that  his  talents  were  great,  and  that  his  labours 
were  not  entirely  useless.  He  contributed  not  a  little  to 
dethrone  Galen  and  Avicenna,  who  at  that  time  ruled 
over  medicine  with  absolute  power,  and  to  reinstate  Hip- 
pocrates on  that  chair  from  which  he  ought  never  to  have 
risen.  He  certainly  gave  chemistry  an  eclat  which  it 
did  not  before  possess  ;  and  this  must  have  induced  many 
of  those  laborious  men  who  succeeded  him  to  turn  their 
attention  to  the  science.  Nor  ought  we  to  forget,  that, 
by  carrying  his  speculations  concerning  the  philosophers' 
stone  and  the  universal  medicine  to  the  greatest  height 
of  absurdity,  and  by  exemplifying  their  emptiness  and 
uselessness  in  his  own  person,  he  undoubtedly  contri- 
buted more  than  any  man  to  their  disgrace  and  subse- 
quent banishment  from  the  science.  Just  as  Mr  Hume, 
by  carrying  the  ideal  system  to  the  utmost  pitch  of  ex- 
travagance, may  be  in  some  measure  considered  as  the 
occasion  of  that  general  reform  in  metaphysics  which  has 
since  taken  place. 

In  1577,  or  just  36  years  after  the  death  of  Paracelsus, 
his  great  admirer  and  disciple  Van  Helmont  was  born  of 
a  noble  family  at  Brussels.  He  studied  medicine  con- 
trary to  the  inclination  of  his  relations,  was  early  distin- 
guished for  his  extensive  reading  and  great  knowledge, 
and  was  created  doctor  of  medicine  at  the  age  of  22,  hav- 
ing previously  read  public  lectures  on  surgery  at  Lo- 
vain.  Soon  after,  happening  to  get  a  slight  itch,  and 
perceiving  that  the  regular  treatment  had  no  effect  upon 
it,  but  that  sulphur  speedily  removed  it,  he  became  in 
consequence  disgusted  with  medicine,  renounced  the 
study,  divided  his  fortune  among  his  relations,  and  left 
his  country  with  an  intention  never  more  to  return.  He 
spent  ten  years  in  travelling;  and  at  last,  having  acquir- 
ed a  knowledge  of  chemistry,  he  became  violently  at- 
tached to  it,  and  resolved  to  devote  to  it  the  remainder 
of  his  life.  In  1609,  he  married  and  returned  to  Wil- 
woord,  where  he  employed  himself  in  making  chemical 
experiments,  and  in  applying  that  science  to  medicine. 
His  publications  soon  gave  him  celebrity,  and  he  was 
more  than  once  invited  to  the  court  of  Vienna.  He  died 
in  1644,  at  the  age  of  67.  Like  his  predecessor  Paracel- 
sus, he  boasted  that  he  was  in  possession  of  the  univer- 
sal remedy,  to  which  he  gave  the  name  of  alkahest.  His 
chemical  discoveries  were  numerous,  and  justly  entitle 
him  to  distinction. 

Van  Helmont  may  be  considered  as  the  last  of  the  al- 
chymists.  His  death  completed  the  disgrace  of  the  uni- 
versal medicine,  which  afterwards,  like  the  philosophers' 
stone,  was  considered  by  all  rational  chemists  as  a  palpa- 
ble absurdity.  His  contemporaries,  and  those  who  im- 
mediately succeeded  him,  if  we  except  CroUius  and  a 
few  other  blind  admirers  of  Paracelsus,  attended  solely 
to  the  improvement  of  chemistry,  and  the  refutation  of 
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tlic  absurd  tenets  of  the  alchymists.  The  chief  of  tlicm 
were  Agricola,  Bcguin,  Glaser,  Erkern,  Glauber,  Kun- 
kcl,  Boyle,  &c. 

Tlic  i'ouiuialions  of  the  alchymislical  system  l)einfj  thus 
shaken,  the  facts  which  had  been  collected  tumbled  into 
a  heap  of  rubbish,  and  chcniihtry  was  left  without  any 
fixed  piiiiciplcs,  to  wander  about  in  the  dark,  destitute 
of  an  object.  At  last,  there  arose  a  man  thoroujjlily  ac- 
quainted with  the  whole  of  these  farts,  capable  of  ar- 
ranj^inj;  them,  and  of  perceiving  the  important  purposes 
to  which  tlicy  might  be  applied,  and  able  to  point  out  the 
proper  objects  to  which  the  researches  of  chemists  ought 
to  be  directed.  This  man  was  Ueccher.  He  accom- 
plished the  arduous  task  in  his  work,  entitled  Pliysica 
Subcerranea,  published  at  I'rankfort  in  the  year  1669. 
The  publication  of  this  book  forms  a  very  important  era 
in  the  history  of  chemistry.  It  then  escaped  for  ever 
from  the  trammels  of  alchymy,  and  became  the  science 
which  we  find  it  at  present. 

Thus  it  appears,  that  the  word  chemistry  has  had  at  dif- 
ferent times  no  less  than  five  meanings.  It  first  signi- 
fied natural  fihilosofihy  ;  afterwards  it  was  restricted  to 
the  art  of  working  metals  ;  at  a  later  period  it  meant  the 
art  of  making  gold  i  at  a  still  later  period,  the  discovery 
of  a  universal  medicine  was  also  included  under  it ;  and, 
last  of  all,  in  1669,  it  became  the  science  which  investi- 
gates the  insensible  motions  of  bodies.  Thus,  after  a  va- 
riety of  transformations,  it  stopped  at  last,  and  now  com- 
prehends under  it  precisely  one-half  of  its  original  signi- 
fication. At  first  it  was  the  name  of  the  whole  of  na- 
tural science,  whereas  now  it  is  only  the  name  of  one  of 
the  two  branches  into  which  science  is  divided. 

John  Joachim  Bccchcr,  to  whom  the  honour  of  laying 
the  foundation  of  the  science  of  chemistry  belongs,  was 
born  at  Spires  in  1625,  and  seems  to  have  been  of  Jew- 
ish extraction.  He  was  first  a  professor  of  medicine, 
then  physician  to  the  Elector  of  ftlcntz,  and  afterwards 
to  the  Elector  of  Bavaria.  Towards  the  end  of  his  life, 
he  went  to  England,  and  died  in  London  in  1682,  as  is 
suspected,  in  great  poverty.  His  writings  testify  with 
what  success  he  applied  himself  to  the  study  of  chemis- 
try. 

Ernest  Stahl,  his  disciple,  and  the  commentator  of  the 
Physica  Subterranca,  gave  the  science  a  degree  of  order 
and  extension  which  raised  it  in  some  respects  to  a  level 
with  mechanical  philosophy,  and  secured  to  himself  the 
highest  and  most  exalted  repiitation.  This  philosopher, 
a  German,  first  physician  to  the  King  of  Prussia,  profes- 
sor of  medicine  and  of  chemistry,  who  was  born  in  the 
year  1660,  seems  to  have  been  actuated  from  his  very 
Infancy  by  a  violent  passion  for  chemistry.  At  the  age 
of  fifteen  he  could  repeat,  by  heart,  the  whole  of  the 
Chemia  Philosofihica  of  Bariierus,  at  that  time  the  most 
popular  book  on  the  subject.  He  attached  himself  par- 
licularly  to  the  writings  of  Beccher,  whom  he  resembled 
in  activity  and  brilliancy  of  imagination,  and  far  surpass- 
ed in  precision  and  judgnient.  Beccher's  theory,  in  iiis 
hands,  was  new  modelled  and  simplified.  He  explained 
the  nature  of  combustion,  and  reduced  the  phenomena 
of  chemistry  under  a  certain  number  of  general  heads. 
His  system  forms  as  complete  a  whole,  and  has  as  im- 
posing an  aspect,  as  any  which  has  hitherto  been  pro- 
mulgated. It  was  the  result  of  very  cautious  researches, 
and  was  elucidated  and  confirmed  by  satisfactory  expe- 
riment. No  wonder,  then,  that  its  author  attracted  ge- 
neral admiration,  and  tliat  he  was  dignified  with  the  title 
of  the  sublime  Stahl.    His  theory  consisted  in  supposing, 


that  a  certain  substance,  called /iA/ojj'M^on,  forms  a  part 
of  all  combustible  bodies;  that  ils  :icparation  constitutcn 
fire,  while  its  vai'ious  combinations  pr(>ducc  most  of  the 
other  phenomena  of  chemistry.  It  was  first  developed 
soon  after  the  commencement  of  the  ISlli  century;  and 
Stahl'.s  Fundamcnta  Chemia;  were  fiist  J>ublished  in  172.>. 
I'or  a  ])eriod  of  almost  fifty  years  after  the  appearance 
of  that  book,  the  sole  object  of  chemists  was  U}  confirm 
and  extend  the  theory  of  the  author.  And  it  applied  so 
happily  to  their  different  discoveries, — enabled  them  in 
many  cases  to  foretel  the  event, — and  assisted  them  so 
much  to  penetrate  into  the  still  unexplored  recesses  of 
nature,  that  we  have  no  reason  to  be  surprised  at  the  ad- 
miration which  it  excited, — at  the  attachment  which  che- 
mists displayed  for  it, — and  the  violence  with  which  they 
supporletl  it. 

A  system  of  chemistry,  published  in  1732,  contribut- 
ed, perhaps,  as  much  as  the  theory  of  Stahl,  though  in  a 
very  different  way,  to  the  improvement  and  subsequent 
popularity  of  chemistry.  This  system  was  written  by 
Boerhaave,  one  of  the  most  accomplished  philosophers, 
and  perhaps  the  most  celebrated  pliysician,  that  ever 
flourished  in  modern  Europe.  A  surreptitious  copy  of 
his  chemical  lectures  having  been  printed  by  some  of 
his  pupils,  he  was  under  the  necessity,  in  1732,  of  revis- 
ing and  publishing  his  system  of  chemistry :  a  system 
which  contained  a  much  fuller  collection  of  chemical  ex- 
periments, and  more  exact  directions  for  repealing  them, 
than  any  previously  offered  to  the  world.  The  bounds 
of  the  science  were  enlarged  by  this  acute  philosopher, 
who  had  stored  his  mind  with  the  principles  of  mecha- 
nical philosophy.  His  account  of  fire,  of  thermometers, 
and  other  similar  chemical  instruments,  was  excellent, 
considering  the  period  in  which  lie  wrote. 

The  taste  for  chemistry  which  these  celebrated  men 
had  inspired,  together  witli  the  numerous  academies  and 
societies  of  different  kinds  all  over  Europe,  who  dedi- 
cated a  portion  of  thcirtimc  to  chemical  researches,  oc- 
casioned luinKious  publications  on  that  subject,  and  se- 
veral discoveries  of  importance  were  the  result.  The  sci- 
ence became  more  and  more  respectable,  and  the  Stah- 
lian  theory  was  more  completely  developed,  especially 
in  CJermany  and  in  1" ranee,  where  several  chemists  of 
eminence  successively  cultivated  the  science.  Among 
the  German  chemists,  none  holds  a  higher  rank  than 
Margraaf,  a  member  of  the  Berlin  .\cadcmy,  to  whom 
we  are  indebted  for  some  very  im])oriant  discoveries.  He 
first  had  the  courage  to  call  in  question  the  authority  of 
Stahl ;  and  his  experiments  on  pho.sphorus  destroyed  one 
of  the  strong  holds  upon  which  the  Stahlian  theory  de- 
pended. Rouellc  and  Macquer,  two  Frenchmen,  and 
associated  teachers,  were  scarcely  less  celebrated  ;  the 
first  as  a  skilful  practical  chemist,  the  second  as  an  elo- 
quent lecturer.  The  first  may  be  considered  as  the  foun- 
der of  the  chennstry  of  animal  bodies  as  it  exists  at  pre- 
sent. When  he  published  his  analysis  of  urine  and 
blood,  he  had  scarcely  any  model.  To  Macquer,  born  at 
Paris  in  1718,  we  are  indebted  for  an  elementary  trea- 
tise on  chemistry,  written  with  such  simplicity  and  per- 
spicuity, that  it  stamped  the  form  of  subsequent  works, 
and  was  even  used  in  the  diftcrent  universities  of  Eu- 
rope. We  are  indebted  to  Maccpicr  also  for  a  dictiona- 
ry of  chemistry,  first  published  in  1766,  which  contribut- 
ed in  iio  common  degree  to  the  improvement  of  tlie  sci- 
ence. In  this  work,  the  different  chemical  substances 
and  instruments  were  described, — the  theories  were  ex- 
plained and  examined, — the  improvements  still  wanted 
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were  pointed  out — the  errors  and  imperfections  were 
stated  with  a  clearness  and  warmth  which  never  fail  to 
interest  the  reader.  This  dictionary  was  translated  into 
Italian,  German,  and  English  ;  and  the  translators,  who 
were  all  well  acquainted  with  the  subject,  rendered  it 
still  more  complete  by  their  valuable  notes. 

Chemistry  was  still  far  from  being  on  a  footing  with 
mechanical  philosophy.  The  reasoning  employed  was 
often  loose  and  unsatisfactory,  and  frequently  amounted 
to  nothing  more  than  far-fetched  and  ill-conducted  ana- 
logies. The  correction  of  these  faults  required  all  the 
influence  of  a  man  who  had  been  accustomed  to  the  ri- 
gid accuracy  of  mathematical  demonstration, — whose 
profound  mind  had  embraced  every  part  of  human  know- 
ledge,— whose  sound  judgment  could  not  be  biassed  by 
prejudice, — whose  industry  was  not  to  be  overcome  by 
fatigue,  or  want  of  health,— whose  candour  and  love  of 
truth  were  not  to  be  shaken, — and  who  generously  sacri- 
ficed himself  to  the  improvement  of  the  sciences.  Nor 
need  we  name  this  philosopher.  Every  one  who  is  not  a 
total  stranger  to  chemistry  must  have  heard  of  Berg- 
man, whose  very  name  is  a  sufficient  panegyric.  This 
illustrious  Swede  was  born  in  1735,  at  Catherinberg,  in 
West  Gothland.  His  father  was  receiver  of  the  reve- 
nues in  that  province,  a  post  at  that  time  neither  very  lu- 
crative nor  respectable,  which  induced  him  to  urge  his 
son  to  assume  the  profession  of  law  or  divinity.  Young 
Bergman  accordingly  went  to  Upsal  with  that  intention, 
and  commenced  his  studies  under  the  inspection  of  a 
friend.  But  he  very  soon  testified  a  dislike  to  both  the 
professions  for  which  he  was  intended,  while  he  mani- 
fested a  violent  passion  for  mathematics  and  philosophy. 
His  friend  remonstrated  with  some  severity,  and  pointed 
out  the  imprudence  of  his  choice.  Bergman  listened  in 
bilcnce,  but  still  persevered  in  his  favourite  pursuits. 
His  friend  deprived  him  of  his  books,  restricted  his  stu- 
dies, and  left  him  only  to  choose  between  law  and  divini- 
ty. This  restraint  almost  proved  fatal :  Bergman's 
health  declined  ;  it  was  found  necessary  for  him  to  leave 
the  university,  and  return  home.  His  relations,  finding 
it  in  vain  to  struggle  with  his  inclinations,  at  last  indulg- 
ed them,  and  left  him  at  liberty  to  pursue  those  studies 
of  which  he  was  so  distractedly  fond. 

At  that  time  Linnseus,  after  having  surmounted  obsta- 
cles sufficient  to  have  crushed  a  man  of  ordinary  energy, 
was  in  the  height  of  his  glory,  and  was  revered  every 
where  as  the  patriarch  of  natural  history.  He  had  infus- 
ed the  enthusiasm  which  actuated  his  own  breast  into  the 
minds  of  his  pupils,  and  at  Upsal  every  student  was  a 
natural  historian.  Bergman,  in  particular,  attached  him- 
self to  Linnxus,  and  bestowed  much  pains  on  botany  and 
entomology.  This  last  branch  of  natural  history  is  deep- 
Jy  indebted  to  him.  He  first  displayed  in  it  those  powers 
of  arrangement  which  constitute  the  charm  of  his  works, 
and  that  penetration  which  produced  afterwards  such  im- 
portant fruits.  On  his  retiu-n  to  the  university,  he  im- 
parled his  discoveries  to  Linnaeus,  who  sent  Ihcm  with  a 
very  flattering  panegyric  to  the  Academy  of  Stockholm, 
— "  Vidi  et  obslujiiii!" 

In  the  year  1751,  Bergman  was  appointed  teacher  of 
mathematics  and  natural  philosophy  at  Upsal.  He  was 
in  this  situation  in  17G7,  when  Wallerius,  at  that  time 
professor  of  chemistry  at  U|)sal,  resigned  his  chair. 
Bergman  olTered  himself  as  a  candidate  for  the  vacant 
professorsliip.  But  Wallerius  had  other  plans.  There 
was  a  relation  of  his  own  whom  he  wished  to  succeed 
bim,  and  the  professors  at  Upsal  had  so  much  influtncc, 


that  few  doubted  but  he  would  accomplish  his  plan. 
Bergman,  to  shew  himself  qualified  for  the  place  to 
which  he  aspired,  published  two  dissertations  on  alum, 
which  were  attacked  by  Wallerius  in  a  style  of  acrimo- 
ny altogether  unworthy  of  his  reputation.  Gustavus  IV. 
late  king  of  Sweden,  was  at  that  time  Prince  Royal,  and 
chancellor  of  the  university.  The  character  and  abili- 
ties of  this  extraordinary  man,  and  the  zeal  with  which 
he  sometimes  supported  men  of  science,  are  well  known. 
Fortunately  for  chemistry,  and  for  the  reputation  of  Swe- 
den, Gustavus  took  the  part  of  Bergman,  on  the  recom- 
mendation, it  is  said,  of  Von  Swab,  who  pledged  himself 
to  be  answerable  for  his  qualifications  ;  and  he  was  so 
keen  on  the  subject,  that  he  supported  his  cause  in  per- 
son before  the  senate.  Wallerius  and  his  party  were  of 
course  baffled,  and  Bergman  got  the  chair.  He  filled  it 
with  the  greatest  glory  for  seventeen  years  ;  and,  during 
that  period,  his  numerous  publications  entirely  altered 
the  appearance  of  chemistry.  He  introduced  an  order, 
a  perspicuity,  an  exactness,  which  were  unknown  be- 
fore, and  which  were  certainly  one  of  the  great  causes  of 
the  subsequent  rapid  progress  of  the  science.  Their  in- 
fluence was  universally  felt ;  and,  as  long  as  Bergman 
lived,  he  stood  unrivalled  on  the  continent  at  the  head  of 
the  science. 

But  it  was  not  his  publications  alone  which  constituted 
his  merit.  His  lectures  were  no  less  valuable  ;  and 
many  of  the  pupils  whom  he  educated,  contributed,  in 
no  small  degree,  to  spread  his  reputation.  Gahn,  Hielm, 
Gadolin,  the  Elhuyarts,  and  many  others  who  afterwards 
acquired  celebrity,  were  educated  by  him.  His  first  care, 
after  obtaining  the  chair,  was  to  collect  all  the  different 
chemical  substances,  and  their  products,  and  to  form 
them  into  a  cabinet.  Another  cabinet  contained  the  mi- 
nerals of  Sweden,  arranged  according  to  the  places  from 
which  they  were  obtained  ;  and  a  third  consisted  of  mo- 
dels of  the  different  instruments  employed  in  chemistry 
and  in  chemical  manufactures.  These  were  designed  for 
the  instruction  of  his  pupils,  whom  he  encouraged  and 
inspired  with  that  confidence  and  enthusiasm  which  is 
necessary  for  appearing  with  respectability  in  the  repub- 
lic of  letters.  One  day  he  was  told  by  one  of  his  pupils 
of  a  young  man  who  resided  in  the  house  of  an  apothe- 
cary at  Upsal,  and  who  was  reproached  for  neglecting 
his  duties,  that  he  might  employ  the  whole  of  his  time 
in  the  study  of  chemistry.  Bergman's  curiosity  was  ex- 
cited. He  paid  the  young  man  a  visit,  and  was  astonish- 
ed at  the  knowledge  which  he  displayed,  and  the  pro- 
found researches  which  he  had  undertaken,  notwithstand- 
ing the  poverty  under  which  he  laboured,  and  the  re- 
straint under  which  his  situation  placed  him.  He  encou- 
raged his  ardour,  and  made  liim  his  favourite  pupil  and 
friend.  This  young  man  was  Schecle,  one  of  the  most 
extraordinary  chemists  that  ever  existed. 

He  was  born  in  1742,  at  Stralsund,  the  capital  of  Swe- 
dish Pomerania,  where  his  father  was  a  tradesman.  Young 
Schecle,  at  a  very  early  period  of  his  life,  shewed  a  strong 
inclination  to  learn  pharmacy,  and  vk-as  accordingly  bound 
apprentice  to  Mr  Banch,  an  apothecary  at  Gottcnburgh, 
with  whom  he  lived  eight  years.  Here  he  first  found  the 
impulse  of  that  genius  which  afterwards  made  him  so 
conspicuous.  He  durst  not,  indeed,  devote  himself  open- 
ly to  chemical  experiments,  but  he  contrived  to  make 
himself  master  of  the  science,  by  devoting  those  hours 
to  study  which  were  assigned  him  for  sleep.  A  :cording 
to  the  testimony  of  Mr  Grunberg,  his  fellow  apprentice, 
he  was  of  a  very  reserved  and  serious  disposition,  but 
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.iiicommonly  diligent.  He  altendctl  very  minutely  to  all 
ilic  processes, — reflected  on  them  while  ulone,  especial- 
ly (lurinjj  the  night-lime, — anti  read  every  ihinj;  relatirijj 
to  the  subject  in  the  writings  of  Neuman,  Leniery,  Kiiii- 
kel,  and  Stahl.  Kimkel's  Laboratortj  was  his  favourite 
book.  He  used  secretly,  during  the  night-time,  to  re- 
peat experiments  out  of  it.  On  one  of  these  occasions, 
as  he  was  employed  in  making  pyroplinrus,  another  aj)- 
prentiee,  without  his  knowledge,  put  some  fulminating 
powder  into  the  mixture.  The  consequence  was  a  loud 
explosion  :  the  whole  family  was  thrown  into  confusion, 
and  our  young  chemist  was  severely  chastised. 

From  Gotlenburg,  Scheelc  went  to  Malnio,  and  two 
years  after  to  Stockholm.  In  1773  he  went  to  Upsal, 
and  resided  for  some  time  in  the  house  of  Mr  Loock. 
Here  Bergman  first  found  him, — saw  his  merit,  and  en- 
couraged it, — adopted  his  opinions, — defended  him  with 
zeal,  and  took  upon  himself  the  charge  of  publishing 
his  treatises.  He  gave  him  free  access  to  his  laboratory, 
and  procured  him  a  salary  from  the  Swedish  Academy. 
Encouraged  by  this  magnanimous  conduct,  the  genius  of 
Schecle,  though  unassisted  by  education  or  by  wealth, 
burst  forth  with  astonishing  lustre ;  and,  at  an  age  when 
most  philosophers  are  only  rising  into  notice,  he  had 
completed  a  career  of  discoveries  which  have  no  parallel 
in  the  annals  of  chemistry.  His  treatises  are  perfect 
jnodels  of  chemical  research,  and  display  an  ingenuity, 
knowledge,  and  address,  which  is  altogether  astonishing. 
Nothing  was  capable  of  baffling  his  patient  industiy,  or 
of  escaping  his  penetrating  eye.  • 

Scheele  and  Bergman  cannot  well  be  compared  toge- 
ther. Their  zeal,  indeed,  for  the  science,  their  candour, 
their  love  of  truth,  and  their  industry,  were  equal ;  but 
Bergman  was  distinguished  by  the  extent  of  his  views, 
and  by  the  plans  which  he  formed  for  the  improvement  of 
the  science  ;  Scheele,  by  the  skill  with  which  he  con- 
ducted particular  analyses,  and  the  acuteness  with  which 
he  distinguished  substances  by  their  properties.  Berg- 
man's views  were  general ;  Schcele's  were  particular. 
Bergman  was  the  man  for  drawing  the  outline ;  but 
Scheele  understood  best  how  to  fill  it  up.  On  one  occa- 
sion, indeed,  (we  allude  to  his  treatise  on  Jire,)  he  at- 
tempted a  general  subject,  but  his  success  was  not  great. 
However,  the  acuteness  with  wliich  he  treated  it  must 
be  admired ;  and  the  vast  number  of  important  facts 
which  he  brought  forward  to  support  his  opinion,  are 
truly  astonishing,  and  perhaps  could  not  have  been 
brought  together  by  any  other  man  than  Scheele. 

Chemistry  was  deprived  of  these  two  illustrious  phi- 
losophers, Bergman  and  Scheele,  almost  at  the  same 
time.  Bergman  died  in  1784,  at  the  baths  of  Medwi,  in 
the  49th  year  of  his  age,  crowned  with  glory,  after  a  life 
spent  in  the  most  laborious  industry.  Scheele  was 
snatched  away  in  1786,  in  the  44th  year  of  his  age.  For 
about  six  months  previous  to  his  death,  he  had  been  se- 
verely afflicted  with  the  gout.  When  he  began  to  per- 
ceive that  his  end  was  approaching,  he  was  induced, 
from  a  piinciple  of  gratitude,  to  marry  the  widow  of  his 
predecessor.  The  ceremony  was  performed  on  the  19th 
of  May,  while  Scheele  lay  on  his  death-bed.  On  the  21st, 
he  left  her  by  his  will  the  whole  of  his  property  ;  and  the 
same  day  on  which  he  had  so  tenderly  provided  for  her, 
he  died.  ''  Tlius,"  says  Dr  Crcll,  "in  less  than  two 
years,  the  world  lost  Bergman  and  Scheele,  two  men  of 
whom  Sweden,  rich  as  she  is  in  great  and  learned  men, 
has  tlic  strongest  reason  to  be  proud  ;  two  chemists 
who  were  equally  beloved  and  lamented  by  their  contem- 


poraries, and  whose  names  will  be  remembered  by  the 
remotest  posterity  with  gratitude  and  reverence." 

While  thesi;  philosophers  were  eiii|)loyed  in  cultivat- 
ing chemistry  in  Sweden,  discoveries  were  made  in  Scot- 
land which  changed  the  apparatus  and  the  mode  of  rea- 
soning, reduced  under  the  dominion  of  chemistry  a  num- 
ber of  invisible  substances  which  had  been  considered 
formerly  as  too  subtile  for  exerticjn,  and  thus  occasioned 
a  complete  revolution  in  the  science.  Dr  Joseph  Black, 
fiom  whom  these  discoveries  originated,  was  bom  in 
Bourdeaux,  in  1728.  His  father  was  a  native  of  Belfast, 
but  of  a  Scotch  family  residing  in  Aberdeenshire.  Dr 
Black  was  educated  in  Belfast,  and  completed  his  educa- 
tion at  the  universities  of  Glasgow  and  Edinburgh.  He 
discovered,  after  an  ingenious  investigation,  that  lime- 
stone, and  the  mild  alkalies,  are  compounds  of  lime  and 
pure  alkalies,  with  an  aerial  fluid,  to  which  he  gave  the 
name  of  yfxff/ air.  This  discovery  led  to  the  origin  of 
pneumatic  chemistry.*  Mr  Cavendish  soon  after  inves- 
tigated the  properties  of  fixed  air  and  hydrogen  gas. 
About  tiie  year  1770,  the  subject  was  taken  up  by  Dr 
Priestley,  who  discovered  a  great  variety  of  aerial  fluids, 
and  acquired  a  most  splendid  reputation.  No  man,  not 
even  excepting  Scheele,  ever  began  the  cultivation  of 
chemistry  under  greater  disadvantages  than  Dr  Priest- 
ley, and  yet  few  have  made  more  numerous  or  more 
important  discoveries.  He  was  an  obscure  dissenting 
clergyman,  extremely  unpopular  in  consequence  of  his 
o|)inions,  which  involved  him  in  almost  perpetual  con- 
troversy ;  his  income  was  exceedingly  small,  yet  he  was 
loaded  with  a  family,  and  obliged  to  spend  most  of  the 
day  in  teaching  to  be  able  to  support  them.  He  was  to- 
tally ignorant  of  chemistry,  unprovided  witli  any  appa- 
ratus, and  not  in  possession  of  the  means  of  supplying 
one.  These  circumstances,  which  at  first  sight  seemed 
to  preclude  the  possibility  of  his  entering  upon  the  che- 
mical career,  probably  when  coupled  witli  his  great  abi- 
lities and  activity,  contributed  essentially  to  his  ultimate 
success. 

The  splendid  discoveries  of  the  British  chemists  drew 
the  attention  of  Lavoisier  to  the  subject  as  early  as  the 
year  1770.  He  repeated  and  verified  all  their  experi- 
ments of  importance,  together  with  those  of  the  German 
chemists.  He  was  early  satisfied  of  the  imperfections  of 
the  Stahlian  theory,  with  wliich  the  new  discoveries  in 
pneumatic  chemistry  could  not  be  reconciled  ;  and  after 
a  most  elaborate  and  ingenious  investigation,  persevered 
in  for  a  series  of  years,  with  the  utmost  application,  he 
succeeded  in  establishing  a  theory  nearly  the  reverse  of 
tliat  of  Stahl.  For  several  years  after  he  had  satisfied 
himself  of  the  truth  of  his  opinions,  he  was  not  able  to 
produce  a  single  convert  either  in  France  or  in  any  other 
country.     At    last,  Mr  Cavendish,t  by  discovering  the 

»  Whoever  reads  with  attention  the  chemistry  of  tliis 
illustrious  character,  as  given  to  the  world  by  the  learned 
Dr  Robison,  will  not  hesitate  to  accede  to  this  position. 
But  Dr  Black  never  received  from  the  French  philoso- 
l)liers  the  credit  wliich  was  so  justly  his  due.  With  Vir- 
gil he  might  exclaim 

"  Hos  Ego,  Sic— tulit  alter  honores." 

CoxE. 

t  This  illustrious  philosopher  has  been  nearly  equally 
overlooked  by  the  phalanx  of  French  chemists,  with  Dr 
Black  ;  and,  we  might  almost  say,  by  those  of  Great 
Britain  ;  although  his  writings  have  added  celebrity  to 
the  country  of  his  birth.  Ibid. 
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composition  of  water  and  of  nitric  acid,  removed  the 
grand  objections  to  his  opinions,  and  enabled  him  to  ex- 
plain his  new  doctrine  in  a  satisfactory  manner.  Upon 
this  Mr  BerthoUet  declared  himself  a  convert  in  1785. 
His  example  was  followed  by  Fourcroy  ;  and  in  1787, 
Morveau,  during  a  visit  to  Paris,  was  convinced  of  his 
former  mistakes,  and  induced  to  embrace  the  same  opi- 
nions. The  example  of  these  eminent  men  was  followed 
by  that  of  all  the  young  chemists  in  France.  Mr  Kirwan, 
who  had  acquired  a  great  reputation  by  his  chemical 
writings,  had  published  a  defence  of  the  doctrine  of 
phlogiston.  This  essay  Mr  Lavoisier  got  translated  into 
French,  and  it  was  published,  with  a  refutation,  by  some 
eminent  chemist,  at  the  end  of  each  section.  The  refuta- 
tion convinced  Mr  Kirwan,  and  induced  him  to  embrace 
the  Lavoisierian  theory.  His  example  was  followed  by 
Dr  Black,  and  by  almost  all  the  eminent  British  che- 
mists. Indeed,  Dr  Priestley  was  almost  the  only  one 
who  did  not  renounce  the  phlogistic  theory. 

Lavoisier  and  his  associates,  to  make  their  victory  still 
more  certain  and  complete,  invented  a  new  chemical 
nomenclature,  which  they  proposed,  in  1787,  as  a  sub- 
stitute for  the  old.  This  nomenclature  they  adopted  in 
all  their  writings.  A  violent  controversy  was  the  result, 
which  terminated  in  the  complete  triumph  of  the  French 
nomenclature  in  every  country  in  Europe. 

Such  is  a  concise  view  of  the  progress  of  chemistry 
down  to  our  own   time.     Within  these  few  years,  very 


splendid  additions  have  been  made  to  the  science,  espe- 
cially by  the  sagacity  of  Mr  Davy.  And  at  present,  in 
consequence  of  the  recent  and  unexpected  galvanic  dis- 
coveries, the  Lavoisierian  theory  stands  a  considerable 
chance  of  being  new  modelled,  if  not  in  a  great  mea- 
sure overthrown.  Several  important  and  necessary  mo- 
difications have  already  taken  place,  and  others  not  less 
important  will  probably  follow. 

We  shall  endeavour  in  this  article  to  give  a  concise 
but  comprehensive  view  of  the  present  state  of  the 
science.  From  the  uncertainty  to  which  chemical  theory 
is  liable,  and  tlie  improbability  of  ever  being  able  to  reach 
absolute  certainty,  though  every  new  modification  and 
improvement  is  probably  an  approximation,  we  cannot 
avoid  falling  into  error  when  we  attempt  to  theorise.  To 
this  we  are  particularly  liable  in  one  very  important 
branch  of  the  science,  that,  namely,  which  treats  of  heat, 
which  is  still  very  vague,  even  in  its  best  established 
points.  But  we  shall  endeavour  to  avoid  error  as  far  as 
is  in  our  power,  by  adhering  closely  to  accurate  experi- 
mental details,  and  by  pointing  out,  as  clearly  as  we  can, 
what  is  certain,  from  what  is  still  doubtful  or  hypothetic. 

We  shall  divide  this  article  into  three  parts.  In  the 
first,  we  shall  treat  of  the  elements  of  the  science.  In 
the  second,  we  shall  take  a  chemical  view  of  nature.  In 
the  third,  we  shall  give  a  short  sketch  of  the  most  im- 
portant cheinkal  afiparatus. 


PxiR T  I. 
ELEMENTS  OF  CHEMISTRY. 


As  the  object  of  chemistry  is  to  ascertain  the  consti- 
tuents of  bodies,  the  way  in  which  these  constituents 
combine,  and  the  nature  of  the  combinations  which  they 
form,  the  science  naturally  divides  itself  into  three  parts  : 
1.  A  description  of  the  component  parts  of  bodies,  or 
of  simfile  substatices,  as  they  are  called.  2.  An  account 
of  the  comfiound  bodies  formed  by  the  union  of  the 
simple  substances.  3.  An  account  of  the  nature  of  the 
power  which  induces  the  particles  of  bodies  to  luiite. 
This  power  is  usually  called  affinity.  These  three 
particulars  will  form  the  subject  of  the  three  following 
Books. 

BOOK  I. 

OF  SIMPLE  SUBSTANCES. 

We  are  probably  ignorant  at  present  of  bodies,  strictly 
speaking,  elementary  or  simple.  All  that  is  understood 
in  chemistry  by  a  sim/dc  suhstarice,  is  a  substance  not 
yet  decomposed,  and  wliich  we  cannot  shew  to  be  a  com- 
pound. Those  of  that  kind  at  present  known  are  about 
forty -eight.  They  may  be  divided  into  two  classes  ;  those 
which  can  be  confined  in  vessels,  and  of  course  exhibited 
in  a  separate  state ;  and  those  which  cannot  be  confined 
in  any  vessels  that  we  possess,  and  the  existence  of  which 
is  only  inferred  from  certain  phenomena  cxhitcd  by  the 
first  class  of  bodies  in  certain  circumstances.  The  first 
class  of  bodies  rauy  be  called  cojifinabh;  the  second  un- 
confinable. 


DIVISION  I. 

Of  Confinable  Bodies. 

The  confinable  bodies  may  be  arranged  under  the  four 
following  heads  : 

1.  Simple  supporters  of  combustion. 

2.  Simple  combustibles. 

3.  Simple  incombustibles. 

4.  Metals. 

These  classes  shall  be  treated  of  in  order  in  the  four 
following  Chapters. 

Chap.  I. 

0/  Simple  Sufi/iorterti  of  Combustion. 

The  term,  su/i/iorter  of  combustio?i,  is  applied  to  those 
substances  which  must  be  present  before  combustible 
substances  will  burn.  Thus  air  is  a  supporter  of  com- 
bustion, because  a  candle  will  not  burn  unless  it  be  sup- 
plied with  air.  All  supporters,  not  yet  decompounded, 
are  called  simfile. 

We  arc  at  present  acquainted  with  two  simple  sup- 
porters of  combustion,  namely,  oxygen  and  chlorine. 

Sect.  I.     Of  Oxygen. 

This  substance  is  an  air,  or,  as  chemists  use  to  call 
aerial  bodies,  a  gas.*     It  was  discovered  by  Dr  Pricst- 


'  The  term  gas  is  applied  by  chemists  to  all  airs  except  common  air. 
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Icy,  on  the  1st  of  August  1774.  It  may  be  obtained  I>y 
heating  black  uxidc  of  manganese  in  an  iron  Ijottlc  tilted 
with  a  long  iiou  tube.  Tlie  extremity  of  the  tube  is 
plunged  into  a  trough  of  water,  having  a  siiclf  a  little 
below  the  surface,  on  which  stands  an  inverted  glass  c:y- 
linder  full  of  water.  The  o])cn  nioutli  of  this  cylinder 
is  brought  over  the  extremity  of  the  iron  lube.  As  soon 
us  the  manganese  is  red  hot,  air  issues  from  the  extre- 
mity ot  the  tube,  and  gradually  fills  the  glass  vessel,  dis- 
placing the  water.  In  this  way  any  ((uantity  of  oxygen 
gas  maybe  procured.  Ked  lead,  or  red  precipitate  may 
be  substituted  for  the  manganese,  but  ihey  do  not  yield 
so  much  oxygen.  The  sail  called  hyperoxyinuriate  of 
potash  may  also  be  used,  and  it  yields  a  very  great  pro- 
portion of  pure  oxyi^en.  (Jxygcn  gas  may  also  be  ob- 
tained, by  pulling  llie  manganese  in  powder  into  a  glass 
retort,  and  pouring  on  it  as  much  nui/i/iinic  acid  as  will 
make  it  into  a  tliin  paslc.  The  heal  of  a  lamp  being 
applied  to  the  retort  wiiile  its  beak  is  plunged  into  the 
water  liough,  the  gas  is  disengaged  in  considerable  quan- 
tity.* 

This  gas  was  called  by  its  discoverer  dtfilUogisticaicd 
air;  Scheele,  who  likewise  discovered  it,  called  it  emfiy- 
rial  air;  Condorcet  gave  it  the  name  of  vital  air;  and  at 
last  Lavoisier,  from  an  hypothesis  respecting  the  forma- 
tion of  acids,  distinguished  it  by  the  appellation  oi oxygen 
gaa,  which  it  now  bears. 

Oxygen  gas  possesses  the  mechanical  properties  of 
common  air.  It  is  colourless,  invisible,  and  capable  of 
indefinite  expansion  and  compression. 

Combuslibles  burn  in  it  better  and  brighter  than  in 
common  air.  Animals  can  breathe  it  longer  than  com- 
mon air  without  suflbcation. 

It  has  been  ascertained,  that  one-fifth  of  the  air  of  ihe 
atmosphere  is  oxygen  gas,  and  that  when  this  portion  is 
abstracted,  the  air  can  neither  support  combustion  nor 
animal  life. 

When  substances  arc  burnt  in  oxygen  gas  or  air,  or 
when  animals  breathe  them,  a  portion  of  the  oxygen 
always  disappears,  and,  in  some  cases,  even  the  whole 
©fit. 

Its  specific  gravity,  according  to  Kirwan,  is  1.103; 
according  to  Davy,  1.127  ;  according  to  Fourcroy,  Vau- 
quelin,  and  Scguin,  1.087;  according  to  Saussurc,  ju- 
nior, 1.114,  that  of  air  being  1.000.  At  the  temperature 
of  60°,  and  when  the  barometer  stands  at  30  inches,  100 
cubic  inches  of  common  air  weigh  very  nearly  30.5  grains 
troy.  100  cubic  inches  of  oxygen  in  the  same  tempe- 
rature and  pressure,  weigh,  according  to  these  results, 
33.  grains,  34.37  grains,  33.15  grains,  and  33.97  grains 
troy. 

It  is  not  sensibly  absorbed  by  water.  100  cubic 
inches  of  water  freed  from  air  by  boiling,  absorb  3.55 


•  It  is  perhaps,  most  easily  procured  in  large  quanti- 
ties from  nitrat  of  potash,  exposed  to  heal  in  an  iron  re- 
tort, as  in  the  mode  above  stated  for  obtaining  it  from 
the  black  oxyd  of  manganese.  This  salt,  by  its  decom- 
position affords  as  much  as  the  manganese,  and  is  to  be 
obtained,  where  the  latter  is  not  perhaps  knoivn.  Oxy- 
gen is  also  procured  by  exposing  the  leaves  of  vege- 
tables under  water,  in  a  receiver  exposed  to  the  solar 
light ;  and  also  from  the  larger  extremity  of  eggs ;  es- 
pecially when  fresh  ;  for  the  air  found  in  that  situation, 
deteriorates,  as  the  incubation  of  tlie  egg  advances.  The 
action  of  galvanism  on  water,  likewise  affords  it,  Coxe, 


inches  of  this  gas,  according  to  the  expcnmtnts  of  Dr 
Henry. 

Oxygen  is  capable  of  combining  with  a  great  number 
of  botlies,  or  it  has  an  afftniiy  for  them,  and  forms  com- 
potmd'.  with  them. 

SkcT.  II.      0/  Clilorme. 

This  substance  was  first  discovered  by  Schcclc,  and 
called  by  him  dcfihlogiHticaled  muriatic  acid.  Btrthollet, 
who  made  many  important  experiments  on  it,  and  who 
conceived  it  to  be  a  com])OUiid  of  muriatic  acid  and  oxy- 
gen, gave  it  the  name  of  oxy-muriatic  acidA  Mi-  Davy 
has  lately  made  it  the  subject  of  investigation,  and  has 
pui)lished  some  very  important  dissertations  on  it.  He 
has  shewn,  by  dec  isivc  experiments,  that  we  have  no 
proof  of  its  containing  oxygen.  This  has  induced  him 
to  revive  the  original  opinion  of  Scheele  respecting  its 
nature  ;  and  convinced  of  the  propriety  of  the  old  names 
by  which  it  was  distinguished,  and  aware  of  the  hazard 
of  giving  it  a  name  from  theoretical  considerations,  he 
has  contrived  the  term  chlorine,  derived  from  the  green 
colour,  by  which  it  may  be  distuiguishcd  from  all  other 
gaseous  bodies. 

Chlorine  may  be  obtained  by  distilling  a  mixture  of 
muriatic  acid  and  the  black  oxide  of  manganese  ;  or  by 
mixing  together  three  parts  of  common  salt,  and  two 
parts  of  black  oxide  of  manganese  in  a  glass  retort,  and 
pouring  over  them  two  parts  of  diluted  sulphuric  acid. 
When  this  mixture  is  heated,  a  green  coloured  gas 
makes  its  appearance,  which  may  be  collected  in  glass 
phials  over  water.  This  gas  is  the  substance  in  ques- 
tion. 

This  gas  has  a  yellowish  green  colour,  its  odour  is 
extremely  oft'cnsive  and  suflbcating,  and  it  cannot  be 
breathed.  When  drawn  into  the  lungs  mixed  with 
common  air  it  occasions  a  violent  cough,  which  lasts  for 
some  time,  accompanied  with  a  sense  of  oppression 
and  of  weakness.  It  is  capable  of  supporting  combus- 
tion. Indeed,  many  substances,  as  phosphorus,  antimo- 
ny, &c.  take  fire  in  it  of  their  owii  accord,  without  be- 
ing kindled.  Its  specific  gravity  is  2.713,  tliat  of  air 
being  1.000. 

It  is  not  altered  by  exposure  to  light,  or  to  a  red 
heat. 

Water  absorbs  it  slowly,  and  acquires  a  green  colour, 
and  the  smell  and  properties  of  the  gas.  It  may  be 
frozen  without  losing  tlie  gas,  but  ii  is  easily  extricated 
by  heat.  When  this  liquid  is  exposed  to  the  light,  the 
chlorine  disappears,  oxygen  gas  escapes,  and  a  portion  of 
)uuriatic  acid  is  found  dissolved  in  the  water. 

Chlorine  has  the  property  of  destroying  vegetable 
blues,  and  other  vegetable  colours.  Chis  property  has 
rendered  it  a  valuable  article  in  bleaching. 

Oxygen  has  the  properly  of  combining  wi'.h  chlorine, 
and  of  forming  with  it  a  peculiar  yellov.-  coloured  gas, 
hitherto  not  much  examined.  It  v/as  discovered  by 
Mr  Davy.  To  obtain  it,  the  salt  formed  by  passing  a 
current  of  chlorine  through  a  solution  of  carbonate  of 
potash,  a  salt  formerly  distinguished  by  the  name  of 
hyper-oxymm-iatc  of  potash,  is  put  into  a  Bask,  and  di- 
luted muriatic  acid  poured  upon  it.  An  effervescence 
takes  place ;  and,  by  the  cautious  application  of  a  very 

t  Rather,  oxygenated  muriatic  acid ;  it  was  subse- 
quently contracted  for  the  sake  of  convenience.     Coxp 
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moderate  heat,  the  combmation  in  question  comes  over. 
Mr  Davy  proposes  to  distinguish  this  new  gas  by  the 
name  of  euchloric  gas,  in  consequence  of  the  great  in- 
tensity of  its  colour.  Combustible  substances  do  not 
act  upon  this  gas  so  powerfully  as  upon  chlorine.  In- 
deed, the  metals  do  not  act  upon  it  at  all  till  it  is  de- 
composed. When  exposed  to  a  moderate  heat,  it  is 
decomposed,  and  the  expansion  is  accompanied  by  an 
explosion. 

As  far  as  we  know  at  present,  chlorine,  like  oxygen, 
is  a  simple  substance  ;  and  it  is,  in  some  respects,  a 
more  powerful  supporter  of  combustion  than  oxygen  it- 
self. 

Like  oxygen,  it  has  an  affinity  for  a  great  number 
of  bodies,  and  forms  peculiar  compounds  by  uniting  with 
them.* 

Chap.  II. 


Of  Simple  Combustibles. 

By  combustible  is  understood  a  substance  capable  of 
burning ;  and  by  simfile  combustibles,  bodies  of  that  na- 
ture not  yet  decomposed.  They  are  five  in  number, 
namely,  hydrogen,  carbon,  fi/ios/ihorus,  suljihur,  and  bo- 
racium.  It  is  not  impossible  that  the  bases  of  all  or  most 
ot  these  substances  are  metals ;  but  the  opinion  has  not 
yet  been  made  out  in  a  satisfactory  manner. 

Sect.  I.     Of  Hydrogen. 

Hydrogen,  like  oxygen,  is  a  gas.  It  was  first  called 
inflammaile  air,  and  Mr  Cavendish  must  be  considered 
as  its  real  discoverer. 

It  may  be  procured  by  putting  some  clean  iron  or  zinc 
filings  into  a  glass  retort,  and  pouring  over  them  sul- 
phuric acid  diluted  with  thrice  its  bulk  of  water.  A  vio- 
lent boiling  takes  place,  or,  as  chemists  term  it,  an  effer- 
vescence; gas  issues  abundantly  from  the  beak  of  the  re- 
tort, and  may  be  received  like  the  oxygen  in  glass  ves- 
sels standing  in  a  trough  of  water. 

It  is  invisible  and  colourless,  and  possesses  the  me- 
chanical properties  of  common  air. 

When  prepared  by  the  above  process,  it  has  a  pecu- 
liar smell,  ascribed  at  present  to  the  presence  of  a  little 
oil,  formed  by  the  action  of  the  acid  on  the  iron  filings. 
It  is  the  lightest  gaseous  body  known.  Its  specific 
gravity,  according  to  Kirwan,  is  0.0843 ;  according  to 
Lavoisier,  0.0756;  according  to  Fourcroy,  Vauquclin, 
and  Seguin,  0.0887  ;  according  to  Davy,  0.0744.  Ac- 
cording to  these  various  estimates,  100  cubic  inches,  un- 
der the  mean  pressure  and  temperature,  weigh  2.56 
grains,  2.306  graifls,  2.705  grains,  and  2.27  grains  Troy. 
It  is  about  13  times  lighter  than  common  air. 

No  combustible  substance  will  burn  in  it ;  and  no 
animal  can  breathe  it  for  any  length  of  lime  without 
death. 

It  burns  when  touched  with  a  red  hot  iron,  or  when 
brought  near  a  flaming  taper.  The  colour  of  the  flame 
is  yellowish,  and  it  gives  but  little  light.  If  it  be  pre- 
viously mixed  with  half  ils  bulk  of  oxygen  gas,  it  burns 
instantaneously,  and  with  a  loud  explosion  like  the  report  of 


a  pistol.  If  the  mixture  be  put  into  a  strong  glass 
cylinder,  standing  over  water,  and  kindled  by  an  electric 
spark,  the  whole  of  the  two  gases  disappears,  and  the 
cylinder  is  filled  with  the  water.  If  the  vessel  be  stand- 
ing over  mercury,  or  be  hermetically  sealed,  its  inner 
surface  becomes  coated  with  pure  water.  This  water 
was  found  by  Cavendish  equal  in  weight  to  the  two 
gases.  Hence  it  has  been  inferred,  that  water  is  a  com- 
pound of  oxygen  and  hydrogen  in  the  proportion  of  7.5 
by  weight  of  oxygen  to  1  of  hydrogen. 

When  equal  bulks  of  hydrogen  and  chlorine  are  mixed 
together  in  a  glass  vessel,  no  change  takes  place  in  the 
dark  ;  but  if  the  vessel  be  exposed  to  the  sun,  the  mix- 
ture burns  with  an  explosion.  It  burns  also  if  an  electric 
spark  be  passed  through  it.  In  both  cases,  the  two 
gases  disappear  entirely  ;  and  there  is  found  in  their 
place  a  quantity  of  muriatic  acid  gas  almost  exactly 
equal  to  them  in  bulk.  Now,  the  specific  gravity  of 
muriatic  acid  gas  is  almost  exactly  the  mean  of  that  of 
hydrogen  and  chlorine. — Hence  the  weight  does  not 
change  sensibly.  From  this  experiment  it  is  inferred, 
that  muriatic  acid  gas  is  a  compound  of  chlorine  and 
hydrogen,  m  the  proportion  of  equal  bulks  of  each  in  the 
gaseous  state,  or  by  weightof  97.24  chlorine 

2.76  hydrogen 


•  This  opinion  of  the  nature  of  chlorine  is  not  yet 
fully  established  ;  some  most  respectable  chemists  still 
maintain  its  compound  nature.     Coxe. 


100.00 
Hydrogen  is  not  sensibly  altered  or  absorbed  by  water. 
100  cubic   inches  of  water  deprived  of  air  absorb   1.55 
inches  of  hydrogen,  according  to  the  experiments  of  Dr 
Henry. 

Sect.  II.     Of  Carbon  and  Diamond. 

If  a  piece  of  wood  be  heated  to  redness  in  an  iron 
bottle,  or  a  crucible  filled  with  sand,  it  is  converted  into 
a  black  brittle  substance  called  charcoal ;  the  properties 
of  which  are  nearly  the  same  from  what  wood  soever  it 
has  been  obtained,  provided  it  has  been  exposed  to  a 
sufficiently  strong  heat. 

Charcoal  is  insoluble  in  water,  and  not  affected  (pro- 
vided air  be  excluded)  by  the  most  violent  heat  that  can 
be  applied. 

It  conducts  electricity,  is  not  liable  to  putrify,  depi-ivcs 
meat  of  its  putrid  taste  and  smell,  and  is  an  excellent 
tooth  powder. 

It  absorbs  moisture  with  avidity,  and  likewise  com- 
mon air,  oxygen,  and  hydrogen  gas ;  but  less  of  the  last 
than  of  the  two  former. 

When  heated  to  802°,  it  takes  fire  ;  and,  if  pure,  burns 
all  away  without  leaving  any  residuum.  If  the  experi- 
ment be  made  in  a  glass  vessel  filled  with  oxygen  gas, 
and  the  charcoal  be  lieatcd  by  means  of  a  burning-glass, 
the  bulk  of  the  oxygen  gas  is  not  altered,  but  a  portion 
of  it  is  converted  into  another  gas,  possessing  quite  dif- 
ferent properties.  It  renders  lime-water  milky,  and  is 
quite  alisorbcd  by  it,  and  cannot  be  breathed  without 
occasioning  instant  death.  This  gas  is  called  carbonic 
acid.  It  very  ncai-ly  equals  in  weight  the  charcoal  and 
the  oxygen  which  have  disappeared.  Hence  it  is  con- 
sidered as  a  Compound  of  them  ;  and,  from  the  propor- 
tion of  each  employed,  it  is  considered  as  composed  of 
very  nearly  28  parts  of  charcoal,  and  72  of  oxygen. 

When  considerable  quantities  of  charcoal  arc  burnt  in 
this  manner,  a  portion  of  water  also  appears.  Hence  it 
is  conceived,  that  charcoal  contains  a  small  portion  of 
hydrogen.     The  constituent  which  constitutes  by  far  the 
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greatest  part  of  it,  is  called  carbon.  This  supposition  is 
corroljoratcd  by  the  late  experiments  of  Mr  Oavy. 
Carhon  exists  in  two  otiicr  states,  namely,  llie  dianioiid 
and  plurnl)ap;o. 

2.  The  diamond  is  a  precious  stone,  transparent,  and 
often  crystallized  in  a  six-sided  prism,  terminated  by 
six-sided  pyramids.  It  is  the  hardest  of  all  bodies.  Its 
specific  p;ravity  is  about  2.3.  It  is  a  nonconductor  of 
cleetrif.ity. 

When  heated  to  llie  temperature  of  H"  of  Wedj^e- 
wood's  pyrometer,  or  not  so  hijjh  as  the  meltin;^  point  of 
kilver,  it  (gradually  wastes  away  and  burns.  It  coml)ines 
with  nearly  the  same  tpianlily  of  oxygen,  and  forms  the 
same  pro\)ortion  of  earboTuc  acid  as  charcoal.  Hence 
it  consists  chiefly  of  carbon.  From  the  experiments  of 
Davy,  it  has  been  inferred,  that  it  contains  a  minute  por- 
tion of  oxygen  as  one  of  its  constituents.  Tlie  other 
constituent  is  carbon. 

3.  Plumbago,  called  also  blac/c  lead  and  gra/i/iite,  is 
well  known  as  the  substance  of  which  pencils  are  made. 
It  is  dug  out  of  the  earth  ;  it  is  of  a  dark  blue  colour, 
and  has  some  metallic  lustre  ;  it  is  soft,  brittle,  and  infu- 
sible. When  healed  to  redness,  it  gi-adually  wastes 
away,  and  is  converted  into  carbonic  acid,  leaving  a  little 
iron  behind.  It  seems  a  compound  of  pure  carbon,  witii 
about  one  twcntiell^part  of  its  weight  of  ii'on. 

Neither  charcoal,  diamond,  nor  plumbago,  provided 
they  be  pure,  arc  affected  by  chlorine.  They  do  not 
combine  with  it,  and  may  be  heated  in  it  to  whiteness, 
without  undergoing  any  alteration. 

Carbon  combines  with  hydi'ogen,  and  forms  a  gas, 
formerly  called  heavy  in/lammab/c  air,  now  carbureted 
hydrogen.  Var-ious  gases  were  formerly  called  heavy 
injlammablc  air.     The  three  following  are  the  chief: 

1.  Carbureted  hydrogen.  It  rises  spontaneously  in 
hot  weather  from  stagnant  water  ;  it  is  evolved  during 
the  distillation  of  pitcoal ;  it  is  invisible,  and  possesses 
the  mechanical  properties  of  common  air.  Itsspecific 
gr-avity  is  0.5554.  One  hundred  cubic  inches  weigh 
16.93  gr'ains.  For  complete  combustion,  it  requii'cs 
twice  its  weight  of  oxygen.  The  pi-oducts  are  its  own 
bulk  of  cai'bonic  acid  and  water.  Hence  its  constituents 
are  carbon  and  hydi-ogen.  The  following  are  nearly  the 
proportions : 

28  hydrogen 
72  carbon 

100 
The  gas  obtained  from  pit-coal  by  distillation,  consists 
chiefly  of  this  gas. 

Car-burcted  hydrogen  gas  burns  with  a  yellow  flame, 
and  gives  out  a  great  deal  of  light. 

2.  When  four  parts  of  sulphuric  acid,  and  one  par-t  of 
alcohol,  are  heated  in  a  retort,  a  gas  comes  over  callcil 
oti-fiant  gas,  or  su/ier-carbureled  hydrogen.  It  is  invisi- 
ble ;  has  a  disagreeable  smell  ;  its  specific  gravity  is 
0.9745.  It  burns  with  a  dense  white  flame,  and  great 
splendour,  and  requires  thrice  its  bulk  of  oxygen  for 
complete  combustion.  The  pi'oducts  are  water  and  twice 
its  bulk  of  car-bonic  acid.  Hence  it  has  been  concluded, 
that  this  gas  is  composed  of 

85  car'bon 
15  hydrogen 

100 
When  this  gas  is  mixed  with  chlorine  over  water,  the 
bulk  of  ihe  mixture  diminishes  rapidly  ;  and  an  opal 
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coloui'Cfl  suljstancc,  like  oil,  swims  upon  the  surface  of 
the  lifjuid.  This  substance  seems  to  be  a  compound  of 
the  two  gases.  It  dissolves  in  water,  alcohol,  and  ether, 
and  gives  these  liquids  a  hot  and  aromatic  taste.  It 
dissolves  likewise  in  nitric  acid  without  effervescence  ; 
but  in  stdphuric  acid  it  effervesces,  and  chlorine  is 
emitted. 

3.  Carbonic  oxide.  When  a  mixture  of  equal  part-* 
of  iron  filings  and  dry  chalk  is  heate<l  to  redness  in  an 
iron  retort,  a  gas  comes  over,  partly  carbonic  acid  and 
partly  cai-bonic  oxide.  The  former  is  washed  away  by 
nreans  of  lime  water. 

Carbonic  oxide  gas  is  invisible  ;  its  specific  gravity 
is  0.956.  It  burns  with  a  deep  blue  flame,  and  gives 
out  but  little  light.  For  complete  combustion,  lOO 
measures  of  it  require  40  of  oxygen  gas.  The  product 
is  92  meastu'cs  of  carbonic  acid.  As  the  carbonic  aci<l 
produced  is  almost  equal  to  the  weight  of  the  cai-boni' 
oxide  and  oxygen  consumed,  it  is  presumed  that  there 
is  no  other  product.  Hence  carbonic  oxide  is  consider- 
ed as  a  compound  of  carbon  and  oxygen  in  the  following 
proportions  :* 

39  carbon 

61  oxygen 

100 
When  equal  bulks  of  this  gas  and  chlorine  gas  arc 
exposed  to  a  strong  light  over  mercury,  they  combine 
and  form  a  gas  just  half  the  bulk  of  the  constituents. 
It  possesses  acid  pi-opertics.  Water  decomposes  it ; 
and  muriatic  acid  and  carbonic  acid  are  obtained.  This 
c\irious  gas  was  discovered  by  Mr  John  Da\-y.  Its 
specific  gravity  is  3.669;  and  100  cubic  inches  of  it 
weigh,  under  the  mean  pressure  and  temperature,  1 1 1.91 
grains.  It  combines  with  four  times  its  bulk  of  am- 
moniacal  gas,  and  forms  a  neutral  salt.  Alcohol  absorbs 
about  12  times  its  bulk  of  this  gas  without  decomposing 
it.  Mr  John  Davy  has  given  this  r-eniarkabic  compound 
the  name  of  /i/iosgen  gas,  because  it  is  formed  by  the 
action  of  light  or  its  two  constituents.! 

Sect.  III.     Of  Phosfthorus. 

Phosphorus  may  be  obtained  by  pouring  acetate  of 
lead  into  urine,  mixing  the  white  powder  which  pre- 
cipitates with  charcoal,  and  distilling  it  in  an  earthen 
retort  by  means  of  a  violent  heat.  The  beak  of  the 
retort  ought  to  be  plunged  under  water.  The  phosphorus 
drops  into  the  water  like  melted  wax.  It  is  usually 
obtained  from  burnt  bones. 


•  Since  the  different  wiitei-s  on  the  subject  of  car- 
bonic oxyd,  ar-e  not  absolutely  agreed  as  to  the  exact 
propoi-tions  of  the  substances  entci-ing  into  its  composi- 
tion ;  but  speak  of  the  carbonic  acid,  produced  by  its 
combustion,  as  "  almost"  and  "  rrearly"  equal  to  the  car- 
bonic oxyd  and  oxygen  consuincd ;  we  may  conclude 
the  analysis  to  be  as  yet  imperfect,  and  since  it  is  com- 
bustiblei  it  is  quite  as  likely  that  other  writers  may  be 
correct  who  regard  hydrogen  as  a  constituent  of  this 
gas.     CoxE. 

t  This  is  too  barbarous  a  name  to  be  retained  in 
Chemistr)',  even  if  farther  experiments,  verify  the  fact 
of  its  existence.  It  is  evident  the  nomenclature  of 
chcmistrv  i-equires  a  revision  ;  but  it  is  very  doubtful 
how  far  this  should  be  left  to  the  discretion  of  any  single 
person.     Ibid. 
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It  was  discovered  in  1669,  by  Brandt,  a  chemist  of 
Hamburgh  ;  afterwards  by  Kunkcl ;  and  last  of  all  by 
Boyle,  who  taught  his  operator,  Godfrey  Hankwitz,  to 
make  it ;  and  he  for  several  years  was  the  only  person 
that  could  make  it. 

Phosphorus,  when  pure,  is  semitransparent  and  yel- 
lowish, but  when  kept  in  water  it  becomes  white  and 
opake,  and  has  some  resemblance  to  white  wax.  It  is 
soft,  and  may  be  easily  cut  with  a  knife.  It  is  insoluble 
in  water.     Its  specific  gravity  is  1.770. 

It  melts  at  the  temperature  of  99°.  It  cannot  easily 
be  melted  in  the  open  air  without  taking  fire.  If  air  be 
excluded,  it  evaporates  at  2 19",  and  boiis  at  554-'' 

Wiien  exposed  to  the  air,  it  emits  a  white  smoke  with 
the  smell  of  garlic,  and  is  luminous  in  the  dark.  This 
smoke  is  more  abundant  the  higher  the  temperature,  and 
is  occasioned  by  the  gradual  combustion  of  the  phos- 
pnorus.  In  oxygen  gas  it  is  not  luminous  unless  the 
temperature  be  as  high  as  80*.  Hence  we  learn,  that 
it  burns  at  a  lower  temperature  in  common  air  than  in 
oxyj^en  gas.*  This  slow  combustion  in  the  open  air, 
renders  it  necessary  to  keep  phosphorus  in  phials  filled 
with  water  and  well  corked.f 

When  heated  to  148°,  it  takes  fire  and  burns  with  a 
vivid  white  flame,  emitting  a  vast  quantity  of  smoke.  It 
leaves  (if  pure)  no  residuum,  but  the  white  smoke  when 
collected  is  an  acid,  and  is  called  /ihosfi/ioric  acid.  If 
the  combustion  be  conducted  in  a  jar  filled  with  oxygen 
gas,  the  oxygen  will  be  found  to  diminish  so  much,  that 
every  100  parts  of  phosphorus  occasion  the  disappear- 
ing of  1 1 4  parts  of  oxygen.  The  acid  formed  weighs  as 
much  as  the  phosphorus  and  the  oxygen  which  have 
disappeared.  Hence  it  is  considered  as  a  compound  of 
these  two,  in  the  proportion  of  100  parts  of  phosphorus 
to  1 14  of  oxygen. 

Phosphorus  is  supposed  capable  of  combining  with  a 
small  portion  of  oxygen,  and  of  forming  a  compound 
called  oxide  of/ihos/i/iorus.  It  may  be  formed  by  putting 
a  bit  of  phosphorus  in  a  long  glass  tube,  and  exposmg  it 
to  the  heat  of  boiling  water.  It  sublimes  and  lines  the 
tube  in  fine  white  flakes.  This  substance  is  very  com- 
bustible, and  often  takes  fire  of  its  own  accord  when  ex- 
posed to  the  air. 

When  introduced  into  chlorine,  phosphorus  burns  with 
a  clear  bluish  white  flame,  and  is  converted  into  a  solid 
white  matter,  which  seems  to  consist  of  the  two  sub- 
stances united.  When  this  compound  is  placed  in  con- 
tact with  water,  it  is  converted  into  phosphoric  acid  and 
muriatic  acid. 


»  This  is  however  explained,  upon  the  property  which 
the  atmospheric  nitrogen  possesses  of  holding  a  small 
quantity  of  phosphorus  in  solution  ;  but  which  oxygen  gas 
is  incapable  of  effecting.  In  this  attenuated  state,  it 
is  more  readily  combustilile  than  in  the  solid  form,  and 
therefore  appears  luminous  at  an  inferior  tempcra- 
Uirc.     CoxE. 

t  A  good  mode  of  pcrscrving  phosphorus  is  by  put- 
ting it  into  a  weak  solution  of  sulphat  or  nitrat  of  cop- 
per. The  metal  is  rcdviced,  and  forms  a  solid  and  per- 
manent coating  ;  I  have  left  it  in  this  state  for  several 
weeks  exposed  to  the  air,  with  little  or  no  change  ;  and 
in  case  of  the  fracture  of  a  vessel  in  which  it  may  be 
kept,  a  security  is  thus  acquired  against  its  spontaneous 
inflammation  in  hot  weather,  should  the  accident  remain 
iii\discovcred.     Ibid. 


When  phosphorus  is  melted  by  means  of  a  burning 
glass  in  hydrogen  gas,  a  portion  of  it  is  dissolved,  and  a 
new  gas  formed,  first  discovered  by  Gengembre,  and 
called  fihosfihureted  hydrogen  gas.  It  has  a  fetid  odour 
like  the  smeli  of  putrid  fish.  '  It  burns  spontaneously, 
when  it  comes  into  contact  with  common  air  or  oxygen 
gas.  Water  dissolves  a  small  portion  of  this  gas,  and 
acquires  a  bitter  taste  and  unpleasant  odour.  The  phos- 
phorus gradually  precipitates,  and  the  hydrogen  at  the 
same  time  separates  from  the  water.  When  kept  in  a 
glass  jar,  it  soon  loses  its  property  of  burning  spon- 
taneously. 

From  the  experiments  of  Mr  Davy,  we  learn,  that 
when  hydrogen  gas  is  converted  into  phosphvireted  hy- 
drogen, its  bulk  does  not  alter ;  and  from  the  experi- 
ments  of  Mr  Dalton,  it  follows,  that  the  weight  of  100 
cubic  inches  of  it  under  the  common  pressure,  and  at 
the  temperature  of  60°,  is  26  grains.  From  these  data, 
it  is  easy  to  establish  its  composition.  Its  constituents 
are  obviously, 

Phosphorus  91.23 
Hydrogen       8.77 


100.00 


Phosphorus  combines  with  charcoal,  and  forms  a  com- 
pound of  an  orange  red  colour,  called  phosphuret  of  car 
bon.  Common  phosphorus  contains  a  portion  of  tliis 
compound,  which  remains  behind  when  the  phosphorus 
is  burnt.  It  is  a  light  flocky  powder,  without  taste  or 
smell.  When  heated  sufficiently,  it  burns,  and  the  char- 
coal remains  behind. 

The  compounds  which  phosphorus  forms  with  the 
other  bodies,  are  distinguished  by  the  name  of  phosfihu- 
rets. 

Phosphorus  is  very  poisonous  when  used  internally. 
It  has  been  recommended  as  a  medicine,  and  said  to  be 
very  effitacious  in  restoring  the  force  of  young  persons 
exhausted  by  sensual  indulgence. 


Sect.  IV.     Of  Suljihur. 


Sulphur,  distinguished  also  by  the  name  of  brimstone, 
has  been  known  since  the  earliest  ages. 

It  is  a  hard  brittle  substance,  of  a  greenish  yellow 
coloiu',  without  any  smell,  and  with  very  little  taste.  It 
is  a  nonconductor  of  electricity,  and  becomes  electric 
Mf^-a^n'f/y  by  friction.  Its  specific  gravity  is  1.990.  It 
is  not  altered  by  exposure  to  the  air,  nor  is  it  soluble  in 
water. 

When  heated  to  170°  it  rises  up  in  the  form  of  a  fine 
powder,  which  may  be  easily  collected,  and  is  called 
Jioiuers  of  sulfihur.  It  is  then  said  to  be  volatilized  or 
sublimed.  It  is  obvious,  from  this  properly,  that  sulphur 
is  a  volatile  substance. 

When  heated  to  about  218°  it  melts,  becomes  trans- 
parent, and  looks  like  a  brown  coloured  oil.  At  560°  it 
boils,  and  the  vapom-  kindles  as  it  exhales,  and  burns 
will)  a  blue  flame,  and  an  extremely  disagreeable  smell. 
If  it  be  set  on  fire,  and  phnigod  into  a  jar  filled  with 
oxygen  gas,  it  burns  with  a  strong  violet  flame.  In  both 
cases  (provided  the  quantity  of  air  or  oxygen  be  suffi- 
cient) it  burns  away  completely  without  leaving  any  re- 
sidue. But  if  the  fumes  be  collecled,  they  arc  found  to 
be  on  acid,  which  is  kjjown  by  the  name  of  mljihurij: 


CHE3IISTRY. 


acid.  A  portion  of  tlic  oxypcii  diHappcars  ;  and,  li  om 
the  expciiinciUs  of  Lavoisier,  it  lollows,  tli;vt  the  siilplju- 
vic  acid  formed  is  exactly  e(|iial  in  weight  to  tlic  sulphur 
and  the  oxyjjcn  whicli  have  disappeared  during  the  com- 
bustion.* Hence  it  is  concluded,  that  this  acid  is  com* 
posed  of  these  two  substances  united  together. 

iVIany  experiments  have  been  made  to  ascertain  the 
composition  oi  sulphuric  acid  exactly.  The  following  is 
the  result  which  appears  most  accurate.  It  was  obtained 
by  Ucrzelius. 

100  sulphur 

150  oxygen 

250 
But  sulphur  docs  not  always  combine  with  so  great  a 
portion  ot  oxygen.  It  usually  burns  with  a  blue  flame, 
and  the  suttbcating  vapours  which  it  emits  may  be  col- 
lected in  glass  cylinders  filled  with  mercury,  and  stand- 
ing in  a  trough  containing  mercury.  They  constitute  a 
gas  called  atil/i/iurous  acid.  It  contains  less  oxygen  than 
sulphuric  acid,  being  compounded  of 

100  sulphur 

100  oxygen 

200 

When  sulphur  is  kept  melted  in  an  open  crucible,  it 
becomes  grailuLilly  thick  and  viscid.  If  it  be  now  pour- 
ed into  water,  it  assumes  a  pvirplc  colour,  and  remains 
for  some  ciays  soft ;  but  it  gradually  becomes  brittle,  and 
of  a  light  violet  colour.  Its  texture  is  fibrous,  and  its 
specific  gravity  2.325.  In  this  state  it  has  been  called 
oxide  of  sul/iltur,  from  an  opinion  that  it  has  combined 
with  a  little  oxygen,  and  that  this  addition  has  altered  its 
properties.  But  this  opinion  has  not  been  proved  expe- 
rimentally. 

When  sulphur  is  dissolved  in  any  liquid,  as  in  a  solu- 
tion of  potasii,  and  then  precipitated  by  an  acid,  it  is 
always  in  the  state  of  u  white  powder,  known  by  the  name 
of  lac  su/fihuris.-f  This  powder  consists  of  sulphur  com- 
bined witn  a  little  water.  When  the  water  is  driven  off 
by  heat,  the  white  colour  of  the  sulphur  disappears,  and 
its  natural  yellow  colour  returns. 

When  a  current  of  chlorine  is  made  to  pass  through 
a  quantity  of  flowers  of  sulpiiur,  or  when  sulphur  is  heat- 
ed in  chlorine,  it  gradually  disappears,  and  a  beautiful  red 
liquid  appears  in  its  place.  Its  specific  gravity  is  1.623. 
It  smokes  very  strongly,  has  a  strong  smell,  and  is  very 
volatdc.  It  dissolves  phosphorus  readily.  When  mixed 
with  water,  it  is  decomposed,  and  a  quantity  of  sulphur 


*  The  imperfection  of  chemical  analysis,  is  perhaps  as 
strongly  evinced  by  a  reference  to  the  investigations  of 
llie  most  experienced  chemists  on  this  very  subject; 
dius,  according  to 

Sulphur.    Oxygen. 
Lavoisier,  sulphuric  acid  consists  of    0.69         0.31 

Berthollct 0.72         0.28 

Thenard        55.56       44,44 

Chenevix  51.50       38.50 

Tromsdorff        70.00       30.00 

Richter         42.05       57.95 

Bucholz         42.05        57.95 

Klaproth 42.03       57.07 

Berzelius  as  above  nearly         .     .       40.00       60.00 

COXE. 

\  Svuphiir  p.eapitatum.     Ibid. 
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separates.  This  Rubstanrc  is  obviously  a  compound  of 
sulphur  and  chlorine.  Water  decomposes  it ;  and,  in 
that  case,  sulphuric  and  muriatic  acids  arc  formed. 

Sulphur  combines  readily  with  hydrogen  gas,  and 
forms  a  gas  known  by  the  name  oi  oul/ihurctcd  hydrogen, 
which  was  first  described  by  Scheelc. 

It  may  be  formed  by  mixing  togeihcr /io/a*A  and  sul- 
j)hur,  and  boiling  them  together  in  a  glass  flask.  When 
sulphuric  acid  is  poured  into  the  yellowish  coloured 
liquid  that  is  formed,  an  cnervcsccnce  takes  place,  and 
the  gas  may  be  collected  in  proper  vessels.  It  is  ob- 
tained pure  by  digesting  sulphuret  of  antimony  in  muria- 
tic acid. 

Sulphurcted  hydrogen  gas  is  colotirless,  and  possesses 
the  mechanical  properties  of  common  air.  It  has  u 
strong  fetid  smell,  like  that  of  rotten  eggs.  It  neither 
suj)ports  combustion,  nor  animal  life.  Us  specific  gra- 
vity, according  to  Kirwan,  is  1.106;  according  to  The- 
nard, 1.231;  according  to  Davy,  1.147.  Water  absorbs 
about  its  own  weight  of  this  gas,  and  acquires  a  fetid 
smell,  a  sweetish  nauseous  taste,  and  many  of  the  pro- 
perties peculiar  to  acids. 

When  this  gas  is  set  on  fire,  it  bums  with  a  reddish 
blue  coloiir,  and  deposits  a  quantity  of  sulphur.  When 
the  electric  spurk  is  i)asscd  through  it,  sulphur  is  depo- 
sited, but  the  bulk  of  the  gas  is  not  altered.  Sulphur 
is  also  deposited  when  nitric  acid  is  dropt  into  water  im- 
pregnated with  it.  When  mixed  with  oxygen  gas,  and 
burnt,  the  only  substances  formed  are  sulphuric  acid 
and  water.  Hence  it  is  obvious,  that  its  constituents  are 
sulphur  and  hydrogen. 

From  the  experiments  of  Mr  Davy  we  learn,  that 
when  sulphur  is  heated  in  hydrogen  gas,  a  portion  of 
sulphureted  hydrogen  is  formed,  but  the  bulk  of  the  gas 
is  not  altered.  Hence  the  specific  gravity  of  the  gas  ob- 
viously gives  us  the  proportion  of  its  constituents.  It 
must  consist  of 

Sulphur       93.5 
Hydrogen      6.5 

100.0 

Sulphur  acts  upon  charcoal  at  a  red  heat.  If  a  quan- 
tity of  charcoal  be  put  into  a  porcelain  tube,  and  heated 
to  redness,  by  passing  it  through  a  furnace,  and  sulphur 
be  made  to  pass  through  it  while  in  that  state  without 
any  communication  with  the  external  air,  a  substance 
issues  from  tne  extremity  of  the  tube,  which  may  be 
obtahied  by  means  of  a  crooked  glass  tube  luted  to  the 
porcelain  tube,  and  plunged  to  the  bottom  of  a  glass  ves- 
sel filled  with  water.  This  substance  is  a  liquid,  colour- 
less and  transparent  when  pure,  but  often  tinged  greenish 
yellow.  Its  taste  is  cooling  and  pungent,  and  its  odour 
strong  and  peculiar.  It  docs  not  dissolve  in  water.  Its 
specific  gravity  is  1.3.  In  an  exhausted  receiver,  or  at 
the  top  of  a  barometrical  tube,  it  assumes  the  gaseous 
form.  It  burns  very  easily,  and  detonates  when  mi.\ed 
with  oxygen  gas  and  kindled.  It  was  first  discovered  by 
Lampadius,  and  Clement  and  Desormes ;  and  Bertliol- 
let,  junior,  investigated  its  properties.  It  is  composed 
of  sulphur  and  hydrogen,  but  contains  more  sulphur 
than  sulpinircted  hydrogen.  It  may  therefore  be  called 
sujier-sul/i/iureled  hydrogen. 

Sulphur  and  pnosphonis  readily  combine,  and  in  vari- 
ous proportions ;  but  the  compound  seems  to  be  most 
intimate  when  the  weights  of  the  two  ingredients  are 
equal.  The  combinations  may  be  made  by  mixing  the  two 
inj^rcdicuts  in  a  small  phial  and  melting  thcni  togethcri 
4N2 
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or  by  cautiously  heating  them  in  a  flask  filled  with  wa- 
ter. But  the  first  method  is  less  hazardous  ;  for  the  com- 
pound acts  upon  the  water,  and  gases  are  formed,  which 
sometimes  occasion  violent  explosions.  The  compound 
has  a  yellowish  green  colour:  it  may  be  distilled  over  in 
a  glass  retort  without  decomposition.  It  has  a  tendency 
to  the  liquid  form,  which  is  greatest  when  equal  propor- 
tions of  the  constituents  are  used.  It  then  remains  liquid 
in  the  temperature  of  41°.  When  the  sulphur  predomi- 
nates in  this  compound,  it  may  be  called  phosphuret  of 
sul/i/tur  ;  when  the  phosphorus,  sul/thuret  of  phosphorus. 
It  is  very  combustible,  and  often  takes  fire  spontaneously 
when  exposed  to  the  air. 

From  the  experiments  of  Clayfield  and  Berthollet, 
junior,  there  is  reason  to  conclude  that  sulphur  con- 
tains a  SKiall  quantity  of  hydrogen. 

Sect.  V.     Of  Boracium. 

This  substance  was  discovered  by  Mr  Davy,  but  it  was 
first  described  by  Thenard  and  Gay  Lussac.  Mr  Davy 
has  lately  published  a  more  detailed  account  of  its  pro- 
perties. To  procure  it,  equal  weights  of  the  metal  called 
polassiuin  and  dry  boracic  acid  are  to  be  put  into  a  cop- 
per tube,  and  exposed  for  some  minutes  to  a  slight  red 
heat.  When  cold,  the  mass  is  to  be  washed  out  with  wa- 
ter, the  potash  saturated  with  muriatic  acid,  and  the 
whole  thrown  upon  a  filter.  An  olive-coloured  matter 
remains,  which  must  be  washed  and  dried.  It  is  bora- 
cium* 

Boracium  is  of  a  dark  olive  colour,  opake,  brittle,  its 
powder  does  not  scratch  glass,  it  is  a  non-conductor  of 
electricity,  and  has  some  resemblance  to  charcoal.  When 
heated  to  whiteness  in  a  metallic  vessel,  it  remains  unal- 
tered, provided  common  air  or  oxygen  be  excluded.  Af- 
ter this  process  it  sinks  in  strong  sulphuric  acid  ;  but  in 
its  ordinary  state  it  swims  upon  that  liquid. 

When  heated  in  common  air  or  oxygen  gas,  to  a  tem- 
perature not  quite  so  high  as  600°,  it  takes  fire  and  burns 
with  considerable  brilliancy,  somewhat  like  charcoal,  and 
is  converted  into  boracic  acid.  By  this  process,  a  portion 
of  the  oxygen  disappears.  Hence  boracic  acid  is  consi- 
dered as  a  compound  of  boracium  and  oxygen.  The  ex- 
act proportion  of  the  constituents  of  this  acid  have  not 
yet  been  ascertained.  According  to  Mr  Davy's  experi- 
ments, it  is  composed  of  one  part  boracium,  and  two 
parts  oxygen  ;  while  Thenard  and  Gay  Lussac  consider 
it  as  a  compound  of  two  parts  boracium  and  one  of  oxy- 
gen. 

When  placed  in  contact  with  chlorine,  it  burns  sponta- 
neously with  a  white  light,  and  is  partly  converted  into 
boracic  acid,  partly  into  a  black  matter  which  is  consi- 
dered as  an  oxide  of  boracium.  It  burns  when  slightly 
heated,  and  is  converted  into  boracic  acid.  It  decom- 
poses sulphuric  and  nitric  acids  with  the  assistance  of 
heat,  and  is  converted  into  boracic  acid.  When  melted 
with  svilphur  and  kept  long  in  contact  with  it,  a  kind  of 
combination  lakes  place  as  the  sulphur  act[uircs  an  olive 
colour.  It  docs  not  combine  with  phosphorus.  Whether 
it  combines  with  hydrogen  and  with  charcoal,  has  not 
been  tried. 

Potash  and  soda  dissolve  it  both  when  liquid  and  when 
melted  with  it  in  a  crucible,  forming  pale  olive  com- 
pounds,   Avhich    give  dark-coloured    precipitates  when 


treated  with  muriatic  acid.  It  did  not  combine  with  mer- 
cury by  heat. 

Mr  Davy  has  rendered  it  probable  that  it  contains  a 
little  oxygen,  and  that,  when  deprived  of  this  principle, 
it  combines  with  metals,  and  forms  compounds  capable 
of  conducting  electricity. 

Such  are  the  properties  of  the  simple  combustible  bo- 
dies ;  none  of  which,  unless  hydrogen  be  an  exception, 
are,  strictly  speaking,  simple  substances,  though  we  are 
not  in  possession  of  any  accurate  method  of  separating 
their  constituents,  and  exhibiting  them  in  a  separate 
state.  It  is  very  likely  that  the  hydrogen  and  oxygen 
separated  from  several  of  them,  may  be  owing  to  the 
presence  of  water  in  them,  from  which  it  is  very  difhcult 
to  separate  them  completely. 

Two  of  them,  boracium  and  carbon,  are  solids  which  we 
are  incapable  of  melting  or  altering  by  heat;  two  of  them, 
sulphur  and  phosphorus,  easily  melt,  and  may  be  exhi- 
bited in  a  solid,  liquid,  or  even  gaseous  state  ;  while  one 
of  them,  hydrogen,  is  always,  when  pure,  in  the  state  of  a 
gas. 

They  all  combine  with  oxygen,  but  in  different  pro- 
portions, as  is  obvious  from  the  following  table,  exhibit- 
ing the  quantity  of  oxygen  capable  of  combining  with 
100  parts  of  each. 

loo  Hydrogen  unites  with  750  oxygen. 

100  Carbon         .         .         251.6 

100  Boracium     .  .  200 

100  Sulphur       .  .  150 

100  Phosphorus  .  114 

It  has  been  supposed  by  some,  that  the  affinity  of  dif- 
ferent bodies  for  oxygen,  is  proportioned  to  the  quantity 
of  it  with  which  they  combine.  According  to  this  no- 
tion, the  affinity  of  the  simple  combustibles  for  oxygen  is 
in  the  order  of  the  preceding  table. 

Chlorine  has  the  property  of  combining  with  all  the 
simple  combustibles  except  carbon.  With  hydrogent  it 
forms  muriatic  acid ;  with  sulphur,  phosphorus,  and  bo- 
racium, it  forms  compounds  not  yet  distinguished  by  spe- 
cific names. 

Hydrogen  unites  with  all  the  simple  combustibles,  un- 
less boracium  be  an  exception.  It  is  probable  that  they 
are  all  capable  of  combining  with  each  other,  at  least,  in 
one  proportion,  and  some  are  known  to  combine  in  seve- 
ral. Chemists  have  agreed  to  give  such  compounds  a 
name  derived  from  one  of  the  ingredients,  and  ending  in 
uret,  as  sitl/ihuret  of  phosphorus,  phosphuret  of  carbon. 
When  the  compound  is  gaseous,  the  term  is  converted 
into  an  adjective,  as  sulphureted hydrogen  ffas,  carbureted 
hydrogen  gas. 

Chap.  III. 

Of  Simple  Incombustibles. 

By  simple  incombustibles  are  meant  all  substances  in- 
capable of  combustion  which  have  not  yet  been  decom- 
pounded. We  are  acquainted  with  only  one  body  of  that 
nature  at  present,  namely,  azote.  Tlicre  can  be  little 
doubt  that  it  is  a  compound,  though  all  attempts  at  a  re- 
gular analysis  of  it  have  hitherto  failed. 


t  This  is  by  no  means  so  firmly  established,  as  to 
authoiize  so  positive  a  conclusion;  which,  if  true,  will 
materially  modify  the  science  of  chemistry.     CoxE. 


*  The  French  chemists  have  called  it  bore,   Btron  would  be  a  better  name  tbao  either. 
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Sect.  I.     Of  Azote. 

1.  Azotf,  called  also niVro.ycn,  wliicli  wns  first  partii  u- 
larly  pointed  o>il  by  l)r  UiillKTl'ord  in  1772,  constiliilcs 
four-fit'ths  of  the  atmosplicic.  'I'lie  other  lifih  isoxyi;cii. 
To  ohtain  it  pure,  we  have  only  to  deprive  any  portion  of 
air  of  the  whole  of  itb  oxygen.  'I'his  is  easily  do)ie  by 
confining  in  it  for  sonic  time  a  mixture  of  sulphur  and  iron 
filings  made  up  into  a  paste,  or  a  (|iiaiility  of  pliosphoius. 

Dr.  Piii-stley,  who  was  one  of  the  origiir.d  expeii- 
iiienters  on  this  substance,  gave  it  the  name  of /;///</4'm/(- 
calftl  air.  The  l^'renih  chemists  called  it  at  first  mo/clc, 
and  afterwards  azotic  gaa,  because  animals  cannot  breath 
it  witliout  death.  The  name  azote,  though  it  has  pre- 
vailed, is  without  doubt  ill  chosen.* 

Azotic  gas  is  invisible,  and  possesses  the  mechanical 
properties  of  common  air.  Its  specific  gravity,  accord- 
ing to  Rirwan,  is  0.985  ;  according  to  Lavoisier,  0.978  ; 
according  to  Biot  and  Arago,  0.9(59  ;  that  of  common  air 
being  1. 000. 

It  neither  supports  flame  nor  animal  life.  Water  does 
not  sensibly  a!)sorb  it.  100  cubic  inches  of  water,  freed 
from  air  by  boiling,  absorb  about  1 J  inches  of  this  gas. 

2.  Though  incombustible,  it  is  capable  of  combining 
■with  oxygen  gas.t  When  electric  sparks  arc  passed 
through  a  mixture  of  oxygen  and  azotic  gases  for  some 
time,  the  bulk  of  the  mixtiux  diminishes,  and  an  acid  is 
formed.  If  the  gases  he  mixed  in  the  proper  propor- 
tions, they  disapjiear  entirely,  and  are  of  course  totally 
converted  into  an  acid.  This  acid  is  the  nitrous.  Hence 
it  follows,  tliat  nitrous  acid  is  composed  of  oxygen  and 
azote.  This  important  discovery  was  made  by  Mr  Ca- 
vendish. The  result  of  his  experiments  gives  us  nitrous 
acid  composed  very  nearly  of 

30  azote, 
70  oxygen. 

100 
or  one  part  azote  united  to  21  of  oxygen. 

Nitric  acid  is  a  yellowj  corrosive  litiuid,  of  great  im- 
portance in  chemistry.  It  acts  with  great  energy  on 
most  other  bodies,  in  consequence  of  the  facility  with 
which  it  parts  with  its  oxygen.     If  copper  or  silver,  for 


*  Mr.  Chaptal  long  ago  pointed  out  the  impropriety  of 
the  term,  and  proposed  that  of  nitrogen  in  its  place  ;  a 
term  which  is  employed  by  many  of  the  best  chemical 
writers,  and  nearly  as  prevalent  as  that  of  Azote.  If  this 
latter  term  is  continued,  there  is  no  doubt,  that,  conform- 
ably to  the  nomenclature  employed,  the  nitrous  and  ni- 
tric acids  should  be  called  azotous  and  azotic  acids.  It 
is  to  be  lamented,  that  different  appellations  should,  in 
any  case,  be  given  to  the  same  subsnuicc.     Coxk. 

t  The  capability  of  combining  with  oxygen  is  the  chief 
character  of  combustibles  in  the  antiphlogistic  system; 
and  thercf  is  reason  to  believe,  that  azote  should  be  class- 
ed amongst  the  combustible  bo<lies.  Its  not  being  ac- 
companied with  an  emission  of  heat  and  light,  in  com- 
bining with  oxygen,  is  not  a  sufficient  reason  for  placing 
it  amongst  the  incombustibles.     Ibid. 

\  JVitric  acid  is  not  yellow  ;  it  is  in  its  pure  state  per- 
fectly devoid  of  any  colour  ;  it  is  the  nitrous  acid  that  is 
in  this  state  ;  in  other  words,  according  to  common  opi- 
nion, nitrous  acid  is  nitric  acid,  holding  in  solution  vari- 
ous proportions  of  nitrous  gas,  to  wliichthe  yellow  colour 
is  owing.     Hid. 


example,  be  |)ut  into  it,  the  metals  ab&orb  oxygen  and 
dissolve.  The  portion  of  acid  which  loses  a  part  of  its 
oxygen,  assumes  the  gaseous  form,  und  makes  its  escape 
out  of  the  lifjuid,  occasioning  an  cflrervesccticc.  The  gas 
which  escapes  is  a  compound  of  azote,  and  a  smaller 
proportion  of  oxygen  than  exists  in  nitric  acid.  It  is 
usually  called  nitrouH  gat.  It  has  the  curious  properly 
of  combining  with  oxygen  gas  whenever  it  comes  in  con- 
tact with  it,  and  of  thus  being  again  ronv(-i-ted  into  nitric 
aci<l.  The  mixture  becomes  yellow;  and,  if  standing 
over  water,  its  bulk  diminishes  very  much,  because  the 
water  absorbs  the  acid  as  it  forms. 

If  ii'on  filings  b(;  ke|)t  for  some  days  in  ajar  of  nitrous 
gas,  its  bulk  diininisiies,  and  it  loses  the  jiroperty  of  be- 
coming yellow  when  mixed  with  commrm  air.  Its  pro- 
perties are  now  changed,  audit  is  e.Mc(\  tfaseoua  oxide  of 
azote.§  This  new  gas  is  conijiosed  of  the  same  consti- 
tuents as  the  former,  but  it  contains  a  smaller  proportion 
of  oxygen.  It  suppoi'ts  combustion,  and  bodies  bum  in 
it  almost  with  as  much  splendour  as  in  oxygen  gas. 

Thus  it  appears,  that  azote  has  the  property  of  combi- 
ning with  three  difterent  doses  of  oxygen. 

3.  As  far  as  we  know  at  present,  chlorine  has  not  the 
property  of  combining  with  azote. !| 

4.  The  combinations  of  azote  w  ith  the  simple  substan- 
ces are  not  numerous,  but  some  of  them  are  important. 

When  putrid  urine,  wool,  and  many  other  animal  sub- 
stances, are  distilled,  among  other  products,  there  is  ob- 
tained a  substance  of  a  pungent  odour  and  taste,  known 
by  the  names  of  hartshorn,  volatile  alkali,  ammonia.  It 
may  be  obtained  pure,  by  heating  a  mixture  of  three 
parts  of  (|uicklime  and  one  part  of  the  salt  called  sal  am- 
mo7iiac,  in  a  glass  flask,  and  receiving  the  product  over 
mercury.  It  is  a  gas.  When  electric  sparks  are  pass- 
ed through  it,  its  bulk  is  doubled,  and  it  is  converted  in- 
to a  mixture  of  azotic  and  hydrogen  gases.  Hence  it  is 
a  compound  of  these  two  substances.  It  consists  of  three 
parts  by  measure  of  hydrogen  gas,  and  one  part  of  azotic 
gas. 

Azotic  gas  is  said  to  have  the  property  of  dissolving  a 
little  charcoal,  which  it  again  deposits  when  allowed  to 
stand  over  water. 

It  dissolves  likewise  a  little  phosphorus,  and  increases 
about  one-fortieth  part  in  bulk.  When  this  phosphuret- 
ed  azotic  gas  is  mixed  with  oxygen  gas,  it  becomes  lu- 
minous, in  consctiuence  of  the  combustion  of  the  dissolv- 
ed phosphorus. 

Azotic  gas  is  said  likewise  to  dissolve  a  little  sulphui 
when  assisted  by  heat.  Sulphurcted  azotic  gas  is  said  to 
resemble  sulphurcted  hydrogen  gas  in  its  properties. 

Chap.  IV. 
Of  Metals. 

Metals,  one  of  the  most  important  classes  of  bodies 
and  to  which  we  are  indebted  for  most  of  our  improve- 
ments, are  vciy  numeix)us.     Indeed,  the  present  state  of 
chemical  analysis  leads  to  the  opinion  that  all  bodies  will 


§  More  properly  nitrous  oxyd.     Coxe. 

!t  It  has  been  stated,  in  the  newspapers,  that  a  yery 
dangerous  compound  of  azote  and  chlorine,  has  beer 
formed  by  Mr  Davy,  and  also  in  France ;  but  the  parti- 
culars have  not,  it  is  believed,  reached  this  country.  /J'V- 
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ultimately  divide    themselves   into   two  sets ;    namely, 
■metals,  and  supporters  of  combustion. 

1.  Metals  are  distinguished  by  a  peculiar  lustre,  well 
known  by  the  name  of  the  metallic  lustre.  They  are  per- 
fectly opake  or  impervious  to  light,  even  in  the  thinnest 
plates  to  which  they  can  be  reduced.  The  only  excep- 
tion is  gold  leaf.  Its  thickness  does  not  exceed  ■j^^Votj'^'^ 
pait  of  an  inch,  and  it  allows  the  light  to  pass  through  it. 
If  other  metals  could  be  reduced  as  thin,  it  is  probable 
that  they  also  v.'ould  be  pervious  to  light.  They  may  all 
be  melted  when  heated  sufficiently.  Some,  as  mercury, 
require  very  little  heat  to  melt  them  ;  while  others,  as 
platinum,  require  a  great  deal.  Their  specific  gravity 
is  exceedinglv  various.  All  the  old  metals  are  at  least 
five  times  heavier  than  water ;  and  some,  as  platinum, 
more  than  twenty  times  heavier.  But  some  of  the  new 
Tnetals  discovered  by  Davy  are  much  lighter  than  water. 
They  are  the  best  conductors  of  electricity  of  all  known 
bodies.  None  of  them  is  very  hard  ;  but  some  of  them 
may  be  hardened  artificially,  so  as  to  exceed  most  other 
bodies.  Their  elasticity  may  likewise,  in  some  cases,  be 
artificially  increased.  Some  of  them  are  malleable.,  or 
may  be  extended  by  the  blows  of  a  hammer,  while  others 
are  brittle.  Some  of  them  are  ductile,  or  may  be  drawn 
out  into  wire,  while  others  cannot.  They  differ  consider- 
ably from  each  other  in  their  tenacity,  or  in  the  weight 
which  they  are  capable  of  supporting  without  breaking. 

2.  Several  of  them  take  fire  when  heated,  and  burn 
with  considerable  splendour,  and  almost  all  of  them  may 
be  burnt  by  peculiar  contrivances.  After  combustion, 
their  appearance  is  totally  changed  :  They  have  lost  the 
metallic  lustre,  and  are  converted  into  earthy-like  pow- 
ders, formerly  called  calces,  and  now  oxides.  These 
Oxides  are  of  various  colours,  white,  red,  yellow,  blue, 
&.C.  according  to  the  metal,  and  several  of  them  are  em- 
ployed as  paints.  Most  metals  are  converted  into  ox- 
ides, merely  by  exposing  them  for  a  sufficient  length  of 
time  to  the  action  of  heat  and  air,  and  all  by  the  action 
of  acids. 

When  these  oxides  are  mixed  with  charcoal  powder, 
and  heated,  they  lose  their  earthy-like  appearance,  and 
are  restored  again  to  the  metallic  state.  This  process 
is  called  rcductio7i.  Some  metallic  oxides,  as  those  of 
gold  and  silver,  require  only  to  be  heated  in  order  to  be 
reduced  ;*  but  most  of  them  require  also  the  presence  of 
charcoal,  or  of  some  other  combustible  substance.  These 
oxides  were  at  first  considered  as  simple  substances,  and 
the  metals  were  supposed  to  be  composed  of  them  and 
the  principle  of  inflammability,  called  phlogiston.  But 
it  was  shewn  by  the  experiments  of  Lavoisier,  that  the 
oxides  are  compounds,  and  that  they  are  composed  of 
the  metals  from  which  they  were  obtained,  united  to  oxy- 
gen. Thus,  oiide  of  gold  is  a  compound  of  gold  and 
oxygen.  It  was  the  discovery  of  this  fact  that  induced 
chemists  to  substitute  the  word  ojiidc  for  calx. 


*  Charcoal  is  not  the  only  inflammable  body  by  which 
metallic  oxyds  arc  capable  of  reduction.  Ur  Priestley 
accomplished  it  in  hydrof^cn  gas.  The  reduction  of 
the  oxyds  of  gold,  kc.  without  any  combustiLlc  biiiig  ap- 
parently present,  is  a  strong  point  against  the  plilogistic 
doctrine.  If,  however,  it  should  be  proved,  as  is  sus- 
pected, that  azote,  or  nitrogen,  is  a  compound  of  oxygen 
and  hydrogen,  it  may  be  [jrcsumcd,  that  in  these,  at  pre- 
sent supposed,  self  reductions,  the  hydrogen  of  atmos- 
pheric azote,  -will  be  found  to  have  an  agency.     Coxe. 


Most  metals  are  capable  of  combining  with  various 
doses  of  oxygen,  and  of  forming  various  oxides,  which 
it  is  of  consequence  to  be  able  to  distinguish.  This  may 
be  done  by  prefixing  to  the  term  oxide  the  Greek  ordi- 
nal numeral,  expressing  the  peculiar  oxide.  Thus,  firo' 
toxide  of  tin  is  the  first  oxide  of  tin,  or  thi  combined  with 
a  minimum  of  oxygen.  Deutoxidc  of  tin  is  the  second 
oxide  of  tin,  or  tin  combined  with  two  doses  of  oxygen. 
The  terms  tritoxide,  tetroxide,  fientoxide,  &c.  are  to  be 
undei'stood  in  the  same  way.  The  last  oxide  of  a  metal 
is  called  Peroxide.  Peroxide  means  a  metal  combined 
with  as  much  oxygen  as  it  can  take  up,  or  a  metal  satu- 
rated with  oxygen  t 

3.  Metals  combine  with  the  simple  combustibles,  and 
form  compounds,  many  of  which  are  of  considerable  im- 
portance. These  compounds  are  denoted  by  a  word 
formed  from  the  simple  combustible  present,  and  termi- 
nating in  uret.  Thus,  suljihuret  of  tin  is  a  compound  of 
sulphur  and  tin.  In  like  manner,  carburet  and  fihosfihu- 
ret  of  iron,  means  iron  combined  respectively  with  carbon 
and  with  phosphorus.  Hydrogen  gas  dissolves  some  of 
the  metals.  These  solutions  are  denoted  by  prefixing 
the  metal  converted  into  an  adjective  before  the  word 
hydrogen.  Thus,  arsenical  hydrogen  gas  means  a  solu- 
tion of  arsenic  in  hydrogen  gas.  When  hydrogen  com- 
bines with  a  metal,  and  forms  a  solid  compound,  it  is  de- 
noted by  the  term  hydroguret.\ 

4.  The  metals  are  not  known  to  combme  with  simple 
incombustiblcs.  But  they  combine  with  each  other,  and 
form  a  set  of  important  compounds,  called  alloys.  Thus 
brass  is  an  alloy  of  copper  and  zinc  ;  and  bell-7netat  an 
alloy  of  copper  and  tin.  When  mercury  is  one  of  the 
metals  combined,  the  compound  is  not  called  an  alloy,  but 


t  If  we  were  absolutely  certain  as  to  the  number 
of  oxyds  which  each  metal  is  capable  of  forming  by 
union  with  oxygen,  this  mode  of  distinction  would  be 
sufficiently  appropriate  ;  as  this  is,  however,  a  doubtful 
point,  it  requires  consideration  in  its  adoption ;  since,  if 
intermediate  oxyds  of  any  of  them,  should  be  hereafter 
satisfactorily  shewn  to  exist,  we  shall  be  under  the  ne- 
cessity of  altering  any  terms  of  the  nature  here  propos- 
ed.     CoXE. 

I  It  is  extremely  doubtful  whether  hydrogen  combines 
with  any  metal :  the  gas  is  capable  of  holding  some  in 
solution;  but  when  it  forms  sucli  solid  compounds  as 
above  stated,  tr.ey  are  rather  triple  compounds  of  the 
metal  and  sulphureted  hydrogen.  And  possibly  this,  if 
correct,  may  be  ascribed  to  metals  being  already  in  com- 
bination with  hydrogen  ;  and  hence,  like  substances  sa- 
turated with  oxygen,  they  can  receive  no  more.  By  re- 
ference to  the  different  metals  under  their  respective  sec- 
lions,  it  will  be  perceived,  that  arsenic  and  tellurium 
only,  are  said  by  Davy,  to  combine  with  hydrogen.  They 
combine  with  one  or  all  oftiie  otlier  iiiflaninuiblc  bodies, 
sulphur,  phosphorus  and  carlwn  ;  and,  with  i-espect  to 
the  solid  compounds,  which  are  said  by  Davy  to  take 
place  between  hydrogen  and  tellurium  and  arsenic,  the 
subject  is  not,  as  yet,  suflitiently  elucidated.  I  have 
ventured  to  assert,  that  hydrogen  is  e(|ually  essential  to 
the  acidification  of  bodies,  with  oxygen,  the  sole  acidify- 
ing principle  of  the  antiphlogistic  theory;  and  it  won  id  be 
strongly  in  favour  of  such  opinion,  if  it  should  be  lound^ 
that  those  few  metals  which  are  capable  ol  culilicution, 
should  be  the  only  ones  capable  of  forming  hydrurets 
with  hydrogen.     Ibid. 
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an  amalgam.*     Thus,  the  amalf^Am  of  gold  is  gold  dis- 
aolvi'd  ii>  nicrcui-y. 

5.  The  metals  at  present  known  (cxciiulint!;  the  new 
ones  discovered  by  Davy,  which  will  be  belter  described 
afterwards)  amount  to  27.  They  may  be  divided  into  the 
four  following  sets  : 


1. 

Gold. 

8. 

Osmium 

2. 

Platinum. 

9. 

Copper. 

3. 

Silver. 

10. 

Iron. 

4. 

Mercury. 

11. 

Nickel. 

5. 

Palladium. 

12. 

Tin. 

6. 

Rhodium. 

13. 

Lead. 

7. 

Iridium. 

14. 

Zinc. 

II.  Brittle,  and  eatily  Fused. 


1.  Bismuth. 

2.  Antimony. 


3.  Tellurium. 

4.  Arsenic. 


III.  Brittle,  and  difficultly  Fused. 


1.  Cobalt. 

2.  Manganese. 

3.  Chromium. 


4.  Molybdenum. 

5.  Uranium. 

6.  Tungsten. 


IV.  Refractory. 

1.  Titanium.  3.  Cerium. 

2.  Columbium. 

The  fourth  set  consists  of  metals  which  have  not  hi- 
therto been  obtained  in  quantities,  except  in  the  state  of 
oxides.  Formerly  the  brittle  nietals  were  called  semi- 
vietals,  and  the  malleable,  metals.  The  first  four  mallea- 
ble metals  were  once  considered  as  noble,  because  their 
wxides  may  be  reduced  by  mere  heat. 

Sect.  I.     Of  Gold. 

Gold  seems  to  have  been  the  first  known  of  all  the 
metals.  As  it  occurs  always  in  the  metallic  state,  and 
is  very  soft  and  ductile,  less  skill  would  be  necessary  to 
work  it. 

1.  Gold  has  a  yellow  colour,  considerable  lustre,  and 
is  destitute  of  taste  or  smell.  It  is  very  soft.  Its  spe- 
cific gravity  is  19.376,  thai  of  water  being  1.000  It  is 
the  most  ductile  and  malleable  of  ail  known  bodies.  It 
may  be  beaten  out  into  leaves  only  ^.^i-^-yth  part  of  an 
inch  in  thickness,  and  drawn  out  into  wire  extremely 
fine.  Its  tenacity  is  considerable  ;  a  gold  wire,  0.078 
incli  in  diameter,  being  capable  of  supporting  150.071bs. 
avoirdupois  without  breaking. 

It  melts  at  32"  Wedgewood,  and,  when  melted,  has  a 
bhnsh  green  colour.  It  does  not  sensibly  waste  nor  al- 
ter, though  kept  very  long  in  the  state  of  fusion.  In  ve- 
ry violeiit  heats,  however,  it  has  been  perceived  to  be 
partially  volatilized.     When  carefully  cooled  after  fu- 


•  Why  is  it  necessary  to  preserve  the  old  term  of 
amalgam?  Alloy,  as  applied  to  the  union  of  metallic 
bodies,  is  equally  applicable  to  their  combinations  with 
mercury  ;  and  a  term,  at  least,  unnecessary,  may  be  dis- 
carded from  further  use,     Cose. 


sion,  it  sometimes  crystallizes  in  four-sided  pyramids. 
Gold  is  not  altered  by  exposure  to  the  air;  it  dots  not 
even  lose  its  lustre. 

2.  It  combines  with  oxygen,  and  forms  difTercnt  ox- 
ides, the  number  and  properties  of  which  are  but  imper- 
fectly known.  Two  have  been  described.  The  first,  or 
the  purple,  is  formed  when  violent  electrical  explosions 
are  passed  through  gold  leaf,  or  when  gold  is  subjected 
to  combustion.  It  is  probably  a  compound  of  100  gold 
ajid  8  oxygen. 

The  second,  or  peroxide,  is  of  a  yellow  colour.  It 
may  be  obtained  by  tlissolving  gold  in  nitro-murialir 
acid,  and  then  precipitating  the  metal  by  means  of  lime- 
water.  It  falls  in  the  state  of  this  yellow  oxide.  When 
carefully  washed  and  dried,  ii  is  iiisoluble  in  water,  and 
tasteless.  From  an  experiment  of  Proust,  we  may  infer, 
that  it  is  composed  of  loo  gold  and  32  oxygen.t 

It  combines  with  chlorine,  and  forms  the  yellow-co- 
loured, delirjuescent,  strong-tasted  salt,  at  present  distin- 
guished by  the  name  of  muriate  of  gold. 

3.  Hitherto  gold  has  been  united  with  only  one  of  the 
simple  combustibles,  namely,  phosphorus.  Hydrogen 
and  charcoal  arc  said  to  precipitate  it  from  its  solutions 
in  the  metallic  state.  With  sulphur  it  does  not  combine. 
The  action  of  boracium  has  not  been  tried. 

Tlie  compound  of  phosphorus  and  gold  is  called /)/(0«- 
fihuret  of  gold.  It  may  be  formed  by  dropping  small 
pieces  of  phosphorus  into  gold  in  fusion.  It  is  brittle, 
whiter  than  gold,  and  contains  .j'-th  of  phosphorus.  The 
phosphorus  may  be  dissipated  by  exposing  the  compound 
to  a  sufficient  heat. 

4.  As  far  as  is  known,  gold  does  not  combine  witli 
azote. 

5.  It  combines  readily  with  most  of  the  metals,  and 
forms  a  variety  of  alloys. 

Gold  is  so  soft,  that  it  is  seldom  employed  quite  pure. 
It  is  almost  always  alloyed  with  a  little  copper  or  silver. 
Goldsmiths  usually  announce  the  purity  of  gold  in  the 
following  manner.  Pure  gold  is  divided  into  24  parts, 
called  carats.  Gold  of  24  carats,  means  pure  gold ;  gold 
of  23  carats,  means  23  parts  of  gold  alloyed  with  1  part 
of  some  other  metal ;  gold  of  22  carats,  22  parts  of  gold 
alloyed  with  2  parts  of  some  other  metal.  The  number 
of  carats  mentioned  specifies  the  pure  gold,  and  what 
that  number  wants  of  24  indicates  the  quantity  of  alloy. 
The  gold  coin  of  this  country,  or  sterling  gold,  as  it  is 
called,  is  gold  of  22  carats.  Jewellers'  gola  is  gold  of 
18  carats. 

Sect.  II.     Of  Platirtitm. 

Platinum,  wliich  approaches  to  gold  in  many  of  its 
properties,  was  unknown  in  Europe  as  a  peculiar  metal 
till  1749.  Hitherto  it  lias  been  found  only  in  South  Ame- 
rica, in  St  Domingo,  and  in  the  silver  mine  of  Guadal- 
canal in  Spain.  For  the  first  accurate  investigation  of 
its  properties,  \vc  are  indebted  to  Dr  Lewis ;  and  since 
his  time  it  has  been  investigated  by  a  great  number  of 
very  eminent  chemists. 

It  is  brought  from  America  in  small  flat  grains,  hav- 
ing a  silvery  lustre.     These  gi-ains,  besides  platinum. 


+  Mr  Davy  says,  "  no  dependance  can  be  placed  on 
the  statements  of  chemists,  relative  to  pure  oxides  of 
gold :"  by  his  experience  they  arc  triple  compounds. 
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contain  no  less  than  eight  other  metals.  The  platinum 
may  be  obtained  pure,  by  dissolving  the  grains  in  nitro- 
muriatic  acid,  and  pouring  a  solution  of  sal  omjiioniac  in- 
to the  liquid.  An  orange  yellow  precipitate  falls.  This 
precipitate  is  to  bo  washed  and  dried,  and  exposed  to  a 
red  heat.  The  powder  which  remains  is  pure  platinum. 
It  may  be  amalgamated  with  mercury  ;  and,  by  cautious 
heating  and  hammering,  it  may  be  reduced  into  an  in- 
got.* 

1 .  Platinum  has  a  white  colour  like  silver,  but  not  so 
bright.  It  is  as  hard  as  iron.  Its  specific  gravity,  when 
hammered,  is  at  least  2S,  so  that  it  is  the  heaviest  of  all 
known  bodies.  It  is  very  ductile  and  malleable.  A  pla- 
tinum wire  of  the  diameter  0.078  inch,  is  capable  of  sup- 
porting 274.3 1  lbs  avoirdupois,  without  breaking.  It  is 
very  difficult  of  fusion,  and  indeed  cannot  be  melted  in 
any  quantity  by  the  greatest  heat  whicli  we  can  pro- 
duce.! But  at  a  white  heat,  pieces  of  platinum  may  be 
welded  together  like  pieces  of  hot  iron.  It  is  not  alter- 
ed by  the  action  of  heat  and  air. 

2.  Platinum  cannot  be  converted  into  an  oxide  by  the 
action  of  heat  and  air  ;  we  must  have  recourse  to  the  ac- 
tion of  acids.  There  are  two  oxides  of  platinum  known  : 
the  protoxide  is  green,  the  peroxide  brown. 

The  peroxide  may  be  obtained  by  pouring  lime  water 
into  the  solution  of  platinum  in  nitro-muriatic  acid.  The 
brown  powder  which  precipitates  is  to  be  dissolved  in  ni- 
tric acid,  the  solution  evaporated  to  dryness,  and  the  acid 
driven  off  by  a  cautious  application  of  heat.  Tlie  brown 
powder  which  remains  is  the  peroxide.  It  is  tasteless, 
insoluble  in  water,  and  decomposed  by  a  red  heat.  It 
is  composed,  according  to  Mr  Chenevix's  experiments, 
of 

87  platinum, 
13  oxygen. 
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*  I5y  the  method  mentioned  in  the  text,  platinum  can 
only  be  obtained  in  small  quantities.  AVhereas  Dr  Boll- 
man  has  succeeded  in  rendering  the  orange-yellow  preci- 
pitate malleable  in  quantities  of  three  and  four  pounds,  by 
a  process,  in  which  neither  mercury,  arsenic,  or  any  flux 
is  necessary.  The  doctor  exhibited  to  the  American 
Philosophical  Society  a  distillatory  vessel  weighing 
700  oz.;  its  capacity  was  twenty-five  gallons.  Crucibles, 
evaporating  capsules,  points  for  lightning  rods,  blow- 
pipe and  other  spoons,  are  manufactured  of  it  in  Phila- 
delphia, with  the  same  facility  as  with  silver.  We  have 
seen  a  cast-iron  pot  for  the  use  of  the  laboratory,  which 
had  a  thick  plate  of  platinum  perfectly  welded  to  its  in- 
ner surface.  The  doctor  also  welds  platinum  to  both 
surfaces  of  sheet-iron,  and  then  has  them  rolled  to  any 
dimensions.  lie  is  now  endeavouring  to  vmite  platinum 
to  the  surfaces  of  copper  williout  soldering  ;  with  the 
view  of  substituting  it  for  the  noxious  bell-metal  arti- 
cles, which  have  been  too  long  retained  in  culinary  use. 
As  we  are  perfectly  acquainted  with  the  doctor's  process, 
we  can  vouch  for  his  platinum  being  as  ])ure  as  our  pre- 
sent knowledge  of  chemistry  can  produce  it ;  and  so  far 
from  being  as  hard  as  iron,  as  usually  stated  by  Euro- 
pean writers,  it  is  as  soft  and  malleable  as  pure  silver  :  but 
may  be  considerably  hardened  by  hammering.  Hem- 
BEi.,  jun. 

t  It  is  readily  melted  by  the  action  of  a  powerful  Gal- 
vanic battery.     COXE. 


If  the  peroxide  is  gradually  heated,  it  assumes  a 
green  colour,  owing  to  the  separation  of  a  quantity  of 
oxygen.  This  green  powder  is  the  protoxide,  com- 
posed of 

93  platinum, 
7  oxygen. 
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Chlorine  combines  with  platinum,  and  forms  the  dark 
brown  substance  distinguished  by  the  name  of  muriate 
of  platinum. 

3.  The  simple  combustibles  have  but  little  action  on 
platinum.  Neither  hydrogen  nor  carbon  unites  with  it. 
Phosphorus  combines  readily,  and  forms  a  phos]ihurct . 
It  may  be  obtained  by  projecting  phosphorus  on  red  hot 
platinum.  Its-colour  is  silver  white  ;  it  is  very  brittle 
and  hard,  and  easily  melts.  The  phosphorus  may  be 
driven  off  by  heat.  Platinum  cannot  be  made  to  unite 
with  sulphur.     In  this  respect  it  resembles  gold. 

4.  Azote  does  not  combine  Avith  platinum. 

5.  It  combines  with  most  of  the  other  metals,  and 
forms  alloys,  first  examined  by  Dr  Lewis. 

Gold  unites  to  it,  but  a  strong  heat  is  necessary  to 
combine  them  uniformly.  Platinum  alters  the  colour  of 
gold  very  much.  An  alloy  of  four  parts  of  gold  and 
one  of  platinum  has  the  colour  of  pure  platinum.  The 
colour  is  much  affected  unless  the  platinum  be  less  than 
Jjrth  of  the  gold.  If  such  an  alloy  be  digested  in  nitric 
acid,  the  platinum  is  dissolved.  Thus  it  is  easy  to  de- 
tect any  attempt  to  debase  gold  by  the  addition  of  plati- 
num. 

Sect.  III.     Of  Silver. 

Silver  seems  to  have  been  kno^vn  almost  as  early  as 
gold. 

1.  It  has  a  fine  white  colour,  with  a  shade  of  yellow, 
and  is  remarkably  brilliant  when  polished.  It  is  rather 
harder  than  gold.  Its  specific  gravity  is  about  10.510. 
In  malleability  and  ductility,  it  is  inferior  to  none  of  the 
metals  except  gold.  It  may  be  hammered  out  into 
plates  not  more  than  toTtVoo'-''  ^'^  ^"  mOi\  thick,  and 
drawn  out  into  wire  finer  than  a  human  hair.  A  silver 
wire  0.078  inch  thick,  is  capable  of  supporting  187.13lbs. 
avoirdupois,  without  breaking.  It  melts  when  thorough- 
ly red  hot,  or  at  the  temperature  of  22°  Wedgewood. 
By  a  very  violent  heat  it  may  be  boiled,  and  partly  vola- 
tilized. When  cooled  slowly,  it  crystallizes  in  four-sid- 
ed pyi-amids. 

2.  By  very  long  exposure  to  heat  and  air,  silver  may 
be  oxidized  ;  but  the  process  is  so  tedious  and  difficult, 
that  we  cannot  have  recourse  to  it.  There  are  two  ox- 
ides of  silver  known,  both  of  which  have  an  olive  gi-een 
colour. 

The  peroxide  may  be  formed  by  dissolving  silver  in 
nitric  acid,  and  precipitating,  by  means  of  lime  water. 
The  powder  which  falls,  when  washed  and  dried,  is  the 
peroxide.  It  is  tasteless  and  insoluble  in  water.  When 
exposed  to  light  or  to  heat,  it  is  decomposed,  and  the  sil- 
ver reduced.  It  is  composed  of  about 
92.67  silver, 
7.33  oxygen. 
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The  protoxide  may  be  formed  by  heating  the  solution 
of  silver  in  nitric  acid,  in  contact  with  a  quantity  of  gra- 
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nular  silver.     It  resembles  Uic  peroxide  in  colour,  but 
its  combination  with  nitric  arid  is  more  soluble. 

Chlorine  combiTics  witli  silver,  and  forms  with  it  the 
white-coloured,  insoluble,  and  tasteless  substance,  at  j)rc- 
scnt  distinj^uishcd  l)y  the  name  of  niuriatc  of  silver. 

3.  Neither  liydrogen  nor  carbon  have  been  combined 
with  silver;  but  it  combines  readily  willi  sulphur  and 
phosphorus. 

When  thin  plates  of  silver  and  sulph\ir  arc  laid  alter- 
nately in  a  crucible,  they  melt  by  a  moderate  heat,  and 
form  sulphuret  of  silver.  This  compovuid  is  found  in 
silver  mines,  or  it  exists  native,  as  mineralojjists  term  it. 
It  has  a  (lark  grey  colour,  a  metallic  lustre,  and  the  soft- 
ness, flexibility,  and  nialleal)ilily  of  lead.  Its  specific 
gravity  is  7.2  It  is  composed  of  87.27  silver,  and  12.73 
sulphur.  When  silver  plate  is  long  exposed,  it  contiacts 
a  thin  covering  of  this  substance.  Hence  the  turiiish  of 
silver  is  owing  to  its  coml)ining  with  sulphur. 

Phosphuret  of  silver  may  be  formed  by  projecting 
phosphorus  into  melted  silver.  It  is  white,  composed 
of  grains,  breaks  under  the  hammer,  but  may  be  cut 
with  a  knife.  It  is  composed  of  four  parts  of  silver  and 
one  of  phosphorus.  Heat  decomposes  it,  by  dissipating 
the  phosphorus. 

4.  Silver  docs  not  combine  with  azote. 

5.  It  combines  readily  with  most  of  the  metals. 

When  gold  and  silver  arc  melted  together,  they  com- 
bine spontaneously,  in  t!ic  proportion  of  one  part  of  sil- 
ver and  five  of  gold.  They  may,  however,  be  melted 
together,  and  mixed  in  any  proportion  whatever.  This 
alloy  is  harder  and  more  sonorous  than  pure  gold.  Its 
bardricss  is  a  maximum  when  the  alloy  consists  of  two 
parts  gold  and  one  silver.  The  density  of  the  alloy  is  a 
little  diminished,  and  the  colour  of  the  gold  is  much  al- 
tered, even  when  the  proportion  of  silver  is  small.  It  is 
not  only  pale,  but  has  a  very  sensible  greenish  tinge. 

Silver  and  iilatinum  may  be  combined  by  fusion,  and 
form  a  hard  alloy,  not  so  ductile  as  silver.  The  two 
metals  separate  when  the  alloy  is  kept  in  fusion.  Hence 
there  appears  but  little  aflinity  between  them. 

Sect.  IV.     0/  Mercury. 

Mercury,  called  also  (juicksilvcr,  was  known  to  the 
undents,  and  applied  by  them  to  the  same  purposes  as 
it  is  by  the  moderns. 

1.  Its  colour  is  white,  like  that  of  silver  ;  it  has  a  good 
deal  of  lustre,  and  is  destitute  of  taste  and  smell.  Its 
specific  gravity  is  13.508.  At  the  common  temperature 
of  the  atmospliere,  it  is  always  in  a  state  of  fluidity.  But 
if  it  be  cooled  down  to  39"  below  zero,  it  becomes  solid 
like  any  other  metal.  The  congelation  of  mercury  by 
cold  was  accidentally  discovered  by  Professor  Braun,  at 
Petersburgh,  in  1759.  The  freezing  point  was  ascer- 
tained by  Mr  Hutchins,  at  Hudson's  Bay,  in  consequence 
of  the  directions  of  Mr  Cavendish.  Solid  mercury  is 
malleable;  but  neither  the  degree  of  its  malleability  ijor 
its  ductility  have  been  ascertained  by  experiment.  Alcr- 
cury  boils  when  healed  to  656°.  Its  vapour  is  invisible 
and  clastic  like  air.  It  may  be  easily  distilled  over  in 
proper  vessels,  and  by  this  means  is  obtained  pure. 

2.  Mercury  is  not  altered  by  being  kept  in  water.  But 
when  long  agitated  in  air,  or  when  kept  heated  in  the 
open  air,  it  gradually  loses  its  metallic  appearance,  and 
is  oxidized.  Only  two  oxides  of  mercury  have  been  yet 
ascertained  in  a  satisfactory  manner,  the  ftrotoxide,  which 
is  black,  and  the  /leroxide,  which  is  red. 
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The  protoxide  is  a  black  powder,  which  may  be  ob- 
tained by  agitating  mercury  for  a  long  time  in  a  slou» 
phial ;  or  by  hoating  the  salt  called  cal'jtnil,  or  muriate 
of  mercury,  with  a  solution  of  potash.  It  is  black,  in- 
soluble in  water,  and  contains  about  5  per  cent,  of  oxy- 
gen. 

The  red  oxide,  called  also  red  fireci/iitaie,  may  be  ob- 
tained by  keeping  mercury  for  several  days,  nearly  at  the 
boiling  point,  in  a  tall  glass  vessel,  so  contrived  as  to 
prevent  the  evaporation  of  the  mercury,  and  admit  a 
communication  lietween  the  interior  of  the  vessel  and 
the  atmosphere.  The  mercury  becomes  at  first  black,' 
and  gradually  changes  to  red.  It  may  be  formed  more 
speedily  and  easily  by  dissolving  mercury  in  nitric  acid, 
evaporating  the  solution  to  dryness,  and  healing  the  drj 
salt  gradually,  almost  to  redness,  in  a  crucible  or  cap- 
sule. Nitric  acid  fumes  exhale,  and  the  whole  assume 
a  fine  red  colour.  The  red  oxide  of  mercury  has  an  acrid 
and  disagreeable  taste,  acts  as  an  escharotic,  and  pos- 
sesses poisonous  (lualities.  When  heated  with  zinc  O!' 
tin  filings,  it  sets  them  on  fire.  It  contains  about  10  per 
cent,  of  oxygen.  When  heated  it  gives  out  oxygen  gas, 
and  the  mercury  is  reduced. 

3.  Mercury  does  not  combine  with  hydrogen  or  car- 
bon; but  unites  readily  with  sulphur  and  phosphorus. 

When  two  parts  of  sulphur  and  one  of  mcrcuiy  arc 
triturated  together  in  a  mortar,  they  gradually  assume 
the  appearance  of  a  black  powder,  formerly  called  athiofis 
mineral.  The  same  compound  is  formed  by  adding  mer- 
cury slowly  to  its  own  weight  of  melted  sulphur.  When 
fomicd  by  the  fiist  process,  the  powder  is  black,  but  a 
'microscope  detects  in  it  small  globules  of  mercury  ; 
when  formed  by  the  second  process,  the  powder  is  black, 
with  a  shade  of  purple.  This  compound  has  been  ascer- 
tained to  consist  of  mercury  and  sulphur  united  together, 
in  what  proportion  is  not  well  known. 

When  this  black  sulphuret  is  exposed  to  a  red  heat  in 
a  glass  vessel,  it  sublimes  and  forms  a  cake  of  a  fine 
scarlet  colour.  In  this  state  it  is  usually  called  cinnabar, 
and  when  reduced  to  a  fine  powder,  vennilion.i  It  is  well 
known, as  a  red  i)aint.  Its  specific  gravity  is  about  10. 
It  is  tasteless,  insoluble  in  water  and  in  muriatic  acid. 
AVhen  suddenly  heated  it  btirns  with  a  blue  flame.  When 
mixed  with  iron  filings,  and  distilled,  it  is  decomposed, 
and  running  mercury  obtained  in  the  receiver.  It  is  com- 
posed of  about  85  parts  mercury  and  15  sulphur. 

When  phosphorus  is  mixed  with  the  black  oxide  of 
mercury,  and  exposed  to  heat,  the  mixture  readily  com- 
bines, forming  a  black  mass,  which  seems  to  be  phos- 
phureted  oxide  of  mercury.  At  least  phosphorus  and 
mercury  do  not  unite  when  heated  together. 

4.  Mercury  does  not  iniitc  with  azote. 

5.  It  combines  with  most  metals,  and  forms  compounds 
called  amalgams. 

The  anrialgam  of  gold  is  formed  very  readily  by  throw- 

•  Might  it  not  expedite  the  process,  by  employing  at 
once  the  black  oxyd,  formed  from  calomel;  several  days 
of  continued  exposure  to  heat  would  probably  thereby 
be  saved.  Coxe. 

t  The  mode  by  which  the  Chinese  form  their  vermilion, 
so  far  superior  to  the  Uutrh  and  English,  is,  I  believe, 
unknown.  By  digesting  the  English  vermilion  repeated- 
ly in  fresh  portions  of  urine,  I  have  made  it  nearly  equal 
in  appearance  to  the  Chinese.  How  the  urine  acts  I  can- 
not say.    Ibid. 
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ing  small  pieces  of  red  hot  gold  into  hot  mercury.  The 
two  metals  combine  in  any  proportion.  The  amalgam  is 
white  and  fluid  if  the  mercury  exceed.  But  by  squeezing 
it  through  leather,  the  excess  of  mercury  separates, 
and  a  solid  amalgam  remains,  of  the  consistence  of  but- 
ter, which  gradually  crystallizes.  It  consists  of  one  part 
of  mercury  to  two  of  gold.  This  amalgam  is  much  used 
in  gilding. 

The  amalgam  of  platinum  may  be  formed  by  triturat- 
ing the  powder  of  platinum  with  mercury,  adding  gra- 
dually a  portion  of  either  ingredient,  till  the  combination 
is  completed.  When  the  process  of  amalgamation  is 
once  begun,  it  goes  on  easily.  This  amalgam  has  the 
consistence  of  butter,  a  white  colour,  much  lustre,  and 
does  not  tarnish  by  keeping.  The  mercury  may  be  dri- 
ven off  by  heat. 

The  amalgam  of  silver  may  be  made  in  the  same  man- 
ner as  that  of  gold,  and  with  equal  ease.  It  has  a  white 
colour,  is  always  soft,  and  crystallizes. 

All  these  amalgams  are  decomi)osed,  and  the  mercury 
driven  off  by  heat. 

Sect.  V.     Of  Palladium. 

This  metal  was  lately  discovered  by  Dr  Wollaston,  in 
crude  platina.*  Mr  Chenevix  announced  soon  after  that 
he  had  succeeded  in  forming  this  metal  artificially,  by 
combining  together  platinum  and  mercury ;  but  as  no- 
body has  been  able  to  repeat  his  experiment  with  suc- 
cess, we  must  suppose  him  mistaken. 

To  obtain  palladium,  dissolve  a  sufficient  quantity  of 
crude  platina  in  nitro-muriatic  acid,  and  pour  a  solution ' 
of  the  salt  called  firussiate  of  mercury  into  the  liquid. 
A  yellowish  white  powder  falls.  When  this  powder  is 
washed  and  dried,  and  exposed  to  a  red  heat,  it  leaves  a 
Avhite  matter,  which  is  fialladium.  When  strongly  heat- 
ed with  sulphur  and  borax,  it  may  be  melted  into  a 
button. 

1 .  Palladium  thus  obtained  is  a  white  metal,  very  like 
platinum  in  its  appearance.  Its  specific  gravity,  when 
hammered,  is  11.871.  It  is  as  malleable  as  platinum, 
breaks  with  a  fibrous  fracture,  and  appears  of  a  crystal- 
lized texture.  It  is  not  altered  by  exposure  to  the  air, 
and  a  very  violent  heat  is  necessary  to  fuse  it. 

2.  When  kept  strongly  heated,  its  surface  acquires  a 
blue  colour.  This  is  supposed  a  commencement  of  oxy- 
dizement.  A  more  violent  heat  makes  it  resume  the 
original  metallic  appearance.  Sulphuric,  nitric,  and  mu- 
riatic acids  dissolve  a  portion  of  it  when  assisted  by  heat, 
and  assume  each  a  red  colour.  Nitro-muriatic  acid  is 
the  best  solvent  of  it. 

3.  Neither  hydrogen  nor  carbon  combine  with  this 
metal.  But  when  brought  hito  contact  with  sulphur  while 
red  hot,  it  melts  immediately,  and  the  sulphuret  formed 
continues  in  fusion  till  only  obscurely  red.  It  is  rather 
paler  than  the  pure  metal,  and  very  brittle. 

4.  The  simple  iiicombustibles  do  not  combine  with 
palladium;  but  it  unites  with  the  metals,  and  forms 
alloys,  which  have  been  examined  and  described  by  Mr 
Chenevix. 


•  This  metal  has  also  been  obtained  IVoni  certain  por- 
tions of  gold  from  Brazil,  by  Mr  Cloud,  of  the  United 
States'  Mint.     Coxk. 


Sect.  VI.     Of  Rhodium. 

This  metal  exists  also  in  crude  platina,  and  was  dis- 
covered by  Dr  Wollaston  still  more  recently  than  the 
last. 

The  process  followed  by  Dr  Wollaston  for  obtaining 
it,  is  somewhat  complicated.  Crude  platina  is  dissolved 
in  nitro-muriatic  acid,  and  the  platinum  precipitated  by 
sal  ammoniac.  A  piece  of  clean  zinc  is  immersed  into 
the  residuary  solution,  which  throws  down  a  black  pow- 
der. This  black  powder  is  digested  with  dilute  nitric 
acid  in  a  very  gentle  heat,  to  dissolve  some  copper  and 
lead  with  which  it  is  frequently  contaminated.  It  is  then 
dissolved  in  nitro-muriatic  acid,  common  salt  is  added  to 
the  solution,  and  the  whole  is  gently  evaporated  to  dry- 
ness. The  residuum  is  washed  repeatedly  with  small 
quantities  of  alcohol,  which  dissolves  two  salts,  consist- 
ing of  the  oxides  of  platinum  and  palladium,  in  combina- 
tion with  common  salt.  There  remains  behind  a  deep 
red-coloured  substance,  consisting  of  the  oxide  of  rho- 
dium united  to  common  salt.  By  solution  in  water,  and 
gradual  evaporation,  rhomboidal  crystals  of  a  deep  red 
colour  are  obtained.  These  crystals  being  dissolved  in 
water,  and  a  plate  of  zinc  immersed  into  the  solution,  a 
black  powder  precipitates,  which  being  strongly  heated 
with  borax,  becomes  white,  and  assumes  a  metallic  lus- 
tre.    In  this  state  it  is  rhodium. 

1.  Rhodium  thus  obtained  is  white.  Its  specific  gra- 
vity exceeds  11.  No  degree  of  heat  hitherto  applied  is 
sufficient  to  melt  it.  Of  course  its  malleability  and  other 
similar  properties  are  unknown. 

2.  It  is  not  oxidized  by  exposure  to  heat  and  air. 
Neither  is  it  much  acted  on  by  acids.  The  only  oxide 
of  rhodium  known  is  of  a  yellow  colour.  It  may  be 
obtained  by  dissolving  the  red  crystals  mentioned  above, 
and  precipitating  by  means  of  potash.  This  oxide, 
when  dissolved  in  nitric  or  nmriatic  acid,  does  not  crys- 
tallize. 

3.  It  unites  readily  with  sulphur,  and  by  that  means  is 
easily  melted.  W^hen  the  sulphur  is  driven  off  by  heat, 
the  metallic  button  obtained  is  not  malleable.  The  action 
of  the  other  simple  combustibles  is  not  known. 

4.  It  does  not  combine  with  the  simple  incombusti- 
bles.  It  forms  alloys  with  all  the  metals  tried  by  Dr 
Wollaston,  except  mercury,  with  which  it  does  not  com- 
bine. It  docs  not,  like  platinum  and  palladium,  destroy 
the  colour  of  gold  when  alloyed  with  it. 

Sect.  VII.     Of  Iridium. 

This  metal  was  discovered  by  Mr  Sinithson  Tennant, 
in  1803.  Attempts  were  made  by  Descostils,  and  by 
Fourcroy  and  Vauquclin  soon  after,  to  obtain  the  same 
metal,  but  they  succeeded  but  imi)erfectly. 

When  crude  platina  is  dissolved  in  nitro-muriatic  acid, 
a  black  powder  remains,  which  preceding  chemists  con- 
sidered as  plumbago,  but  which  Mr  Tennant  ascertained 
to  be  a  compound  of  two  new  metals.  When  kept  for 
some  time  in  a  red  heat,  mixed  with  its  own  weight  of 
potash  in  a  platinum  crucible,  water  poured  on  the  mix- 
ture forms  a  deep  orange-coloured  .solution.  Muriatic 
acid  being  digested  on  the  powder  which  remains,  be- 
comes first  blue,  then  green,  and  at  last  deep  red.  By 
repeated  fusions  with  potash,  and  digestions  in  muriatic 
acid,  the  whole  of  the  black  powder  is  decomposed  and 
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dissolved.  Tlie  potash  solution  contains  the  Tnctal  cull- 
ed OBtnium  ;  the  muriatic  acid  solution  the  metal  called 
iridium. 

A  piece  of  zinc  licinp;  put  into  this  last  soliilion,  pro- 
t:ipitatcs  a  black  powder;  when  liualud  it  bccoincs  white, 
and  is  iridium. 

1.  It  has  tiic  appearance  of  platinum,  and  seems  as 
difficidt  of  fusion  as  that  metal.  It  resists  the  action  of 
acids,  even  the  nitro-muriulic,  almost  completely. 

2.  Its  uflinity  for  o.Kyjjen  seems  weak  ;  Init,  like  other 
metallic  bodies,  it  unites  with  that  principle.  The  change 
of  colour  which  its  solution  in  muriatic  acid  assumes, 
seems  to  jjrovc  that  it  is  capable  of  combining  witli  dif- 
ferent dozes  of  oxygen.  VVIuii  the  colour  is  blue,  the 
metal  seems  oxidized  to  a  minimum;  wln-ured,  it  seems 
oxidized  to  a  maximum. 

3.  The  simple  coml)ustil)les  do  not  seem  to  combine 
with  iridium.  ^IrTennaiit  did  not  succeed  in  his  attempt 
to  unite  it  with  sulphur. 

4.  It  formed  alloys  with  all  the  metals  tried  except 
arsenic.  It  docs  not  alter  tlu'  colour  of  gold,  and  cannot 
be  separated  fi'om  gold  and  silver  by  cupellation. 

Seer.  \'II1.      0/  Osmium. 

This  metal  was  discovered  by  Mr  Tcnnant  at  the 
b,amc  time  with  liic  preceding.  It  exists  in  the  black 
^  powder  separated  during  the  solution  of  crude  platina, 
and  may  be  obtained  in  solution  in  potash,  by  the  process 
described  in  the  last  Section.  When  sulphuric  acid  is 
mixed  with  this  solution,  and  the  whole  subjected  to  dis- 
tillation, a  colourless  liquid  comes  over,  consisting  of 
water,  holding  the  oxide  of  osmium  in  solution.  It  has 
a  peculiar  smell.  Hence  the  name  osmium,  applied  to 
the  metal.  When  mercury  is  agitated  in  this  solution, 
the  osmium  combines  with  it,  and  leaves  the  water,  and 
by  applying  heat,  the  mercury  is  driven  off,  and  the  metal 
obtained  in  a  state  of  purity. 

1.  Osmium  has  a  dark  grey  or  blue  colour,  and  the 
metallic  lustre.  In  the  open  air  it  is  easily  dissipated 
by  heat  ;  but  in  close  vessels,  it  resists  any  degree  of 
heat  without  alteration.  It  is  not  acted  on  by  any  acid, 
not  even  the  nitro-muriatic,  but  is  easily  obtained  in 
solution  by  the  action  of  potash. 

2.  Osmium  is  easily  oxidized  by  heat  in  the  open  air. 
The  oxide  has  a  peculiar  smell,  and  a  kind  of  oily  ap- 
pearance. It  is  volatile  and  soluble  in  water.  The 
solution  is  colourless,  does  not  alter  vc:^^etablc  blues,  and 
strikes  first  a  purple,  then  a  blue,  with  the  infusion  of 
nut-galls. 

3.  Tl'.e  action  of  the  simple  combustibles  on  tliis 
metal  is  not  yet  known.  Neither  do  w'e  know  much  of 
its  combination  witii  other  metals.  It  amalgamates  with 
mercury,  and  Mr  Tcnnant  united  it  by  fusion  with  cop- 
per and  gold. 

Sect.  IX.     Of  Cujijier. 

Copper  seems  to  have  been  known  as  early  as  any 
metal  except  gold  and  silver.  It  was  very  much  em- 
ployed by  the  ancients  before  the  method  of  manufactur- 
ing steel  became  familiar. 

1.  Copper  has  a  fine  red  colour,  but  it  soon  tarnishes 
when  exposed  to  the  air.  Its  taste  is  styptic  and  nau- 
seous, and  when  rubbed  it  emits  a  disagreeable  odour. 
It  is  very  poisonous  when  taken  internally.  It  is  softer 
than  iron,  but  harder  than   gold.     Its  specific   gravity, 


when  pure,  is  about  8.9.  Its  malleability  and  ductility 
are  very  considerable.  A  copper  wire  0.078  inch  in 
diameter  is  (  apable  of  supporting  .".02. '2  lbs.  avoirdupois 
without  breaking.  It  mclth  at  'z'"  Wedgcwood,  and 
gradually  eva[)orates  in  visible  fumes.  When  melted, 
it  has  a  bluish  green  colour,  something  like  tliat  of  melt- 
ed gold.  ^Vhen  allowed  to  cool  slowly,  it  crystallizes 
in  quadrangular  pyramids. 

2.  It  is  not  altered  though  kept  under  water.  When 
heated  in  contact  witli  air,  it  is  gradually  converted  uilo 
a  l)lack  oxide  by  the  combination  of  oxygen.  Before  a 
blow-pipe  of  oxygen  and  hydrogen  gases,  it  burns  witli 
a  fine  green  flame.  There  are  two  oxides  of  copper. 
The  protoxiclc  is  fomid  naturally  of  a  red  colour,  bu; 
when  formed  artificially  it  is  orange.  The  peroxide  is 
black. 

The  protoxide  was  first  recognised  by  Mr  Proust. 
It  may  be  prepared  by  beating  together  a  n)isturc  of 
e<|ual  parts  of  black  oxide  and  copper  in  powder  in 
muriatic  acid.  Almost  ilie  whole  is  dissolved,  and  tli<- 
solution  is  coloiiiless.  By  pouring  potash  into  the  solu- 
tion, the  protoxide  precipitates  in  the  state  of  a  yellov 
powder.  This  oxide  is  composed  of  88.89  parts  cop- 
per, and  11.11  oxygen.  It  attracts  oxygen  with  sucli 
avidity,  that  it  can  scarcely  be  dried  without  becoming 
black. 

The  peroxide  of  copper  is  easily  formed  by  keeping: 
copper  filings  a  suflicient  lime  red  hot.  It  contains  80 
parts  copper,  and  20  oxygen.  It  is  black.  It  combines 
with  water,  and  forms  a  blue-coloured  matter  called 
lixj  Urate  of  CO  lifter. 

;i.  Copper  has  not  been  combined  with  hydrogen  or 
carbon  ;  but  it  unites  with  sulphur  and  phosphorus,  form- 
ing the  sutfihuret  and  /ilwufihiiret  of  cofi/icr. 

When  e(|ual  parts  of  sulphur  and  copper  are  stratified 
in  a  crucible,  they  combine  at  a  red  heat,  and  form 
sidphurct  of  copper,  of  a  very  deep  blue  colour.  It  is 
brittle,  and  composed  of  78  copper  and  22  sulphur.  If 
copper  filings  and  sulphur  in  powder  be  mixed,  and 
gradually  heated  in  a  flask,  they  combine  before  they  arc 
heated  to  redness  ;  but  at  the  instant  of  combination,  a 
quantity  of  heat  is  evolved  sufficient  to  convert  the  sul- 
phuret  into  a  glowing  red,  as  if  in  a  state  of  vivid  com- 
bustion. 

Sulphuret  of  copper  is  capable  of  combining  with  an 
additional  dose  of  sulphur,  and  forming  zsu/ier-sul/i/iuret. 
It  is  brittle,  has  a  yellow  colour,  and  the  metallic  lustre. 
It  is  found  native,  and  known  under  the  name  of  co/i/ier 
/njritc.i. 

Pliosphurct  of  copper  may  be  formed  by  projecting 
phosphorus  on  red  hot  copper.  It  is  white,  tough,  but 
not  ductile,  hard,  and  contains  the  5th  of  its  weight  of 
phosphorus.  When  repeatedly  melted,  it  still  retains 
about  1-I2th  of  its  weight  of  phosphorus,  and  then  has 
much  the  appearance  of  steel,  and  admits  of  an  equally 
fine  polish. 

4.  Copper  does  not  combine  with  azote. 

5.  It  combines  with  most  of  the  metals,  and  some  of 
its  alloys  are  of  considerable  importance. 

Copper  unites  readily  with  gold,  and  even  heightens 
tlie  colour,  while  it  increases  the  hardness,  and  docs 
not  injure  the  ductility.  Gold  coin  consists  of  gold 
alloyed  with  copper  or  silver,  or  witli  both.  Our  coin 
contains  1-1 2th  of  alloy,  usually  both  silver  and  copper. 
A  pound  of  standard  gold  is  coined  into  44^  guineas. 

Platinum  combines  with  copper,  but  a  violent  heat  is 
necessary.  The  alloy  is  white,  hard,  ductile,  takes  a  fine 
4  O  2 
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polish,  and  ib  not  liable  to  tarnibh.  Hence  it  has  been 
proposed  for  the  mirrors  of  telescopes. 

Copper  and  silver  easily  unite  by  fusion.  The  alloy 
is  harder  and  more  sonorous  than  silver,  and  retains  its 
white  colour  even  when  the  proportion  of  copper  is  con- 
siderable. Our  silver  coin  consists  of  12.^  silver,  alloyed 
•with  one  of  copper.  A  pound  of  standard  silver  is  coined 
into  62  shillings. 

Copper  may  be  united  to  mercury  by  pourhig  a  small 
stream  of  it  melted  into  mercury,  heated  nearly  to  the 
boiling  point ;  or  by  keeping  plates  of  copper  in  a  solu- 
tion of  mercury  in  nitric  acid.  It  is  white,  and  at  first 
soft,  but  gradually  hardens  when  exposed  to  the  air. 

Sect.  X.     Of  Iron. 

Iron  was  not  known  at  so  early  a  period  as  gold,  silver, 
and  copper.  The  art  of  working  it  was  discovered  in  the 
East,  and  first  communicated  to  the  Greeks  by  the  Piny- 
gians,  from  whom  it  gradually  made  its  way  through  the 
rest  of  Europe. 

1.  Iron  has  a  bluish  white  colour,  a  styptic  taste,  and 
emits  a  smell  when  rubbed.  It  is  one  of  the  hardest  of 
the  metals.  Its  specific  gravity  varies  from  7.6  to  7.8. 
It  is  attracted  by  the  magnet  or  loadstone,  and  is  itself 
the  substance  which  constitutes  the  loadstone.  When 
iron  is  jjerfectly  pure,  it  retains  the  magnetic  virtue  but 
a  short  time. 

It  is  malleable  in  every  temperature,  and  its  mallea- 
bility increases  with  the  tempeiature.  It  cannot  be  ham- 
mered into  so  thin  plates  as  gold  or  silver.  But  it  may 
be  drawn  out  into  very  fine  wire.  An  iron  wire  of  0.078 
inch  in  diameter  is  capable  of  supporting  549.25  lbs. 
avoirdupois  without  breaking.  When  heated  to  158° 
Wedgewood,  it  melts ;  a  temperature  so  high,  that  it  is 
difficult  to  go  much  beyond  it. 

2.  It  is  much  more  easily  converted  into  oxide  than 
any  of  the  metals  described  in  the  preceding  Sections. 

When  left  exposed  to  the  air,  especially  in  a  moist 
place,  it  is  soon  converted  to  a  red  or  yellow  powder, 
called  rust,  which  is  nothing  else  than  an  oxide  of  iron 
usually  combuied  with  carljonic  acid.  When  kept  under 
water,  especially  in  warm  weather,  it  is  gradually  con- 
verted into  a  black  brittle  matter,  which  is  also  an  oxide, 
while  some  hydrogen  gas  is  disengaged,  owing  to  the 
decomposition  of  the  water.  If  vapour  of  water  be  pass- 
ed through  red  hot  iron,  the  iron  is  rapidly  oxidized  and 
much  hydrogen  gas  is  obtained.  If  an  iron  wire,  having 
a  small  bit  of  lighted  cotton  at  its  extremity,  be  plunged 
into  a  jar  of  oxygen  gas,  it  burns  with  great  brilliancy, 
and  is  converted  into  the  same  black  oxide,  v/hich  falls  to 
the  bottom  of  the  jar  in  melted  drops. 

There  arc  two  oxides  of  iron,  wiiich  have  been  ascer- 
tained in  a  satisfactory  manner.  The  black  oxide  may 
he  obtained,  by  keeping  iron  filings  a  sufficient  time  in 
water,  by  making  steam  pass  through  iron  filings  at  a 
Tcd  heat,  by  burning  iron  wire  in  oxygen  gas,  or  by 
dissolving  iron  in  diluted  sulphuric  acid,  and  dropping 
potash  into  the  solution,  ll  is  a  black  powder,  insoluble 
in  water,  is  attracted  by  the  magnet,  and  has  a  good  deal 
of  metallic  lustre.  It  is  a  comj)ound  of  78  5  parts  iron 
and  21.5  oxygen. 

The  rivi  oxide,  or  ftcroxiUc,  may  be  obtained,  by  keep- 
ing iron  filings  red  hot  in  an  open  vessel,  and  agitating 
them  constantly  till  they  arc  conveited  into  a  red  pow- 
der; or  by  exposing  a  solution  of  iron  in  sulphuric  acid 
for  a  long  time  to  tlic  atmosphere,  and  Uicn  precipitating 


by  means  of  potash.  It  is  a  red  powder,  insoluble  in 
water,  and  constitutes  the  base  of  several  of  the  common 
red  paints.  Clay  and  bricks  owe  to  it  their  yellow  and 
red  colours.     It  is  composed  of  69  iron  and  3 1  oxygen. 

3.  Iron  seems  capable  of  combining  with  all  the  sim- 
ple combustibles.  Hydrogen,  indeed,  has  never  been 
united  to  it  in  a  solid  state,  but  hydrogen  gas  dissolves  a 
little  iron,  which  it  gradually  deposits  when  kept  over 
water. 

Carburet  of  iron  is  found  native,  and  is  the  substance 
mentioned  in  a  preceding  Section  under  the  name  of 
plumbago,  or  black  lead.  It  is  a  soft  substance,  of  a 
dark  blue  colour,  a  granular  texture,  and  the  metallic 
lustre.  It  does  not  burn  with  a  flame,  but  gradually 
wastes  away  when  kept  red  hot.  When  tlu'own  into 
melted  nitre,  a  very  splendid  combustion  is  produced 
Its  nature  was  first  developed  by  Dr  Lewis,  and  after- 
wards more  fully  explained  by  Scheele  and  the  French 
chemists.  It  seems  to  consist  of  about  19  parts  of  car- 
bon, and  one  of  iron. 

Phosphuret  of  iron  may  be  formed  by  dropping  bit? 
of  phosphorus  upon  red  hot  iron.  Its  colour  is  dark 
steel  grey,  it  is  very  brittle,  and  does  not  easily  dissolve 
in  acids.  It  exists  in  different  ores  of  iron,  and  is  con- 
sidered as  giving  to  the  variety  of  iron,  called  cold  short 
iron,  the  property  of  being  brittle  while  cold,  though  it 
be  malleal)le  while  hot.  Phosphuret  of  iron  was  at  first 
considered  by  Bergman  as  a  peculiar  metal,  and  called 
sidermn. 

Sulphuret  of  iron  may  be  formed,  by  melting  together 
in  a  crucible  equal  parts  of  iron  filings  and  flowers  of 
sulphur.  It  is  of  a  black  or  very  deep  grey  colour,  brit- 
tle, and  very  hard.  When  the  two  constituents  of  it 
combine,  a  great  quantity  of  heat  is  evolved,  which 
makes  the  whole  strongly  red  hot.  This  sulphuret  is 
composed  of  63  iron  and  37  sulphur.  It  exists  native, 
and  is  known  by  the  name  of  magnetic  pyrites.  Its  colour 
is  that  of  bronze  ;  it  has  the  metallic  lustre,  but  its  pow- 
der is  blackish  grey.  Its  specific  gravity  is  4.518.  It 
strikes  fire  with  steel,  and  easily  melts  wlicn  heated.  It 
is  not  only  magnetic,  but  is  itself  capable  of  being  con- 
verted into  a  permanent  magnet,  as  Mr  Hatchett  dis- 
covered. 

Iron  is  capable  of  combining  with  a  still  greater  pro- 
portion of  sulphur,  and  of  forming  a  compound  which 
may  be  called  sufier-su/phuret  of  iron.  It  occurs  native 
in  great  abundance,  and  is  known  by  the  name  o( pyriies, 
or  iron  pyrites.  It  is  yellow,  has  the  metallic  lustre,  is 
brittle,  strikes  fire  with  steel,  and  is  often  crystallized 
in  cubes.*  Its  specific  gravity  is  4.5.  When  distilled, 
it  loses  its  excess  of  sulphur,  and  is  converted  into  com- 
mon sulphuret  of  iron.  By  this  process,  sulphur  is  some- 
times obtained  for  the  purposes  of  maimfactures.  Pyrites 
is  composed  of  80  common  sulphuret  of  iron  and  20  sul- 
phiM-,  or  more  exactly  of  about  47  iron  and  53  sulphur. 
Tiie  super-sulphuret  is  not  magnetic,  i;or  susceptible  of 
becoming  a  magnet.  Mr  Hatchett  found,  that  phos- 
phuret of  iron  is  also  capable  of  magnetic  impregnation  ; 
and  it  is  well  known  that  iron  containing  a  portion  of 
carbon,  or  steel,  possesses  the  same  property  in  perfec- 
tion. Hence  Mr  Hatchett  concludes,  that  permanent 
magnets  consist  of  ii'on,  combined  with  a  certain  propor- 
tion of  a  simple  combvistible.     But,  when  saturated  with 


»  This  variety  is  found  in  Virginia  of  a  very  large  size, 
often  to  the  extent  of  nearly  1 J  inch.     Coxe. 
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simple  combustibles,  it  loses  its  maf;netic  properties 
cntinly-  Tliis  is  known  witli  respect  to  iron  saturated 
with  sulphur  and  curljon,  and  is  probable  with  respect  to 
iron  saturated  with  pliospliorus.  'I'hc  subject  rcijuircs 
and  deserves  farther  investigation. 

There  arc  a  p;rcat  many  varieties  of  iron,  which  artists 
distinguish  by  diftcrcnt  names;  but  they  may  be  all  re- 
duced under  the  following  classes:  Cant  iron,  vjruui;ht 
or  sofl  injti,  and  steel. 

Cant  iron,  or  /lig  iron,  is  the  name  of  the  metal  when 
Fu'st  extracted  fiom  its  ores.  The  ores  of  iron  couun<jn- 
ly  used,  are  a  mixture  of  the  oxide  of  the  metal  and  clay. 
They  are  reduced  to  small  pieces,  and  exposed  to  a  vio- 
lent heat,  mixed  with  charcoal  and  lime.  The  charcoal 
separates  the  oxygen,  while  the  lime,  combining  with 
the  clay,  forms  a  liquid  througli  whicii  the  melted  iron 
falls,  and  is  collected  at  the  bottom  of  the  furnace.  It  is 
let  out  and  cast  in  moukls.  The  cast  iron  thus  obtained, 
varies  considerably  according  to  circumstances.  'I'hree 
varieties  have  been  well  distinguiaiied  ;  namely,  iv/iilc 
cast  iron,  wiiich  is  very  hard  and  brittle  ;  .grci/  or  mot- 
tled, which  is  softer  and  less  brittle  ;  and  black,  which 
is  the  softest  and  most  fusible.  Cast  iron  melts  at 
130°  Wetlgewood.  Its  specihc  gravity  varies  from  7.2 
to  7.6  It  contracts  considerably  when  brought  iiito  fu- 
sion. 

Cast  iron  is  converted  into  lurought  or  sofl  iron,  by 
keeping  it  melted  for  a  considerable  time  in  a  bed  of 
ciiarcoal  and  ashes,  and  the  scoria  or  black-  oxidt  of 
iron,  and  then  forging  it  repeatedly  till  it  becomes  com- 
pact and  malleable.  In  this  stale,  it  is  the  substance 
described  in  the  beginning  of  this  Section  under  the 
name  of  iron.  It  is  considered  when  pure  as  a  simple 
body  ;  but  it  is  difhcult  to  procure  it  cjuite  pure.  It  is 
almost  always  contaminated  with  some  foreign  body, 
cither  some  of  the  other  metals,  or  oxygen,  carbon,  or 
phosphorus. 

Wiien  soft  iron  is  kept  red  hot  for  some  time  in  a 
bed  of  charcoal,  it  is  converted  into  steel.  Steel  is  so 
hard,  as  to  be  unnu^lleable  while  cold.  It  is  brittle,  re- 
sists the  file,  cuts  glass,  strikes  fire  with  ilint,  and  re- 
tains the  magnetic  virtue  when  impregnated  with  it.  It 
is  more  sonorous  ;  and  its  specific  gravity  is  greater  than 
that  of  soft  iron.     It  varies  from  7. 78  to  7.84. 

These  difl'ercnt  states  of  iron  have  been  long  known, 
and  many  attempts  were  made  to  ascertain  the  cause  of 
liie  differences  among  them.  At  last  it  was  recognised 
hy  Bergman  and  the  French  chemists.  Soft  iron  is  the 
simple  metal.  Steel  is  iron  combined  with  a  portion  of 
carbon,  and  has  been  for  that  reason  called  subcarburet 
of  iron.  The  carbon,  from  Vauquclin's  analysis,  amounts 
to  -j-Jjth  part  of  the  whole.  Cast  iron  is  iron  combined 
with  a  still  greater  proportion  of  carbon.  It  usually  con- 
tains likewise  a  little  oxygen. 

4.  Iron  does  not  combine  with  azote. 

5.  Iron  unites  with  most  of  the  metals.  Gold  com- 
bhies  readily  with  iron,  and  forms  a  ductile  alloy  of  a 
pale  yellow  or  white  colour,  according  to  the  propor- 
tions. Platinum  is  found  usually  alloyed  with  iron,  but 
it  is  difficult  to  combine  the  two  metals  artificially,  on 
account  of  the  high  temperature  necessary  to  fuse  them. 
Silver  and  iron  combine,  and  form  a  very  hard  alloy  of 
a  white  colour.  Mercuiy  does  not  readily  unite  to  iron, 
but  an  amalgam  may  be  formed  artificially.  Iron  may 
be  united  to  copper  by  fusion,  but  not  without  consider- 
able difficulty.  The  alloy  is  grey,  imperfectly  ductile, 
and  very  infusible,    It  is  probable  that  the  variety  of 


iron  called  hotahort,  because  it  is  brittle  when  red  hot, 
owes  that  property  to  the  presence  of  a  little  copper  with 
wliich  it  is  alloyetj. 

Sect.  XI.     Of  J^Ticket. 

Nickel  was  first  recognised  as  a  peculiar  metal,  in 
conse<|uence  of  the  expeiiments  of  Cronstcdt  in  1751. 
It  is  obtained  from  an  ore  which  occurs  in  diflercnt  Ger- 
man mines,  and  called  kupfr  nickel,  or  false  copper,  be- 
cause it  resembles  copper,  tl'.ough  no  copper  can  be  ex- 
tracted from  it.  It  has  been  examined  by  many  eminent 
chemists,  especially  by  Richtcr,  to  whom  we  are  indebted 
for  the  most  exact  account  of  its  properties. 

1.  Nickel  has  a  white  colour  like  silver;  it  is  softer 
than  iron  ;  its  specific  gravity,  when  hanmiered,  is  8.820. 
It  is  malleable  both  cold  and  hot,  and  may  be  easily  ham- 
mered out  into  thin  plates.  It  is  powerfully  attracted  by 
the  magnet,  and  may  be  converted  into  a  magnet  pre- 
cisely like  bars  of  steel.  It  reijuires  for  fusion  a  tem- 
perature at  least  e(|ual  to  100°  of  Wedgcwood.  It  is 
not  altered  by  air  nor  water. 

2.  When  moderately  heated,  it  tarnishes;  and,  if  in 
powder,  maybe  even  conveited  into  an  oxide;  but  a 
strong  h^at  reduces  it  again  to  the  metallic  state.  Wc 
are  at  present  acquainted  witii  two  oxides  of  nickel,  the 
i^rcy  and  the  black. 

The  protoxide  may  be  obtained  by  dissolving  nickel 
in  nitric  acid,  precipitating  the  oxide  by  carbonate  of 
potash,  waslung  it,  and  exposing  it  to  a  slight  red  heat. 
It  is  of  an  ash  grey  colour,  and  is  composed  of  78  nickel, 
and  22  oxygen.  It  is  tasteless,  soluble  in  muriatic  acid, 
and  the  solution  is  grass  green.  It  dissolves  likewise  in 
ammonia. 

The  peroxide  may  be  formed  by  mixing  the  protoxide 
with  water,  and  passing  a  current  of  chlorine  gas  through 
the  liquid.  A  portion  of  tlie  oxide  dissolves,  and  a  por- 
tion acquires  a  black  colour.  NVhen  this  black  oxide  is 
dissolved  in  acids,  an  effei  vescence  takes  place,  owing 
to  the  escape  of  a  portion  of  its  oxygen. 

3.  Nickel  has  not  been  combined  with  hydrogen.  It 
is  always  united  with  carbon,  and  it  unites  readily  with 
phosphorus  and  sulphur.  Cronstedt  formed  sulphuret 
of  nickel  by  fusion.  The  phosphuret  may  be  obtained 
by  dropping  bits  of  pliosphorus  on  red  hot  nickel. 

4.  Nickel  does  not  unite  with  the  simple  incombusti- 
bles. 

5.  The  alloys  which  it  forms  are  but  imperfectly  known. 
They  are  mostly  brittle  and  hard,  and  have  been  applied 
to  no  useful  purpose. 

StcT.  XII.     Of  Tin. 

Tin  was  known  to  tlie  ancients,  and  was  imported  from 
Britain  at  a  very  early  period  by  Uie  Phoenicians. 

1.  Tin  has  a  fine  white  colour,  with  a  shade  of  blue 
It  has  a  slightly  disagreeable  taste,  and  emits  a  peculiar 
smell  when  rubbed.  It  is  scarcely  so  hard  as  silver.  Its 
specific  gravity,  when  hammered,  is  7.299.  It  is  very 
malleable,  and  may  be  hammered  out  into  very  thin 
plates ;  but  its  ductility  and  tenacity  are  much  inlerior. 
A  tin  wire,  0.078  inch  in  diameter,  is  capable  of  sup- 
porting only  34.7  pounds  without  breaking.  When  tin 
is  bent  it  produces  a  remarkable  crackling  noise.  It 
melts  at  44;°  ;  and,  when  slowly  cooled,  crystallizes  in 
rhomboidal  prisms. 

2.  Tin  soon  taniishes  when  exposed  to  the  air :  but 
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the  tarnished  coat  is  always  extremely  tliin.  It  is  not 
altered  though  kept  under  water;  but,  at  a  red  heat,  it  de- 
composes water,  combines  with  its  oxygen,  and  disen- 
gages the  hydrogen.  When  kept  melted,  it  is  soon  co- 
vered with  a  greyish  matter,  which  becomes  speedily 
yellow.  But  it  is  very  difficult  to  oxidize  tin  completely 
by  heat  and  air.  Tin  is  capable  of  forming  two  different 
oxides. 

The  firotoxide,  or  grey  oxide,  may  be  formed  by  dis- 
solving tin  in  muriatic  acid  by  means  of  heat,  and  adding 
potash  in  excess  to  the  solution.  A  white  powder  falls, 
which  is  gradually  converted  into  a  grey  matter,  having 
a  good  deal  of  the  metallic  lustre.  This  is  the  grey  oxide. 
It  is  tasteless;  readily  soluble  in  acids;  and  greedily  ab- 
sorbs more  oxygen.  It  is  composed  of  55  tin,  and  7.5 
oxygen. 

The  peroxide  may  be  obtained  by  heating  tin  in  con- 
centrated nitric  acid.  A  violent  effervescence  ensues, 
and  the  tin  is  converted  into  a  white  powder,  wlrich  is  the 
peroxide.  It  dissolves  readily  in  potash  and  in  mu- 
riatic acid.    It  is  composed  of  55  parts  tin  and  15.2  oxy- 

Chlorine  readily  combines  with  tin,  and  forms  a  cu- 
rious liquid,  known  by  the  name  oi  fuming  liquor  of  Li- 
bavius. 

3.  Tin  has  not  been  combined  with  hydrogen  or  car- 
bon, but  it  unites  to  phosphorus  and  sulphur. 

Phosphuret  of  tin  may  be  formed  by  throwing  bits  of 
phosphorus  on  melted  tin.  It  has  the  coloui  of  silver  ; 
is  soft ;  may  be  cut  with  a  knife ;  and  extends  under  the 
hammer,  but  separates  into  laminae.  It  is  composed  of 
85  tin  and  15  phosphorus. 

Sulphuret  of  thi  may  be  formed  by  fusing  the  two  in- 
gredients together  in  a  crucible.  It  is  brittle,  heavier 
than  tin,  and  not  so  fusible.  It  is  of  a  bluish  colour, 
laminated  texture,  and  capable  of  crystallizing.  It  con- 
tains 15  parts  of  sulphur  and  53  of  tin. 

When  equal  weights  of  peroxide  of  tin  and  sulphur 
are  gradually  heated  in  a  retort,  some  sulphur  and  sul- 
phurous acid  are  disengaged,  and  there  is  formed  a  sub- 
stance called  Mosaic  gold,  or  aurtim  musivum.  It  con- 
sists of  gold-coloured  flakes,  light,  and  adhering  readily 
to  the  skin.  Proust  has  endeavoured  to  shew,  that  this 
substance  is  a  compound  of  sulphur  and  protoxide  of 
tin;  but  his  proofs  arc  insufficient.  Neither  nitric  nor 
muriatic  acid  acts  upon  it,  but  it  dissolves  in  hot  nitro- 
muriatic  acid,  and  is  gradually  changed  into  sulphate  of 
tin.  It  dissolves  in  liquid  potash  when  assisted  by  heat, 
and  deflagrates  when  lieatcd  with  twice  its  weight  of  ni- 
tre. It  consists  of  tin  combined  with  twice  as  much  sul- 
phur as  exists  iu  sulphuret  of  tin. 

4.  Tin  does  not  unite  with  the  simple  incombustibles, 
but  it  combines  with  the  metals,  and  forms  alloys,  some 
of  which  arc  of  considerable  importance. 

With  gold  it  unites  easily  by  fusion,  and  was  thought 
formerly  to  render  the  metal  very  brittle ;  but  the  ex- 
periments of  Ale  home,  Hatchett,  and  Uingley,  have 
shewn  that  this  opinion  is,  to  a  considerable  degree,  er- 
roneous. Tin  readily  melts  with  platinum,  and  fdrms  a 
brittle  alloy,  unless  tne  proportion  of  platinum  docs  not 
exceed  one-ninth  of  the  alloy.  The  alloy  of  tin  and 
silver  is  very  brittle  and  hard.  Mercury  dissolves  tin 
with  facility,  and  forms  an  amalgam  capable  of  crystal- 
lizing. It  is  used  for  silvering  the  backs  of  looking- 
glasses. 

Tin  unites  readily  with  copper,  and  forms  an  alloy 


known  by  the  names  of  gun-metal,  bell-metal,  bronze, 
and  viirrors  of  telescopes,  according  to  tnu  proportion  of 
the  ingredients.  Tin  diminishes  the  ductility  of  copper, 
and  increases  its  hardness,  tenacity,  fusibility,  and  sono- 
rousness. The  specific  gravity  is  greater  than  the  mean, 
and  is  a  maximum  when  the  alloy  is  composed  of  100 
copper  and  16  tin. 

Bronze  and  gun-metal  are  composed  of  100  parts  of 
copper  and  from  8  to  12  of  tin.  Brass  guns  are  made  of 
it.  The  ancients  used  it  for  making  cutting  instruments. 
The  x*^''^"^  of  the  Greeks,  and  the  as  of  the  Romans, 
was  nothing  else. 

Bell-metal  is  usually  composed  of  3  parts  of  copper 
and  1  of  tin.  It  is  greyish  white,  very  hard,  sonorous, 
and  elastic.  The  mirrors  for  telescopes  consist  of  about 
2  parts  copper  and  1  tin.  This  alloy  is  very  hard,  the 
colour  of  steel,  and  admits  of  a  fine  polish. 

When  copper  is  used  for  culinary  vessels,  it  is  cover- 
ed with  a  thin  coating  of  tin,  and  is  then  known  by  the 
name  of  tinned  copper.  The  coating  of  tin  is  extremely 
thin,  but  it  completely  prevents  the  copper  from  injur- 
ing the  articles  dressed  in  such  vessels. 

Tin  does  not  unite  readily  with  iron ;  but  the  two 
metals  may  be  combined  by  fusing  them  together  in  a 
well  closed  crucible.  The  formation  of  tin-plate  shows 
the  affinity  between  the  two  metals.  This  very  useful 
compound  is  made  by  dipping  clean  plates  of  iron  into 
melted  tin. 

Sect.  XIII.     Of  Lead. 

Lead  was  very  well  known  to  the  ancients,  but  they 
do  not  always  seem  to  distinguish  it  accurately  from  tin; 
though  the  properties  of  the  two  metals  be  exceedingly 
different. 

1 .  Lead  has  a  bluish  white  colour,  and,  when  newly 
melted,  is  very  bright ;  but  it  soon  tarnishes  when  ex- 
posed to  the  air.  It  is  tasteless;  but,  when  rubbed,  emits 
a  peculiar  smell.  It  stains  the  fingers  or  paper  dark 
blue.  When  taken  internally,  it  is  poisonous.  It  is 
very  soft.  Its  specific  gravity  is  1 1.4-07.  It  is  not  in- 
creased by  hammering.  It  is  very  malleable;  but  its 
ductility  and  tenacity  are  not  great.  A  lead  wire,  0.078 
inch  in  diameter,  is  capable  of  supporthig  only  27.7  lbs, 
without  breaking.  It  melts  at  612°.  When  slowly  cool- 
ed, it  crystallizes  in  4  sided  pyramids. 

2.  Lead  soon  tarnishes  in  the  open  air,  but  the  oxi- 
dizemcnt  never  proceeds  far.  Water  does  not  act  u])on 
it,  though  it  greatly  facilitates  the  action  of  the  extci-nal 
air.  Lead  is  believed  at  present  to  be  capable  of  form- 
ing 3  different  oxides. 

The  yelloiv  oxide  is  the  most  important,  as  it  consti- 
tutes the  basis  of  almost  all  the  known  salts  of  lead.  It 
may  be  obtained  by  dissolving  lead  in  nitric  acid,  preci- 
pitating by  carbonate  of  potash,  and  heating  the  white 
powder,  which  falls  almost  to  redness.  It  is  yellow, 
tasteless,  insoluble  in  water,  but  soluble  in  potash  and  in 
acids.  It  readily  melts,  and  forms  a  brittle  semitranspa- 
rcnt  hard  glass.  It  is  composed  of  100  lead  and  7.7  ox- 
ygen. It  may  be  formed  by  exposing  lead  for  a  suffi- 
cient time  to  the  action  of  heat  and  air,  and  is  then  known 
by  the  name  of  nmssicot. 

If  yi  llow  oxide  be  dissolved  in  nitric  acid,  and  the  so- 
lution l)oikd  over  a  quantity  of  lead  filings  in  a  phial, 
the  licpud  assumes  a  yellow  colour,  and  yields  yellow, 
brilliant  crystals,  in  scales.     These  crystals,  according 


CUKMISTUY. 


603 


10  Proiisl,  consist  of  nitric  acid  unitcil  to  an  oxiric  of 
lead,  conlainiiiK  less  oxygen  tiian  yellow  oxide.  Uiit  his 
experiments  have  not  been  verified  hy  sul)se(|ucnt  in- 
quirers. 

If  massicot,  ground  to  a  fine  powder,  be  exposed  in  a 
furnace  to  the  ilunic  of  liurning  coals,  piayiiin  upon  its 
surface  for  about  -18  hours,  it  is  converted  into  a  l)eauti- 
ful  red  powder,  called  minium,  or  red  lead.  This  is  the 
dcutoxidc  or  red  ojidc  of  lead.  It  is  of  an  orange  red 
colour,  of  the  specific  gravity  of  8.940;  insoluble  in  wa- 
ter, but  soluble  in  potash.  When  heated  to  i-cdncss,  it 
;j;ives  out  oxygen  gas,  and  is  partly  reduced,  and  partly 
melted,  to  a  dark  brown  glass.  It  does  not  coniliine  with 
acids.  W^hen  acids  dissolve  it,  they  first  iiduce  it  to  the 
state  of  yellow  oxide.  It  is  composed  of  'JO  lead,  and 
10  oxygen. 

If  weak  nitric  acid  be  ])oured  upon  red  lead,  a  por- 
tion is  dissolved,  but  a  portion  icniains  in  the  stale  of  a 
dark  brown  /loivdcr.  This  brown  powder  is  the  perox- 
ide of  lead.  It  is  tasteless,  light,  and  is  not  acted  on  by 
sulphuric  or  nitric  acid.  To  muriatic  acid  it  gives  out 
oxygen,  and  converts  it  into  oxymuriatic  acid.  It  is 
composed  of  86.5  lead,  and  13.5  oxygen. 

When  lead  is  first  extracted  from  its  ore,  it  almost  al- 
ways contains  a  portion  of  silver,  whicli  is  always  ex- 
tracted, when  its  quantity  is  siitTicienl  to  repay  the  ex- 
pence.  The  process  is  known  by  the  name  of  rcfiiwig 
the  lead.  The  lead  is  placed  in  a  large  flat  dish,  called 
a  ;«?,  composed  of  burnt  bones  and  fern  ashes,  and  ex- 
posed to  the  flame  of  a  furnace.  The  lead  gradually  as- 
sumes a  kind  of  vilriform  stale,  and  is  cither  blown  ofT  or 
.sinks  into  the  test,  while  the  silver  remains  unaltered. 
The  lead  by  this  process  is  converted  into  litharge.  It 
consists  of  fine  scales,  partly  red  and  partly  yellow.  It 
is  yellow  oxide,  combined  with  a  small  portion  of  carbo- 
nic acid.  • 

3.  Lead  has  not  been  combined  \Yith  hydrogen  or  car- 
bon, but  il  unites  to  phosphorus  and  sulphur. 

Phosphurct  of  lead  may  be  formed  by  dropping  phos- 
phorus into  melted  lead.  It  has  a  silver  white  colour, 
with  a  shade  of  blue,  and  soon  tarnishes. 

Snlphiiret  of  lead  may  be  formed  by  mixing  the  two 
ingredients,  and  melting  them  in  a  crucible.  It  occurs 
abundantly  native,  and  is  known  by  the  name  of  galena. 
It  is  brittle,  brilliant,  of  the  colour  of  lead,  less  fusible, 
and  usually  crystallizes  in  cubes.  Its  specific  gravity  is 
about  7.     It  is  composed  of  85.5  lead,  and  13.5  sulphur. 

There  is  another  sulphuret  of  lead,  which  has  been 
occasionally  found  native  also.  The  colour  is  lighter, 
and  it  burns  with  a  blue  flame  when  placed  upon  burn- 
ing coals.     It  contains  at  least  25  per  cent,  of  sulphur. 

4.  Lead  does  nol  combine  with  the  simple  incombus- 
tibles.  It  forms  alloys  with  the  other  metals,  but  few  of 
them  are  of  much  importance. 

It  renders  gold  as  brittle  as  glass,  when  the  propor- 
tion of  it  docs  not  excccii  -j-^l^^th  of  the  gold.  It  like- 
wise T'endcrs  platinum  hrittic.  The  alloy  of  silver  and 
lead  is  very  brittle ;  its  specific  gravity  is  greater  than 
the  mean.  Mercury  readily  dissolves  lead,  and  forms  an 
amalgam  capable  of  crystallizing.  Copper  dissolves  in 
lead  at  a  strong  red  heat.  The  alioy  is  grey  and  brittle, 
and,  when  heated  rjradually,  the  lead  melts  and  runs  ofT, 
leaving  the  copper  nearly  pure.  Iron  ur.ilcs  with  load 
with  ditTicuity,  and  th(  ■'  'V  i'*  •'usily  decomposed.  Lend 
and  tin  may  be  comb'  m  any  proportion.  Tiie  alloy 
is  harder,  and  posstises  more  tenacity  than  tin. 


Sect.  XIV.     0/  Zme. 

The  ancients  do  not  appear  to  have  been  accjuaintcd 
with  this  metal.  It  has  been  long  known  in  China,  and 
is  mentioned  by  Kuropcan  writers  in  the  13tli  century. 
The  method  of  extracting  il  from  its  ores  was  unknown 
in  Europe  till  near  the  middle  of  the  18t!i  century. 

1.  Zinc  has  a  brilliant  white  colour,  with  a  shade  of 
blue,  and  is  composed  of  thin  jilates  cohering  together. 
It  has  a  sensible  taste,  and  ac(|uires,  when  rul)bcd,  a 
slight  smell.  It  is  rather  harder  than  silver.  When 
hammered,  its  specific  gravity  is  7.1908.  In  its  usual 
state  it  can  scarcely  be  said  to  be  malleable  ;  but  when 
heated  a  little  above  212°,  it  becomes  very  malleable, 
and  may  be  rolled  out  into  thin  plates,  or  drawn  into 
\\irc.  A  zinc  wiic  0.078th  inch  in  diameter  is  capable 
of  supporting  HJ9.8  lbs.  AVhen  heated  to  about  680", 
it  melts,  and,  if  cooled  slowly,  crystallizes  in  quadran- 
gular prisms. 

2.  When  exposed  to  the  air,  its  surface  is  soon  tar- 
nished, but  it  hardly  undergoes  any  other  change.  It  is 
said  to  decompose  water  slowly,  and  to  separate  the  hy- 
drogen. At  a  red  heat,  the  decomposition  goes  on  rapid- 
ly. When  zinc  is  heated  to  redness,  it  takes  fire,  and 
burns  with  great  brilliancy,  being  converted  into  a  white 
oxide,  which  files  off  in  fine  flakes  like  cotton.  It  was 
called  fwm/iholijx,  nihil  album,  tana  /i/iiloao/iMca,  Jlowers 
of  zinc. 

Only  one  oxide  of  zinc  is  known.  It  is  the  peroxide, 
or  the  white  oxide  obtained  by  the  combustion  of  the 
metal.  It  is  composed  of  80.39  parts  zinc  and  19.61  ox- 
ygen. It  may  be  obtained  likewise  by  dissolving  zinc  in 
sulphuric  acid,  and  precipitating  by  means  of  potash. 
It  is  very  white,  light,  and  has  some  resemblance  to 
chalk.  It  is  tasteless  and  insoluble  in  water,  and  is  not 
altered  by  exposure  to  the  air. 

3.  Most  of  the  simple  combustibles  combine  witli 
zinc.  Hydrogen  gas,  procured  by  the  action  of  diluted 
sulphuric  acid  on  zinc,  holds  a  little  of  the  metal  in  so- 
lution, which  it  gradually  deposites. 

Carbon  was  considered  as  an  occasional  constituent  of 
zinc,  and  supposed  to  occasion  the  appearance  of  the 
black  powder  which  separates  when  zinc  is  dissolved  in 
sulphuric  acid.  But  on  examining  this  powder,  it  was 
found  a  mixture  of  copper  and  lead. 

Phosphuret  of  zinc  may  be  formed  by  dropping  bits 
of  phosphorus  upon  melted  zinc.  It  has  a  considerable 
resemblance  to  lead.  It  is  somewhat  malleable.  Phos- 
phorus combines  likewise  with  the  oxide  of  zinc. 

Sulphuret  of  zinc  exists  native  in  considerable  quanti- 
ty, and  is  known  by  tlic  name  of  blende.  It  may  be  fonn- 
cd  by  fusing  a  mixture  of  sulphur  and  oxide  of  zinc. 

4.  Zinc  docs  not  unite  with  the  simple  iiicombustiblcs, 
but  it  combines  with  the  metals,  and  forms  alloys,  some 
of  which  are  of  great  importance. 

It  renders  gold  brittle,  even  when  added  ui  a  very  mi- 
nute proportion.  It  melts  readily  with  platinum,  and 
renders  it  brittle.  Silver  readily  combines  with  it,  and 
forms  a  brittle  alloy.  Mercury  easily  amalgamates  in 
any  proportion,  when  poured  upon  hot  zinc.  The  amal- 
gam is  used  to  increase  the  energy  of  electric  machines. 

Ziiio  combines  with  copper,  and  forms  one  of  the  most 
useful  of  all  the  alloys,  namely,  brass.  It  is  prepared  by 
mixing  oxide  of  zinc,  charcoal  powder,  and  granular  cop- 
per, and  heating  tliem  sufiicicntly  ui  a  crucible.  Brass 
is  yellow.    The  proportion  of  zinc  -which  it  contains  va- 
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ries  somewhat.  In  some  British  manufactures  it  amounts 
to  one-third,  while  in  Germany  and  Sweden  it  is  said  not 
to  exceed  one-fourth  or  one-fifth.  Brass  is  much  more 
fusible  than  copper.  It  is  malleable  while  cold,  but  be- 
comes brittle  when  heated.  It  is  ductile,  may  be  drawn 
into  fine  wire,  and  is  much  tougher  than  copper.  When 
zinc  in  the  metallic  state  is  melted  with  copper,  the  al- 
loy is  known  by  the  name  of  fiinchbeck,  prince's  metal, 
Prince  Rufiert's  metal.  The  colour  of  pinchbeck  ap- 
proaches more  nearly  to  that  of  gold,  but  it  is  more  brit- 
tle than  brass. 

Zinc  cannot  easily  be  alloyed  with  iron.  The  alloy  is 
hard  and  white,  and  somewhat  ductile.  Tin  and  zinc 
easily  unite.  The  alloy  is  hard  and  ductile.  Lead  and 
zinc  may  be  united  by  fusion. 

Sect.  XV".     Of  Bismuth. 

This  metal  was  unknown  to  the  ancients.  It  was  well 
known  in  Germany  at  the  beginning  of  the  1 6th  century. 
But  chemists  were  long  in  reckoning  it  a  peculiar  me- 
tal. 

1.  Bismuth  is  of  a  reddish  white  colour,  and  almost 
destitute  of  taste  and  smell.  It  is  composed  of  broad 
brilliant  plates  adhering  to  one  another.  It  is  harder 
than  silver.  Its  specific  gravity  is  9.822.  When  ham- 
mered cautiously,  its  density  is  increased,  but  it  breaks 
when  struck  smartly.  It  cannot  be  drawn  out  into  wire. 
A  rod  of  one-tenth  inch  diameter  is  capable  of  support- 
ing about  29  lbs.  It  melts  at  476°,  and  may  be  distilled 
over  in  close  vessels.  When  cooled  slowly,  it  crystal- 
lizes in  parallelopipcds. 

2.  It  tarnishes  in  the  air,  but  is  not  altered  when  kept 
under  water.  When  kept  melted  in  an  open  vessel,  it  is 
gradually  converted  into  a  yellow  powder.  In  a  strong 
red  heat  it  takes  fire,  and  burns  with  a  faint  blue  flame, 
and  emits  a  yellow  smoke.  This,  when  collected,  is  a 
yellonv  oxide.  It  is  composed  of  about  89.3  bismuth, 
and  10.7  oxygen.  This  is  the  only  oxide  of  bismuth  at 
present  known.  It  is  tasteless  and  insoluble  in  water. 
When  heated  it  melts  into  a  brown  glass. 

3.  Bismuth  has  not  been  combined  with  hydrogen  or 
carbon.  It  does  not  seem  capable  of  combining  in  any 
notable  proportion  with  phosphorus.  But  it  unites  very 
readily  with  sulphur  by  fusion.  The  sulphuret  is  bluish 
grey,  very  brittle  and  fusible,  and  crystallizes  in  fom'-sid- 
ed  needles.  It  is  composed  of  about  85  bismuth  and  15 
sulphur. 

4.  Bismuth  does  not  unite  with  the  simple  incombus- 
tibks,  but  it  combines  with  the  metals,  and  forms  alloys 
not  hitlicrto  applied  to  any  useful  purpose.  It  renders 
gold,  platinum,  and  silver,  brittle.  It  amalgamates  rea- 
dily with  mercury.  When  the  mercury  exceeds,  the 
amalgam  is  fluid,  and  has  the  property  of  dissolving 
lead,  and  rendering  it  also  fluid.  Bismuth  renders  cop- 
per and  iron  brittle.  It  facilitates  the  fusion  of  tin  and 
lead  :  a  mixture  of  eight  parts  l)ismuth,  five  lead,  and 
three  tin,  is  called  fusilile  metal,  because  it  melts  at 
212°.     Bismuth  does  not  combine  with  zinc. 

Sect.  XVI.     Of  Antitnony. 

The  ancients  were  acquainted  with  some  of  the  ores  of 
antimony,  but  it  does  not  appear  that  they  knew  the  me- 
tal itself.  Who  first  extracted  it  from  its  ores  is  un- 
known. But  the  process  is  first  described  by  Basil  Va- 
lentine. 


1.  Antimony  is  of  a  greyish-white  colour,  and  has 
considerable  brilliancy.  Its  texture  is  laminated,  and 
exhibits  plates  crossing  each  other  in  every  direction.  It 
is  as  hard  as  silver.  Its  specific  gravity  is  6.712.  It  is 
very  brittle,  and  may  be  easily  reduced  to  powder  in  a 
mortar.  It  melts  at  810°,  or  when  just  red  hot;  and, 
when  cooled  slowly,  forms  oblong  ciystals  perpen- 
dicular to  the  internal  surface  of  the  vessel  in  which  it 
cools. 

2.  When  exposed  to  the  air  it  loses  its  lustre,  but  un- 
dergoes no  other  change.  Neither  is  it  altered  by  cold 
water,  but  at  a  red  heat  it  decomposes  water,  and  com- 
bines with  its  oxygen,  while  hydrogen  gas  is  emitted. 
When  heated  in  an  open  vessel,  it  gradually  combines 
with  oxygen,  and  evaporates  in  a  white  smoke,  which, 
when  collected,  was  formerly  called  argentine  flowers  of 
antimo?iy.  When  suddenly  heated,  antimony  burns,  and 
is  converted  into  the  same  white  oxide.  Two  oxides  of 
antimony  are  known. 

The  protoxide  may  be  obtained  thus.  Dissolve  anti- 
mony in  muriatic  acid,  dilute  the  solution  with  water ;  a 
white  powder  falls,  wash  it  and  boil  it  in  a  solution  of 
carbonate  of  potash.  Then  wash  and  dry  it.  The  pro- 
toxide thus  obtained  is  a  dirty  white  powder.  At  a  mo- 
derate red  heat,  it  melts,  and  becomes  opake,  and  crys- 
tallizes in  needles  on  cooling.  It  is  composed  of  81.5 
antimony,  18.5  oxygen. 

The  peroxide  may  be  obtained  by  keeping  the  anti- 
mony in  a  red  heat ;  for  the  argentine  flowers  are  perox- 
ide of  antimony.  It  may  be  obtained  also  by  dissolving 
antimony  in  nitric  acid,  or  by  throwing  it  into  red  hot 
nitre.  It  is  white,  insoluble  in  water,  and  less  soluble  in 
acids  than  protoxide.  It  is  easily  volatilized  by  heat, 
but  requires  a  pretty  high  temperature  for  fusion.  It  is 
composed  of  7"  antimony,  and  23  oxygen. 

3.  Antimony  has  nQver  been  combined  with  hydrogen 
or  carbon  ;  but  it  unites  readily  to  phosphorus  and  sul- 
phur. 

Phosphuret  of  antimony  may  be  formed  by  dropping 
bits  of  phosphorus  into  melted  antimony.  It  is  white, 
brittle,  and  appears  of  a  laminated  structure. 

Sulphuret  of  antimony  exists  native,  and  was  formerly 
distinguished  by  the  name  of  antimony,  the  pure  metal 
being  called  regulus  of  antimony.  It  has  a  dark -bluish 
grey  colour,  and  the  metallic  lustre.  It  is  brittle,  and 
often  crystallized.  It  is  composed  of  75  antimony  and 
25  sulphur. 

The  protoxide  of  antimony  has  the  property  of  dissolv- 
ing different  portions  of  the  sulphuret  by  means  of  heat, 
and  forming  with  it  a  vitreous  substance  of  a  reddish 
brown  colour,  and  differing  in  transparency  according  to 
the  proportion  of  sulphuret.  It  is  called  glass  of  anti- 
mony, crocus  metallorum,  liver  of  antimony,  according  to 
its  appearance. 

4.  Antimony  does  not  combine  with  the  simple  incom- 
bustibles.  But  it  forms  alloys  with  almost  all  the  metals. 
It  renders  other  metals  brittle,  and  none  of  its  alloys  is 
of  much  consequence,  except  the  alloy  of  tin  and  anti- 
mony, which  constitutes  fieiuter  ;  and  of  lead  and  anti- 
mony, which  constitutes  the  metal  of  printers  types. 

Sect.  XVII.     Of  Tellurium. 

This  metal  has  been  hitherto  found  only  in  the  mine 
of  Mariahilf  in  Transylvania.  Its  peculiar  nature  was 
first  suspected  by  Muller  of  Reichenstein  in  1782,  and 
fully  proved  by  the  experiments  of  Klaproth  in  1798. 
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1.  Its  colour  is  bluish  while,  its  texture  laminated, 
und  its  brilliancy  coiisidcruble.  ll  is  viiy  brittle.  Its 
specific  gravity  is  6.11.';.  It  melts  a  little  above  the 
ineltint;  point  of  lead,  and  may  be  easily  distilled  over  in 
close  vessels.     When  cooled  slowly  it  crystallizes. 

2.  When  exposed  to  the  blowpipe  on  charcoal,  it 
burns  with  a  blue  flame,  and  is  converted  into  a  white 
oxide,  which  dispcrj-s  in  smoke,  'i'he  same  oxide  may 
be  obtained  by  dissolving  the  tellurium  in  muriatic  acid, 
and  diluting  with  water.  When  heated,  it  melts  into  a 
straw-coloured  mass. 

3.  Tellurium  may  be  combined  with  sulphur  by  fu- 
sion. The  sulphuret  has  a  leaden  grey  colour  and  ra- 
diated texture.  l\Ir  Davy  has  lately  discovered  that  tel- 
lurium combines  readily  with  hydrogen,"  and  forms  a 
gas  soluble  in  water,  and  possessing,  like  sulphureted 
hydrogen,  tiic  characters  of  a  weak  acid.  The  action  of 
the  other  simple  combustibles  has  not  been  tried. 

4.  It  may  be  amalgamated  w  ith  mercury  ;  but  we  are 
ignorant  of  the  metallic  alloys  which  it  is  capable  of 
forming. 

Sect.  XVIII.  Of  Arsenic. 

The  ancients  gave  the  name  of  arsenic  to  a  compound 
ef  arsenic  and  sulphur.  The  white  oxide  of  arsenic, 
known  in  commerce  by  the  name  of  arsenic,  must  also 
have  been  known  to  them.  But  they  do  not  seem  to 
have  been  acquainted  with  the  substance  which  we  call 
arsenic  in  its  metallic  state.  The  discoverer  of  this  sub- 
stance is  unknown.  But  Brandt  first  ascertained  its 
properties  in  1733. 

1.  ,\rseriic  has  a  bluish  white  colour,  and  a  good  deal 
of  brilliancy.  When  heated  in  the  open  air,  it  blackens, 
smokes,  and  emits  the  odour  of  garlic.  It  is  the  softest 
metal  known.  Its  specific  gravity  is  8.31.  It  is  remark- 
ably brittle.  It  is  very  volatile,  subliming  without  melt- 
ing when  heated  to  356°.  When  slowly  sublimed,  it 
crystallizes  in  tetrahedrons. 

2.  It  may  be  kept  under  water  without  alteration,  b\it 
in  the  open  air  it  soon  falls  into  a  black  powder.  We 
know  two  oxides  which  it  is  capable  of  forming. 

The  white  oxide  is  obtained  by  exposing  arsenic  to  a 
moderate  heat.  The  metal  takes  fire,  emits  the  smell 
ef  garlic,  and  is  volatilized  in  a  white  smoke,  which  is 
the  oxide  in  (|ucstion.  It  is  obtained  in  t!.e  large  way 
during  the  smelting  of  various  ores  which  contain  arse- 
nic. It  is  white,  compact,  and  like  glass.  Its  taste  is 
acrid  and  sweet,  and  it  is  one  of  the  most  virulent  poi- 
sons known.  It  dissolves  in  water,  and  exi  "oils  dilTcrcnt 
properties  of  an  acid.  It  dissolves  also  in  alcohol,  and 
in  oils.  It  crystallizes  in  tetrahedrons.  It  sublimes  at 
the  heat  of  383".  Its  specific  gravity  varies  from  3.7 
to  5.000  according  to  its  state.  It  is  compojcd  of  75.2 
arsenic,  and  21. 8  oxygen. 

The  peroxide  of  arsenic  was  discovered  by  Scheclc. 
It  is  usually  called  arsenic  acid.  It  may  be  obtained  by 
dissolving  white  oxide  of  arsenic  in  nitro-muriatic  acid, 
evaporating  to  dryness,  and  applying  suflicient  heat  to 
drive  off"  these  acids.  In  this  state  it  is  a  white  mass, 
which  readily  dissolves  in  water.  Its  taste  is  excessively 
sour,and  it  possesses  all  the  other  properties  of  an  acid. 


*  It  appears  from  Davy's  account,  to  be  only  held  in 
solution  by  hydrogen. — Elem.  p.  233.     CoxE. 
Vol.  V.     PAn  r  II. 


It  is  composed  of  65.4  parts  of  arsenic  and  34.6  of  oxy 
gen.t 

3.  Arsenic  combines  readily  with  the  simple  combus- 
tibles, carbon  excepted,  with  which  it  has  not  hitherto 
been  united. 

When  a  mixture  of  tin  and  arsenic,  or  of  zinc  and 
arsenic,  is  dissolved  in  nmriatic  acid,  the  hydrogeti 
which  exhales  holds  a  considerable  portion  of  arsenic  in 
solution,  and  is  known  by  the  name  of  arsenical  hydro- 
gen. This  gas  possesses  some  curious  (uopcrties,  which 
have  been  investigated  by  Trommsdorff  and  Stromeyer 

Phosphuret  of  arsenic  may  be  formed  by  mixing  the 
two  constituents,  and  distilling  them  together  over  a  mo- 
derate fire.  It  is  black  and  brilliant,  and  ought  to  be 
kejjt  under  water.  ^ 

Sulphur  combines  readily  with  arsenic  bjWieat.  Two 
distinct  com])ounds  of  these  two  bodies  are  found  native. 
The  first,  called  realgar,  is  of  a  scarlet  colour,  and  often 
crystallizes  in  transparent  prisms.  It  is  tasteless,  and 
not  nearly  so  poisonous  as  arsenic.  It  is  composed  of  60 
arsenic  and  30  sulphur.  The  second  compound  is  called 
or/iimenl.  It  is  of  a  fine  yellow  colour,  and  maybe  form- 
ed !)y  pouring  a  solution  of  sulphureted  hydrogen  into 
arsenic  dissolved  in  water.  It  is  foliated,  and  much  hea- 
vier than  realgar.  According  to  Thenard,  it  is  com- 
posed of  three  sulphur  and  four  arsenic. 

4.  Arsenic  does  not  combine  with  the  simple  incom- 
bustibles,  but  it  unites  with  the  metals,  and  renders  them 
brittle.  None  of  its  alloys  have  been  applied  to  any  use- 
ful purpose. 

Sect.  XIX.     0/  Cobalt. 

Cobalt  occurs  in  difierent  mines  in  Germany  and  Eng-' 
land,  and  has  been  long  employed  to  give  a  blue  colour 
to  glass.  Its  peculiar  properties  were  first  ascertained 
by  Brandt,  in  1733. 

1.  Cobalt  has  a  grey  colour,  with  a  shade  of  red,  and 
is  not  very  brilliant.  It  is  of  the  hardness  of  silver,  or  a 
little  harder.  Its  specific  gravity  is  7.7.  It  is  brittle, 
and  easily  reduced  to  powder.  It  melts  at  130"  Wedge- 
wood,  and  crystallizes  as  it  congeals.  It  is  attracted  by 
the  magnet,  and  may  itself  be  converted  into  a  magnet. 

2.  It  is  not  altered  by  air  nor  water  at  the  ordinary 
temperature  of  the  atmosphere,  but  in  a  red  heat  it  is 
gradually  converted  into  an  oxide.  We  are  acquainted 
witli  3  oxides  of  cobalt. 

The  protoxide  is  blue.  It  may  be  obtained  by  dissolv- 
ing cobalt  in  nitric  acid,  precipitating  by  potash,  washing 
and  diying  the  powder,  and  exposing  it  to  a  red  heat  for 
some  time.  It  dissolves  in  acids  without  effervescence. 
It  is  composed  of  83  J  cobalt  and  16  J  oxygen. 

Moist  protoxide,  when  exi)osed  to  the  air,  gradually 
absorbs  oxygen,  and  assumes  an  olive  colour.  This  it, 
the  dcutoxide  of  cobalt.  When  digested  in  muriatic 
acid,  oxymuriatic  acid  flies  off,  and  a  solution  of  protox- 
ide is  obtained. 

By  gradual  exposure  to  the  air,  more  oxygen  is  ab- 
sorbed, and  the  oxide  becomes  black.     This  is  the  pc- 


t  Here  are  other  evidences  of  the  impropriety  of  many 
chemical  terms :  The  same  substances  are  denominated 
oxyds,  and  acids.  As  they  unquestionably  possess  many 
of  the  propeilies  of  the  last  mentioned  bodies,  the  name 
of  oxyds  should  be  altogether  rejected.  Coxe. 
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roxidc.  It  forms  abundance  of  oxymiuiatic  acid  gas 
when  digested  in  munatic  acid.  It  is  composed  of  80 
cobalt  and  20  oxygen. 

3.  Cobalt  does  not  combine  with  carbon  or  hydrogen. 
Sulphuret  of  cobalt  may  be  formed  by  melting  the  metal 
•with  sulphuret  of  potash.  It  is  yellowish  white,  and  is 
composed  of  7 1  i  cobalt  and  281  sulphur. 

Phosphuret  of  cobalt  may  be  formed,  by  throwing  bits 
of  phosphorus  upon  red  hot  cobalt.  It  is  white  and  brit- 
tle, and  soon  loses  its  metallic  lustre. 

4.  Cobalt  does  not  combine  with  the  simple  incombus- 
tibles.  It  unites  with  the  diflerent  metals,  and  forms 
alloys  which  have  been  but  imperfectly  examined. 

•Sect.  XX.     Of  Manganese . 

Ores  of  the  metal  called  manganese  are  common,  in 
which  it  occurs  always  in  the  state  of  an  oxide.  Scheele, 
Bergman,  and  Gahn,  are  the  chemists  to  whom  we  are 
indebted  for  the  first  investigation  of  its  properties.  Of 
late,  a  valuable  set  of  experiments  on  it  have  been  made 
by  Dr  John  of  Berlin. 

1.  Manganese,  when  pure,  is  of  a  greyish  white  co- 
lour, similar  to  cast  iron.  Its  texture  is  granular.  It  is 
brittle,  and  rather  softer  than  cast  iron,  as  it  may  be  filed. 
Its  specific  gravity  is  8.013. 

2.  When  exposed  to  the  air,  it  begins  immediately  to 
absorb  oxygen,  and  soon  falls  to  powder.  We  are  ac- 
quainted with  three  oxides  of  this  metal,  distinguished 
from  each  other  by  their  colours,  namely,  the  green,  the 
brown,  and  the  black.  The  protoxide,  or  green  oxide,  is 
formed  when  manganese  is  thrown  into  water.  The  wa- 
ter is  decomposed,  and  the  metal  assumes  the  form  of  a 
green  powder.     It  is  composed  of 

87  metal. 
13  oxygen. 

100 
The  deutoxide,  or  brown  oxide,  is  formed  by  exposing 
the  green  oxide  to  the  air.     It  absorbs  an  additional  dose 
of  oxygen,  and  assumes  a  brown  colour.     This  oxide  is 
composed  of  80  metal. 

20  oxygen. 


100 


The  peroxide,  or  black  oxide,  occurs  native  in  great 
abundance.  It  may  be  formed  artificially,  by  dissolving 
manganese  in  nitric  acid,  and  evaporating  to  dryness.  It 
is  composed  of 

71.33  metal. 
28.67  oxygen. 


100.00* 
,  3.  Manganese  does  not  combine  with  hydrogen  or  car- 
bon, but  it  unites  with  phospiiorus  and  sulphur. 

Phospliuret  of  manganese  may  be  formed  by  dropping 
phosphorus  on  red  luA  manganese.  It  is  white,  brittle, 
granular,  and  disposed  to  crystallize. 

.Bergman  did  not  succeed  in  his  attempts  to  combine 
sulphur  with  manganese.  But  he  formed  a  sulphureled 
oxide,  by  heating  8  parts  of  black  oxide  and  3  parts  of 
sulphur. 


4.  Manganese  does  not  combine  with  the  simple  in- 
combustibles ;  but  it  unites  with  the  metals,  and  forms 
alloys  which  have  been  but  imperfectly  examined. 

Sect.  XXI.     0/ Chromium. 

This  metal  was  discovered  by  Vauquelin,  who  extract- 
ed it  from  the  red  lead  ore  of  Siberia.  Owing  to  the 
violent  heat  necessary  to  fuse  it,  its  properties  are  but 
imperfectly  known. 

1.  Its  colour  is  white,  intermediate  between  that  of  tin 
and  steel.  Its  specific  gravity  is  5.90.  It  is  very  brit- 
tle, assumes  a  good  polish,  and  is  magnetic,  though  infe- 
rior in  this  respect  to  iron,  nickel,  and  cobalt.  Acids  act 
upon  it  with  great  difficulty.  It  requires  a  very  high 
temperature  to  melt  it,  so  that  hitherto  it  has  only  been 
obtained  in  small  grains. 

2.  Chromium  is  not  altered  by  exposure,  but  when 
heated  in  the  open  air,  it  is  gradually  oxidized.  Three 
oxides  of  this  metal  are  known. 

The  protoxide,  or  green  oxide,  may  be  obtained  by 
exposing  chromic  acid  to  heat  inclose  vessels.  Oxygen 
is  disengaged,  and  the  green  oxide  remains  behind. 

The  deutoxide  is  intermediate  between  the  green  oxide 
and  chromic  acid.     Its  colour  is  brown. 

The  peroxide,  or  chromic  acid,  is  found  native  in  red 
lead  ore.f  It  is  of  a  red,  or  orange  colour,  soluble  in 
water,  and  composed  of  one  part  chromium  and  two  parts 
oxygen. 

The  remaining  properties  of  chromium  have  not  been 
examined. 

Sect.  XXII.    Of  Uranium. 

This  metal  was  discovered  by  Klaproth,  and  extracted 
by  him  from  an  ore  which  occurs  in  Saxony,  and  is  known 
by  the  name  of  fiechblcnde. 

1 .  It  requires  so  violent  a  heat  to  melt  it,  that  hitherto 
the  fusion  has  only  been  imperfectly  accomplished.  Its 
colour  is  iron  grey,  it  has  considerable  lustre,  and  is  soft 
enough  to  yield  to  the  file.     Its  specific  gravity  is  9.000. 

2.  It  forms  various  oxides,  which  have  been  hitherto 
only  examined  by  Bucholz. 

When  heated  to  redness,  it  undergoes  a  species  of 
combustion,  and  is  converted  into  a  greyish  black  pow- 
der, which  is  the  protoxide.  It  is  composed  of  95  ura- 
nium and  5  oxygen. 

When  uranium  is  dissolved  in  nitric  acid,  and  preci- 
pitated by  potash,  it  is  obtained  in  the  state  of  a  peroxide. 
It  is  a  yellow,  tasteless  powder,  insoluble  in  water.  It 
dissolves  with  effervescence  in  muriatic  acid,  oxymuria- 
tic  acid  gas  being  exhaled.  It  is  composed  of  80  metal 
and  20  oxygen. 

Besides  these  two  oxides,  Bucliolz  is  of  opinion,  that 
there  are  several  others  intermediate  between  them,  dis- 
tinguishable by  their  colour.  He  recognized  four,  name- 
ly, the  violet,  the  greenish  brown,  the  greijish  green,  and 
the  orange. 

3.  Uranium  is  capaljle  of  uniting  with  sulphur.  No 
experiments  have  been  made  of  the  action  of  the  other 
simple  combustibles  on  it.  Neither  do  we  know  the  ac- 
tion of  the  simple  iiicombustibles,  or  the  alloys  which  it 
forms  with  other  metals. 


•  It  is  from  this  oxyd  that  oxygen  is  principally  ob- 
tained, in  large  amount,  by  exposure  to  a  high  tempera- 
ture.    CoxE. 


t  It  is  also  found  miited  to  iron,  very  abundantly,  in 
Pennsylvania  and  Maryland.  See  Baltimore  Med.  and 
Philos.  Jour.  vol.  i.     Coxe. 
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Sect.  XXIII.    Of  Molybdenum. 

Tliis  metal  is  extracted  from  a  scarce  mineral  called 
molybdciia,  first  txuiniiicd  by  Sclicclc.  MolylKlciiuiu 
was  first  obluiiK-d  in  tlie  metullic  stutc  l)y  lliilin. 

1.  Hitherto  it  lias  only  been  oblained  in  small  (jrains 
simply  ajjgiulinated.  lis  colour  is  silvery  while.  Its 
spixilic  (gravity  is  8.61  I.  It  is  brittle,  nol  altered  thou;;!! 
kept  inicler  water,  but  the  cH'ect  of  air  is  unknown. 

2.  When  healed  in  the  open  air,  il  fjradually  combines 
with  oxygen,  and  is  volatilized  in  tlie  form  of  small 
white  needles.  It  seems  capable  of  forming  four  dif- 
ferent oxides. 

The  piotoxide  is  brown.  It  is  obtained  by  exposing 
molybdenum  in  powder  to  a  red  heat. 

Uy  exposing  il  to  a  longer  and  more  violent  heat,  it 
becomes  7//t;/f/  brown.  This  IJucholz  considers  as  a  se- 
cond oxide. 

The  blue  oxide  may  be  obtained  by  carrying  the  heat 
a  little  farther,  or  by  triturating  together  one  part  of 
molybdenum  and  two  parts  of  molybdic  acid,  boiling  ihe 
mass  in  water,  and  evaporating  the  liciuid  to  diyness. 
This  oxide  possesses  several  properties  of  an  atid.  It 
converts  vegetable  blues  to  red,  and  combines  with  sa- 
line bases,  and  forms  salts.  Il  may  be  called  molybUous 
acid.     It  is  composed  of  100  metal  and  3*  oxygen. 

The  white  oxide,  or  molybdic  acid,  is  obtained  by  roast- 
ing molybdena  for  some  time,  dissolving  the  grey  pow- 
der in  ammonia,  and  pouring  nitric  acid  into  the  solution. 
The  oxide  precipitates  in  fine  white  scales,  which,  when 
melted  and  sublimed,  become  yellow.  It  converts  vege- 
table blues  to  red,  but  does  not  act  so  powerfully  as  the 
blue  oxide.  It  is  composed  of  two  parts  metal  and  one 
part  oxygen. 

3.  Molybdenum  combines  with  phosphorus  and  sul- 
phur, but  not  with  carbon  and  hydrogen. 

Suiphurct  of  molybdenum  occurs  na^ivf,  and  is  usually 
called  molybdena.  It  is  of  a  bluish  grey  colour,  has  the 
inetaliic  iuslrc,  and  is  composed  of  plates.  Il  consists 
of  60  parts  metal  and  40  sulphur. 

4.  The  simple  incombustibles  do  not  combine  with 
molybdenum ;  but  it  unites  with  the  metals,  and  forms 
alloys  which  hitherto  have  been  examined  only  by  Hielm. 
None  of  them  are  of  much  importance. 

Sect.  XXIV.     Of  Tungsten. 

Tungsten  was  discovered  by  Schccle,  and  reduced  to 
the  metallic  stale  by  the  D'Elhuyars.  It  is  so  difficult 
of  fusion,  that  hitherto  it  has  been  very  seldom  procured 
in  a  tolerably  compact  state.  It  is  sometimes  called 
Scheetiutn,  after  the  discoverer. 

1.  It  is  of  a  greyish  white  colour,  and  has  a  good  deal 
of  brilliancy.  It  is  very  hard,  and  seems  to  be  brittle. 
Its  specific  gravity  is  17.6.  It  requires  a  temperature 
at  least  equal  to  170°  Wedgewood  to  melt  it.  It  is  not 
magnetic. 

2.  When  heated  in  an  open  vessel  it  is  gradually  oxi- 
dized. We  are  acquainted  with  two  different  oxides  of 
this  metal,  the  blue  and  the  yellow. 

The  /irotoxide,  or  blue  oxide,  may  be  obtained  by 
heating  the  yellow  oxide  for  some  hours  in  a  covered 
crucible. 

The  /icroxide,  or  yellow  oxide,  may  be  obtained  by 
boiling  tungsten,  or  its  ore,  in  muriatic  acid,  decanting 
olV  the  acid,  and  allowing  it  to  settle.  A  yellow  powder 
gradually  precipitates.  This  yellow  powder  is  to  be 
dissolved  in  ammonia,  the  solution  evaporated  to  dryness, 
and  the  residue  kept  for  some  time  in  a  red  heat.     This 


yellow  oxide  is  composed  of  80  parts  mcUtl  and  20  oxy- 
gen. It  combines  with  bases,  forms  salts,  and  there- 
fore has  Ijecn  considered  as  an  acid.  Its  specific  gravity 
is  6.12. 

3.  Tungsten  combines  with  sulphur  and  phosphorus, 
but  not  with  hydrogen  or  carbon. 

4.  'J'Ik'  simple  incombustibles  do  not  unite  with  it,  bui 
it  combines  wiili  the  metals  and  forms  alloys,  hitheilo 
examined  only  by  the  Elliuyarts. 

Sect.  XXV.    Of  Titanium. 

This  metal  was  discovered  by  Mr  Gregor  ;  but  it  re- 
ceived its  iramc  from  Klaproth,  wlio  discovered  it  with- 
out any  knowledge  of  the  labours  oi  Gregor.* 

1.  It  is  so  refractory  that  most  persons  have  failed  in 
their  attempts  to  reduce  it.  Lampadius  is  said  to  have 
succeeded.  Its  colour  is  that  of  copper,  and  it  has  con- 
siderable lustre.     It  is  brittle,  but  elastic. 

2.  It  is  easily  oxidized  by  exposure  to  heat  and  air 
We  know  three  oxides  of  titanium,  the  blue,  the  red, 
and  the  white. 

The  protoxide,  which  is  blue,  or  fiurfile,  is  formed  by 
cx])osing  titanium  hot  to  the  open  air. 

The  red  oxide  is  found  native.  It  is  often  crystallized 
in  foui'-sided  prisms.  Its  specific  gravity  is  4.2,  and  it 
is  hard  enough  to  scratch  glass.  By  a  veiy  violent  heat 
it  seems  to  be  partially  oxidized.  It  appears  to  be  com- 
posed of  100  metal  and  33  oxygen. 

The  /icroxide,  or  white  oxide,  may  be  obtained  by 
fusing  the  red  oxide  in  a  crucible  with  four  times  its 
weight  of  potash,  and  dissolving  the  whole  in  water.  A 
white  powder  gradually  precipitates,  which  is  the  oxide 
in  question.  It  is  composed  of  about  two  parts  metal 
and  one  oxygen. 

3.  Titanium  has  been  combined  with  none  of  the  sim- 
ple combustibles  except  pliosphorus.  The  phosphuret 
is  of  a  while  colour,  brittle,  and  granular,  and  does  not 
melt  before  the  blowpipe. 

4.  Hitherto  titanium  has  been  alloyed  with  none  of  the 
metals,  except  iron. 

Sect.  XXVI.     Of  Columbium. 

This  metal  was  discovered  by  Mr  Hatchett  during  the 
analysis  of  an  ore  from  America,  deposited  in  the  British 
museum.  He  obtained  from  the  mhieral  a  white  powder, 
which  possessed  acid  properties  peculiar  to'  itself.  He 
shewed  tlial  this  powder  was  a  metallic  oxide;  but  all 
attempts  to  reduce  it  to  the  metallic  slate  were  unsuc- 
cessful. We  arc  at  present  ignorant  of  the  properties  of 
this  metal. 

Lkeberg,  a  Swedish  chemist,  announced,  some  years 
ago,  tiial  lie  had  discovered  a  peculiar  metal,  to  which 
he  gave  the  name  of  tantalum.  Dr  Wollaston  has  lately 
proved,  that  this  new  metal  is  the  same  with  Mrllatchett's 
columbium. 

Sect.  XXVII.     Of  Cerium. 

This  metal  was  discovered  by  Hisingcr  and  Berzelius 
in  a  mineral  found  in  a  Swedish  copper  mine,  and  at  first 
confounded  with  tungsten.  To  procure  the  oxide  of 
cerium  is  easy,  but  all  attempts  to  reduce  that  oxide  to 
the  metallic  state  have  failed.     The  metal  appears  to  be 

•  The  ores  of  this  metal  appear  to  be  very  numerous 

in  the  United  States.     See  an  interesting  paper  on  this 

subject,  in  the   American  Mincralogical  Journal,  vol.  i. 

No.  4 — by  the  learned  Editor  of  that  useful  work.  Cose. 
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,  volatile,  and  is  dissipated  by  a  violent  heat,  while  a  mo- 
derate heat  is  not  sufficient  to  reduce  it. 

1.  Cerium  appears  to  be  white  and  brittle  ;  but  its 
other  properties  are  unknown. 

2.  It  forms,  at  least,  two  oxides,  the  nvhite  and  the 
red  ;  and,  according  to  the  Swedish  chemists,  there  are 
twooxides  intermediate  between  these,  the  yellow  and  tiie 
brown. 

3.  We  are  unacquainted  with  the  effect  of  the  simple 
combustibles  and  mcombustibles  on  cerium.  It  has  been 
alloyed  with  iron,  but  with  no  other  metal. 

Sect.  XXVIII.     General  Bemarks. 

The  following  Table  exhibits  a  synoptical  view  of  some 
of  the  principal  properties  of  the  metals. 


2.  All  the  metals  are  capable  of  combining  with  oxy- 
gen. The  knowledge  of  the  number  of  oxides,  and  of 
the  proportion  of  oxygen  which  they  contain,  is  of  great 
importance.  The  following  Table  exhibits  a  list  of 
these  oxides,  as  far  as  known,  of  their  colours,  and  of 
the  quantity  of  oxygen  in  each,  combined  with  100  part" 
of  metal. 


Metals. 

Colour. 

CO 

C 

1 

Speci- 
ficGra 

vity. 

.Melting  Point. 

Tci.^ 
city 

"Fahnn- 
heit 

Wedge- 
rt  ood 

Gold 

Yellow 

6.5 

19.36] 

32 

1 5.' ■  07 

flatinum 

White 

8 

23  00. 

10 

2-4.31 

Silver 

White 

7 

10.5K 

22 

187.13 

Mercury 

White 

0 

13  565 

-39 

Palladium 

Wnite 

9 

11.8: 

160+ 
160+ 

Rhodium 

White 

11  + 

Iridium            White 

160  + 

Osmium         .Blue 

160+ 

Copper            Red 

7-5 

8.805 

27 

30226 

Iron                 .Grey 

9 

7.8 

158 

549.25 

Nickel             ;White 

8.5 

8.82( 

160  + 

Tin                 iwbite 

6 

7.299 

442 

34.70 

Lead              jBlue 

5  5 

U352 

612 

27.70 

Zinc 

White         6.5 

6.861 

680 

109  80 

Bismuth 

Ileddish- 
white 

7. 

9822 

4-6 

20.10 

Antimony 

White 

6.3 

6.712 

810 

1     ^■ 

Tellurium 

White 

6.113 

612+ 

Arsenic 

White 

.5 

8.310 

400+ 

Cobalt 

Grey 

6 

77 

130 

Manganese 

Grey 

9 

8.01.. 

160 

Chromium 

White 

5  90 

170+ 

Uranium 

ron-(frey 

9000 

170. 

Mf>lybilenuni 

White 

8.6U 

170+ 

Tunfj.slcii 

White 

9  + 

17.600 

170  + 

Titanium 

icd 

70  + 

Coliinihnuii 

170  + 

Cerium 

White 

70  + 

Metals. 

*9 
1 

Coloura. 

s 

5^ 

Mttals. 

1 

S    Colours. 

1- 

Gold 

1 

2 

Purple 
Yellow 

32 

Bismuth 

P  Yellow 

12 

Antimony 

1  White 

2  While 

22.7 
30 

Platinum 

I 

Green 
Brown 

7.5 
15 

Tellurium 

P  White 

Silver 

1 

c 

Olive 

7.925 

Arsenic 

1  White 

2  Acid 

33 
5i 

Mercury 

1 

2 

1 
2 

Black 
Red 

5 
10 

Cobalt 

1  Blue 

2  Green 

3  Black 

19  7 

25 

Palladium 

Blue 
Yellow 

Manganese 

1  Green 

2  Brown 

3  Black 

IS 

25 
40 

Rhodium 

P 

1 

2 

Yellow 

Iridium 

Blue! 
Red! 

Chromium 

1  Green 

2  Blown 

3  Red 

200 

Osmium 

P 

Transpar. 

Uranium 

1  Black 

2  Yellow 

5  17 

28 

Copper 

1 
2 

Red 
Black 

12.5 

25 

Molybde- 
num 

1  Brown 

2  Violet 

3  Blue 

4  White 

34 
50 

Iron 

1 

2 
3 

Black 
Red 

29.5 
44.25 

Nickel 

I 

2 

Grey 
Black 

28 

Tungsten 

1  Black 

2  Yellow 

15 
25 

Tin 

1 

2 
3 

Grey 
White 

25 
38.8 

Titanium 

IBlue 

2  Red 

3  White 

16 

49 

Lead 

1 
3 

Yellow 

{cd 

Jrown 

7.7 
111 

15.4 

Columbium   1 

^  White 

Cerium          , 

1  White 

2  Red 

Zinc 

I 

IVhite 

24.4       < 

3.  Of  the  simple  combustibles,  carbo?i  has  been  only 
united  hitherto  to  two  metals,  namely,  iro7i  and  nickel: 
hydrogen  gas  dissolves  arsenic,  zinc,  and  iron,  seeming- 
ly in  the  metallic  state  :  phosphorus  combines  with  most 
of  tlie  metals  hitherto  tried ;  but  tliese  compounds  have 
been  applied  to  no  useful  purpose:  sulphur  likewise 
combines  with  most  metals;  tlie  sulphurets  are  often 
found  native  ;  some  of  them  are  prepared  artificially,  as 
paints :  we  do  not  know  the  action  of  boracium  on  the 
metals. 

4.  The  action  of  the  simple  incombustiblcs  on  metals 
is  not  striking. 

5.  The  combinations  of  the  metals  with  each  other, 
called  alloys,  are  some  of  them,  as  those  of  zinc  and 
tin,  of  great  importance.  The  greater  number  of  thenii 
have  only  been  very  supcificially  examined. 


•  The  letter  P  in  the  second  column  signifies  Peroxide. 
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DIVISION  II. 

Of    UNCONFINAnLB    BoDICS. 

• 

The  uiiconrinal)lc  bodies  cannot  be  examined  directly, 
because  we  b;ivc  no  method  of  retaiiiiiij;  tlicni  till  we 
ascertain  their  properties.  We  can  only  draw  inferences 
respectinji;  iheni,  by  seeinj^  the  changes  produced  upon 
those  bodies  into  which  they  enter,  or  from  which  tliey 
separate.  They  are  four  in  nunil)'-r,  namely,  li;;htjicat, 
etectricittj,  and  maffnelism.  But  the  examination  of  the 
two  last  is  not  considered  as  the  province  of  chemistry. 
The  two  first  will  occupy  our  attention  in  the  followin(j 
chapters.* 

Chap.  I. 

0/  Light. 

Every  person  is  acquainted  with  the  lip;ht  of  the  sun, 
and  of  burning  bodies,  and  that  it  is  by  means  of  light 
that  bodies  are  rendered  visible. 

Huygens  considered  light  as  a  subtile  fluid  filling 
space,  and  rendering  bodies  visible  l)y  the  undulations  in- 
to which  it  is  thrown.  While  Newton,  and  almost  all 
other  philosophers,  consider  it  as  a  subtile  substance, 
constantly  separating  from  luminous  bodies,  moving  in 
straight  lines,  and  rendering  bodies  visible  by  cnteiing 
the  eye. 

Light  lakes  about  8  minutes  in  moving  across  half  the 
earth's  orbit,  which  is  a  space  exceeding  94  millions  of 
■miles ;  of  course  its  velocity  is  not  much  less  than 
200,000  miles  in  a  second.  From  this  velocity,  joined 
to  the  imperceptible  effect  produced  by  the  impulse  of 
the  panicles  of  light  on  other  bodies,  it  is  obvious  that 
its  particles  arc  inconceivably  minute.  Hence  the  rea- 
son that  they  produce  no  perceptible  efl'cct  upon  the 
■most  delicate  balance. t 

While  a  ray  of  light  moves  in  the  same  medium,  or 
when  it  passes  perpendicularly  fiom  one  medium  to  an- 
other, it  does  not  change  its  direction.  But  when  it 
passes  obliquely  from  one  mcdium*to  another,  it  changes 
its  direction,  and  is  then  said  to  be  refracted.  When  it 
passes  from  a  rarer  to  a  denser  medium,  it  is  refracted 
towards  the  perpendicular;  when  from  a  denser  to  a 
rarer,  it  is  refracted  from  the  perpendicular.  In  the 
same  medium,  the  sines  of  the  angles  of  incidence  and 
refraction  have  a  constant  ratio. 


»  If  oxygen  and  the  other  gases  owe  their  aeriform 
state  to  caloric,  this  division,  by  which  oxygen,  ^  is 
placed  amongst  the  confinablc  bodies,  is  evident. >.  im- 
proper; since,  although  we  can  confine  those  g;. a.  j  in 
appropriate  vessels,  yet,  as  we  are  unacquainted  witli  t!ie 
bases  of  several  of  them,  it  is  impossible  to  say  whellier 
they  are,  or  are  not,  to  be  arranged  according  to  thia  di- 
vision.    CoxE. 

+  If,  however,  light  be  material,  it  must  be  possessed 
of  gravity,  however  unappreciable  by  any  n\eans  in  our 
power;  and  if  so,  if  heat  and  light  escape  in  combus- 
tion from  oxygen  gas,  or  from  the  combustible,  those 
bodies  must  be  proportionally  diminished  ii>  weight ;  al- 
though we  are  told  that  the  substance  or  product  of  com- 
bustion is  accurately  the  same  in  weight  will,  the  bodies 
employed.  A  position,  apparently,  to  ti:e  full  as  absurd 
as  the  doctrine  that  maintained  phlogiston  to  be  a  princi- 
ple of  levity.     Jbid. 


When  a  ray  of  light  strikes  obliquely  against  a  plane 
surface,  even  though  transparent,  instead  of  passing 
through,  it  is  bent  hack  in  a  contrary  direction.  Just  as 
would  haj)|)en  if  an  elastic  ball  were  made  to  strike  ob- 
liquely against  the  ground.  The  ray  is  then  said  to  be 
rrflectcd.  The  angle  of  reflection  is  always  equal  to  the 
angle:  of  incidence. 

When  a  ray  of  light  passes  within  a  certain  distance 
of  another  body,  it  is  bent  toiuarda  it ;  at  a  did'erent  dis- 
tance it  is  bent /rom  it.  In  the  first  case,  the  ray  i»  said 
to  be  inflected,  in  the  second  to  be  deflected. 

When  a  ray  of  light  is  made  to  pass  through  a  trian- 
gular glass  prism,  and  received  upon  a  sheet  of  paper, 
the  image  or  n/icctrum,  as  it  is  called,  instead  of  being 
round,  is  oblong.  This  spectrum  exhibits  seven  differ- 
ent colours,  in  the  folhnving  order,  beginning  with  the 
lowest ;  red,  orange,  yellow,  green,  blue,  indigo,  violet. 
In  tiiis  case  the  refraction  of  the  ray  is  increased  by  the 
figure  of  the  prism  ;  and  if  it  be  heterogeneous,  and 
consist  of  rays  diflering  in  refrangibilily,  they  will  sepa- 
rate from  each  other,  the  most  refrangible  going  to  the 
to])  of  the  spectrum,  the  least  refrangible  to  the  bottom, 
and  the  otiiers  in  their  order.  This  is  the  case.  Light 
consists  of  seven  different  rays,  distinguished  by  seven 
different  colours.  The  red  is  the  leant  refrangible,  and 
the  violet  the  most.  The  refrangibilily  of  the  rest  is  ii{ 
the  order  of  their  names. 

The  rays  of  light  difi'er  in  their  power  of  illuminating 
objects.  The  lightest  green  or  deepest  yellow  gives  the 
most  liglit,  and  the  light  diminishes  as  we  approach  ei- 
ther extremity  of  the  spectrum.  The  violet  has  the 
leasl  illuminating  power. 

Light  is  capable  of  entering  into  bodies  and  remaining 
in  them,  and  of  afterwards  being  extricated  by  various 
means.  Such  bodies  are  said  to  fthos/ihoresce.  Almost 
all  bodies  possess  this  property  to  a  certain  extent.  If  they 
be  exposed  to  the  sun,  and  suddenly  carried  to  the  dark, 
they  are  luminous  lor  some  time,  but  in  general  for  a 
very  short  period.  Some  bodies  seem  to  contain  light 
as  a  constiluciit,  from  wliich  it  may  be  extricated  by  va- 
rious means.  Tins  fluor  spar,  and  various  other  mine- 
rals, become  luminous  when  heated.  Herring,  other 
fish,  meat,  and  woo.i,  often  become  luminous  just  before 
they  begin  to  putrefy,  and  often  continue  lum.inous  for  a 
considerable  time.* 


•  It  may  be  a  question  if  this  point  is  absolutely  prov- 
ed. That  bodies,  by  exposure  to  light,  may  for  a  time 
become  possessed  of  a  power  of  refracting  the  circum- 
ambient matter  of  light,  so  as  to  render  certain  primi- 
tive rays  evident,  I  do  not  doubt ;  but  if  they  retain  or 
incorporate  tne  light  to  which  they  are  exposed,  then  the 
light  tiiey  are  supposed  to  emit  ought,  at  least,  to  be  that 
to  wiiich  only  ti:ey  are  exposed.  But  this,  I  apprehend, 
is  disproved  by  an  observation  of  Mr  Davy,  in  his  Ele- 
ments of  Chemistry,  vol.  i.  p.  123.  He  tnere  tells  us,  that 
''  wl-.en  a  mixture  of  calcined  oyster-shells  and  sulphur, 
that  iiave  been  neated  together,  is  exposed  to  the  solar 
rays,  it  forms  a  good  solar  pliosphorus,  it  becomes  lumi- 
nous, and  conli.iues  so  for  sonie  minutes  in  the  dark  ;  and 
to  Hvliich  evtr  of  the  piismatic  rays  it  be  exposed,  its 
light  is  alivuys  the  same,  pale  yellow." — Now,  how  can 
we  expiaii],  by  the  common  received  opinion,  that  this 
phospiiorescent  bo.'.y,  cxposeo  to  the  red,  orange,  violet, 
or  indigo  rays,  .hould  only  give  off  *'  pale  yellow " 
light  ?     CoxE. 
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Light  produces  considerable  changes  upon  certain  bo- 
dies. The  green  colour  of  plants  is  owing  to  it ;  for 
when  they  vegetate  in  the  dark,  they  are  white.*  Nitric 
acid  is  decomposed  by  exposure  to  the  light,  and  oxy- 
gen gas  emitted.  The  oxide  of  silver,  and  perhaps  also 
of  gold,  is  reduced  by  exposure  to  light.  Till  lately,  it 
was  supposed  that  these  changes  were  produced  by  the 
colorific  rays  of  light.  But  it  has  been  recently  ascer- 
tained, that  muriate  of  silver  is  blackened  most  rapidly 
when  placed  beyond  the  violet  ray,  and  entirely  out  of 
the  prismatic  spectrum.  Hence  it  follows,  that  the 
change  is  produced,  not  merely  by  the  colorific  rays,  but 
by  rays  which  are  incapable  of  rendering  objects  visible, 
or  of  producing  any  sensible  heat.  Thus  we  learn  that 
the  solar  light  contains  at  least  two  distinct  sets  of  rays, 
one  set  which  renders  bodies  visible,  and  another  which 
blackens  muriate  of  silver,  and  reduces  metallic  oxides. 
This  second  set  may  be  called  deoxidizing  rays,  till  some 
better  name  is  thought  of  They  are  obviously  more  re- 
frangible than  the  colorific  rays. 

Such  are  the  properties  of  light.  They  are  sufficient 
to  induce  us  to  believe  that  it  is  a  body  ;  but  it  possesses 
three  peculiarities,  by  which  it  is  distinguished  from  all 
the  substances  hitherto  described.  It  has  the  power  of 
exciting  in  us  the  sensation  of  vision ;  it  always  moves 
with  a  prodigious  velocity,  and  the  particles  of  it  are  ne- 
ver found  cohering  together  in  masses.  This  last  pro- 
perty cannot  well  be  accounted  for,  unless  we  suppose 
that  its  particles  refiel  each  other.f 

The  sources  of  light  are,  the  sun  and  stars,  combus- 
tion, heat,  s.nd  ftercussion. 

The  light  emitted  by  the  sun  is  familiarly  known  by  the 
name  of  the  light  of  day.  In  all  cases  of  rapid  combustion, 
light  is  emitted  :  but  different  substances  vary  very  much 
in  the  quantity  of  light  which  they  give  out  while  burning. 
All  substances,  except  gases,  become  luminous  when 
heated  to  a  certain  temperature  (about  700°).  They  are 
then  said  to  be  red  hot.  When  hard  substances,  as  two 
quartz  stones,  flint  and  steel,  are  struck  against  each 
other,  luminous  sparks  are  emitted.  This  is  sometimes 
(as  in  the  case  of  flint  and  steel)  owing  to  the  particles 
given  off  catching  fire ;  but  in  other  cases,  the  appear- 
ance of  the  spark  has  not  been  accounted  for. 


Chap.  II. 

Of  Caloric. 

The  meaning  of  the  word  heat  is  so  well  understood, 
that  any  attempt  to  define  it  is  unnecessary.  When  we 
say  that  a  fteraon  feels  heat,  that  a  stone  is  hot,  the  ex- 
pressions are  understood  readily.  Yet  in  each  of  these 
propositions,  the  word  heat  has  a  distinct  meaning.     In 


•  In  the  common  red  cabljage,  a  plant  so  closely  com- 
pacted together,  we  may  reasonably  suppose  the  internal 
leaves  to  be  ecjually  secluded  from  light,  as  if  buried  be- 
neath the  earth  ;  but  we  find  them  equally  red  with  those 
externally  situated;  why  is  this,  if  the  coloration  of  plants 
is  dependent  on  light  alone  ?  why  arc  any  found  varie- 
gated, even  on  the  same  flower,  and  why  are  any  to  be 
found  of  a  perfect  white  colour  ?     Coxe. 

t  If  its  particles  repel  each  other,  can  this  repulsion 
be  ascribed  to  caloric?  If  not,  then  caloric  is  not  the 
only  principle  of  repulsion  of  bodies.     Ibid, 


the  first  it  signifies  the  semation  of  heat ;  in  the  second, 
the  cause  of  that  sensation.  To  avoid  the  supposed  am- 
biguity of  these  two  meanings  to  one  word,  the  term  ca- 
loric was  invented  to  signify  the  cause  of  heat.  When  I 
put  my  hand  on  a  hot  stone,  I  experience  a  certahi  sen- 
sation, which  I  call  the  sensation  of  heat  j  the  cause  of 
this  sensation  is  caloric.  The  phenomena  of  heat,  which 
are  of  the  utmost  importance  in  chemistry,  will  be  treat- 
ed of  in  the  following  sections. 

Sect.  I.     Of  the  JVature  of  Caloric. 

Two  opinions  respecting  the  nature  of  caloric  have  di- 
vided philosophers.  According  to  some,  like  gravity,  it 
is  merely  a  property  of  matter,  while  others  consider  it 
as  a  peculiar  substance.  The  latter  opinion  was  first 
broached  by  the  chemists,  and  is  at  present  acceded  to 
by  almost  the  whole  body  of  philosophers.  A  recent 
discovery  of  Dr  Herschel  has  rendered  this  opinion,  if 
possible,  still  more  plausible  than  before. 

Dr  Herschel,  while  employed  in  examining  the  sun  by 
means  of  telescopes,  thought  of  examining  the  heating 
power  of  the  difl'erent  rays  separated  by  the  prism.  He 
found  that  the  most  refrangible  rays  have  the  least  heat- 
ing power,  and  that  the  heating  power  gradually  in- 
creases as  the  refrangibility  diminishes.  The  violet  ray 
of  course  has  the  least,  and  the  red  ray  the  greatest 
heating  power.  It  struck  Dr  Herschel  as  remarkable,  that 
the  illuminating  power  and  heating  power  follow  different 
laws.  The  illuminating  power  is  greatest  in  the  middle 
of  the  spectrum,  but  the  heating  power  is  greatest  at 
the  red  end.  This  led  him  to  suspect,  that  the  heating 
power  does  not  stop  at  the  end  of  the  spectrum.  On  try- 
ing the  experiment,  he  found  that  a  thermometer  placed 
a  little  beyond  the  spectrum  rose  still  higher  than  when 
in  the  red  ray.  This  important  experiment  was  success- 
fully repeated  by  Sir  Henry  Englefield.  Hence  it  fol- 
lows, that  there  are  rays  emitted  from  the  sun  which 
produce  heat,  but  have  not  the  power  of  illuminating  : 
consequently  caloric  is  emitted  from  the  sun  in  rays, 
and  the  rays  of  caloric  are  not  the  same  with  the  rays  of 
light. 

All  the  illuminating  rays  have  the  power  of  exciting 
heat.  It  is  probable  that  they  derive  this  power  from 
rays  of  caloric  mixed  with  them  ;  for  the  rays  from  the 
moon,  though  they  consist  of  the  seven  prismatic  rays, 
do  not,  even  when  concentrated,  aifect  the  most  delicate 
thermometer. 

Thus  it  appears  that  solar  light  is  composed  of  three 
sets  of  rays,  the  colorific,  the  calorific,  and  the  deoxidi- 
zing.\ 

The  rays  of  caloric  are  refracted  and  reflected  pre- 
cisely as  the  rays  of  light.  They  obviously  move  with 
a  very  considerable  velocity,  though  what  that  velocity  is 
we  do  not  at  present  know.  It  has  been  ascertained  that 
caloric  produces  no  sensible  effect  upon  the  weight  of 
bodies  ;  the  weight  remaining  sensibly  the  same,  whether 
a  substance  be  hot  or  cold.  In  this  respect  it  agrees 
with  light.     It  agrees  with  light  also  in  another  pro- 

\  It  is  yet  to  be  proved  beyond  the  possibility  of 
doubt,  that  light  and  heat  do  actually  emanate  fiom  the 
sun;  wc  do  liot  imagine  the  electiic  fluid  comes  from 
the  cushion  of  the  machhie,  althout^h  this  is  a  sine  qua 
non  of  its  appearance,  in  a  state  of  iVcedoiA  from  its  state 
of  quiescence.    Coxe. 
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pL'i'ty,  its  particles  arc  never  fountl  cohering  loj^tllier  in 
inasiica. 

Sect.  II.     Of  the  Motion  of  Caloric. 

When  heat  radiates  from  the  surfaces  of  bodies,  it 
moves  with  ^rcat  velocity  ;  but,  when  it  makes  its  way 
tliroujjb  bodies,  it  moves  comparatively  slowly.  Let  us 
consider  these  two  kinds  of  motions. 

1.  Jisca/if  of  llcat  from  Surfaces. 

When  bodies,  artificially  heated,  are  exposed  to  the 
open  air,  they  emit  heat,  and  continue  to  do  so  till  they 
iink  to  the  leni|)erature  of  the  suriouiidinjj  atmosphere. 
The  rupidity  of  their  coolintj  depends  upon  the  nature 
of  their  surface.  l''or  the  iriveslip;ation  of  liiis  l)ranch  of 
the  sul)jcct,  we  are  indebted  ciiielly  to  the  sagacity  of 
Professor  Leslie.  A  globe  of  bright  tin,  filled  with  hot 
water,  lost  a  certain  number  of  degrees  of  heat  in  156 
minutes.  But,  when  covered  with  a  thin  coat  of  lamp- 
black, it  lost  the  same  number  of  degrees  in  81  minutes. 
The  rate  of  cooling  was  likewise  increased  by  covering 
it  over  with  a  coat  of  linen,  and  by  painting  it  with 
black  or  wliite  paint.  This  diflerence  is  only  conspi- 
cuous in  still  air.  In  a  strong  wind  it  diminishes,  or 
nearly  disappears. 

When  a  canister  of  tin,  filled  with  hot  water,  is  placed 
before  a  concave  mirror  of  bright  polished  tin,  having 
a  delicate  thermometer  in  the  focus,  the  thermometer 
experiences  a  certain  elevation.  The  differential  thermo- 
meter, invented  by  Mr  Leslie,  answers  best  for  these 
experiments.  It  consists  of  a  small  glass  tube,  bent 
into  the  shape  of  the  letter  U,  and  terminating  at  each 
extremity  in  a  small  hollow  ball.  The  tube  is  filled  with 
sulphuric  acid,  tinged  red  with  carmine.  An  ivory  scale 
is  affixed  to  one  of  the  legs,  and  the  top  of  the  liquid 
stands  at  the  division  of  the  scale  marked  0.  This 
thermometer  is  not  affected  by  any  change  in  the  tem- 
perature of  the  room.  15ut  if  one  of  its  balls  be  heated, 
wliile  the  other  is  not  affected,  the  air  within  it  expands 
and  pushes  away  the  sulphuric  acid,  which  rises  in  the 
other  leg.  Hence  it  indicates  changes  of  heat  in  a  par- 
ticular point,  as  the  focus  of  a  mirror.  The  ball  of  it 
which  is  applied  to  the  point,  and  undergoes  the  change, 
is  called  the /oca/  ball. 

Wiien  the  experiment  is  made  in  the  way  above  spe- 
cified, the  rise  of  the  thermometer  depends  upon  the 
distance  of  the  canister  from  the  mirror,  being  always 
the  greater  the  nearer  the  canister  is  to  the  mirror.  From 
Mr  Leslie's  experiments  it  follows,  that  the  effect  on  the 
thermometer  is  very  nearly  inversely  proportional  to  the 
distance  of  the  canister  from  the  reflector. 

When  the  nature  and  position  of  the  canister  is  the 
same,  the  rise  of  the  thermometer  is  always  proportional 
to  the  difference  between  tlie  temperature  of  the  hot 
canister  aTid  that  of  the  surrounding  air. 

Heat  radiates  from  the  surfaces  of  hot  bodies  in  all 
directions,  but  the  radiation  is  most  copious  in  the  direc- 
tion perpendicular  to  the  surface  of  the  hot  body. 

Wnen  different  bodies  are  applied  in  succession  to 
the  surface  of  the  canister,  their  power  of  radiation  be- 
comes evident,  by  the  effect  they  produce  upon  the 
thermometer.  The  following  Table  exhibits  this  effect, 
as  ascertained  by  the  experiments  of  Mr  Leslie. 


Lamp-black, 100° 

Water,  by  estimate,  .     .     .   100+ 
Writing  paper,     ....     98 


Kosin,      ...  96 
Scaling  wax,     .     .               .95 

Crown  glass, 90 

China  ink, 88 

Ice, 85 

Minium, 80 

Isinglass, «0 

Plumbago, 75 

Tarnished  lead,     ...  45 

Mercury, 20-f 

Clean  lead, 19 

Polished  iron, 15 

Tin-plate, 12 

Gold,  silver,   copper,     .     .  12 

Thus  it  appears  that  metals  radiate  heat  worst,  and 
that  lamp-black,  paper,  and  glass,  are  among  the  best 
radiators  of  it  tried.  The  radiating  power  of  the  metals 
is  increased  by  tarnishing  and  by  scratching  their  sur- 
face. 

The  radiating  powers  of  these  bodies  were  ascertained 
by  applying  thin  coats  of  them  to  the  surface  of  tlie 
canisters.  Now,  it  appears  that  the  radiating  power 
increases  somewhat  with  the  thickness  of  the  coat,  till 
that  coat  amounts  to  the  -pjVir  '^^  ^"  inch,  when  it  remains 
stationary.  But  this  does  not  hold  with  respect  to  metal- 
lic bodies,  the  thinnest  coat  of  which  produces  as  great 
an  effect  as  the  thickest. 

When  the  focal  ball  of  the  thermometer  is  glass,  let 
us  suppose  that  it  rises  100°.  If  we  coat  it  with  tin- 
foil, the  rise  will  be  reduced  to  20°.  Hence  it  follows, 
that  those  bodies  that  radiate  heat  best  imbibe  it  best,  and 
that  those  which  radiate  worst  imbibe  worst. 

The  contrary  holds  with  respect  to  reflectors  ;  those 
substances  reflect  bent  which  radiate  wore:,  and  vice  verta. 
The  following  Table  exhibits  the  comparative  goodness 
of  different  substances  as  reflectors,  according  to  Mr 
Leslie's  experiments. 

Brass, loO 

Silver, Qo 

Tin-foil, 85 

Block-tin, 80 

Steel, 70 

Lead, 60. 

Tin-foil,  softened  by  mercury,  1 0 

Glass, 10 

Ditto,  coated  with  wax  or  oil,  5 

When  the  polish  of  the  reflector  is  destroyed  by  rub- 
bing it  with  sand  paper,  the  effect  is  very  much  dimin- 
ished. 

Radiation  takes  place  only  in  elastic  mediums.  It  is 
destroyed  altogether  by  plunging  the  apparatus  under 
water.  It  is  nearly  the  same  in  air  and  in  hydrogen  gas, 
and  does  not  seem  to  be  affected  by  the  nature  of  the 
elastic  medium.  It  is  dimiriished  by  rarefying  the  sur- 
rounding air. 

When  a  substance  is  interposed  between  the  hot  canis- 
ter and  the  reflector  by  way  of  screen,  the  effect  is  varied 
by  its  distance  from  the  canister,  by  its  thickness,  and 
by  the  nature  of  its  surface.  The  nearer  it  is  to  the 
canister,  the  less  is  the  radiation  affected  ;  at  a  certain 
distance  all  radiation  is  destroyed.  The  thinner  the 
screen,  the  less  of  the  heat  is  interrupted  ;  the  radiation 
slowly  diminishes  as  the  thickness  of  the  screen  increases. 
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\Vhen  the  surface  of  the  screen  radiates  heat  well,  the 
radiation  is  much  less  interrupted  than  if  it  radiate  heat 
ill.  Thus,  if  the  screen  be  glass,  the  thermometer  still 
rises  a  certain  number  of  degrees,  but  if  it  be  tin-foil  the 
thermometer  does  not  rise  at  all.  From  these  phenomena 
it  cannot  be  doubted  that  the  screen,  in  all  cases,  inter- 
cepts the  whole  of  the  heat,  that  it  becomes  hotter  itself, 
and  then  radiates  heat  from  its  surface. 

Such  are  the  phenomena  of  the  radiation  of  heat  as 
far  as  they  have  been  investigated.  It  follows  very  dif- 
ferent laws  from  light  in  its  radiation.  Mr  Leslie  has 
endeavoured  to  show,  that  heat  is  not  in  reality  radiated, 
but  that  it  is  propagated  with  the  velocity  of  sound  by 
means  of  undulations  or  pulses  of  air.  This  opinion  he 
has  supported  with  much  ingenuity.  But  as  he  has 
brought  no  other  evidence  for  its  truth,  but  its  con- 
venience in  explaining  the  phenomena,  and  as  il  is  at 
variance  with  the  direct  experiments  of  other  philoso- 
phers, it  cannot  be  admitted  till  direct  evidence  be 
brought  forward  in  support  of  it. 

2.  Passage  of  Caloric  through  Bodies. 

Caloric,  we  have  seen,  is  incapable  of  radiating  through 
solid  bodies,  yet  it  is  well  known  that  all  bodies  are  per- 
vious to  it.  Through  them,  then,  it  must  make  its  way 
in  a  different  manner.  In  general  it  passes  very  slowly 
through  them,  and  when  it  passes  in  this  way,  it  is  said 
to  be  conducted  through  them. 

Bodies  seem  to  conduct  heat  in  consequence  of  their 
affinity  for  it,  and  of  the  property  which  they  have  of 
<:ombining  with  an  indefinite  number  of  doses  of  it. 
Hence  the  reason  of  the  slowness  of  the  process.  Hence 
also  the  reason  wiiy  the  temperature  of  the  body  through 
which  it  passes  diminishes  equally  as  we  advance  from 
the  source  of  heat  to  the  other  extremity. 

Bodies  vary  in  their  power  of  conducting  heat.  The 
metals  are  the  best  conductors  of  heat  of  all  known  bodies. 
From  the  experiments  of  Ingenhousz  it  follows,  that  sil- 
ver and  gold  are  the  best  conductors  among  the  metals. 
Copper  and  tin  follow  next  in  order,  and  platinum,  iron, 
steel,  and  lead,  are  nearly  equal  among  themselves,  but 
mucii  u.ferior  to  the  others.  Stones  come  next  after  the 
metals,  but  they  are  greatly  inferior  to  them.  Bricks 
are  still  inferior  to  stones.  Glass  also  is  a  bad  con- 
ductor. Hence  the  facility  with  which  it  cracks  when 
suddenly  heated  or  cooled. 

Dried  woods  are  considerably  inferior  to  glass.  From 
the  experiments  of  Meyer,  it  appears  that  they  differ 
considerably  among  themselves.  Charcoal  is  also  a  bad 
conductor.  According  to  the  experimenls  of  Morvcau, 
its  conducting  power  is  to  that  of  fine  sand  as  2  to  3. 
Feathers,  silk,  wool,  and  hair  are  still  worse  conductors 
tjian  any  of  the  preceding  substances.  Hence  the  reason 
that  they  answer  so  well  as  articles  of  clothing. 

It  is  adniittcd  on  all  hands,  that  all  so. id  bodies  are 
conductors,  for  tlicy  allow  h'jat  to  pass  tinough  them. 
Liquids  also  allow  heat  to  pass  ihrougli  tliem.  But  iliey 
diH'er  from  solids  in  the  inoljility  of  their  particles.  When 
a  particle  of  a  liqiiid  is  healed,  it  becomes  specifically 
lighter,  and  therefore  rises.  Count  Ruml'ord  iius  endea- 
voured to  prove,  that  heat  passes  through  li(|uids  only 
in  consetjuence  of  the  motion  of  their  particles,  and  that 
if  the  particles  of  liquids  were  immoveable,  heat  co\ild 
not  pass  through  them  at  all.  Hence  he  infers,  that 
liquids  arc,  in  reality,  non-conduclors  of  caloric.  But 
his  experiments  arc  not  such  as  to  warrant  the  conclu- 


sions he  has  drawn.  The  subject  has  been  investigated 
by  different  chemists,  with  all  the  requisite  care.  It 
has  been  shown  that  heat  can  make  its  way  downwards 
through  liquids,  in  which  case  their  particles  cannot  be 
supposed  to  move.  Hence  it  follows,  that  they  are  all 
conductors.  They  are,  however,  very  bad  conductors. 
Water,  for  example,  conducts  heat  much  worse  than  any 
of  tne  dry  woods. 

The  gases  are  still  worse  conductors  than  liquids. 
They  difler  a  good  deal  among  themselves  in  their  con- 
ducting power.  Hydrogen  gas  appears  to  be  the  best, 
and  carbonic  acid  the  worst  conductor.  From  the  ex- 
periments of  Leslie,  it  appears,  that  hydrogen  conducts 
four  times  as  well  as  common  air.  The  conducting 
power  of  gases  is  diminished  by  rarefaction,  by  vapours 
of  all  kinds,  and  every  thing  which  has  a  tendency  to 
dilate  air.  The  following  Table  by  Mr  Dalton,  exhibit- 
ing the  time  taken  by  a  thermometer  to  cool  a  given 
number  of  degrees  in  the  different  gases,  will  give  t"he 
reader  some  idea  of  their  relative  conducting  powerss 


Carbonic  acid,  .  .  . 
Sulphureted  hydrogen, 
Nitrous  oxide,  .  .  . 
defiant  gas,    .     .     .     . 

Common  air,  .     .     .     . 

Oxygen, 

Azotic  gas,      .     .     .     . 


Seconds. 
.      112 


} 
} 


lOO-f 


100 


Nitrous  gas, 90 

Gas  from  pitcoal,      ...       70 
Hydrogen  gas,      ....       40 

Sect.  IH.  Of  the  equal  Distribution  of  Temfteratun. 

When  substances  of  different  temperatures  are  placed 
in  each  other's  neighbourhood,  the  hotter  bodies  become 
colder,  and  the  colder  acquire  heat,  and  the  changes  con- 
tinue till  all  the  bodies  acquire  the  same  temperature. 
This  property  of  caloric,  of  distril)uting  itself  equally, 
has  been  called  the  equilibrium  of  caloric.  It  might  with 
more  propriety  be  called  the  equal  distribution  of  temfic- 
rature. 

It  had  been  taken  for  granted  by  Sir  Isaac  Newton, 
and  was  proved  by  the  experiments  of  Krafft  and  Rich- 
mann,  that  when  a  body  is  suspended  in  a  medium  of  a 
temperature  different  from  its  own,  the  difference  be- 
tween the  temperature  of  the  body  and  the  medium  di- 
minishes in  a  geometrical  ratio,  while  the  time  increases 
in  an  arithmetical  ratio  ;  or,  which  comes  to  the  same 
thing,  that,  in  given  small  times,  the  heat  lost  is  always 
proportional  to  the  heal  remahiing  ui  the  body. 

Sect.  IV.     Of  the  Effects  of  Caloric. 

The  changes  which  caloric  produces  on  bodies  may 
be  arranged  under  three  different  heads;  namely,  I. 
Changes  in  bulk;  2.  Changes  in  state;  and  3.  Changes 
in  combination. 

1 .  Changes  in  Bulk. 

Kvery  addition  or  abstrarlion  of  heat  produces  a  cor- 
responding change  in  Ihc  bulk  of  the  body  affected.  lu 
general,  ihc  addition  of  heat  produces  ex-/ian«ion,  and  the 
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ahatractionol  it  produces  a  iliminucioti  of  bulk.  To  this 
general  law  llicri;  are  periiaps  one  or  two  cxccplions. 

The  expansion  of  gases  by  heat  is  greatest,  that  of  ii- 
f|uiils  much  smaller,  and  that  of  solids  smallest  of  all. 
Thus,  100  cubic  inches  of  air  by  being  heated  from  32°  to 
212°,  expand  to  137.5  inches.  'J"he  same  augmenlaliun 
of  temperature  makes  100  cubic  inches  of  iron,  by  the 
san)e  increase  of  temperature,  exi)and  only  to  100. 1 
inches. 

All  gases  undergo  the  same  expansion  by  the  same 
augmentation  of  ti-mperature,  and  the  same  contrai  tion 
by  the  same  diminution  of  temperature.  This  change  is 
nearly  ef|uable,  though  it  is  a  little  less  at  high  tempera- 
tures than  at  low.  l''rom  the  most  exact  experiments 
hitherto  made,  we  may  conclude,  that  air  and  all  gases 
expand  about  -^^f  part  of  their  bulk  for  every  degree  of 
heat  thrown  into  them. 

From  the  experiments  of  Gay  Lussac,  it  appears  that 
the  steam  of  water  and  the  vapour  of  ether  undergo  the 
same  dilation  as  air,  when  the  same  addition  is  made  to 
their  temperature.  Hence  it  is  reasonable  to  conclude, 
that  all  clastic  fluids  expand  equally  and  uniformly  by 
heat.* 

The  ixpansion  of  liquids  differs  from  that  of  elastic 
fluids,  not  only  in  (|uantity,  but  in  the  want  of  uniformity. 
Every  li(|uid  has  a  peculiar  expansion  of  its  own,  difl'er- 
ent  from  that  of  every  other  liquid.  The  expansibility  is 
greater  when  the  lempei'ature  is  high,  than  when  it  is 
low.  Alcohol  exjiands  most  of  all  the  liquids  hitherto 
tried  ;  100,000  parts  of  it  at  32°,  become  104,162  at  100°. 
Nitrir  acid  is  tlie  next  in  order,  then  lintseed  oil,  then  oil 
of  turpentine,  then  sulphuric  acid,  then  water,  and  mer- 
cury is  the  least  expansible  of  all  tiic  liquids  hitherto 
tried. 

The  solids  expand  much  less  than  the  liqtiids.  As  far 
as  observation  has  gone,  their  expansion  is  equable,  oral 
least  their  deviation  from  it  is  insensible.  100,000  parts 
of  glass  at  32°,  become  100,083  at  212°.  The  order  of 
the  expansibility  of  the  principal  metals  is  as  follows,  be- 
ginning with  the  least  expansible.  Platinum,  gold,  anti- 
mony, cast-iron,  steel,  iron,  bismuth,  copper,  brass,  sil- 
ver, brass-wii-e,  tin,  lead,  zinc. 

The  property  which  bodies  have  of  expanding  when 
heat  is  applied  to  them,  has  suggested  an  instrument  for 
measuring  the  relative  temperatures  of  bodies.  This 
instrument  is  the  thermometer.  A  thermometer  is  a  hol- 
low tube  of  glass  hermetically  sealed,  and  blown  at  one 
end  into  a  hollow  globe  or  bulb.  The  bulb  and  part  of 
the  tube  are  filled  with  mercury.  When  the  bulb  is 
plunged  into  a  hot  body,  the  mercury  expands,  and  of 
course  rises  in  the  tube  ;  when  it  is  plunged  into  a  cold 
body,  the  mercury  contracts,  and  of  consequence  sinks  in 
the  tube.  Thermometers  are  made  in  this  way.  The 
requisite  quantity  of  mercury  being  introduced,  the  ther- 
mometer is  plunged  into  melting  snow,  and  the  place 
where  the  mercury  stands  is  marked.  This  is  called  the 
freezing  fioint.  The  thermometer  is  then  plunged  into 
boiling  water,  and  the  point  at  which  the  mercury  stands 
marked.  This  is  called  the  boiling  wafer  /loitit.  The 
distance  between  these  two  points  is  divided  into  a  num- 
ber of  equal  parts  called  degrees,  and  these  (lei,rees  are 
continued  indefinitely  above  and  below  these  two  points. 

•  Although  all  elastic  fluids  expand  equally  and  uni- 
fornily  by  heat,  it  does  not  appear  to  be  proved  by  any 
thing  but  analogy,  that  they  all  owe  their  stale  of  elastic 
fluidity  to  the  agency  of  caloric.     Coxe. 
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'i'hc  thermometer  gets  its  name  according  to  the  num- 
ber of  degrees  into  which  the  si>acc  between  the  freezing 
and  the  boiling  point  is  divided.  There  are  four  ther- 
mometers still  used  in  Europe.  In  that  of  lleaumur,  tin- 
space  between  the  two  points  is  divided  inio  80°.  The 
freezing  point  is  marked  0,  the  boiling  point  80°.  In  the 
thermometer  of  Celsius,  the  same  space  is  divided  into 
10(j°.t  The  freezing  point  is  marked  0,  the  boiling 
point  10(j°.  This  is  the  thermometer  used  in  .Sweden 
and  in  Prance  since  the  revolution.  In  the  thermome- 
ter of  Pahrenbeit,  the  space  between  the  two  points  i.s 
divided  into  IHO".  Hut  the  scale  begins  at  the  cold  pro- 
duced by  a  mixture  of  snow  and  salt,  which  is  32°  below 
the  freezing  pr/mt.  The  freezing  point  is  marked  in 
consequence  32°,  and  the  boiling  point  212°.  This  is  the 
tliermomeler  used  in  Britain.  It  is  the  one  always  used 
in  this  article,  except  when  some  other  is  expressly  men 
lioned.  In  the  thermometer  of  Delislc,  the  .space  be- 
tween the  two  points  is  divided  into  150°,  but  the  gradu- 
ation begins  at  the  boiling  point,  which  is  marked  O, 
The  freezing  point  is  marked  I50. 

As  mercury  does  not  expand  equably,  the  thermome- 
ter does  not  give  us  an  exact  measure  of  the  increase  of 
heat.  iVIr  Ualtpn  has  endeavoured  to  prove  that  mercu- 
ry expands  as  the  sq\iarc  of  the  temperature,  reckoning 
from  its  freezing  point.  This  opinion  has  inducer!  him 
to  construct  a  new  thermometer,  graduated  according  to 
that  princi|)le.  If  this  opinion  be  correct,  the  common 
degrees  are  too  large  near  the  bottom  of  the  scale,  and 
too  small  towards  the  upper  part  of  it.  122°,  or  half 
way  between  freezing  and  boiling,  corresponds  according 
to  the  new  graduation  with  1 10°  of  the  old. 

The  exceptions  to  expansion  by  heat  are  of  two  kinds. 
1.  Those  liquids  which  have  a  maximum  of  density  cor- 
responding with  a  certain  temperature,  and  which  of  con- 
sequence expand  whether  they  be  heated  or  cooled  be- 
yond that  temperature. 

2.  Certain  li(|uids  which  become  solid  by  cooling,  and 
expand  during  the  solidification. 

Water  is  the  only  liquid  at  present  known  belonging  to 
the  first  class.  Its  greatest  density  is  at  the  temperature 
of  40°,  or  a  little  below  it.  If  it  be  h^cd  above  that 
temperature  it  expands,  and  it  expands  equally  if  it  be 
cooled  below  it.  A  vast  number  of  experiments  have 
been  made  upon  this  point,  and  there  appears  no  doubt  of 
the  matter  of  fact.  Mr  Dalton  has  lately  endeavoured  to 
show,  that  36°  is  the  degree  at  which  the  density  of  wa- 
ter is  a  maximum,  and  his  observations  appear  satisfac- 
tory. No  satisfactory  explanation  of  the  cause  of  tins 
singular  anomaly  has  yet  been  offered. 

The  second  class  of  bodies  is  numerous.  Water  ex- 
pands with  great  force  when  it  freezes,  and  is  converted 
into  ice.  The  specific  gravity  of  ice  is  0.92,  that  of  wa- 
ter at  60°  being  1.00.  Hence,  ice  is  lighter  than  even 
boiling  hot  water.  It  always,  therefore,  swims  on  the 
surface  of  the  water.  A  similar  expansion  is  observable 
during  the  crystallization  of  most  of  the  salts.  Among 
the  metals  there  are  three  which  expand  in  the  act  of 
congealing  ;  these  are  cast-iron,  bismuth,  and  antimony. 
All  the  rest  seem  to  contract  instead  of  expanding.  Sul- 
phur appears  also  to  expand  when  it  congeals.  This 
expansion  in  these  bodies  must  be  ascribed  to  a  new  ar- 
rangement, which  their  integrant  particles  assume.     It 


t  Hence  it  is  called  the  Centigrade  thermometer. 
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would  lead  one  to  suppose  a  kind  of  polarity  iu  these  in- 
legvant  particles,  otherwise  it  is  difficult  to  conceive  why 
they  tend  to  expansion  with  so  much  foixe.  Honey,  oils, 
and  most  metals  contract  when  they  become  solid.  Sul- 
phuric acid  also  appears  to  contract. 

2.   Changes  in  the  State  of  Bodies. 

All  suhstances  in  nature,  as  far  as  we  know  them,  oc- 
cur in  one  or  other  of  the  three  states,  that  oi  solids,  of 
liquids.,  and  of  elastic  fluids.  In  a  vast  number  of  cases, 
the  same  substance  is  capable  of  assuming  each  of  these 
states  in  succession.  Thus  sulphur  is  usually  solid,  but 
at  218°  it  becomes  a  liquid,  and  at  570°  it  boils,  and  is 
converted  hito  an  elastic  fluid.  Water  is  a  liquid,  but  at 
32°  it  freezes  into  a  solid,  and  at  2 12°  it  boils  into  an  elas- 
tic fluid. 

All  solids  (a  very  few  excepted)  may  be  converted  in- 
to liquids,  by  heating  them  sufficiently  ;  and  almost  all 
liquids,  by  cooling  them  sufficiently,  may  be  converted 
into  solids.  The  law  then  is,  that  solids  by  heat  are  con- 
verted into  liquids  and  elastic  fluids  ;  while  elastic  fluids 
and  liquids  by  cold  are  brought  into  the  state  of  solids. 

1.  When  solids  are  converted  into  liquids,  the  change 
in  some  cases  takes  place  at  once,  without  any  percepti- 
ble interval  between  solidity  and  liquidity.  In  other  ca- 
ses, the  solid  passes  slowly  through  all  the  intermediate 
degrees  of  softness,  till  at  last  it  becomes  a  complete  li- 
quid. The  melting  of  ice  is  an  example  of  the  first  kind, 
that  of  wax  and  tallow  of  the  second.  This  change  takes 
place  at  a  particular  temperature,  which  is  easily  ascer- 
tained in  the  first  class,  but  not  so  easily  in  the  second. 
If  the  substance  at  the  usual  temperature  of  the  atinos- 
phere  be  liquid,  this  point  is  called  thc/reeziiig  fioint ; 
but  if  it  be  usually  solid,  it  is  called  the  melting  jioint. — 
Thus  32''  is  the  freezing  fioint  of  water,  and  476°  the 
melting  jirAnt  of  bismuth. 

Though  32°  be  the  freezing  point  of  water,  it  may  be 
cooled  down  considerably  below  that  point  without  freez- 
ing. In  thermometer  tubes,  we  have  cooled  it  down  to 
7°,  and  in  a  wine  glass  to  20°.  When  agitated  or  touch- 
ed with  a  bit  of  ice,  it  freezes  very  suddenly.* 

The  freezing  point  of  water  is  lowered  by  dissolving 
difierent  salts  in  it.  Thus  water  saturated  with  common 
salt  freezes  at  4°,  with  sal  ammoniac  at  8°,  with  Rochelle 
salt  at  21°,  and  with  nitre  at  26°.  When  the  proportion 
of  the  same  salt  dissolved  in  water  is  varied,  it  follows 
from  the  experiments  of  Sir  Charles  Blagden,  that  the 
freezing  pouit  is  always  proportional  to  the  quantity  of 
the  salt. 

The  nitric  and  sulphuric  acids  vary  remarkably  in 
their  freezing  points,  according  to  circumstances.  When 
much  diluted  with  water,  the  weakest  part  freezes, 
while  a  strong  portion  remains  liquid.  When  very  much 
diluted,  the  whole  freezes,  and  the  freezing  point  is  lower 
according  to  the  proportion  of  acid  present.  The  strong 
acids  themselves  undeigo  congelation,  and  each  has  a 
particular  strength  at  which  its  congelation  is  the  easiest. 


•  The  water  thus  cooled  down  to  7°  or  25°  below  its 
freezing  point,  must  evidently  lose  so  many  degrees  of 
its  latent  Iu  at,  or  caloric  of  fluidity  :  but  how  can  this  be 
satisfactorily  explained  on  the  common  principles  of  la- 
tent heat ;  for,  if  water  requires  140°  of  heat  to  keep  it 
fluid,  how  can  its  fluidity  still  be  maintained,  when  25  of 
those  degrees  are  absolutely  abstracted  from  it  ?    Coxe. 


If  it  be  stronger  or  weaker,  more  cold  is  necessary  to  con- 
geal it.  Sulphuric  acid  of  the  specific  gravity  1.780 
freezes  at  46".  But  if  it  be  diluted  with  a  little  water, 
it  requires  a  cold  of — 45°  ;  the  strongest  sulphuric  acid 
freezes  at  1°.  The  strongest  nitric  acid  freezes  at— 
45.5°.  When  considerably  weaker  it  freezes  at — 2°,  and 
when  still  weaker  at — 27.7°. 

We  are  indebted  to  Dr  Black  for  the  first  satisfactory 
explanation  of  the  change  of  solids  into  liquids  by  heat. 
According  to  him,  solids,  in  order  to  liquify,  combine 
with  a  quantity  of  heat  which  enters  into  them,  and  re- 
mains in  them  without  increasing  their  temperature. 
Hence  he  called  it  latent  heat.  Liquids  congeal  by  giv- 
ing out  this  latent  heat.  This  ophiion  is  established  by 
simple  but  satisfactory  experiments,  and  he  ascertained 
that  the  latent  heat  of  water  is  140°.  The  following  Ta- 
ble exhibits  the  latent  heat  of  some  other  liquids,  as  as- 
certained by  the  experiments  of  Dr  Irvine  : 


Ditto  redu- 

Latent 

ced  to   the 

heat 

specific  heat 

Sulphur 

of  water. 

143.68 

27.14 

Spermaceti 

145 

Lead       .     . 

162 

5.6 

Beeswax 

175 

Zinc  .     .     . 

493 

48.3 

Tin     .     .     . 

500 

33 

Bismuth 

550 

23.25 

Dr  Black  has  shown  also,  that  the  softness  of  such 
bodies  as  are  rendered  plastic  by  heat,  depends  upon 
their  combining  with  a  quantity  of  caloric. t 

2.  Thus  the  conversion  of  solids  into  liquids  is  owing 
to  their  combining  with  heat.  There  is  another  change 
no  less  remarkable,  to  which  bodies  are  liable  when  ex- 
posed to  the  action  of  heat.  Almost  all  liquids,  when 
exposed  to  a  certain  temperature,  gradually  assume  the 
form  of  an  elastic  fluid,  possessing  the  properties  of  air. 
These  fluids  retain  their  elastic  form  as  long  as  the  tem- 
perature continues,  but  when  cooled  down  they  lose  that 
form,  and  are  converted  into  liquids. 

Some  liquids  are  gradually  converted  into  elastic  fluids 
at  all  temperatures,  while  others  do  not  begin  to  under- 
go the  change  till  heated  to  a  certain  temperature.  Wa- 
ter and  alcohol  are  well  known  examples  of  the  first 
class  of  liquids ;  sulphuric  acid,  and  the  fixed  oils,  of 
the  second.  Water  gradually  evaporates,  even  when  in 
the  stale  of  ice,  but  sulphuric  acid  not  till  heated  above 
212°.  The  first  class  of  liquids  are  said  to  evafiorate 
spontaneously. 


t  From  whence  does  ice  in  a  sudden  thaw  acquire  the 
1 40°  of  heat  necessary  to  its  liquifaction  ?  not  from  the 
surrounding  bodies  certainly,  for  they  are  equally  aug- 
menting in  temperature,  as  well  as  the  atmosphere  ! 
and  where  does  the  latent  caloric  of  water  escape  to, 
in  a  cold  winter's  night,  during  its  conversion  into  ice  ? 
Tlic  thermometer  evinces,  both  in  the  atmosphere,  and 
in  all  surrounding  bodies,  a  loss  of  heat,  perhaps  of  20, 
30,  or  40°.  Yet  140°  of  heat  have  escaped  from  the 
freezing  water !  Coxe. 


CHEMISTRY. 


675 


When  other  circumstances  arc  the  same,  the  evapora- 
tion increases  with  the  tennpcrature,  and  the  elasticity  of 
the  vapour,  of  course,  increases  in  the  same  proportion. 
At  a  certain  temperature  this  elasticity  balances  the  pres- 
sure of  the  atmosphere.  When  that  hap|>ens,  if  the  heat 
he  applied  below,  the  liquid  assumes  the  jierial  form 
with  great  rapidity.  The  vapour  forces  its  way  throuf^h 
the  li(|uid,  and  a  violent  agitation  is  the  consctiuence. 
The  liquid  is  then  said  to  hoit.  Every  particular  liquid 
has  a  certain  temperature  at  which  it  begins  to  l)oil. 
Thus,  ether  boils  at  98°,  alcohol  at  1 74°,  and  water  at  2 1 2°. 

The  boiling  point  varies  with  the  pressure  of  the  at- 
mosphere. It  is  highest  when  the  barometer  is  high, 
and  lowest  when  it  is  low.  All  liqtiids  boil  in  a  vacuum 
about  145°  lower  than  under  the  pressure  of  the  atmo- 
sphere. The  elasticity  of  vapour  increases  with  the 
temperature.  At  32°  the  vapour  of  water  is  capable  of 
supporting  a  colunm  of  mercury  0.2  inches  high ;  at 
212°  it  supports  a  colunm  of  30  inches. 

Dr  Black  applied  his  theory  of  latent  heat  to  the  con- 
version of  liquids  into  clastic  fluids,  and  showed  that  it 
is  owing  to  the  very  same  cause  as  the  conversion  of 
solids  into  liquids,  namely,  to  the  combination  of  a  cer- 
tain dose  of  caloric  with  the  licjuid  without  any  increase 
of  temperature.  From  his  experiments,  compared  with 
those  of  Mr  Watt  and  Mr  Lavoisier,  it  appears  that  the 
latent  heat  of  steam  is  about  1000°. 

Thus  it  appears  that  Dr  Black's  law  is  very  general, 
and  comprehends  every  change  in  the  state  of  a  body.  It 
may  be  stated  in  its  most  general  form  as  follows.  JVhen- 
ever  a  body  changes  its  state,  it  either  combines  with  calo- 
ric, or  sc/iaratcs  from  caloric* 

3.  It  is  probable  that  all  elastic  fluids,  or  gases,  owe 
their  elastic  form,  like  steam,  to  the  combined  caloric 
which  they  contain  ;  and  that,  if  they  could  be  subjected 
to  a  sufficient  degree  of  cold,  they  would  lose  their  elas- 
ticity, and  be  converted  into  liquids  or  solids.  This  has 
been  done  successfully  to  some  gases  ;  oxymuriatic  acid 
and  ammonia,  for  example,  become  liquid,  when  cooled 
down  low  enough.  The  experiment  has  not  succeeded 
with  other  gases,  even  though  subjected  at  once  to  cold 
and  pressure.t 

3.  Changes  in  Comfiosition. 

Caloric  not  only  increases  the  bulk  of  bodies  and 
changes   their  state,  but  its  action  decomposes  many 

•  Of  this,  it  is  believed  little  doubt  can  be  entertain- 
ed, after  reading  Dr  Black's  highly  interesting  experi- 
ments on  the  subject ;  but  from  whence  the  body  ac- 
quires the  heat,  or  where  it  goes  to,  under  the  circum- 
stances mentioned  in  the  preceding  note,  arc  points  I 
think  not  satisfactorily  shewn.  It  appears  to  me  expli- 
cable only  on  the  supposition  of  caloric  being  a  sub- 
stance totally  independent  of  the  sun  and  other  bodies  ; 
always  existing  around  us  in  a  quiescent  state,  iniless 
called  into  action  by  causes  to  us  probably  unknown. 

CoxE. 

t  Although  this  position  is  probable  as  it  respects  some 
few' of  those  bodies,  yet  with  respect  to  others,  particu- 
larly oxygen,  nitrogen,  and  hydi-ogen  gases,  there  is  nt* 
thing  but  analogy  to  warrant  it ;  and  I  cannot  perceive, 
why  the  natural  state  of  those  substances  should  not  be 
gaseous,  independently  of  caloric,  any  more  than  tliat 
light,  magnetism,  and  caloric  itself,  should  possess  their 
own  pecuTuu-  forms  of  cohesion,  (whatever  tliey  may  be) 
independently  of  any  oUier  agent.  Ibid. 


compounds  altogether,  cither  into  their  elements,  or  it 
causes  these  elements  to  combine  in  a  different  manner. 
Thus,  ammonia,  in  a  red  heat,  is  resolved  into  hydrogen 
and  azotic  gases;  and  alcohol,  by  the  same  heat,  is  con- 
verted into  inflammatilc  air  and  water. 

In  general,  those  compounds,  which  liavc  been  form- 
ed by  combustion,  resist  the  action  of  heat  will)  consi- 
derable obstinacy.  Those  that  contain  oxygen,  and 
which  have  been  formed  without  combustion,  are  easily 
decomposed,  and  so  are  most  of  those  that  contain  com- 
bustibles. 

Sect.  V.  Of  the  Quantity  of  Caloric  in  Bodies. 

This  investigation  naturally  divides  itself  into  two 
parts  :  I .  The  relative  (juantities  of  heal  in  bodies,  or 
the  quantities  in  each  necessary  to  produce  a  given 
change  of  temperature.  This  is  usually  termed  */«"fJ^' 
caloric.  2.  The  absolute  quantity  of  heat  which  exists 
in  bodies. 

1 .  Of  the  Specific  Caloric  of  Bodies. 

If  equal  weights  of  water  and  spermaceti  oil  be  mix- 
ed at  different  temperatures,  it  is  natural  to  expect  that 
the  mixture  will  acquire  the  mean  temperature.  Sup- 
pose the  temperature  of  the  water  100°,  and  that  of  the 
oil  50",  it  is  reasonable  to  expect  that  the  water  would 
be  cooled  down  25°,  and  that  the  oil  would  be  heated  25°, 
and  that  the  temperature  after  mixture  would  be  "5°. 
But,  if  we  make  the  experiment,  we  find  the  result  very 
different.  The  temperature,  after  mixture,  instead  of 
75°,  is  83^°,  consequently  the  water  has  lost  only  lfr|, 
while  the  oil  has  gained  33^.  If  we  mix  together  equal 
weights  of  water  at  50°,  and  spermaceti  oil  at  100°,  the 
temperature,  after  agitation,  will  be  only  66.J°,  so  that 
the  oil  has  lost  33.J,  while  the  water  has  only  gained  16^. 
This  experiment  demonstrates  that  the  same  quantity  of 
heat  docs  not  produce  the  same  effect  on  water  and  s\)qt- 
macetioil.  The  quantity  which  raises  water  16|,  raises 
the  oil  33-|,  or  it  produces  double  the  effect  upon  the  oil 
that  it  does  on  the  water.  If  the  other  substances  be  tried 
in  the  same  manner,  we  shall  find  that  they  all  differ  from 
each  other  in  the  quantity  of  caloric  necessary  to  heat 
eachof  them  a  given  number  of  degrees,  some  requiring 
more  than  the  same  weight  of  water  would  do,  and  others 
less.  Now,  the  quantity  necessary  to  produce  this  effect 
is  called  the  sficcijic  caloric  of  each.  The  specific  caloric 
of  water  is  taken  as  the  standard  and  called  I ,  and  all  the 
others  referred  to  it.  It  is  obvious,  from  the  preceding 
example,  that  the  specific  caloric  of  water  is  double  that 
of  spermaceti  oil.  If  we  represent  the  first  by  1,  we  must, 
of  course,  represent  the  second  by  0.5. 

This  investigation  was  begun  by  Dr  Black,  and  prose- 
cuted by  Dr  Irvine  and  Dr  Crawford,  who  published  a 
table  of  the  specific  heat  of  various  bodies,  and  made  it 
the  foundation  of  his  explanation  of  animal  heat.  Mr 
Wilcke  of  Sweden  likewise  investigated  the  specific 
heat  of  various  bodies.  Lavoisier  and  Laplace  attempted 
the  investigation,  by  ascertaining  how  much  ice  jriven 
weights  of  bodies,  heated  a  certain  number  of  degrees, 
was  capable  of  melting  during  the  cooling.  The  subject 
was  afterwards  prosecuted  by  Kii-wan,  >Ieyer,  Leslie, 
and  Dalton.  The  following  Table  exhibits  the  result  of 
all  the  experiments  hitlierto  published  on  this  important 
subject. 
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1.  Gases. 

Sp.  Caloric. 

Hydrogen 21.4000* 

Oxygen 4.7490* 

Common  air          1.7900* 

Carbonic  acid      . 1.0454* 

Azote 0.7936* 


II.   Water. 


5  o.gooot 

^0.8 


^•^^ ^  0.8000(a) 

Water 1.0000 

Steam 1.5500* 


III.  Saline  Solutmis. 


1.851t 
0.95(d) 
0.994t 


Carbonate  of  ammonia     .... 

Sulphuret  of  ammonia  (0.818) 

Sulphate  of  magnesia  1  \  . 

Water 25       •     •     •     •  "-"^^T 

Common  salt  1?  ^o^oj. 

Water    .     .     sj ^-^-^^t 

Ditto  (1.197) 0.78(d) 

O.S167t 


Nitre     1 

Water  8$ 

Nitre     1  \ 

Water  33 

Carbonate  of  potash  ( 1 .30) 

Muriate  of  ammonia  1     ) 

Water     ....       1.5  3 

Tartar       1     \ 

Water  237.3  3       •     •     • 

Sulphate  of  iron   1 

Water     ...     2.5 

Sulphate  of  soda  1 

Water     ...    2.9 

Alum      ...    1 

Water     ...    2 

Nitric  acid 

Lime 


0646t 
0.75(d) 
0.798t 


0.765t 


0.734 


0.728t 


\A 


0.649t 


4 
1 


.  0.61891 


Ditto  (1.40) 0.62(d) 

Solution  of  brown  sugar 0.085* 

Ditto  (1.17) 0.77(d) 

IV.  .Acids  and  Alkalies. 

Vinegar       0.92(d) 

"pale 0.844t 

(1.20) 0.76(d) 

Nitric  acid    1.(1-2989).     .     .     .     ;    ^    '  o.62(l) 

(1.30) 0.66(d) 

(1.355) 0.576t 

jl.36) 0.63(d) 

'(1.122) 0.680t 

(1.153) 0.60(d) 

'(1.885) 0.758^ 

50.429t 
I    0.34(l) 


Muriatic  acid 


Sulphuric  acid 


(1.872)     .     .     . 

(1.844) ~    0.35(d) 

(1.87)       ....       0.3345^ 

0,333(a) 

Do.  4,  Water  5 0.6631t 

Do.  4,     do.       3 0.603li 

Do.  equal  bulks 0.52(d) 


Sp.  Caloric 

Acetic  acid  (1.056) 0.66(d) 

Potash  (1.346) 0.759t 

.  .        3(0.997) 0.708t 

Ammonia     1^^0.948^ i.03(d) 

V.  Inflammable  Liquids. 

0.930(0) 

0.6666* 

0.64(l) 

Alcohol 0.602* 

(0.817) 0.70(d) 

1.086t 

^(0.848) 0.76(d) 

Sulphuric  ether  (0.76 0.66(d) 

„.,    ,    ,.  3  0.718t 

Oi'of°'i^e^ I    0.50(d) 

Linseed  oil 0.528t 

„                ^.    .,  30.5000* 

Spermaceti  oil |  0.52(d) 

„.,     .^            ,.  3  0.472t 

Oil  of  turpentine |  0.400(a) 

Spermaceti 0.399t 

Ditto  fluid    . 0.320(a) 

VI.  Animal  Fluids. 

Arterial  blood 1.0300* 

Venous  blood 0.8928* 

30.9999* 
^  0.98(d) 

VII.  Animal  Solids. 


Cow's  milk 


Ox  hide,  with  hair 0.7870* 

Lungs  of  a  sheep 0.7690* 

Lean  of  ox-beef 0.7400* 

VIII.   Vegetable  Substances. 

Pinus  sylvestris 0.651 

Pinus  abies O.6OT 

Tilea  Europxa 0.62ir 

Pinus  picea 0.5811 

Pyrus  malus 0.5711 

Betula  alnus 0.53lf 

Quercus  robur  sessilis O.SlIT 

Fraxinus  excelsior 0.51  IF 

Pyrus  communis 0.50ir 

Rice 0.5060* 

Horse  Weans 0.5020* 

Dust  of  the  pine-tree 0.5000* 

Peas 0.4920* 

Fagus  sylvatica 0.49lf 

Carpinus  betulus 0.48'i\ 

Betula  alba 0.4811 

Wheat 0.4770* 

Elm' 0.471f 

Quercus  robur  pcdunculata    ....     0.45ir 

Prunus  domcstica 0.44ir 

Diospyrus  ebenum 0.431f 

Barley 0.4210* 

Oats 0.4160* 

Pit-coal 


50.28(D) 
^0.2777* 


Charcoal 0.2631* 

Cinders 0.1923* 


Cuwford  J  -t  Kirwan ;  t  Lavoisier  and  Laplace ;  J  Wilcke ;  IF  Meyer ;  (l)  Leslie  j  II  Count  Rumlbrd ;  (e)  Dallon  j  (a)  Irvine. 
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IX.  Earthy  Bodies,  Slone-ware,  and  Gtaas. 

8p.  Caloric. 

Hydrate  ol' liiiic 0.40(i)) 

Clnlk  $  0.27(D) 

f  0.30(d) 
Quick-lime \  0.2229' 

(_  0.2 1681 

Aslics  of  pit  coal 0.18.55* 

Ashes  of  ilm 0.1402' 

Agate 0.195§ 

Stone-ware 0.  I95t 

Crown-glass 0.200(a) 

Crystal' 0.1929^ 

Swedish  glass 0.1 87§ 

-  .19(d) 
.I74t 

vol.,/  ^  0.19(d) 

X-   «"'/'/""• Jo.l83t 

Muriate  of  soda 0.23(d) 


Flint-glass ^^^1 


XI.  Mttals. 


Platuiuni 


Iron 


Brass 


Copper 


0. 1 3 (a) 
^"0.143(0) 
0.13(d) 
0.125t 
0.1269* 
^0.126§ 
ro.1123* 
\  0.1 16§ 
(.0.11(d) 

ro.iiii* 

<  0.1  14§ 
(.0.11(d) 

Sheet-iron 0.1099^ 

Gun-metal O.llOOll 

Nickel 0.10(d) 

("0.0943 

<  0.102§ 
(.0.10(d 
5  0.082§ 
^  0.08(d) 

r0.068t 

y).0704« 

J0.07(d) 

(o.060§ 

r0.086t 

10.0645* 

1o.063§ 

(o.06(d) 

5  0.050§ 

^O.v)5(d) 


Zinc 


Silver 


) 


Tin 


Antimony 


Gold 


Lead 


Bismuth 


Mercury 


XII.   Oxides. 


50.C 


i.043§ 
1.04(d) 
'0.033t 
\o.  i3b7* 
S  :.02<JQ\ 
[0.0496(d) 


Oxide  of  iron 0.320t 

Rust*f  iron 0.2500* 

Ditto,  nearly  free  from  air  ....     0.1666* 


8p.  Caloric. 

White  oxide  of  antimony  washed    .   j/',,-'!,. 

Ditto,  nearly  freed  from  air     .  0.1606* 

Oxide  of  copper  ditto 0.2272* 

Oxide  of  lead  and  tin 0.  I02t 

Oxide  of  zinc  ditto 0.1369* 

„    .  ,       r   .  ,     r        c  C  0.0990" 

Oxide  of  tin  ncai  ly  free  from  air  .      i  .  ,  „, . 

Yellow  oxide  of  lead  ditto     .     .     .    ^,",  ,„. 

^  0.OD87 

The  specific  heats  of  the  gaseous  bodies  in  the  pre- 
ceding table  were  ascertained  by  Dr  Crawford,  l>y  meaiis 
of  very  delicate  experiments,  made  with  every  possible 
precaution  to  insuie  accuracy.  Yet  there  is  little  pro- 
bability that  tlity  are  accurate.  Nor  are  we  in  pos- 
session of  any  means  of  making  them  more  so  by  expe- 
riment. Mr  Daltoi)  has  calculated  the  specific  heat  of 
the  diirereiit  gases  fioni  theory.  The  following  are  the 
numbers  he  obtained.  Tlit  specific  heat  of  water,  as 
usual,  being  1. 

Hydrogen  gas 9.383 

Azotic 1.860 

Oxvgen       1.333 

Air 1.759 

Nitrous  gas 0.777 

Nitrous  oxide 0.549 

Carbonic  acid 0.49 1 

Ammonia 1.555' 

Carbureted  hydrogen 1.333 

Olefiant   gas 1.555 

Nitric  acid 0.491 

Carbonic  oxide 0.777 

Sulphureted  Hydrogen 0.583 

Muriatic  acid 0.424 

Aqueous  vapour ;.166 

Ether  vapour 0.848 

Alcohol  vapour 0.386 

Dr  Crawford  supposed,  that  the  specific  heat  of  bodies 
is  permanent  while  they  retain  their  state.  But  Mr  Dal- 
ton  has  lately  endeavoured  to  prove,  that  it  increases 
witli  the  temperature  of  all  bodies. 

Dr  Irvine  ascertained,  that  the  specific  caloric  always 
changes  with  tlic  state  of  a  body.  When  a  solid  becomes 
a  liquid,  or  a  liquid  an  elastic  fluid,  the  specific  caloric 
increases.  When  an  clastic  fluid  becomes  a  liquid,  or 
a  liquid  a  solid,  the  specific  heat  diminishes. 

The  specific  heat  of  bodies  is  increased  by  combining 
them  with  oxygen.  Thus,  the  specific  heat  of  metallic 
oxides  is  greater  than  that  of  metals,  and  of  acids  than 
of  their  bases. 

•  Suppose  Mr  Dalton's  calculations  correct ;  the  spe- 
cific heat  of  hydrogen  gas  is 9.382 

azotic  gas 1.866 

Then  that  of  both  is .     11.248 

l)Ut  when  these  two  bodies  arc   combined  as 
aiiiinuniacal  gas,  we  have  the  specific  heatof  onlv  1.555 

So  t Mat  D  quantity  of  heat  equal  to 9.693 

sl.onld  be  given  out;  a  difference  probably  far  greater 
thun  is  warranted  by  experiment.  The  truth  is,  we  knovr 
too  liu!e  of  the  nature  of  caloric  to  form  decisive  opinions 
respecting  it.     Coxe. 
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2.  Of  the  Absolute  Quantity  of  Caloric  in  Bodies. 

As  the  same  quantity  of  heat  produces  different  changes 
of  temperature  in  different  bodies,  it  is  obvious,  tliat  the 
thermometer  cannot  indicate  the  absolute  quantity  of 
heat  in  bodies.  Now,  it  becomes  a  question  of  consider- 
able importance  to  inquire,  if  there  be  any  method  of 
ascertaining  the  absolute  quantity  of  heat  in  bodies. 
Supposing  a  body  deprived  of  all  heat,  and  a  thermome- 
ter applied  to  it,  at  what  point  would  the  thermometer 
stand  ? 

Dr  Irvine  is  the  philosopher  who  first  attempted  to 
solve  this  problem.  His  reasoning  was  founded  upon 
two  suppositions.  1.  That  the  specific  heat  was  pro- 
portional to  the  absolute  heat  of  bodies.  2.  That  the 
heat  emitted  or  absorbed  by  a  body,  when  it  changes  its 
state,  is  merely  the  consequence  of  the  change  which 
has  taken  place  in  its  specific  heat.  Thus,  when  ice  is 
converted  into  water,  140°  of  heat  are  absorbed;  be- 
cause the  specific  heat  of  water  is  so  much  greater  than 
that  of  ice,  that  140°  ai-e  necessary  to  maintain  the  tem- 
perature. The  first  of  these  two  suppositions  gave  him 
the  ratio  of  the  absolute  quantity  of  heat  in  bodies,  and 
the  second,  the  difference  between  two  absolute  calorics. 
Thus,  if  the  specific  heat  of  water  be  10,  and  that  of  ice 
9,  then  the  absolute  quantity  of  heat  in  water  is,  to  that 
in  ice,  as  10  to  9.  Call  the  absolute  heat  of  ice  x,  then 
that  of  water  is -r -1-140,  and  we  have  x  :  x-|-140  ::  9  :  10. 
Hence  we  get  this  equation,  10a:=9^-f  1260,  which 
gives  us  a:=r)260.  Water  at  32°  of  course  contains 
1400"  of  caloric.  Dr  Crawford,  from  his  experiments, 
stated  the  real  zero  at  1500  below  0;  and  Mr  Dalton 
places  it  at  6000  below  0. 

Unfortunately,  the  truth  of  the  two  suppositions  upon 
which  this  ingenious  reasoning  is  founded,  cannot  be  ad- 
mitted. We  have  no  proof  that  the  specific  heat  of  bo- 
dies is  proportional  to  their  absolute  heat.  The  second 
supposition  is  at  variance  with  the  mechanical  pheno- 
mena which  present  themselves  when  substances  change 
their  state,  and  would  leave  that  change  itself  unac- 
counted for.  It  cannot,  therefare,  be  admitted.  Various 
other  methods  of  ascertaining  the  absolute  heat  of  bodies 
have  been  proposed ;  but,  as  they  are  all  unsatisfactory, 
it  is  not  necessary  to  detail  thcni  here. 

Sect.  VI.     0/  the  Sources  of  Caloric. 

The  most  important  sources  of  heat  are  the  five  fol- 
lowing, the  «!in,  combustion,  fiercussion,  friction,  and 
mixture. 

1.   The  Sun. 

The  sun  is  an  immense  globe,  the  diameter  of  which 
is  888,246  miles.  It  was  long  supposed  to  be  in  a  state 
of  violent  combtistion.  Hut  the  curious  observations  of 
Dr  Ilerschel  render  it  probable  that  this  notion  is  erro- 
neous. From  them  it  a])pears,  that  the  sun  is  an  opaque 
globe,  surrounded  by  an  atmosphere  of  great  density  and 
e.Ktcnt.  In  this  atmosphere,  there  float  two  regions  of 
clouds.  The  lowermost  of  the  two  is  opake,  and  simi- 
lar to  the  clouds  whicli  form  in  our  own  atmosplicrc  ; 
but  the  higher  region  of  clouds  is  luminous,  and  emits 
the  immense  quantity  of  light  to  which  the  splendour  of 
the  sun  is  owing. 

The  sun  emits  three  kinds  of  rays ;  the  calorific,  colO' 
rife,  and  deoxidizing.     The  first  occasions  /teaty  the 


second  colour,  and  the  third  separates  oxygen  from  va- 
rious bodies.* 

When  the  solar  rays  strike  transparent  bodies,  they 
produce  very  little  effect ;  but  opake  bodies  are  heated 
by  them.  They  pass  through  transparent  bodies  ;  but 
are  retained,  at  least  in  part,  by  opake  bodies.  The 
deeper  the  colour  of  the  opake  body,  the  greater  is  the 
heat  produced.  Black  bodies  are  most  heated,  and 
white  least,  and  the  others  in  proportion  to  the  intensi- 
ty of  the  colour.  The  temperature  produced  in  bodies 
by  the  direct  action  of  the  sun's  rays,  seldom  exceeds 
120°.  But  when  the  heat  is  prevented  from  escaping, 
as,  by  enclosing  a  thermometer  within  a  glass  vessel 
whose  bottom  is  cork,  the  temperature  sometimes  rises 
nearly  to  240°.  When  the  sun's  rays  are  accumulated 
by  means  of  burning  glasses,  the  most  intense  heat  is 
produced  that  it  is  possible  to  raise  by  any  known  me- 
thod. 

2.   Combustion. 

Few  phenomena  are  more  wonderful  or  interesting 
than  combustion.  When  a  stone  or  a  brick  is  heated  it 
undergoes  no  change,  and,  when  left  to  itself,  it  soon 
cools  again,  and  becomes  as  at  first.  But  when  com- 
bustible bodies  are  heated  to  a  certain  degree  in  the 
open  air,  they  suddenly  become  much  hotter  of  them- 
selves, continue  for  a  certain  time  intensely  hot,  and 
send  out  a  copious  stream  of  light  and  heat.  When 
this  ceases,  the  combustible  has  undergone  a  most  com- 
plete change,  being  converted  into  a  substance  possess- 
ed of  very  different  properties,  and  no  longer  capable  of 
combustion. 

The  first  ingenious  attempt  to  explain  combustion 
was  by  Dr  Hooke.  According  to  him,  there  is  an  ingre- 
dient in  air  capable  of  dissolving  combustibles  when  their 
temperature  is  sufficiently  raised.  The  solution  takes 
place  with  such  rapidity,  that  it  occasions  light  and  heat, 
which,  in  his  opinion,  were  mere  motions.  The  quanti- 
ty of  this  solvent  in  air  is  not  great.  Hence  the  reason 
why  so  great  a  proportion  of  air  is  necessary  to  support 
combustion.  This  hypothesis  was  embraced  by  Mayow, 
but  without  making  any  great  addition  either  to  its  evi- 
dence or  probability. 

Beccher  and  Stahl  soon  after  advanced  another,  which 
was  much  more  universally  embraced.  According  to 
them,  all  combustible  substances  contain  in  them  a  cer- 
tain body  called  fthlogiston,  to  which  they  owe  their  com- 
bustibility. This  substance  is  the  same  in  all  combusti- 
ble bodies.  They  owe  their  diversity  to  other  ingre- 
dients combined  with  the  phlogiston.  During  the  com- 
bustion, the  phlogiston  separates,  and  the  incombustible 
ingredients  remain  behind.  The  light  and  the  heat  are 
occasioned  by  the  violent  motion  into  which  the  phlogis- 
ton is  thrown  during  its  emission. 

Light  being  considered  as  a  body,  occasioned  a  change 
in  the  Stahlian  theory.  Phlogiston  was  considered  as 
nothing  else  than  light  fixed  in  bodies.  When  heat,  in 
consequence  chiefly  of  the  discoveries  of  Dr  Black, 
came  to  be  considered  as  a  body,  the  opinion  respecting 
phlogiston  got  a  new  modification.  It  was  considered  as 
a  suljlile  fluid,  the  same  with  the  ether  of  Hooke  and 


*  It  appears  to  me  tliat  this  emission  of  three  kinds 
of  solar  rays,  is  altogether  hypothetical ;  and  rests  more 
on  the  convenience  it  affords  of  explaining  certain  phe- 
nomena, than  on  any  decisive  experiments.    Coxe. 
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Nfiwton,  which  occasioned  gravity,  and  pave  tlic  bodies, 
culled  heat  and  Hglil-,  the  peculiar  motions  which  pi'o- 
duce  iti  us  the  sensations  of  heat  and  liijht. 

Di'  Priestley  fust  alteinptcd  to  account  for  the  neces- 
sity of  ail-  for  eoiubiistion.  Air,  accordinp;  to  him,  has 
an  affinity  for  phlogiston;  it  draws  it  out  of  the  conihus- 
tiblc  body,  and  eoniltines  with  it.  But  if  so,  whence 
come  the  heat  and  the  li(;ht,  which  malic  their  appear- 
ance in  all  cases  of  combustion?'  According  to  Dr 
Crawford,  they  existed  in  the  air,  and  were  displaced  by 
the  phlp^ibton  when  it  united  with  tliat  lluid. 

Tliese  niodificalioiis  of  the  St;ddian  theory  were  evi- 
dently improvements.  But  they  left  the  nature  of  phlo- 
gistoii  alto^ctlier  out  of  view.  Kirwan  lirst  attempted 
to  ascertain  what  this  substance  was,  and  to  prove  it  the 
same  with  what  is  now  called  hydrogen  gas.  This  opi- 
nion he  supported  in  an  injjenious  lissay  on  Phloginton  ; 
and  it  was  embraced  by  many  of  the  most  respectable 
chemists  in  Europe. 

Meanwhile,  Mi'  Lavoisier  had  been  investipjatinj^  the 
subject  with  the  minutest  attention,  and,  after  a  very 
long,  elaborate,  and  ingenious  examination,  had  satisfied 
himself,  that,  in  every  case  of  combustion,  oxygen  unites 
with  the  burning  body.f  For  a  long  time  nobody  would 
accede  to  his  opinion;  but  at  last,  in  1785,  Berthollct 
and  Fourcroy  joined  him,  and  soon  after  Guyton  Mor- 
veau  came  over  to  his  sentiments.  They  wrote  a  refuta- 
tion of  Mr  Kirwan's  essay,  which  was  so  satisfactory, 
that  Mr  Kirwan  himself  came  over  to  their  opinion. 
And  after  a  short,  but  pretty  violent  controversy,  the 
Lavoisierian  theory  of  combustion  was  universally  adopt- 
ed. According  to  this  theory,  combustion  consists  of 
two  processes,  a  combination  and  a  dccom/iosilion.  The 
oxygen  of  the  air  combines  with  the  combustible,  and 
gives  out  the  heat  and  iight  with  which  it  was  previously 
united. 

The  following  observations  may,  perhaps,  contribute 
somewhat  to  elucidate  what  is  still  obscure  in  this  curi- 
ous process. 

All  bodies,  as  far  as  combustion  is  concerned,  may  be 
divided  into  nufiporters,  combustibles,  and  incombustibles. 
By  supporters,  are  meant  certain  bodies,  not  indeed  capa- 
ble of  burning,  but  combustion  cannot  go  on  without 
their  presence.  M7\  for  example,  is  a  supporter.  Com- 
bustibles and  incombustibles  require  no  explanation. 

Oxygen  and  chlorine  are  the  only  simple  supporters 
known.  When  they  combine  with  an  incombustible,  they 
form  a  compound  supporter.  The  following  are  all  the 
supporters  at  present  known : 

1.  Oxygen. 

2.  Chlorine. 

3.  Air. 

4.  Nitrous  oxide. 

5.  Nitrous  gas. 

6.  Nitric  acid. 

7.  Euchloric  gas. 

The  combustibles  are  either  the  simple   substances 


which  have  been  already  described,  or  combinations  of 
these  with  each  other,  or  with  oxygen  without  combus- 
tion ;  in  which  last  case,  they  may  be  called  combusti- 
ble oxides. 

Inuring  combustion,  the  oxygen  or  chlorine  of  the  sup- 
porter always  combines  with  the  combustible,  and  form* 
with  it  a  new  substance,  whiih  may  be  called  a  /iroducC 
of  combustion.  Now  every  product  is  either,  I.  Water; 
2.  An  acid;  or,  3.  A  metallic  oxide. 

Some  |)roducts  are  capable  of  combining  with  an  ad- 
ditional dose  of  oxygen.  But  this  combination  is  never 
attended  with  combustion,  and  the  ptoduct,  in  conse- 
(|uence,  is  converted  into  a  supporter.  Such  compounds 
may  be  c'Mcd  /lartial  su/i/tortcrs,  as  a  part  only  of  tiie  ox- 
ygen which  they  contain  is  capable  of  supporting  com- 
bustion. 

Since  oxygen  is  capable  of  supporting  combustion  on- 
ly in  the  supporters  and  partial  sup])orters,  it  is  clear  that 
it  is  in  a  different  state  in  these  bodies  from  what  it  is  in 
products.  It  is  probable  that,  in  suppoitcrs,  it  cojit.iins 
combined  with  it  a  considerable  quantity  of  heat,  which 
is  wanting  in  products. 

It  is  probable,  that  combustible  bodies  contain  light  as 
a  constituent. t  For  the  quantity  of  light  emitted  during 
combustion  depends  upon  the  combustible ;  while  the 
heat  seems,  in  some  measure  at  least,  to  depejid  upon 
the  oxygen.  If  these  two  suppositions  be  admitted,  the 
phenomena  of  combustion  admit  of  an  easy  explanation. 
The  base  of  the  oxygen  and  of  the  combustible  combine 
together,  and  form  the  ]Moduct ;  while  the  heat  of  the 
one  and  the  light  of  the  other  in  like  manner  unite,  and 
fly  off  in  the  form  of  fire. 

3.  Percussion. 

It  is  well  known,  that  heat  is  produced  by  the  percus- 
sion of  hard  bodies  against  each  other.  Iron  may  be 
heated  red  hot  by  striking  it  with  a  hammer,  and  the 
sparks  emitted  by  flint  and  steel  are  well  known. 

This  evolution  of  heat  appears  to  be  the  consequence 
of  the  permanent  or  temporaiy  condensation  of  the  bo- 
dies struck.  Iron  and  most  metals  become  specifically 
heavier  when  hammered.  Now  condensation  always 
evolves  heat.  When  air  is  condensed,  it  gives  out  a  con- 
siderable quantity  of  heat,  sufficient  to  set  fire  to  tinder. 
When  muriatic  acid  gas  is  passed  through  water,  it  is 
condensed,  and  the  water  becomes  hot.  On  the  other 
hand,  when  air  is  rarefied,  it  becomes  suddenly  much 
colder. 

It  is  not  difficult  to  see  why  condensation  evolves  heat. 
The  particles  being  forced  nearer  each  other,  the  reptil- 
sive  force  of  the  heat  is  increased,  and  a  portion  in  con- 
sequence is  driven  off.§  The  specific  caloric  of  bodies 
is  diminished  by  condensation.  Now  the  specific  caloric 
can  scarcely  be  conceived  to  diminish  without  the  body 
giving  out  heat. 

A  part  of  the  heat  which  follows  percussion,  is  often 
owing  to  another  cause.     By  the  percussion,  the  heat  of 


*  Whence  come  the  heat  and  light,  which  make  their 
appearance  when  incombustible  bodies  arc  heated  to  ig- 
nition ?  Not  from  the  atmospheric  oxygen,  for  this  is 
presumed  to  be  inactive  ;  nor  from  tlic  fuel,  for  the  in- 
combustible will  remain  ignited  long  after  being  remov- 
ed from  that  source.     Coxe. 

t  Not  in  every  case,  if  the  doctrine  of  chlorine  as  ad- 
vocated by  tlie  editors  of  this  work,  is  correct.    Ibid. 


t  It  does  not  seem  probable  to  me,  for  the  following 
reason  ;  that  alcohol  is  tinged,  in  its  combustion,  of  a  car- 
mine hue  by  strontitcs ;  now  strontites  is  an  incombusti- 
ble ;  and  it  is  not  contended  that  the  light  comes  from  it. 
How  then  can  it,  on  the  common  view  taken,  afford  a  pe- 
culiar colour  to  the  burning  alcohol  ?     Coxe. 

§  Mr  Davy,  in  my  opinion,  justly  considers  this  as  a 
very  rude  mechanical  explanation.    Ibid. 
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the  body  is  raised  so  high,  that  combustion  commences, 
and  this  occasions  a  still  farther  increase  of  the  heat.  It 
is  in  this  way  that  sparks  are  produced  when  flint  and 
steel  are  struck.  The  sparks  are  small  pieces  of  the 
steel  which  have  taken  fire  and  melted  during  their  pas- 
sage through  the  air.* 

4.  Friction. 

Heat  is  not  only  evolved  by  percussion,  but  also  by 
friction.  And  not  only  by  the  friction  of  hard  bodies, 
but  even  of  soft  bodies,  as  when  the  hand  is  rubbed 
against  the  sleeve  of  the  coat.  No  heat  has  ever  been 
observed  from  the  friction  of  liquids. 

The  heat  evolved  by  friction  seems  to  be  owing  to  the 
same  cause  as  that  by  percussion  ;  namely,  a  condensa- 
tion of  the  substances  rubbed.  This  condensation  is,  in 
some  cases,  permanent ;  but  when  the  bodies  rubbed 
are  soft,  it  can  only  be  momentary. 

The  heat  evolved  by  friction  is  sometimes  very  consi- 
derable. Thus  Count  Rumiord  boiled  water  by  the  heat 
evolved  by  rubbing  a  steel  borer  against  a  cylinder  of 
gun-metal.  Probably  ui  this  case  the  density  of  the  me- 
tal was  a  little  increased.  A  very  small  increase  would 
account  for  the  whole  heat  evolved.f  . 

5.  Mixture. 

In  a  great  number  of  cases,  a  change  of  temperature 
takes  place  when  bodies  combine  chemically  with  each 
other.  Sometimes  the  compound  becomes  colder  than 
before,  and  sometimes  hotter. 

When  Glauber's  salt  in  crystals  pounded  is  dissolved 
in  water,  a  considerable  degree  of  cold  is  produced  ;  and 
the  cold  is  still  more  intense,  if  the  salt  be  dissolved  in 
muriatic  acid.  If  muriate  of  lime,  in  powder,  and  dry 
snow  be  mixed  together,  so  great  a  degree  of  cold  is 
produced,  that  mercury  may  be  frozen  if  it  be  surround- 
ed by  such  a  mixture.  Potash  and  snow  produce  an 
equally  great  cold.  When  nitric  acid  or  sulphuric  acid 
is  poured  upon  snow,  the  snow  dissolves,  and  an  intense 
cold  is  produced. 

On  the  other  hand,  when  sulphuric  acid  and  water  are 
mixed,  so  great  a  heat  is  evolved,  that  the  liquid  is  con- 
siderably hotter  than  boiling  water.  Heat  also  is  pro- 
duced, when  nitric  acid  and  water,  or  water  and  alcohol, 
are  mixed  together.  Heat  also  is  produced,  if  Glauber 
salt,  in  a  state  of  efflorescence,  is  dissolved  in  water.  An 
intense  heat  is  produced  by  dissolving  quick-lime  in  sul- 
phuric acid. 

In  most  of  these  cases  of  change  of  temperature,  wa- 
ter is  cither  one  of  the  substances  combined,  or  il  forms 
an  essential  constituent  of  one  of  them.  The  heat  or 
the  cold  produced,  depends  often  on  this  constituent. 
Thus  Glauljcr's  salt,  containing  its  water  of  crystalliza- 
tion, produces  cold  when  dissolved ;  while  the  same  salt, 
deprived  of  its  water  of  crystallization,  produces  heat. 


•  Sparks  may  be  given  off  by  striking  briskly  toge- 
ther, two  pieces  of  iiicombtistiblc  quartz ;  how  will  the 
above  explanation  accord  in  this  case  ?     Coxe. 

t  It  is  barely  probable  ;  1  might  perhaps  be  warranted 
in  saying  it  was  impossible ;  for  we  must  conclude  the 
heat  thus  elicited,  would  produce  its  common  effect  of 
expansion  in  the  metal ;  which  is  incompatible  with  any 
idea  of  increased  density.     Jbicl. 


If  the  new  compound  be  more  fluid  than  the  two  con- 
stituents of  it,  the  temperature  sinks  ;  if  it  be  less  fluid, 
the  temperature  rises.  Thus,  when  snow  and  common 
salt  are  mixed,  they  gradually  melt  and  assume  the  form 
of  a  liquid,  and  the  temperature  sinks  to  zero.  Solid  wa- 
ter cannot  become  liquid,  without  combining  with  a  quan- 
tity of  heat ;  and  the  same  rule  applies  to  all  solid  bo- 
dies which  become  liquid.  Hence  the  cold  evolved  in 
these  cases.  Tlie  water  of  crystallization  in  Glauber's 
salt  is  solid :  it  becomes  liquid  when  the  salt  is  dissolv- 
ed. Hence  the  cold  produced.  When  the  sanje  salt, 
free  from  its  water  of  crystallization,  is  thrown  into  wa- 
ter, it  first  combines  with  a  portion  of  the  water,  and 
renders  it  solid.  Hence  the  heat  evolved. |  Dr  Black's 
doctrine  of  latent  heat  affords  a  satisfactory  explanation 
of  these  phenomena. 

When  the  density  of  two  liquids  united  is  greater  than 
the  mean,  heat  is  evolved,  because  the  specific  caloric  of 
the  new  compound  is  less  than  that  of  the  constituents. 
This  was  first  observed  by  Dr  Irvine,  and  it  accounts  for 
the  heat  evolved,  when  water  is  mixed  with  sulphuric 
acid,  nitric  acid,  or  alcohol. 

Thus  it  appears,  that  the  changes  of  temperature  pro- 
duced by  mixture,  are  either  occasioned  by  the  change 
of  state  which  the  water  undergoes,  or  by  a  diminution 
of  specific  caloric,  in  consequence  of  the  new  combina- 
tion. 

BOOK  II. 

OF  COMPOUND  BODIES. 

Compound  bodies  are  substances  composed  of  two  oi 
more  simple  substances  imited  together.  They  amount 
to  several  thousands  ;  but  the  present  state  of  the  science 
does  not  permit  us  to  give  an  account  of  them  all  under 
their  proper  heads. 

Compound  bodies  are  of  two  kinds.  Some  are  form- 
ed by  the  combination  of  two  or  more  simple  substances 
with  each  other ;  while  others  are  formed  by  the  union 
of  two  or  more  compound  bodies  with  each  other.  To  the 
first  class  belong /i/jos/iAonc  ac/ii,  composed  of  phospho- 
rus and  oxygen ;  and  ammunia,  composed  of  azote  and 
hydrogen.  To  the  second  class  belongs  p/iosphate  of 
ammonia^  composed  of  phosphoric  acid  and  ammonia. 
The  first  of  these  sets  we  shall  c^W  primary  comfiotmds  ; 
to  the  second  we  shall  give  the  name  of  secondary  com- 
pounds. 

DIVISION  I. 

Of  Primary  Compounds. 

The  primary  compounds,  such  of  them  at  least  as  we 


\  We  will  admit  the  truth  of  this  explanation  for  an 
instant,  and  suppose  the  efiloresced  salt  to  consolidate  its 
full  portion  of  water  of  crystallization,  by  which  its  calo- 
ric of  fluidity  is  given  ofl'.  But  the  salt  thus  perfect,  by 
its  solution,  must  have  that  water  of  crystallization  almost 
immediately  restored  again  to  a  fluid  slate  ;  in  passing  to 
which  state,  it  must  necessarily  re-absorb  its  caloric  of 
fluiihty  ;  and  the  solution  ouglit  to  bo  found  of  the  origi- 
nal temperature  ;  but  as  this  is  not  the  fact,  there  is  good 
reason  to  doubt  the  explanation  given,  and  the  support 
it  either  receives  from,  or  gives  to,  Dr  Black's  doctrine 
of  latent  heat.     Coxe. 
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aic  sufTicicntly  wtll  acquainted  with  to  introduce   here, 
may  be  arranged  under  the  following  heads  : 

1.  Alkalies. 

2.  Earths. 

3.  Oxides. 

4.  Acids. 

5.  Compounds  of  chlorine. 

6.  Compound  coml)ustil)lcs. 

These  shall  be  the  subject  of  the  six  following  Chap- 
ters. 

Cir\p.  I. 

0/  Jlkalicn. 

The  term  alkali  was  introduced  into  chemistry,  after 
having  been  appli<il  to  a  plant  that  still  retains  the  name 
oi  kali.  When  tliis  plant  is  burnt,  the  ashes  washed  in 
water,  and  the  water  evaporated  to  dryness,  a  white  sub- 
stance remains,  called  alkali.  Alkali  may  be  obtained 
from  many  other  bodies  besides  this  plant.  Chemists 
gradually  discovered  that  different  substances  had  been 
confounded  together  under  the  name  of  alkali.  The  word, 
in  conseciuence,  became  general,  and  is  now  applied  to 
all  substances  having  the  following  properties. 

1.  A  caustic  taste. 

2.  Volatilized  by  heat. 

3.  Capable  of  combining  with  acids,  and  of  destroying 
their  acidity. 

4.  Soluble  in  water,  even  when  combined  with  carbonic 
acid. 

5.  Capable  of  converting  vegetable  blues  to  green. 
The  alkalies  at  present  known  are  three  in  number  : 

1.  Ammonia;  2.  Potash;   3.  Soda.     The  first  is   called 
volatile  alkali;  the  two  last  ^xfr/  alkalies. 

Sect.  I.  Of  .Ammonia. 

Put  into  a  retort  a  mixture  of  three*  parts  quick-lime, 
and  one  part  sal-ammoniac  ;  plunge  the  beak  of  the  re- 
tort into  a  trough  filled  with  mercury.  Ajiply  heat.  A 
gas  comes  over,  which  may  be  received  in  glass  jars 
filled  with  mercury.     This  gas  is  ammonia. 

This  gas  possesses  the  mechanical  properties  of  com- 
mon air.  Its  taste  is  acrid  and  pungent,  and  it  has  a  strong 
smell,  not  unpleasant  when  diluted.  Animals  cannot 
breathe  it,  and  combustibles  do  not  burn  in  it.  Its  spe- 
cific gravity  is  0.600,  that  of  air  being  1.000.  At  the 
temperature  of  60°,  100  cubic  inches  of  it  weigh  18.16 
grains.  When  exposed  to  a  cold  of  — 45°,  it  is  condensed 
into  a  liquid.     When  passed  through  a  red-hot  tube,  it 


•  The  lime  in  the  above  process  being  a  very  cheap 
article,  it  cannot  from  considerations  of  economy  be  of 
any  consequence  how  much  may  be  taken  ;  but,  when  it 
is  considered,  that  the  greater  the  quantity  of  lime  used, 
the  larger  must  be  the  required  retort,  whether  glass  or 
iron  be  used,  it  may  not  be  improper  to  stale,  that  we 
have  always  found  an  eciual  weight  of  lime  more  than 
sufficient  to  expel  the  ammonia  from  the  sal-ammoniac. 
If  after  the  process  is  concluded,  water  be  poured  into 
the  vessel,  a  large  quantity  of  insoluble  matter  will  re- 
main, which  on  examination  will  be  found  unconibined 
lime,  the  water  carrying  off  the  muriate  of  lime  formed 
during  the  process.     Hembel,  jiin. 
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is  decomposed  and  converted  into  liydrogcn  and  azotic 
gaz.cs. 

Water  absorbs  it  with  great  rapidity.  This  liquid  ab- 
sorbs 780  times  its  bulk  of  this  gas  ;  and  six  parts  of 
water,  by  this  absorption,  increase  in  bulk  to  10  parts 
The  specific  gravity  of  this  solution  is  0.900.  It  is  in  this 
state  that  ammonia  is  commonly  used.  It  was  known  l'» 
the  alchymists,  and  called  /lariahorn,  a/iirit  of  urine,  and 
a/iirit  of  sal  ammoniac. 

Ammoniacal  gas  is  not  altered  by  light,  but  when 
electric  sjjarks  are  made  to  pass  through  it,  its  bulk  is 
nearly  doubled,  and  it  is  converted  into  hydrogen  and 
azotic  gases.  Hence  it  follows,  that  it  is  composed  of 
hydrogen  and  azote.  The  most  exact  experiments  make 
the  proportion  of  the  constituents,  three  parts,  in  bulk, 
of  hydrogen  gas,  and  one  part  of  azote  ;  or  in  weight, 
81.5  azote, 
18.5  hydrogen. 
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When  mixed  with  oxygen  gas,  it  detonates  by  electri- 
city, and  is  decomposed,  as  Dr  Ilenry  has  ascertained. 
To  analyse  ammonia  by  means  of  oxygen,  it  ought  to  be 
first  mixed  with  half  its  bulk  of  oxygen  gas.  An  electric 
spark  occasions  a  combustion  ;  but  the  wliole  of  the  hy- 
drogen is  not  consumed.  By  adding  another  quantity  of 
oxygen  gas,  a  new  combustion  may  be  produced.  Dou- 
ble the  oxygen  gas  consumed  indicates  the  bulk  of  hydro- 
gen, and  the  azote  remaining  in  the  residuary  gas,  its 
bulk  may  be  estimated. 

When  mixed  with  chlorine,  it  bums  with  considerable 
splendour;  and  a  quantity  of  sal-ammoniac  is  formed  at 
the  same  time. 

Sulphur  is  the  only  one  of  the  simple  combustibles 
that  combines  with  ammonia.  The  combination  may  be 
produced  by  mixing  it  with  sulphur  in  the  state  of  va- 
pour, or  better  by  distilling  a  mixture  of  equal  weights 
of  sal-ammoniac,  sulphur,  and  quick-lime  diluted  with 
a  little  water.  A  yellow  liquid  comes  over,  which  con- 
sists of  water,  holding  in  solution  ammonia  and  sulphur. 
It  contains  an  excess  of  ammonia. 

When  ammonia  comes  in  contact  with  phosphorus  at 
a  red  heat,  it  is  decomposed,  and  phosphurcted  hydrogen 
gas  formed.  When  ammoniacal  gas  is  made  to  pass 
through  red-hot  charcoal,  a  substance  is  formed  called 
/irussic  acid.i 

Ammonia  is  not  acted  on  by  azote. 

Ammonia  is  capable  of  oxidizing  some  of  the  metaU', 
and  of  dissolving  the  oxides  formed.  Liquid  ammonia 
dissolves  the  oxides  of  silver,  copper,  iron,  tin,  nickel, 
zinc,  bismuth,  and  cobalt.  When  digested  upon  the 
oxides  of  mercury,  lead,  or  manganese,  it  is  decomposed, 
water  formed,  and  azotic  gas  emitted.  It  combines  rea- 
dily with  the  peroxides  of  gold  and  silver  ;  and  forms  two 
remarkable  compoinids,  known  by  the  names  of  fulmi' 
nating  gold  and  silver. 

Fulminating  gold  may  be  obtained  by  dissolving  gold 


t  If  oxygen  is  the  acidifying  principle  as  maintained, 
from  whence  is  it  obtained  in  this  pi-ocess  ?  If  prussic 
acid  contains  any  oxygen,  it  seems  only  capable  of  ac- 
quiring it  from  the  nitrogen ;  I  mean,  if  experiment 
proves  nitrogen  to  be  a  compound  of  oxygen  and  hydrogen. 
The  fact  of  the  prussic  acid  being  formed  by  the  process 
above  mentioned,  is  perhaps  in  favour  of  tliis  position. 
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in  aqua  reg'w,  and  precipitating  it  by  ammonia.  A  yellow 
precipitate  falls,  which  is  to  be  washed  and  dried.  It  is 
fulminating  gold  It  is  composed  of  five  parts  yellow 
oxide  of  gold,  and  one  part  of  ammonia.  It  fulminates 
violently,  when  heated  to  the  temperature  of  about  300° 
or  400°,  also  when  struck  violently  with  a  hammer,  or 
when  triturated  in  a  mortar.  Water  is  formed,  and  azotic 
gas  emitted. 

Fulminating  silver  was  discovered  by  Berthollet.  It 
may  be  prepared  by  dissolving  silver  in  nitric  acid,  pre- 
cipitating by  lime-water,  drying  the  precipitate  in  a  filter, 
and  then  keeping  it  for  twelve  hours  in  liquid  ammonia. 
Its  tendency  to  explode  is  so  strong,  that  it  is  dangerous 
to  prepare  it  except  in  small  quantities. 

If  a  globule  of  mercury  be  put  into  a  hollow  in  a  moist- 
ened piece  of  sal-ammoniac,  and  exposed  to  the  energy 
of  a  powerful  galvanic  battery,  it  increases  in  bulk,  and 
actiuircs  the  consistency  of  butter.  Its  specific  gravity  is 
reduced  to  3.  The  mercury  has  obviously  amalgamated 
with  some  metallic  body.  If  this  amalgam  be  thrown 
into  water,  the  mercury  resumes  its  original  state,  a  little 
hydrogen  gas  is  exhaled,  and  the  water  is  impregnated 
with  a  weak  solution  of  ammonia.  Hence  it  would  appear, 
that  the  amalgamating  metal  is  the  basis  of  ammonia  ; 
that  it  decomposes  water,  emits  the  hydrogen,  and  re- 
tains the  oxygen  ;  and  that,  by  this  combination,  it  is  con- 
verted into  ammonia.  This  unknown  metallic  basis  of 
ammonia  has  been  called  ammonium.* 

Sect.  II.  Of  Potash. 

Potash,  called  also  vegetable  alkali,  is  obtained  from 
the  ashes  of  trees,  and  of  vegetables  that  grow  at  a  dis- 
tance from  the  sea-shore.  These  ashes  are  lixiviated 
with  water;  the  water  evaporated  to  dryness;  the  resi- 
dual salt  mixed  with  twice  its  weight  of  quick-lime,  and 
a  sufficient  quantity  of  water  to  make  the  whole  into  a 
thin  paste.  The  water  is  drawn  off  in  24  hours,  boiled 
to  dryness  in  a  clean  iron  pot,  and  then  mixed  with  a 
quantity  of  alcohol,  equal  in  weight  to  half  the  original 
salt.  The  alcoholic  solution,  after  standing  some  days 
in  well-closed  phials,  is  decanted  off,  and  the  alcoliol  dis- 
tilled away  in  a  silver  still.  The  substance  which  remains 
behind  is  pure  potash. 

Potash  is  a  brittle  substance,  of  a  white  colour,  and  a 
smell  like  that  which  is  perceived  during  the  slacking  of 
quick-lime.  Its  taste  is  extremely  acrid,  and  it  is  very 
corrosive,  destroying  the  texture  of  most  animal  and  ve- 
getable bodies  to  which  it  is  applied.  Its  specific  gravity 
is  1.7085. 

When  heated,  it  melts.  At  a  red  heat  it  evaporates 
in  a  white  acrid  smoke. 

It  contains  about  one-fourth  of  its  weight  of  water, 
even  after  being  exposed  to  a  red  heat.  When  exposed 
to  the  air,  it  speedily  absorbs  moisture,  and  runs  into  a 
liquid.  At  tlie  same  time,  it  combines  with  carbonic  acid, 
for  whicdi  it  has  a  strong  affinity. 

Water  dissolves  twice  its  weight  of  potash.  The  solu- 
tion is  limpid  and  colourless,  and  almost  of  the  consisten- 
cy of  an  oil.  It  is  in  this  state  that  potash  is  commonly  used 


•As  Mr  Davy  in  his  Elements  of  Chemical  Philoso- 
pliy  concedes,  that  ammonia  can  only  be  resolved  into 
hydrogen  and  azote,  there  can  be  no  such  metallic  basis 
4S  ammonium.    IIembei.,  jun. 


by  chemists.  When  evaporated  to  the  proper  consistency, 
the  potash  crystallizes. 

2.  Potash  does  not  combine  with  any  of  the  simple 
combustibles,  except  sulphur.  The  combination  takes 
place  by  simple  trituration  of  the  two  substances  in  a  mor- 
tar, or  by  fusing  them  in  a  crucible.  This  compound  is 
cMcAsulfihuret  of  fiotash.  It  was  formerly  distinguished 
by  the  name  oi  hefiar  sulfihuris,  or  liver  of  sulfihur.  Its 
colour  is  brown ;  it  is  hard,  l>rittle,  and  has  a  glassy  frac- 
ture. Its  taste  is  acrid  and  bitter,  and  it  leaves  a  brown 
stain  on  the  skin.  It  converts  vegetable  blues  to  green, 
and  soon  destroys  them.  When  exposed  to  the  air,  it 
acquires  a  green  colour,  and  emits  the  smell  of  sulphu- 
rcted  hydrogen.  In  this  state  it  is  a  triple  compound,  be- 
ing composed  of  sulphur,  potash,  and  sulphureted  hy- 
drogen. The  last  ingredient  is  formed  by  the  decompo- 
sition of  the  water  absorbed  from  the  atmosphere.  It 
dissolves  in  water,  and  forms  a  greenish  yellow  solution. 
In  this  state  it  is  called  kydrogureted  sulliliuret  of  fiotash. 

When  liquid  potash  and  phosphorus  are  heated  in  a 
retort,  water  is  decomposed,  and  phoslihureted  hydrogen 
gas  is  formed  and  comes  over.  This  gas  possesses  the 
curious  property  of  takuig  fire  when  it  comes  in  contact 
with  the  air. 

3.  Potash  does  not  unite  with  azote. 

4.  Several  of  the  metals,  when  kept  in  liquid  potash, 
are  oxidized,  water  being  decomposed.  This  is  the  case 
with  iron,  zinc,  and  molybdenum  ;  and  probably  also  with 
tin  and  manganese. 

Potash  dissolves  the  oxides  of  lead,  tin,  nickel,  arsenic, 
cobalt,  manganese,  zinc,  antimony,  tellurium,  tungsten, 
molybdenum. 

Mr  Davy  has  lately  succeeded  in  decomposing  potash, 
and  in  showing  that  it  is  a  compound  of  oxygen  and  a 
peculiar  metal,  to  which  he  has  given  the  name  o\  fiotas- 
sium.  The  decomposition  was  accomplished  by  exposing 
potash  to  the  action  of  the  galvanic  battery.  The  metallic 
base  separated  at  the  negative  extremity,  while  oxygen 
was  evolved  at  the  other.  More  lately,  Thenard  and  Gay 
Lussac  have  ascertained,  that  potash  is  decomposed,  and 
potassium  obtained,  when  it  is  made  to  come  in  contact 
with  iron  turnings  heated  to  whiteness  in  a  gun-barrel. 

Potassium,  the  base  of  potash,  possesses  the  following 
properties.  It  is  white  like  merc\iry.  At  50°,  it  is  a  soft 
malleable  solid,  which  becomes  imperfectly  liquid  at  60°, 
and  perfectly  so  at  100°.  While  at  32°,  it  is  hard,  brittle, 
and  crystallized  in  facets.  It  is  not  only  lighter  than  wa- 
ter, but  liR-litcr  than  any  known  liquid. t  Its  specific  gra- 
vity does  not  exceed  0.885.  Its  affinity  for  oxygen  is  very 
great.  In  the  open  air,  it  is  covered  with  a  crust  of  pot- 
as!>  in  a  few  minutes.  When  thrown  upon  water,  it  de- 
composes that  liquid  with  rapidity  ;  hydrogen  gas,  hold- 
ing potassium  in  solution,  is  disengaged  and  takes  fire, 
which  occasions  the  combustion  of  the  whole  potassium. 

When  heated  in  a  small  (juantity  of  oxygen  gas,  it  loses 
its  metallic  appearance,  and  assumes  a  reddish  brown 
colour.  In  this  state  it  may  be  considered  as  a  peroxide 
of  potassium. 

Chlorine  sets  potassium  on  fire,  and  converts  it  into 
muriate  of  potash. 


t  The  editors  tell  us  alcohol  may  be  obtained  of  a  spe- 
cific gravity  of  791  ;  here  then  is  one  known  liquid  which 
is  lighter  than  potassium ;  and  ether  is  another,  as  it  is 
capable  of  being  made  of  a  specific  gravity  of  632. 
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It  coTnbincs  willi pliosphorus,  and  forms  a  pliospliuict, 
which  has  tlic  coloui'  of  lead,  and  rcniuins  solid  al  a  heal 
little  Hhort  of  that  of  boilinj^  water.  In  the  open  air  it 
burns,  aud  is  converted  into  phos|)hatc  of  potash. 

It  combines  rapidly  with  sulphur  by  heat,  and  heat  and 
lij^ht  arc  emitted  at  the  moment  of  coml)inalion.  The 
sulpluiret  has  a  p;rey  colour,  and  in  the  open  air,  is  soon 
converted  into  sulphate  of  i)otash. 

It  combines  and  forms  alloys  with  all  the  metals  tried, 
but  these  alloys  are  soon  destroyed  in  .the  open  air,  or  in 
water,  and  the  potassium  converted  into  potash. 

Potash,  according  to  the  experiments  of  Mr  Davy,  is 
composed  of  about      86  potassium, 
14  oxygen. 

100 
According  to  Thenard  and  Gay  Lussac,  it  is  composed 
of  83.371  potassium, 

16.629  oxygen. 
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Sect.  III.     Of  Soda. 

Soda,  called  also  fossil  or  mineral  alkali,  is  foimd  in 
large  quantities  ready  formed  in  the  earth.  It  may  be 
obtained  also  from  the  ashes  of  the  diirercnt  species  of 
salsola  and  other  marine  plants.  The  process  is  the 
same  as  that  for  procuring  potash.* 

When  pure,  it  lias  a  very  strong  resemblance  to  pot- 
ash in  most  of  its  properties. 

Its  colour  is  greyish  white,  and  it  agrees  with  potash 
in  its  taste,  smell,  and  action  on  animal  bodies.  Its  spe- 
cific gravity  is  1.336. 

Heat  produces  the  same  effects  on  it  as  on  potash.  In 
the  open  air,  it  absorbs  water  and  carbonic  acid,  but  it 
docs  not  become  liquid  as  potash  does.  After  assuming 
the  state  of  a  paste,  it  soon  dries  again,  and  crumbles  to 
powder. 

It  dissolves  in  water  like  potash,  and  may  be  obtained 
crystallized.  The  action  of  oxygen,  of  tiic  simjile  com- 
bustibles and  incombustibles,  is  similar  to  their  action  on 
potash.  The  same  remark  applies  to  the  metals  and 
their  oxides. 

Like  potash,  it  is  a  compound  of  oxygen  and  a  peculiar 
metal,  to  which  Mr  Davy,  the  discoverer,  has  given  the 
name  of  sodium.  It  may  be  decomposed  precisely  in  the 
same  way  as  potash. 

Sodium  is  a  white  metal  like  silver,  solid,  but  very 
malleable,  and  so  soft,  that  pieces  may  be  welded  toge- 
ther, by  strong  pressure.  At  120°,  it  begins  to  melt; 
and  is  completely  iluid  at  180°.  It  is  not  volatilized  in 
a  red  heat  strong  enough  to  melt  plate-glass.  It  con- 
ducts electricity  and  heat  in  the  same  manner  as  potas- 
sium.    Its  specific  gravity  is  0.93  t8. 

Its  affinity  for  oxygen  is  siniilar  to  that  of  potassium. 
When  exposed  to  the  air,  it  is  soon  covered  with  a  crust 
of  soda  ;  but  as  that  alkali  does  not  deliquesce,  the  nu- 
cleus is  not  so  soon  destroyed  as  happens  to  potassium. 
Hydrogen  gas  does  not  dissolve  it.  Hence  i>o  combus- 
tion takes  place  when  sodium  is  thrown  upon  water, 
though  it  rapidly  decomposes  that  liquid. 

When  fused  with  dry  soda  in  certain  quantities,  there 
is  a  division  of  oxygen  between  the  soda  and  the  base, 
and  a  protoxide  of  sodium  is  formed,  of  a  deep  brown 


colour.     It  iH  capable  likewise  of  absorbing  an  additional 
dose  of  oxygen,  and  of  forming  a  peroxide. 

It  burns  like  potassium  in  chlorine.  It  combines  with 
l)hos])horus,  sulphur,  and  the  metals,  like  potassium. 
From  the  experiments  of  Mr  Davy,  it  appears  that  soda 
is  composed  of  Sodium  78 

Oxygen  22 
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According  to  Thenard  and  Gay  Lussac,  it  is  composed 
of  Sodium    74.63 

O.xygcn    25.37 


•  It  is  largely  obtained  from  muriai  ol  soda,  by  means 
of  some  of  the  oxyds  of  lead,  kc.     Coxe. 
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Thus  it  appears,  that  the  two  fixed  alkalies  are  metal- 
lic deutoxides.     It  is  very  probable  that  ammonia  is  like- 
wise an  oxide,  though  the  metallic  base  of  which  it  con- 
sists has  not  yet  been  obtained  in  a  separate  state. 

Chap.  II. 

Of  the  Alkaline  Earths. 

The  term  earthi  in  chemistry,  is  applied  to  all  suL. 
stances  possessing  the  following  properties. 

1.  Insoluble  in  water,  oral  least  becoming  insoluble 
when  combined  with  carbonic  acid.f 

2.  Little  or  no  taste  or  smell,  at  least  when  combined 
with  carbonic  acid. 

3.  Fixed,  incombustible,  and  incapable,  when  pure,  of 
being  altered  by  the  fire. 

4.  A  specific  gravity  not  exceeding  4.9. 

5.  When  pure,  capable  of  assuming  the  form  of  a 
white  powder. 

6.  Not  altered  when  heated  with  combustibles. 

The  earths  have  been  divided  into  two  classes,  namely, 
alkaline  earths,  and  earths  firojtcr.  The  alkaline  are  four 
in  number,  namely,  lime,  magneaia,  barycea,  and  stron- 
lian.\ 

Sect.  I.     Of  Lime. 

Lime  has  been  known  from  the  remotest  ages.  It 
abounds  in  every  part  of  the  eaith,  constituting  immense 
ranges  of  rocks  and  mountains.  It  may  be  obtained  bv 
burnini^  those  crystallized  limestones  called  calcareous 
s/iars,  or  certain  wliite  marbles.  Oyster  shells  also,  wiien 
burnt,  yield  it  nearly  pure. 

Pure  lime  is  white,  moderately  hard,  but  easily  reduc- 
ed to  powder.  Its  taste  is  acrid  like  that  of  the  fixed  al- 
kalies, and  it  in  some  measure  corrodes  those  animal  bo- 
dies to  which  it  is  applied.  Its  specific  (gravity  Is  2.3. 
It  tinges  vegetable  blues  green,  and  at  last  renders  them 
yellow.  It  does  not  melt  in  the  most  violent  heat  that 
can- be  applied. 

When  water  is  poured  upon  it,  the  lime  swells  and 
falls  to  pieces,  and  so  much  heat  is  evolved  as  to  evapo- 
rate a  portion  of  the  water,  and  even  to  set  fire  to  com- 
bustible substances  with  which  it  happens  to  be  in  con- 
tact. This  process  is  called  slackinif  the  lime.  A  por- 
tion of  the  water  combines  with  the  lime,  and  becomes 

t  Some  of  them,  as  lime,  are,  however,  rendered  more 
soluble  in  water,  by  excess  of  carbonic  acid.     Coxe. 

i  The  alkaline   properties  of  these  four,  are  so  consi- 
derable, especially  of  the  two  last,  that  Fourcroy,  and 
other  writers,  have,  with  great  propriety,  removed  them 
altogetlicr  to  the  class  of  alkalies.     Ibid. 
4  R  2 
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solid.  Hence  the  cause  of  the  heat  evolved.*  Slacked 
lime  is  composed  of  3  parts  lime  and  I  water.  It  has 
been  called  hydrate  of  lime. 

The  difference  between  limentone  and  lime  was  first 
ascertained  by  Dr  Black.  Limestone  is  lime  combined 
with  carbonic  acid.  By  burning  it,  the  carbonic  acid  is 
driven  off,  and  the  pure  lime  remains. 

When  lime  is  exposed  to  the  open  air,  it  gradually 
attracts  moisture,  falls  to  powder,  and,  becoming  satu- 
rated with  carbonic  acid,  soon  resumes  its  original  state 
of  limestone.  > 

Water  dissolves  less  than  0.002  parts  of'dts  weight  of 
lime.  The  solution  is  called  lime-v/ater.  It  is  limpid, 
has  an  acrid  taste,  and  changes  vegetable  blues  to  green. 
When  exposed  to  the  air,  the  lime  soon  combines  with 
carbonic  acid  and  precipitates,  leaving  the  water  pure. 
From  the  experiments  of  Mr  Dalton,  it  appears  that  cold 
water  dissolves  twice  as  much  lime  as  hot  water. 

Lime  has  the  property  of  absorbing  oxygen.  Sulphur 
and  phosphorus  are  the  only  two  shnple  combustibles 
that  unite  wita  it. 

Sulphuret  of  lime  may  be  formed  by  mixing  its  two 
constituents  together,  and  heating  them  in  a  crucible. 
The  mass  has  a  reddish  colour.  In  the  air  it  becomes 
greenish  yellow,  sulphuretcd  hydrogen  is  formed,  and 
the  mass  is  converted  into  hijdrogureted  sulplmrct  of 
lime.  This  last  compound  may  be  formed  by  boiling  a 
mixture  of  sulphur  and  lime  in  about  ten  times  its  weight 
of  water.  The  solution  has  a  yellow  colour,  and  is  used 
for  absorbing  oxygen  from  air. 

Phosphuret  of  lime  may  be  formed  by  passing  phos- 
phorus tlirough  red-hot  lime  in  a  glass  tube.  It  has  a 
deep  brown  colour,  and  falls  to  powder  in  the  air.  When 
thrown  into  water,  bubbles  of  phosphureted  hydrogen 
gas  arc  emitted,  which  take  fire  as  they  separate  from 
the  liquid. 

Lime  does  not  unite  with  azote. 

Lime  facilitates  the  oxidizement  of  several  of  the  me- 
tals. It  dissolves  some  metallic  oxides,  as  those  of  mer- 
cury and  lead. 

It  docs  not  unite  with  the  alkalies. 

Mr  Davy  has  lately  ascertained  that  lime,  like  the  fix- 
ed alkalies,  is  a  compound  of  oxygen  and  a  peculiar  me- 
tal, to  which  he  has  given  the  name  of  calcium.  He  de- 
composed lime,  by  exposing  a  mixture  of  moistened 
lime  and  red  oxide  of  mercury  to  the  action  of  a  galvanic 
battery.  A  globule  of  mercury  was  placed  in  the  mid- 
dle of  the  mixture.  The  lime  was  decomposed,  and  its 
base  united  with  the  mcixiny,  and  formed  an  amalgam. 
The  mercury  was  distilled  off  in  glass  tubes  filled  with 
the  vapour  of  naphtlia,  and  the  calcium  remained  behind. 

Calcium  is  while  like  silver,  solid,  and  four  or  five 
times  heavier  than  W^ter.  When  heated,  it  burns  bril- 
liantly, and  (juick-lime  is  produced. 

Sect.  II.     Of  Magnesia. 

Magnesia  was  discovered  about  the  beginning  of  the 
iSth  century,  by  a  Roman  canon.     But  little  was  known 


*  If  it  depends  on  the  cxfricntion  of  caloric  of  fluidity, 
the  water  must  be  in  a  stale  of  solidity  far  greater  than  it 
is  in  the  form  of  ice.  In  this  last  case,  140°  of  heat  are 
presumed  to  escape ;  but  in  the  slacking  of  lime,  the  heat 
is  capable  of  firing  sulphur,  which  requires  about 
500°.     CoxE. 


about  its  nature,  till  Dr  Black  made  lus  celebrated  ex- 
periments on  it  in  1755. 

It  may  be  procured  from  the  salt  called  sulfihate  of 
magnesia,  or  Ejisom  salt,  by  dissolving  the  salt  in  water, 
and  pouring  potash  into  the  solution.     A  white  matter        ,• 
falls;  when  washed  and  dried  it  is  pure  magnesia. 

Magnesia  is  a  very  soft  light  powder,  with  very  little 
taste,  and  destitute  of  smell.  Its  specific  gravity  is  2.3. 
It  tinges  vegetable  blues  green.  It  does  not  melt  in  the 
strongest  heat  that  can  be  raised. 

It  is  not  sensibly  soluble  in  water,  and  has  never  been 
exhibited  in  a  crystallized  form.  When  exposed  to  the 
air,  it  attracts  carbonic  acid  very  slowly. 

It  does  not  combine  with  oxygen,  nor  with  any  of  the 
simple  combustibles  except  sulphur.  The  sulphuret  of 
magnesia  -may  be  formed,  by  mixing  the  two  constitu- 
ents, and  exposing  it  to  a  moderate  heat.  Tho  result  is 
a  yellow  powder  slightly  agglutinated. 

It  does  not  combine  with  azote. 

It  has  no  action  on  tlie  metals,  nor  is  it  known  to  com- 
bine with  any  of  their  oxides.  Neither  does  it  unite  with 
the  fixed  alkalies  or  with  lime. 

Mr  Davy  succeeded  in  decomposing  inagnesia,  by  the 
same  process  that  furnished  him  with  the  base  of  lime. 
Like  lime,  it  is  composed  of  oxygen  and  a  metal,  to 
which  tlie  name  of  7nagnium\  has  been  given.  This  me- 
tal is  white,  sinks  rapidly  in  water,  absorbs  oxygen  when 
exposed  to  the  air,  and  is  converted  into  magnesia.  It 
decomposes  water,  but  not  nearly  so  rapidly  as  the  other 
alkaline  metals,  owing  doubtless  to  the  insolubility  of 
magnesia. 

Sect.  III.     Of  Barytes. 

Barytes  was  discovered  by  Scheele  in  1774.  It  is  usu- 
ally obtained  from  a  heavy  foliated  brittle  mineral,  pretty 
common,  and  C3.\\e.(l  ponderous  sfiar,  or  sulphate  of  bary- 
tes. This  mineral  is  mixed  with  charcoal  powder,  and 
exposed  to  a  strong  heat  in  a  crucible.  It  is  then  dissolv- 
ed in  water,  and  saturated  with  nitric  acid.  The  liquid, 
filtered  and  evaporated,  yields  crystals,  which  being  ex- 
posed to  a  strong  heat  in  a  crucible,  leave  behind  them  an 
earthy  matter, which  is  barytes. | 

Barytes  thus  obtained  is  a  greyish  white  porous  body, 
and  may  be  easily  reduced  to  powder.  Its  taste  is  more 
caustic  than  that  of  lime,  and  when  swallowed  it  acts  as 
a  violent  poison.§     Its  specific  gravity  is  2.374.     When 

t  Altered  to  magnesium  by  Mr  Davy,  in  his  Elements 
of  Chemical  Philosophy.     CoxE. 

\  In  London,  an  elegant  and  permanent  white,  for  wa- 
ter colours,  is  vended  by  the  name  of  mineral  white.  It  is 
said  by  Mr  Grover  Kemp,'  in  Nicholson's  Journal,  vol. 
xxx,  page  34,  to  be  prepai'cd,by  dissolving  pure  or  car- 
bonated barytes  in  nitro-niurialic  acid;  filtering  the  solu- 
tion, and  adduig  thereto  a  solution  of  carbonate  of  ammo- 
nia as  long  as  a  precipitate  appears.  The  precipitate  is 
to  be  well  washed  in  distilled  water,  and  gradually  dried 
by  the  fire.  It  is  pure  carbonate  of  barytes.    HKMBKL,jr. 

§  Sulphat  of  barytes  is  said  not  to  be  poisonous;  if  so, 
it  probably  arises  from  its  great  insolubility  ;  hence,  if  by 
accident  or  design,  barytes,  or  any  of  its  soluble  com- 
pounds should  be  taken  into  the  stomach,  the  poisonous 
effects  might  be  obviated  by  diluted  sulphuric  acid,  with 
which  an  insoluble  sulphat  would  be  produced.  The 
strong  affmity  of  barytes  to  sulphuric  acid,  renders  it  the 
best  lest  of  the  presence  of  that  body.    Coxe, 


CHEMISTRY. 


685 


water  is  poured  on  it  heat  is  evolved,  and  tlic  barytcs  is 
ulacked  precisely  as  happens  to  lime,  by  this  means  it 
combines  with  water,  and  is  converted  into  hydrntc  of 
Aarytcs. 

Water  dissolves  about  0.05  of  its  weight  of  barytes. 
The  solution  has  an  acrid  taste,  and  tiiif^es  vcjjetable 
blues  yreen.  IJoilini^  water  dissolves  more  than  hall  its 
weiijht  of  barytes.  As  the  solution  cools,  the  barytes 
precipitates  in  crystals. 

Barytes  absorbs  oxyf^en,  but  docs  not  combine  with  any 
of  the  simple:  combustibles,  except  sulphur  and  jjliospho- 
rus.  'J'he  sulplnirct  and  pbospluirct  of  barytes  may  be 
formed  precisely  in  the  same  way  as  those  of  lime,  which 
they  resemble  in  most  of  their  properties. 

IJarytes  is  not  acted  on  by  azote. 

Barytes  has  no  action  on  the  metals,  but  it  combines 
wiUi  some  of  the  metallic  oxides,  and  forms  compounds 
hitherto  scarcely  examined. 

It  does  not  combine  with  the  alkalies,  nor  has  it  much 
action  upon  lime  or  magnesia. 

Mr  Davy  has  shown,  that  barytes,  like  the  preceding 
earths,  is  a  metallic  oxide,  being  composed  of  oxygen 
and  a  n\ctal,  to  which  the  name  ol barium  has  been  given. 
The  barium  was  obtained  by  the  same  process  as  that 
which  furnished  him  the  bases  of  lime  and  magnesia.  It 
is  a  white  solid  metal,  melts  at  a  heat  below  redness, 
and  is  not  volatilized  at  the  temperatuie  capable  of  melt- 
ing' plate-glass.  It  is  at  least  four  or  live  times  heavier 
than  water.  It  decomposes  that  liquid  with  great  rapi- 
dity, and  is  converted  into  barytes.  It  undergoes  the 
same  change  when  exposed  to  the  open  air. 

Sect.  IV.     Of  Strontian. 

Strontian  was  first  discovered  in  the  lead  mine  at 
Strontian  in  Argyleshire.  It  was  suspected  to  be  %> 
peculiar  earth  by  Dr  Crawford  in  1790,  and  its  proper- 
ties were  soon  after  investigated  by  Dr  Hope.  Klaproth 
and  Kirwan  also  ascertained  its  peculiarity.  It  is  found 
sometimes  combined  with  carbonic  acid,  sometimes  with 
sulphuric  acid.  From  the  first  compound,  it  may  be 
obtained  by  making  the  mineral  into  a  ball  with  charcoal 
powder,  and  exposing  it  to  a  violent  heat  ;  and  from  the 
second,  by  treating  it  precisely  in  the  way  described  in 
the  last  Section  for  obtaining  barytes. 

Strontian  thus  obtained,  is  a  porous  mass  of  a  greyish 
white  colour.  Its  taste  is  acrid  and  alkaline,  and  it 
changes  vegetable  blues  to  green.  Its  specific  gravity 
is  1.647.     It  is  not  poisonous. 

When  water  is  thrown  upon  it,  the  strontian  be- 
comes hot,  combines  with  water,  and  is  slacked  like  t|uick- 
lime.  It  is  soluble  in  water,  162  parts  of  that  liquid 
taking  up  one  part  of  strontian.  Hot  water  dissolves  a 
much  larger  quantity,  and  the  strontian  crystallizes  as 
the  solution  cools. 

Strontian  does  not  combine  with  oxygen.  The  only 
^mple  combustibles  that  u!,itc  with  it  are  sulphur  and 
phosphorus.  The  sulphuret  and  phosphuret  of  stnintian 
may  be  formed  precisely  as  tiie  same  compounds  of  lime^ 
and  possess  nearly  similar  properties. 

Strontian  docs  not  combine  with  azote. 

It  has  no  action  on  the  metals,  but  it  combines  with 
some  of  the  metallic  oxides.  It  does  not  unite  with  the 
alkalies,  nor  with  the  other  alkaline  earths. 

It  tinges  flame  of  a  beautiful  red  colour.   The  experi- 


ment may  be  made  by  setting  fire  to  paper  dipt  in  an 
alcoholic  soluiion  of  muriate  of  strontian.* 

Mr  Davy  has  ascertained,  that  strontian,  like  the  other 
alkaline  earihs,  is  composed  of  oxyijen  and  a  peculiar 
metal,  to  whicli  he  has  given  the  name  of  tlronlium. 
'i'his  metal  bears  a  close  resemblance  to  barium  in  its 
properties. 

Ch.m-.  III. 

Oft/tc  Earths  Profier. 

The  earths  proper  neither  neutralize  acids,  nor  pro- 
duce any  change  on  vegetable  blues.  They  arc  five  in 
number  ;  namely,  alumina,  yllria,  {flucina,  zirconia,  aitico. 

Sect.  I.     Of  jllumina. 

Alumina  may  be  obtained  from  the  salt  called  alum, 
by  the  following  jjrocess.  Dissolve  alum  in  water;  pour 
ammonia  into  the  solution,  a  precipitate  appears;  separate 
this  precipitate  and  wash  it ;  then  boil  it  in  liquid  potash 
till  the  wliole  is  dissolved  ;  pour  a  solution  of  sal  am- 
moniac into  this  liquid,  a  white  matter  precipitates, 
which,  when  washed  and  dried,  is  pure  alumina. 

Alumina  is  a  white  matter  in  powder.  It  has  no  taste, 
and  when  pure  no  smell.     Its  specific  gravity  is  2.000. 

When  heat  is  applied  to  alumina,  it  gradually  loses 
weight,  in  consequence  of  the  evaporation  of  moisture  ; 
at  the  same  time  its  bulk  is  diminished.  Alumina 
undergoes  a  diminution  of  bulk  proporlioiial  to  the  heat 
to  which  it  is  exposed.  Mr  Wedgewood  took  advantage 
of  this  property,  to  contrive  an  instrument  for  measuring 
high  temperatures.  It^ consists  of  pieces  of  clay  of  a 
determinate  size,  and  an  apparatus  for  measuring  their 
bulk  with  accuracy.  One  of  these  pieces  is  exposed  to 
the  heat,  and  the  temperature  is  judged  of  by  the  con- 
traction. This  contraction  is  measured  by  means  of  two 
brass  rules  fixed  to  a  plate.  The  distance  between  them 
at  one  extremity  is  0.5  inch,  and  at  the  other  extremity 
0.3  inch.  These  rules  are  24  inches  long,  and  divided 
into  240  equal  parts,  called  degrees.  These  degrees 
commence  at  the  wide  end  of  the  scale.  The  first  cor- 
responds with  947°  of  Fahrenheit,  or  a  red  heat. 

.\luminais  not  soluble  in  water,  though  it  has  a  strong 
aflinity  for  that  litjuid.  It  may  be  kneaded  with  it  into 
a  very  ductile  paste,  possessed  of  a  good  deal  of  tenacity. 
Clay  owes  its  ductility  to  the  alumina  which  it  contains. 
It  retains  water  with  more  obstinacy  than  any  of  tJie  other 
earths. 

Alumina  has  no  effect  upon  vegetable  blues.  It  can- 
not be  crystallized  artificially,  but  it  is  found  native  in 
beautiful  crystals,  constituting  the  precious  stone  called 
sapphyr. 

It  neither  combines  with  oxygen,  nor  with  any  of  the 
simple  combustibles.     Azote  has  no  action  on  it. 

It  does  not  unite  with  the  metals,  but  it  has  an  affinity 
for  several  metallic  peroxides. 

The  fixed  alkalies  dissolve  it  readily  when  they  are 
in  a  state  of  solution  in  water ;  but  they  do  not  melt  with 


•  And  yet  it  is  an  incombustible  body  !  how  is  this  fact 
reconcilable  with  the  idea  of  light  in  combustion,  being 
derived  either  from  the  oxygen  gas,  or  from  the  com- 
bustible ?     CoxE. 
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it  when  heated  in  a  crucible.  Barytes  and  strontian 
combine  vith  alumina,  both  when  heated  with  it  in  a 
crucible,  and  when  boiled  witli  it  in  water.  It  has  a 
strong  affinity  for  lime,  and  easily  melts  with  it  when  it 
exceeds  the  lime  in  quantity;  but  when  the  lime  ex- 
ceeds, fusion  does  not  take  place.  Magnesia  and  alumina 
have  no  action  on  each  other. 

It  is  probable  that  alumina,  like  the  alkaline  salts,  is 
a  metallic  oxide.  This  notion  was  entertained  long  ago 
by  chemists.  Davy  endeavoured  to  obtain  the  metallic 
basis  by  means  of  galvanism,  but  did  not  succeed,  though 
he  has  rendered  it  probable  that  a  metal  exists  in  it.  To 
this  metal  he  proposes  to  give  the  name  of  alumium. 

Sect.  II.     Of  Yttria. 

This  earth  was  discovered  by  Gadolinc  in  a  Swedish 
muieral  of  a  black  colour,  to  which  the  name  Gadolinite 
has  been  given.  To  obtain  it,  the  mineral  is  reduced  to 
powder,  dissolved  in  nitro-muriatic  acid,  filtered,  evapo- 
rated to  dryness,  redissolved,  filtered,  evaporated  to  dry- 
ness, the  residual  salt  is  heated  to  redness,  redissolved 
in  water,  and  ammonia  poured  into  the  solution.  A  white 
powder  falls,  which  is  yttria. 

Yttria,  thus  procured,  is  a  fine  white  powder  without 
taste  or  smell.  It  has  no  action  on  vegetable  blues.  Heat 
does  not  melt  it.     Its  specific  gravity  is  4.842. 

It  is  insoluble  in  water,  but,  like  alumina,  it  retains 
a  portion  of  that  liquid,  though  not  with  so  much  ob- 
stinacy. 

It  is  insoluble  in  the  liquid  fixed  alkalies  ;  but  it  dis- 
solves in  carbonate  of  aminonia,  and  in  all  the  other 
alkaline  carbonates.    - 

It  does  not  combine  with  oxygen,  the  simple  combus- 
tibles, or  azote. 

According  to  Ekeberg,  when  yttria  is  treated  with 
muriatic  acid,  a  quantity  of  chloric  gas  is  formed.  If 
so,  it  must  contain  oxygen,  and  of  course  be  a  metallic 
oxide.  The  opinion  is  probable,  though  no  attempts 
have  been  made  to  decompose  yttria  by  means  of  gal- 
vanism. 

Sect.  III.     Of  Glucina. 

Glucina  was  discovered  by  Vauquelin  in  the  two 
minerals  called  beryl  and  emerald.  They  are  pounded 
and  fused  with  thrice  their  weight  of  potash.  The  mass 
is  dissolved  in  muriatic  acid,  and  the  solution  evaporated 
to  dryness.  The  residuum  is  digested  in  water,  and  thrown 
upon  the  filter.  Tlie  liquid  which  passes  through  is  mixed 
with  carbonate  of  potusli,  and  the  precipitate  dissolved  in 
sulphuric  acid.  Sulphate  of  potash  being  added  to  the 
solution,  it  is  laid  aside  for  some  time.  Alum  crystals 
gradually  form.  When  no  more  appear,  filter  the  liquid, 
add  carbonate  of  ammonia  in  excess,  filter  again  and 
boil  the  liquid  for  some  time.  A  white  powder  pre- 
cipitates, which  is  glucina. 

Glucina  is  a  soft  white  powder,  without  either  taste 
or  smell.  It  adheres  strongly  to  the  tongue,  produces 
iio  change  on  vegetable  blues,  does  not  melt  when  heated, 
and  does  not  harden  and  contract  like  alumina.  Its 
specific  gravity  is  2.976.  It  is  insoluble  in  water,  but 
forms  with  it  a  paste  having  some  ductility. 

It  docs  not  combine  with  oxygen,  nor  with  the  simple 
combustibles,  or  azote. 

It  is  soluble  in  the  liquid  fixed  alkalies,  like  alumina  ; 
is  insolulilc  in  ammonia,  but,  like  yttria,  soluble  in  car- 
bonate of  ammonia. 


Mr  Davy  has  rendered  it  probable,  that  it  Is  a  metallic 
peroxide.  To  the  metallic  basis  he  proposes  to  give  the 
name  oi  glucium. 

Sect.  IV.     Of  Zirconia. 

Zirconia  was  discovered  by  Klaproth  in  the  two  min- 
erals called ^'ar^-ora  or  zircon,  and  in  the  hyacinth.  Fuse 
the  pounded  mineral  with  thrice  its  weight  of  potash  ; 
wash  the  mass  in  pure  water  till  the  whole  of  the  potash 
is  extracted,  then  dissolve  the  residuum  as  far  as  pos- 
sible in  muriatic  acid ;  boil  the  solution,  filter  and  add  a 
quantity  of  potash.  The  zirconia  precipitates  in  the 
state  of  a  fine  powder. 

Zirconia  is  a  white  powder  with  a  harsh  feel.  It  has 
neither  taste  nor  odour,  is  infusible  before  the  blow- 
pipe, but  when  violently  heated,  acquires  the  appearance 
of  porcelain.  In  this  state  it  is  hard,  and  its  specific 
gravity  is  4.3.  It  is  insoluble  in  water,  but,  when  pre- 
cipitated from  a  solution  and  dried  slowly,  it  retains 
water,  and  assumes  the  appearance  of  gum  arable. 

It  does  not  combine  with  oxygen,  simple  combustibles, 
azote,  nor  metals.  But  it  has  an  affinity  for  several 
metallic  oxides. 

It  is  insoluble  in  liquid  alkalies,  and  infusible  with 
them  ;  but  it  is  soluble  in  alkaline  carbonates. 

Mr  Davy  has  made  it  probable,  that  it  is  a  metallic 
peroxide.  To  the  metallic  basis  he  proposes  to  give 
the  name  of  zirconuun. 

Sect.  V.     Of  Silica. 

The  minerals  called  quartz,  rock-crystal,  flint,  kc. 
consist  almost  entirely  of  this  earth.  It  may  be  obtained 
in  the  following  manner.  Melt  in  a  crucible  a  mixture 
of  one  part  quartz  powder,  and  three  parts  potash  ;  dis- 
solve the  mass  in  muriatic  acid,  and  evaporate  to  dry- 
ness ;  towards  the  end  of  the  evaporation,  the  liquid 
assumes  the  form  of  a  jelly  ;  wash  the  residue  in  water, 
and  dry  it. 

Silica,  thus  obtained,  is  a  fine  white  powder,  with  a 
harsli  feel,  and  without  either  taste  or  smell.  Its  specific 
gravity  is  2.66.  It  has  no  effect  on  vegetable  colours, 
is  insoluble  in  water,  and  infusible  by  the  heat  of  our 
furnaces.  It  does  not  form  a  ductile  paste  with  water, 
like  alumina.  It  is  found  native  crystallized,  most  com- 
monly in  hexagonal  prisms,  terminated  by  six-sided 
pyramids. 

It  does  not  combine  with  oxygen,  the  simple  combus- 
tibles, simple  incombuslibles,  or  the  metals.  It  may  be 
fused  with  several  of  the  metallic  oxides. 

The  fixed  alkalies  may  be  fused  with  it  into  glass. 
Ammonia  has  no  action  on  it.  It  may  be  combined  with 
barytes,  strontian,  lime,  and  magnesia,  by  heat.  There 
is  a  strong  affinity  between  it  and  alumina. 

Mr  Davy  has  rendered  it  probable,  that  silica,  like 
the  other  earths,  is  a  metallic  peroxide.  To  the  me- 
tallic basis  of  it  he  proposes  to  give  the  name  of  lilicium 

Chap.  I. 


Of  Oxides. 

Many  bodies,  as  we  have  seen  already,  are  capable  of 
combining  with  oxygen.  Now,  the  compounds  into 
which  oxygen  enters  arc  of  two  kinds.  They  either 
possess  the  properties  of  acids,  or  they  arc  destitute  of 
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tliesc  properties.  To  tlic  first  class  tlic  term  acid  lias 
been  applied  ;  to  tlic  second  that  of  oxide.  Uy  oxide, 
tlien,  is  meant  a  combination  of  oxygen  and  some  other 
subHtancc  destitute  of  tin-  properties  lKlon(;inK  toacitls." 
It  is  very  eonnnon  to  find  the  same  base  coml)ine  with 
ditVcrcnt  doses  of  oxyjjen,  and  form  both  acida  and 
oxides.  In  all  these  cases,  the  nniulUr  prop(jrtion  of 
oxy^jen  constitutes  the  oxide,  and  the  iurifer  the  acid. 
Hence  it  follow  s,  that  oxides  always  contain  less  oxyjjen 
than  acids  with  the  same  base. 

The  oxides  which  we  have  to  examine,  arc  combina- 
tions of  oxygen  with  the  simi)le  coiubusiibles  and  incom- 
busliblcs:  I'oi'  the  metallic  oxides  have  been  already 
described  in  the  h'irst  Book,  while  treating  of  the  luitals. 
All  that  is  known  of  the  oxides  of  phosphorus  and  sul- 
phur has  also  been  stated.  VVe  have  only  to  examine 
in  this  place,  therefore,  the  oxides  of  hydrogen,  carbon, 
and  azote. 

Sect.  I.  Of  the  Oxide  of  Ilijdrogen,  or  Water. 

This  well  known  liquid  is  found  in  abundance  in  every 
part  of  the  world.  When  pure,  in  which  state  it  may  be 
obtained  by  distillation,  it  is  destitute  of  colour,  taste,  and 
smell. 

At  the  temperature  of  40°,  a  cubic  foot  of  pure  water 
veighs  4r)'10'J.4946  grains  troy,  or  999.0914161  ounces 
avoirdupois.  Hence  a  cubic  inch  of  water  €1140°  weighs 
25'J.yj3  grains,  and  at  60°  252.72  grainy.  The  specific 
gravity  of  water  is  always  supposed  1. 000,  and  it  is  made 
the  measure  of  the  specific  gravity  of  every  other  body. 

When  cooled  down  to  22°,  it  crystallizes  and  becomes 
ice.  At  212°  it  boils,  and  is  converted  into  s^cam,  an 
elastic  fluid,  invisible  like  air,  and  about  1800  times 
more  bulky  tlian  water.  The  boiling  point  of  water  is 
somewhat  altered  by  dissolving  salt  in  it.  Some  salts 
raise  the  boiling  point,  others  lower  it  a  little,  while 
some  produce  both  e fleets  according  to  the  proportion 
employed. 

Water  is  not  altered  by  heat.  It  absorbs  a  little  air, 
and  a  certain  projiorlion  of  all  gases  exposed  to  it.  By 
long  boiling,  or  by  being  placed  in  an  exhausted  receiver, 
it  is  freed  from  the  greatest  part  of  this  air. 

Water  has  no  action  on  the  simple  combustibles  while 
cold  ;  but,  at  a  red  heat,  charcoal  decomposes  it.  The 
action  of  phosphorus  is  not  known.  Sulphur,  as  far  as  is 
known,  docs  not  decompose  it. 

Of  the  metals,  iron,  zinc,  antimony,  and  tin,  decom- 
pose it  when  assisted  by  heat ;  silver,  gold,  copper,  and 
platinum,  have  no  efl'ect  on  it.  The  action  of  the  other 
metals  has  not  been  ascertained.  The  metallic  bases  of 
the  alkalies  and  earths  decompose  it  with  great  rapidity, 
at  the  Hsual  temperature  of  the  atmosphere. 

Water  dissolves  the  alkalies  and  alkaline  earths.  The 
earths  proper  are  insoluble  in  it.  It  dissolves  also  acids 
and  salts,  and  is  capable  of  combining  with  a  great  variety 
of  bodies.  Water  unites  to  bodies  two  diftercnt  ways. 
Some  it  dissolves,  and  the  compound  becomes  liquid  like 
water.  In  this  way  it  dissolves  sugar,  common  salt,  and 
many  other  bodies.     Other  bodies  combine  with  it  with- 


•  This  appears  to  be  a  correct  view  of  the  subject; 
and  if  so,  it  is  a  sufficient  reason  for  avoiding  the  indis- 
criminate application  of  tlie  terms  oxyds  and  acids, 
so  frecjuent  in  chemical  writings  ;  as  is  conspicuous  in 
the  combinations  of  arsenic  and  oxygen,    Coxe. 


out  losing  their  solidity.  The  h^km-  loses  Ha  liquid  form, 
and  assumes  that  of  the  bmly  with  which  it  unites.  In 
this  way  it  crimbines  with  lime,  with  alumina,  with  many 
salts,  and  with  various  metallic  oxides.  When  the  com- 
pound <jf  water  with  another  substance  remains  liquid, 
the  proportion  of  water  is  uriliinitcd  ;  but  when  the  com- 
pound formed  is  solid,  the  water  combines  always  in  a 
certain  determinate  proportion.  To  the  first  kind  of 
comi)ounf!,  the  name  of  soUitt'jn  has  been  given;  to  the 
second,  the  term  hydrate  has  been  applied.  Thus,  «/af*- 
ed  lime  \a  cMn\  Injdratr  <jf  lime  ;  the  crystals  of  barytcs 
and  stionlian  are  railed  htjdralea  of  bar y tea  and  atrontian. 
Most  of  the  metallic  hydrates  have  lively  colours,  a 
strong  taste,  and  are  easily  soluble  in  acids  ;  while  the 
oxide  which  constitutes  the  base  of  the  hydrate  is  usually 
duller  in  its  colour,  often  tasteless,  and  always  more  dif- 
ficulily  soluble  in  acids.  The  hydrate  of  copper  is  blue, 
that  of  nickel  and  iron  green,  that  of  cobalt  red,  and  that 
of  tin  white. 

All  the  gases,  in  their  usual  state,  contain  a  quantity  of 
water,  from  which  they  are  best  freed  by  exposure  to  a 
very  low  temperature. 

The  ancients  considered  water  as  an  elementary  sub- 
stance. V^an  Helmont  endeavoured  to  prove,  that  plants 
could  be  nourished  by  pure  water  alone,  and,  of  course, 
that  it  could  be  converted  into  all  the  substances  found  in 
vegetables.  Boyle  thought  that,  by  long  digestion  in 
glass  vessels,  it  could  be  converted  into  silica.  His  ex- 
periment was  confirmed  by  MargrafT.  But  Schecic  and 
Lavoisier  proved,  that  the  silica  was  obtained  by  the  de- 
comjiosition  of  the  glass  vessel  in  which  the  experiment 
was  made.  Mr  Cavendish,  in  1781,  ascertained  that  wa- 
ter is  a  compound  of  oxygen  and  hydrogen,  nearly  in  the 
proportion  of  seven  parts  of  the  former,  and  one  of  the 
latter;  and  this  discovery  was  cor.firmed  by  a  number  of 
very  laborious  and  rigid  experiments. 

Sect.  II.  Of  Carbonic   Oxide. 

The  substance  at  present  known  by  the  name  of  car- 
bonic oxide,  is  a  gas  which  was  confounded  with  carbu- 
reted hydrogen,  till  Dr  Priestley  drew  the  attentibn  of 
chemists  to  it,  in  a  dissertation  which  he  published  in 
defence  of  the  doctrine  of  phlogiston.  It  was  examined, 
in  consequence,  by  Mr  Cruikshanks,  who  showed  it  to  be 
a  compound  of  oxygen  and  carbon,  and  not  of  hydrogen 
and  carbon,  as  Priestley  had  supposed.  Clement  and  De- 
sormes  also  analysed  it  with  the  same  result. 

It  may  be  obtained  most  readily  by  mixing  together 
equal  weights  of  iron  filings  and  chalk,  each  as  diy  as 
possible,  and  exposing  them  to  a  red  heat  in  an  iron  re- 
tort. A  gas  comes  over  in  abundance.  It  consists  partly 
of  carbonic  acid,  partly  of  carbonic  oxide.  The  first  gas 
is  removed  by  washing  in  lime-water.  The  carbonic 
oxide  remaijis  behind. 

Carbonic  oxide  is  mvisiblc,  and  possesses  the  mecha- 
nical properties  of  common  air.  Its  specific  gravity  is 
0.956,  that  of  air  being  1.000.  No  animal  can  breathe 
it  without  deatli.  No  combustible  substance  will  bum 
in  it. 

It  bums  with  a  blue  flame,  giving  out  but  little  light, 
and  is  wholly  converted  into  carbonic  acid  gas.  When 
mixed  with  oxygen  gas,  and  kindled  by  means  of  an 
electric  spark,  100  parts  of  it  require  45  parts  by  bulk 
of  oxygen  gas  for  complete  combustion.  The  result  is 
about  90  parts  of  carbonic  acid  gas.    From  this  experi' 
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ment  it  has  been  deduceL  that  carbonic  oxide  is  com- 
posed of 

41  carbon. 

59  oxygen. 

100 

The  simple  combustibles  have  but  little  action  on  this 
gas.  Hydrogen  has  none,  even  at  a  red  heat,  nor  char- 
coal, nor  sulphur.  But  it  dissolves  a  little  phosphorus, 
and  acquires  the  property  of  burning  with  a  yellow 
flame. 

The  simple  incombustibles  have  no  effect  on  it  at  any 
temperature  tried.  Clilorine  gradually  destroys  it  over 
•water,  converting  it  into  carbonic  acid  gas.  This  mix- 
ture cannot  be  kindled  by  electricity  ;  whereas  a  mixture 
of  chlorine  and  carbureted  hydrogen  burn  directly  when 
an  electric  spark  is  passed  through  them. 

Its  action  on  metals  and  their  oxides  has  been  but  im- 
perfectly examined.  Neither  the  alkalies  nor  the  earths 
have  any  action  on  it  whatever. 

Sect.  III.     Of  the  Oxides  of  Azote. 

Azote  and  oxygen  form  two  different  oxides,  both 
gases,  and  both  discovered  by  Dr  Priestley.  The  first 
has  been  called  nitrous  oxide  gas,  the  second  nitrous  gas, 
or  nitric  oxide  gas. 

1.   JVitrous  Oxide  Gas. 

This  gas  was  discovered  by  Dr  Priestley  in  1776,  and 
called  by  him  defihlogisticated  nitrous  gas.  The  asso- 
ciated Dutch  chemists  examined  it  in  1793,  and  ascer- 
tained its  composition.  But  for  the  best  account  of  it, 
we  are  indebted  to  Mr  Davy. 

It  may  be  obtained  by  exposing  the  salt  called  jiitrate 
of ''ammonia  in  a  retort  to  a  heat  between  340°  and  500". 
It  melts  and  emits  abundance  of  gas,  which  may  be  col- 
lected in  jars  of  water. 

Thus  obtained,  it  has  all  the  mechanical  properties 
of  air.  lis  specific  gravity  is  1.603,  that  of  air  being 
J. 000. 

It  supports  combustion  better  than  common  air,  al- 
most as  well  as  oxygen  gas,  but  for  a  much  shorter  time. 
But  combustibles  do  not  burn  in  it,  unless  previously  in 
a  state  of  ignition. 

It  may  be  breathed  for  a  short  time,  and  produces 
effects  similar  to  intoxication. 

Water  absorbs  nearly  its  own  bulk  of  this  gas,  and  ac- 
quires a  sweetish  taste;  but  its  other  properties  are  not 
perceptibly  altered.  It  may  be  driven  off  from  the  wa- 
ter unaltered  by  means  of  heat. 

It  is  not  altered  by  light,  nor  by  a  moderate  heat.  But 
by  a  red  heat  it  is  decomposed,  and  converted  into  nitric 
acid  and  common  air. 

Oxygen,  or  common  air,  has  no  action  on  this  gas. 

Sulphur,  if  introduced  into  this  gas  while  bin'ning 
■with  a  blue  flame,  is  immediately  extinguished  ;  but,  if 
it  be  burning  with  a  violet  flame,  it  continues  to  burn  for 
some  time  with  great  brilliancy  with  a  fine  red  flaniL-. 
The  products  are  sulphuric  acid  and  azote. 

Phosphorus,  when  touched  with  a  wire  white  hot, 
burns  with  great  brilliancy  in  this  gas.  The  products 
are  azotic  gas,  phosplioric  acid,  and  nitric  acid. 

Charcoal  may  be  kindled  in  it  by  means  of  a  burning 
glass.  The  products  are  carbonic  acid  gas, and  azotic  gas. 

Hydrogen  detonates  with  it  by  means  of  electricity. 


According  to  Mr  Davy,  39  measures  of  nitrous  oxide 
consume  40  measures  of  hydrogen,  and  after  the  com- 
bustion 41  measures  of  azotic  gas  remain.  From  this 
experiment  it  has  been  concluded,  that  nitrous  oxide  is 
composed  by  weight  of 

63  azote. 

37  oxygen. 

100 

Sulphureted,  phosphureted,  and  carbureted  hydrogen 
gas  likewise  burn  when  mixed  with  nitrous  oxide,  and 
kindled. 

Neither  azote  nor  muriatic  acid  produce  any  effect 
upon  this  gas. 

Some  of  the  metals,  as  iron  and  zinc,  burn  or  may  be 
oxidized  in  it. 

It  has  the  property  of  combining  with  alkalies,  and  of 
forming  a  peculiar  species  of  salt,  to  which  the  name  of 
azotites  may  be  given.  Mr  Davy,  to  whom  we  aie  in- 
debted for  the  discovery  of  these  compounds,  did  not  suc- 
ceed in  combining  nitrous  oxide  with  ammonia  and  the 
earths,  but  he  has  rendered  it  probable  that  such  com- 
pounds are  possible. 

2.  J\/'itrotis  Gas. 

This  gas  was  accidentally  obtained  by  Dr  Hales  ;  but 
its  properties  were  first  investigated,  and  its  nature  as- 
certained, by  Dr  Priestley. 

To  obtain  it,  dissolve  copper  or  silver  in  nitric  acid 
diluted  with  water,  a  gas  separates,  which  may  be  col- 
lected hi  jars  over  water,  and  is  the  gas  in  question.* 

It  possesses  the  mechanical  properties  of  common  air. 
Its  specific  gravity  is  1.094,  that  of  air  being  1.000. 

It  is  exceedingly  noxious  to  animals,  producing  instant 
suffocation  whenever  they  attempt  to  breathe  it. 

Most  combustible  substances  refuse  to  burn  in  it.  But 
pyrophorus  Imrns  in  it  with  great  splendour ;  and  Hom- 
berg's  phosphorus  takes  fire  in  it  spontaneously,  just  as 
in  common  air.  Dr  Heni-y  has  ascertained,  that  ammo- 
niacal  gas,  when  mixed  with  it,  detonates  by  means  of 
electricity. 

When  mixed  with  common  air,  or  oxygen  gas,  a  yel- 
low colour  appears  ;  and  if  the  mixture  be  standing  over 
water,  its  bulk  gradually  diminishes  very  considerably. 
The  yellow  colour  is  owing  to  the  presence  of  nitrous 
acid  which  is  formed,  and  the  diminution  of  bulk  to  the 
gradual  absorption  of  that  acid  by  the  water.  The  cause 
of  this  remarkable  phenomenon  is  obvious.  The  nitrous 
gas  combines  with  the  oxygen,  and  forms  nitrous  acid. 
Hence  the  diminution  of  bulk  depends  upon  the  t|uantity 
of  oxygen  present.  Tliere  is  a  good  deal  of  diflcrencc 
in  the  result  obtained  by  chemists  of  the  amount  of  the 
diminution  of  bulk  which  ensues.  According  to  Dalton, 
21  measures  of  oxygen  gas  unite  either  with  36  mea- 
sures of  nitrous  gas,  or  with  72  measures.  According  to 
Gay  Lussac,  100  measures  of  oxygen  gas  unite  cither 
with  200  or  with  300  measures  of  nitrous  gas,  according 
to  circumstances. 

Nitrous  gas,  by  electricity,  is  converted  into  nitrous 
acid  and  azote. 

Water,  according  to  Dr  Priestley,  absorbs  about  onc- 
tcnlh  its  bulk  of  this  gas;  according  to  Dr  Henry,  about 
one-twentieth  of  its  bulk. 


•  It  is  very  largely  and  conveniently  obtained  likewise 
in  the  oxygenation  of  sugar  by  the  nitric  acid.     Coxe. 
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It  is  dccampostd  by  phosphorus  and  charcoal,  and 
probably  also  by  sulphur  at  a  very  hiijli  tcmptralurc. 
HydroKfii  (;as  mixed  with  it  burns  with  a  green  llanic. 
This  mixture,  according  to  Fourcroy,  detonates  when 
passed  through  a  red-hot  tul)c. 

Neither  azote  nor  muriatic  acid  produce  any  effect 
upon  it. 

Several  of  tlie  metals  decompose  it.  When  kept  for 
some  lime  in  coiiiiici  with  iron,  its  bulk  diminishes,  and 
it  is  converted  into  nitrous  oxide. 

It  is  absorbed  unchanged  by  a  solution  of  green  sul- 
phate or  muriate  of  iron.  The  liquid  acquires  a  tlecp 
brown  colour,  and,  when  kept,  becomes  blue.  The  gas 
jnay  l)e  expelled  unaltereil  by  heat. 

The  following  bodies  convert  this  gas  into  nitrous  ox- 
ide. Alkaline  sulphites,  hydrogureted  sulphurets,  mu- 
riate of  tin,  sulphureted  hydrogen  gas,  iron  or  zinc  fil- 
ings moistened  with  water. 

I'rom  the  analysis  of  Mr  Davy,  it  appears  to  be  com- 
posed by  weight  of 

57  oxygen. 
43  azote. 

100 
According  to  Gay-Lussac,  nitrous  gas  is  composed  of 
equal  bulks  of  oxygen  and  azotic  gas  united  together, 
and  its  specific  gravity  is  exactly  the  mean.  Hence  no 
change  of  bulk  takes  place  when  they  are  combined. 
This  would  give  us  nitrous  gas  composed  by  weight  of 

53  oxygen. 

47  azote. 


100 


Ch.\p.  V. 

Of  Acids. 

The  word  acid.,  originally  synonymous  with  sour,  is  at 
present  applied  to  all  bodies  possessed  of  the  following 
properties : 

1.  When  applied  to  the  tongue,  they  excite  that  sen- 
sation which  is  called  sour  or  acid. 

2.  They  change  the  blue  colours  of  vegetables  to  red. 

3.  They  unite  with  water  in  almost  every  proportion. 

4.  They  combine  with  the  alkalies,  earths,  and  metal- 
lic oxiCes,  and  form  a  class  of  bodies  called  salts. 

Every  acid  does  not  possess  the  whole  of  these  pro- 
perties. But  all  of  them  possess  a  sufficient  number  to 
distinguish  them  from  other  bodies.  The  second  and 
fourth  properties  arc  considered  as  the  most  important 
and  essential. 

It  was  at  one  time  believed,  that  there  existed  only 
one  acid  in  nature,  and  that  all  bodies  owed  their  acidity 
to  the  presence  of  that  acid. 

This  notion  was  long  a  favourite  one  among  chemists, 
and  sulphuric  and  phosphoric  acids  were  pitched  upon 
as  tlic  universal  acids.  But  the  claims  of  neither  could 
stand  the  lest  of  a  rigid  examination.  At  last  Mr  Lavoi- 
sier proved,  that  many  substances  were  capable  of  com- 
bining with  oxygi-n,  and  by  that  means  were  converted 
into  acids.  Hence  oxygen  was  termed  the  acidifying 
princi/ile. 

All  that  can  be  meant  by  this  appellation,  is  onlv  that 
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many  acids  contain  ojsygen  us  a  conililucni,  and  that, 
when  deprived  of  oxygen,  they  lose  their  acid  charac- 
ters. In  this  .sense  the  appellation  is  correct  enough. 
But  it  is  not  true  that  oxygen  itself  possesses  acid  cha- 
racters; neither  has  it  been  proved  that  it  exists  in  eve- 
ry acid.  IVIany  substances  contain  oxygen  which  arc  en- 
tirely destitute  of  acid  properties.  Thus  water,  alkalies, 
and  alkaline  earths,  contain  it.  Vet  it  would  be  absurd 
to  consider  any  of  these  bodies  as  acids. •  As  the  acids 
are  very  numerous,  and  very  heterogeneous  in  their  pro- 
perties, it  will  be  of  some  importance  to  subdivide  ihcin 
into  classes.  They  may  be  arranged  under  three  heads; 
I.  Acid  products;  2.  Acid  supporters ;  3.  Combustible 
acids. 


Class  I.    Mid  Products. 

All  the  acids  belonging  to  this  class  possess  the  follow- 
ing properties : 

1.  They  may  be  formed  by  combustion.  Of  course 
their  base  is  a  simplct  combustible. 

2.  They  arc  incombustible. 

3.  They  resist  a  violent  heat  without  decomposition'. 
But  to  this  there  are  some  exceptions. 

4.  Tin  y  are  decomposed  by  the  joint  action  of  a  com- 
bustible body  and  caloric. 

5.  Oxygen  is  an  essential  ingredient  in  all  of  them. 
Some  of  the  combustibles  combhie  with  two  doses  of 

oxygen,  and  form  two  distinct  acids.  When  that  hap- 
pens, the  acid  containing  the  smallest  dose  of  oxygen  is 
distinguished  by  the  termination  ous,  while  that  which 
contains  a  maximum  of  oxygen,  is  distinguished  by  the 
termination  ic.  Thus  sul/i/iuroiis  and  sid/ihuric  acids. 
The  first  contains  the  least,  and  the  second  the  most  ox- 

The  following  Table  exhibits  the  names  of  the  acid 
products,  their  bases,  and  the  proportion  of  oxygen  in 
each,  combhied  with  100  of  the  bases  as  far  as  it  is  known 
at  present. 


*  To  which  w-e  may  add,  that  if  chlorine  constitutes 
muriatic  acid,  when  united  to  hydrogen,  then  we  have 
two  acidifying  principles.  If  the  shnplc  inflammables 
(so  called)  contain  hydrogen,  as  is  contended  by  many 
cjjcellent  chemists,  it  umst  be  demanded,  what  becomes 
of  it  in  the  acidification  of  those  bodies? — As  all  the  ve- 
getable and  animal  acids  are  admitted  to  possess  hydro- 
gen, without  which  no  acid  properties  would  be  evident 
in  them  ;  it  almost  conclusively  follows,  that  this  princi- 
])le  is  e([ually  essential  to  the  complete  acidification  of 
the  acids  produced  from  the  (supposed)  simple  inflam- 
mables.    CoxE. 

t  It  is  yet  to  be  proved  that  any  simple  combustible 
exists,  except  hydrogen,  or  more  properly  phlogiston. 
This  appears  to  be  the  principle  which  gives  by  its  pre- 
sence,combustibility  to  every  other  body ;  and  sooner  or  la- 
ter, the  existence  of  an  uniform  principle  of  inflammability 
must  be  admitted  in  the  theories  of  chemistry.  It  is 
highly  gratifying  to  see  such  an  opinion  advocated  by 
so  excellent  a  chemist  as  professor  Cooper,  of  Carlisle. 
f'ide  his  JVotes  to  his  late  edition  of  Actum's  Chemistry, 
vol.  i.  p.  394,  Si  p.  424.  Ibid. 
4  S 
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Names. 

Bases. 

Proportion 
of  O.tvgen 
to  lOO'Base. 

Sulphuric 
Sulphurous 

Sulphur 

150* 
100 

Phosphoric 
Phosphorous 

Phosphorus 

114.7 
58? 

Carbonic 

Carbon 

25 

Boracic 

Boracium 

200 

Fluoric 

Unknown 

Sect.  I.     Of  Suljihiiric  jlcid. 

Sulphuric  acid  seems  to  have  been  discovered  by  tlie 
alchyniists.  It  was  long  obtained  by  distillina;  the  salt 
called  green  vitriol,  or  sul/ihate  of  iron.  Hence  the 
names  oil  of  -vitriol  and  vitriolic  acid  originally  applied  to 
it.  It  is  now  procured  by  burning  a  mixture  of  sulphur 
and  nitre  in  chambers  lined  with  lead,  the  bottom  of 
■which  is  covered  with  water.  The  acid  formed  is  dis- 
solved by  the  water,  and  is  concentrated  by  distillation 
in  glass  retorts. t 


*  With  respect  to  the  great  diversity  of  opinion  as  to 
the  proportions  of  oxygen  and  sulphur  in  this  acid,  see  the 
detail  in  the  preceding  part  of  this  work,  as  a  note,  un- 
der the  head  of  sulphur.  That  exposition  is  sufficient 
to.evince  the,  as  yet,  unsettled  state  of  chemistry;  and 
will  afford  proof  how  slight  a  distance  we  have  advanced 
towards  constructing  any  perfect  theory.     Coxe. 

1  A  nev/  theory  of  the  formation  of  sulphuric  acid 
has  been  published  by  Desormes  and  Clements,  to  which 
ihey  appear  to  have  been  led,  by  considering,  that  the 
proportion  of  nitre  used  in  the  process  does  not  contain 
a  sufficient  quantity  of  oxygen  to  convert  the  sulphureous 
•.lite  sulphuric  acid.  As  we  cannot  refer  to  the  volume 
of  Annales  de  Chemie  wliich  contains  it,  we  present  our 
readers  with  Sir  II.  Davy's  modification  of  the  same, 
wliich  is  more  satisfactory. 

"  The  sulphur,  by  burning,  forms  sulphureous  acid 
gas,  and  the  acid  in  the  nitre  is  decomposed,  giving  off" 
nitrous  gas ;  this  coming  in  contact  with  the  oxygen  of 
the  atmosphere,  produces  nitrous  acid  gas,  which  has  no 
action  upon  sulphureous  acid,  to  convert  it  to  sulphuric 
acid,  unless  water  be  present,  and  if  this  substance 
be  only  in  a  certain  proportion,  the  water,  the  nitrous 
acid  gas,  and  the  sulpliureous  acid  gas  combine,  and 
form  a  white  crystalline  solid.  By  the  large  quantity  of 
water  usually  employed,  this  compound  is  i«stantly  de- 
composed, oil  of  vitriol  formed,  and  nitrous  gas  given 
off,  which  in  the  air  again  becomes  nitrous  acid  gas,  and 
the  process  continues  according  to  the  same  principle  of 
combination  and  decomposition,  till  the  water  at  the  bot- 
tom of  the  chamber  is  become  strongly  acid." 

Should  the  al|ovc  reasoning  be  confirmed,  we  think  it 
probable,  that  sulphuric  acid  will  hereafter  be  formed 


Sulphuric  acid  is  liquid,  somewhat  of  an  oily  consis- 
tency, transparent  and  colourless  as  water,  without  any 
smell,  and  of  a  very  strong  acid  taste.  It  destroys  the 
texture  of  animal  and  vegetable  substances.  Its  speci- 
fic gravity,  when  as  strong  as  possible,  is  about  1.83.  It 
changes  ali  vegetable  blues  to  red,  except  indip-o.f 
When  of  tlie  specific  gravity  1.842,  it  boils  at  546°. 
When  exposed  to  cold,  it  crystallizes  or  congeals.  The 
temperature  necessary  depends  upon  the  strength. 
When  of  the  specific  gravity  1.780,  it  freezes  at  46". 
When  stronger  or  weaker,  it  requires  a  much  greater 
degree  of  cold. 

It  has  a  strong  attraction  for  water,  and  when  exposed 
to  the  atmosphere,  imbibes  nearly  seven  times  its  weight 
of  that  liquid.  When  the  two  liquids  arc  mixed  toge- 
ther, a  considerable  heat  is  evolved.  Thus  four  parts  of 
acid  and  one  of  water  raise  the  thermometer  to  about 
300°.  The  density  of  this  mixture  is  always  considera- 
bly greater  than  the  mean.  From  the  experiments  of 
Kirwan,  it  appears  that  the  strongest  sulphuric  acid  of 
commerce  contains  almost  l-5th  of  water,  the  remaininq: 
4-5ths  are  pure  acid.§ 


without  the  addition  of  nitre  ;  as  the  nitrous  gas  may  be 
furnished  by  many  processes  of  the  laboratory,  particu- 
larly during  the  dissolution  of  mercury  and  silver,  for 
preparing  red  precipitate  and  lunar  caustic ;  also,  dur- 
ing- the  dissolution  of  copper  in  sulphuric  acid,  with  the 
addition  of  a  little  nitric  acid  to  furnisli  oxygen  ;  as  iu 
the  preparation  of  sulphate  of  cop]5cr. 

We  deem  it  proper  to  add,  that  Parks,  in  a  note  to  the 
3d  edition  of  his  Chemical  Catechism,  1805,  p.  535,  on 
the  authority  of  an  ingenious  youth,  grand-son  to  Dr 
Priestley,  says,  that  the  above  tlieory  was  tried  on  a  large 
scale  at  Birmingham,  and  failed.  No|»ne  drop  of  acid 
was  formed,  although  a  current  of  nitrous  gas  was  conti- 
nually thrown  into  the  chamber  where  sulphur  was  burn- 
ing for  two  days  and  nights.  We  are  totally  at  a  loss  to 
conceive  what  could  have  occasioned  the  failure  ;  as  the 
result  of  no  experiment  in  chemical  science  is  more  uni- 
form than  the  production  of  sulphuric  acid,  on  the  mix- 
ture of  sulphurous  acid  gas  and  nitrous  gas,  provided 
water  be  present.  If  Mr  Parks'  young  friend  is  to  be  li- 
terally understood,  that  not  one  drofi  ofzx\y  acid  was  form- 
ed, he  was  undoubtedly  misinformed,  as  the  nitrous  gas 
and  the  oxygen  of  the  air  of  the  chamber  would  combine, 
and  form  nitric  acid,  whilst  from  the  quantity  of  nitrous 
gas  thrown  in  during  tvvo  days  and  nights,  the  water  of 
the  chamber  must  at  least  have  become  diluted  nitric 
acid. 

In  our  judgment,  the  sulphur  should  be  burned  in  a 
furnace  without  (not  within)  the  chamber,  and  possess  a 
moderate  draught,  to  carry  the  sulphurous  acid  gas  into 
the  chamber.     Hembkl,  jun. 

\  There  is  not  a  single  property  ascribed  to  the  class 
of  bodies  called  acids,  which  is,  either,  not  deficient  in 
some  of  the  class,  or  is  to  be  found  in  other  bodies  not 
allied  to  them  !  What  then,  it  may  be  asked,  is  the  pro- 
perty that  oxygen,  as  the  acidifying  principle,  affords  ex- 
clusively to  them  ?     CoxK. 

§  Can  any  of  the  acids  bo  procured  in  a  perfectly  dry 
state?  It  is  very  doubtful.  If  they  can,  is  there  one  which 
in  such  a  state  of  complete  siccity,  would  evince  the  pro- 
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Tlio  following  Tabic,  drawn  up  by  Mr  Dalton  fiom 
his  own  experiments,  exhibits  the  strcnj^tii  ami  the  boil- 
ing point  of  sulphuric  acid  of  various  densities. 


Oil  gold  and  pla- 


UcHlutlti 

Sp.  fir. 

percent. 

Uoilin^ 

of  acid. 

I.y 
Wligllt. 

puiiit. 

1.850 

81 

6:^0° 

I.K49 

80 

605 

I.S48 

79 

590 

1.847 

78 

575 

1.8-kl 

77 

560 

1.84  J 

76 

545 

1.838 

75 

5C0 

1.8:13 

74 

515 

1.827 

73 

501 

1.819 

72 

487 

1.810 

71 

470 

1.801 

70 

460 

1.791 

69 

447 

1.730 

68 

435 

Sp.  Or, 
oi  acid. 


1.769 

1.757 

1.744 

1.730 

1.715 

1.699 

1  684 

1.670 

1.650 

1.520 

1.408 

1.30+ 

1.200 

1.10—1 


Ki-alacid 
percent 

l.y 
weight. 


67 

66 

65 

64 

63 

62 

61 

60 

58.6 

50 

40 

30 

20 

10 


liniling 
puiiit. 


4  22° 

41(1 

400 

391 

382 

374 

367 

360 

350 

290 

260 

340 

224 

218 


From  the  most  accurate  experiments  hitherto  iiuule, 
sulphuric  acid  appears  to  be  composed  of 
60  oxygen. 
40  sulphur. 

100 

Tliis  acid  is  not  altered  by  exposure  to  light  nor  heal. 
Oxygen  gas  does  not  act  upon  it  nor  combine  with  it. 

The  simple  combustibles  have  but  little  eflcct  upon 
it  at  the  ordinary  temperature  of  the  atmosphere,  but 
when  assisted  by  heat,  they  all  decompose  it.  When 
hydrogen  gas  and  the  acid  are  passed  through  a  red-hot 
tube,  water  is  formed,  and  sulphur  deposited.  Charcoal 
absorbs  oxygen  from  it,  and  readily  converts  it  into  sul- 
phurous acid,  or  into  sulphur,  if  the  heat  be  long  conti- 
nued. Phosphorus  and  boracium  produce  the  same  ef- 
fect. Sulphur,  when  boiled  with  it,  readily  converts  it 
into  sulphurous  acid. 

Azote  has  no  action  on  it;  but  it  readily  absorbs  mu- 
viatic  acid,  and  forms  a  smoking  compound,  which  acts 
powerfully  upon  some  metals. 

Sulphuric  acid,  when  concentrated,  has  little  action  on 
the  metals.  When  diluted,  it  dissolves  iron  and  zinc 
with  rapidity,  water  is  decomposed,  and  hydrogen  gas 
emitted.*     When  heated,  it  oxidizes  several  of  the  mc- 


perties  of  acids  ?  This  may  be  also  doubted.  And 
hence,  it  might  be  contended,  that  water  is  the  acidify- 
ing principle  of  all  the  class,  perhaps  with  equal  force, 
as  that  oxygen  is  the  exclusive  acidifying  principle. 
dxE. 

*  The  common  opinion  tliat  the  sulphuric  acid  is  not 
decomposed,  although  its  presence  is  absolutely  essen- 
tial in  the  process,  and  merely,  because  it  is  said  that  it 
can  subsequently  combine  with  as  much  alkali  as  pre- 
viously to  the  process,  is  adduced  as  an  example  of 
what  has  been  termed  disposing  alVmity.  As  it  can  be 
satisfactorily  explained  on  the  common  doctrines  of  the 
anti-phlogistic  school,  without  requiring  such  a  sacri- 
fice of  reason,  as  the  present  explanation  demands;  it  is 
desirable  that  the  advocates  of  the  opinion  would  give  it 


tals,  and  suiphuroti.s  arid  i^  cxhal'.  i. 
tinuni  it  produces  no  ed'ecl  wlu.ii  vi.r. 

It  uniKs  readily  with  the  alkalies,  cacllis,  and  metallic 
oxides;  and  forms  with  them  a  class  of  bodies  called 
Btitftlmtrn. 

It  absorbs  a  good  deal  of  nitrous  gas,  and  acquires,  ii. 
consciuciice,  a  purplish  colour.t 

This  acid  is  (jf  I'rcni  ini|Kiri;'.iii  ( .  huili  'n  rli/m^^ti  ■ 
and  the  arts. 

Sect.  II.     Of  Sul/i/iurcut  ^cid. 

The  existence  of  this  acid  was  pointed  out  by  Slalil. 
but  Priestley  was  the  first  who  procured  it  in  a  separate 
state.  It  may  be  obtained  by  distilling  in  a  retort  a  mix- 
ture of  two  ijarts  sulphuric  acid,  and  one  part  of  mercu- 
ry. An  eflervescence  takes  place,  and  a  gas  comes  over, 
which  may  be  received  in  jars  over  mercury. 

It  is  colourless,  and  possesses  the  mechanical  proper- 
ties of  common  air.  It  has  a  strong  and  suflbcaiing 
odour,  precisely  the  same  as  that  emitted  by  burning 
sulphur.  Its  specific  gravity  is  2.265,  that  of  air  being 
1.000.  It  reddens  vegetable  blues,  and  gradually  de- 
stroys the  colour  altogether. 

When  strongly  heated,  sulphur  is  deposited,  and  sul- 
phuric acid  formed.  When  exposed  to  the  temperature 
of  — 18°,  it  is  condensed  into  a  liquid. 

Water  absorbs  o2  times  its  bulk  of  this  gas.  The  li- 
quid has  the  smell  of  the  gas,  an  acid  and  sulphureous 
taste,  and  tlu-  specific  gravity  1.0513.  It  may  be  frozen 
without  parting  with  the  gas.  P.ut  when  heated,  the  gas 
is  expelled.  When  this  liquid  is  left  to  itself,  it  gradual- 
ly absorbs  oxygen,  and  the  acid  is  converted  into  the  sul- 
phuric. 

Sulphur  and  phosphorus  seem  to  have  no  action  on 
this  acid  ;  but  hydiogen  and  charcoal  decompose  it  when 
assisted  by  heal,  and  sulphur  is  evolved.  Ncitlier  azote 
nor  muriatic  acid  produce  any  effect  upon  it. 

It  oxidizes  and  dissolves  iron,  zinc,  and  manganese. 

It  combines  with  the  salifiable  bases,  and  forms  sall.s 
called  sul/i/iites. 

Sulphuric  acid  absorbs  it,  and  forms  a  suigular  com- 
pound called  glacial  sut/ihuric  acid,  which  readily  be- 
comes solid,  and  smokes  when  exposed  to  tlie  air. 

Its  constitiients  arc       50  sulphur, 
50  oxygen. 

100 

Sect.  III.     Of  Phoafihoric  .4cid. 

This  acid  was  first  mentioned  by  Boyle,  but  its  pro- 
perties were  investigated  many  years  after.  It  may  be 
obtained  by  burning  phosphorus,  or  by  dissolving  phos- 
phorus in  nitric  acid,  and  evaporating  the  liquid  to  dn- 
ncss.t 


their  particular  attention,  so  that  the  absurdities  ii 
involves,  as  Dr  Henry  justly  observes,  should  be  no  lon- 
ger upheld.     CoxE. 

t  I  have  passed  this  gas  through  it  till  it  would  ab- 
sorb no  more ;  but  could  never  perceive  this  purplish 
colour.     It  may  nevertheless  be  as  stated.     Ibid. 

t  If  the  above  process  is  repeated  in  the  desultory 
manner  in  which  it  is  related,  it  may  be  attended  witli 
4S  2 
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In  this  stute  it  is  solid,  colouiless,  and  transparent,  not 
unlike  glass.  It  reddens  vegetable  blues,  has  no  smell, 
but  has  a  very  acid  taste.  When  exposed  to  the  air,  it 
attracts  moisture,  and  gradually  runs  into  an  oily-like 
fluid.  Its  specific  gravity  when  in  the  state  of  glass  is 
2.8516  ;  when  in  the  liquid  state,  1.417. 

It  is  very  soluble  in  water,  and  is  said  to  be  capable  of 
crystallizing,  but  it  is  difficult  to  obtain  it  in  that  state. 

Oxygen  has  no  eflcct  upon  it.  None  of  the  simple 
combustibles  are  known  to  be  capable  of  decomposing  it, 
except  charcoal.*  When  strongly  heated  with  this  sub- 
stance, phosphorus  is  disengaged.  The  simple  incom- 
buslibles  nave  no  efiect  on  it. 

It  is  capable  of  oxidizing  and  dissolving  some  of  the 
metals ;  but  its  action  on  these  bodies  is  by  no  means 
strong.  ^ 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  fihosfihales. 

According  to  tlie  experiments  of  Rose,  it  is  composed 
of  46.5  phosphorus,  • 

53.5  oxygen. 


100.0 


Sect.  IV.     Of  Phosphorous  Actd. 

This  acid  was  known  earlier  than  the  preceding.  For 
a  long  time  they  were  confounded.  Lavoisier  was,  per- 
haps, the  first  who  accurately  distinguished  them.  It 
may  be  obtained  by  exposing  phosphorus  to  the  open  air: 
it  gradually  absorbs  oxygen,  and  runs  into  a  liquid,  which 
is  the  acid  in  question. 

If  is  a  viscid  colourless  liquid,  having  a  very  acid  taste, 
and  emitting  the  smell  of  garlic,  especially  when  heated. 
It*  combines  with  water  in  any  proportion.  'When  eva- 
porated to  dryness  and  heated,  it  gives  out  phosphureted 
hydrogen  gas,  which  burns  when  it  comes  in  contact  with 
the  air.  This  continues  for  a  long  time,  and  at  last  the 
acid  is  converted  into  the  phosphoric.  If  nitric  acid  be 
poured  upon  it,  this  change  takes  place  much  more  ea- 
sily and  speedily. 

The  action  of  the  simple  combustibles,  the  incombus- 
tibles,  and  the  metals  on  this  acid,  is  similar  to  their  ac- 
tion on  phosphoric  acid. 

It  combines  with  the  different  salifiable  bases,  and 
forms  a  class  of  salts  called  fibosfihites. 

Sulphuric  acid,  by  the  assistance  of  heat,  converts  it 
into  phosphoric  acid. 

It  has  been  ascertained  that  this  acid  contains  less  oxy- 


the  most  eminent  danger  to  the  operator.  The  nitric 
acid  should  only  be  gently  warmed,  and  the  phosphorus 
added  in  -very  small  pieces  at  a  time  ;  on  each  addition,  a 
violent  effervescence  ensues,  and  a  quantity  of  red  va- 
pours are  disengaged ;  if  the  acid  is  too  hot,  or  the 
pieces  of  phosphorus  too  large,  the  latter  take  fire  and 
burst  the  vessel  to  pieces,  dispersing  the  acid  and  phos- 
phorus to  a  considerable  distance.     IIembel,  jun. 

*  The  action  of  combustibles  is  in  many  cases  very 
extraoi'dinary,  and  appears  to  be  inexplicable  on  com- 
mon opinions.  Thus  phosphoric  acid  is  decomposed 
by  chardoal ;  yet  charcoal,  although  the  only  substance 
capable  of  so  doing,  cannot  ()recipitate  cop])er  in  a  me- 
tallic slate  from  its  solutions ;  which  phosphorus  readily 
accomplishes.     Coxe, 


gen  than  the  phosphoric,  but  the  actual  proportion  has 
not  been  determined. 

Sect.  V.     Of  Carbonic  Acid. 

This  acid  was  discovered  by  Dr  Black.  Its  properties 
were  afterwards  investigated  by  Mr  Cavendish  and  Dr 
Priestley,  and  its  composition  ascertained  by  Mr  Lavoi- 
sier. It  was  at  first  called  fixed  air.  Mr  Lavoisier, 
after  ascertaining  its  base,  gave  it  the  name  which  it  now 
bears.  Every  chemist  almost  of  eminence,  during  the 
last  SO  years,  has  added  something  to  our  knowledge  of 
the  properties  of  this  remarkable  substance. 

It  may  be  obtained  by  burning  charcoal,  or  more  easily 
by  pouring  muriatic  acid  on  chalk  in  a  glass  retort,  and 
receiving  the  gas  which  is  extricated  in  glass  jars  over 
water.     This  gas  is  the  acid  in  question. 

It  is  mvisible,  and  possesses  the  mechanical  proper- 
ties of  air.  No  combustible  will  burn  in  it.f  It  is  unfit 
for  respiration.  It  affects  the  nostrils  with  a  kind  of 
pvmgent  sensation,  but  when  diluted  with  air  it  has  no 
smell  whatever.  Its  specific  gravity  is  1.500,  that  of  aiv 
being  1.000.     It  reddens  very  delicate  vegetable  blues. 

Atmosplieric  air  contains  about  yoVt  ^^  '"^^^  bulk  of  this 
gas. 

It  is  not  altered  by  passing  it  through  a  red  hot  tube ; 
but  vk'hen  electric  sparks  are  passed  through  it  for  a  long 
time,  its  bulk  increases,  and  a  portion  of  carbonic  oxide 
is  evolved. 

Water  absorbs  it  when  placed  in  contact  with  it.  The 
rapidity  of  the  absorption  is  much  increased  by  agitation,. 
Water  absorbs  its  own  bulk  of  this  gas  at  the  tempera- 
ture of  41°.  The  water  acquires  a  sour  taste,  a  spark- 
ling appearance,  and  the  property  of  reddening  vegeta- 
ble blues.  When  heated  or  frozen,  the  gas  is  extricated. 
It  makes  its  escape  also  if  the  liquid  be  left  exposed  to 
the  open  air. 

Carbonic  acid  is  not  acted  upon  by  oxygen,  nor,  as 
far  as  is  known,  is  it  altered  by  any  of  the  simple  com- 
bustibles, incombustibles,  or  metals.  But  several  of 
these  bodies,  as  charcoal,  phosphorus  and  different  me- 
tals, have  the  property  of  decomposing  it  at  a  red  heat, 
when  it  is  in  combination  with  lime,  barytes,  or  stron- 
tian.  In  these  cases  a  quantity  of  carbonic  oxide  is 
usually  evolved. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  carbonates. 

From  the  most  exact  experiments  hitherto  made,  we 
may  consider  this  acid  as  composed  very  nearly  of 
28  carbon. 
T2  oxygen. 

100 


Sect.  VI.     Of  Bomcic  Acid. 

This  acid  is  obtained  from  the  salt  called  borax, 
brought  to  Europe  from  the  East,  where  it  is  found 
chicHy  at  the  bottom  of  some  lakes  in  Thibet  and  China. 
It  was  first  extracted  from  borax   by  Homberg,[  and  its 


t  Potassium  burns  in  it,  according  to  the  experiments 
of  Mr  Davy.     Coxe. 

\  And  called  from  him,  the  sedative  snlt  of  Hom- 
berg.     Ibid. 


CnE31JSTIlY. 


693 


nature  was  ascertained  by  Raroii.  To  obtain  it,  dissolve 
lioiax  in  liol  water,  and  add  sulphuric  acid  till  the  li- 
fiuid  assumes  a  sensibly  acid  taste.  As  the  lii-|ui(l  cools, 
it  deposites  white  crystalline  scales,  which  are  boracic 
ucid. 

Thus  obtained,  it  has  the  form  of  thin  hex:i);onal 
scales  of  a  silvery  whiteness.  Its  taste  is  sourish  and  bit- 
terish. It  has  no  smell.  It  reddens  vej^etable  blues. 
Its  specific  gravity,  while  in  scales,  is  1.479,  when  melt- 
ed 1.803. 

It  is  not  altered  by  lii^ht  nor  heat.  In  a  red  heat  it 
melts  into  a  transparent  colouiless  glass,  which  becomes 
somewhat  opake  when  exposed  to  the  air,  but  does  not 
attract  moisture. 

Boiling  water  docs  not  dissolve  more  than  0.02  of  this 
acid,  and  told  water  still  less. 

Neither  oxygen,  the  simple  combustibles,  incombusti- 
iles,  or  metals,  produce  any  effect  upon  this  acid.  But 
when  heated  with  potassium  it  is  decomposed,  and  its 
base  boracium  sci)arated. 

From  Ihc  experiments  of  Davy,  wc  may  conclude  that 
boracic  acid  is  composed  of  about  33  boracium. 

67  oxygen. 

100 

It  is  soluble  in  alcohol,  and  alcohol  containing  it  burns 
with  a  green  coloured  flame."  It  dissolves  also  in  some 
of  the  oils. 

It  is  hardly  capable  of  oxidizing  any  of  the  metals  ex- 
cept iron  and  zinc. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  borates. 

Sect.  VII.     Of  Fluoric  Acid. 

This  acid  was  dicovercd  by  Scheelc.  He  obtained  it 
from  a  pretty  common  and  beautiful  mineral  callcd_^wor 
s/iar,  and  in  this  country  often  Derbyshire  spar.  This 
mineral  is  a  compound  of  fluoric  acid  and  lime.  Dr 
Priestley  first  obtained  the  acid  in  a  separate  state. 

To  procure  this  acid,  pour  sulphuric  acid  on  the 
pounded  spar,  and  apply  heat.  A  gas  comes  over,  which 
must  be  received  over  mercury.  It  is  the  acid  in  ques- 
tion. 

This  gas  possesses  the  mechanical  properties  of  air. 
It  does  not  support  combustion,!  nor  can  animals  breathe 
it.  It  smokes  when  mixed  with  the  atmosphere,  and 
has  a  smell  similar  to  that  of  muriatic  acid. 

It  is  not  altered  by  exposure  to  heat  or  light. 

Water  absorbs  it  rapidly.  If  glass  vessels  have  been 
employed  to  procure  it,  a  jelly  is  deposited  as  soon  as 
it  comes  in  contact  with  the  water.  This  jelly  consists 
of  silica,  which  the  gas  has  dissolved  from  the  glass, 
and  which  it  held  in  solution.  No  method  has  been  yet 
discovered  of  obiahiing  fluoric  acid  gas  free  from  foreign 
mattci'.l     If  leaden   vessels  be  used,  the   gas  docs  not 

•  Here  is  another  instance  of  a  combustible  body  af- 
fording a  peculiar  coloured  light  in  inflammation,  through 
the  agency  of  a  non-combustible ;  and  consc(|uently, 
another  proof,  against  the  opinion  of  the  light  in  com- 
bustion, lacing  derived  from  combustibles.     Coxe. 

+  Potassium  burns  in  it,  according  to  Davy.     Ibid. 

4  The  gas  above  spoken  of,  is  not  pure  fluoric  acid, 
but  what  has  been  called  silicated  fluoric  acid  gas — from 
holding  silex  in  solution.  The  real  fluoric  acid  is  a  fluid. 


assume  the  clestlc  forni,  at  leatt  wc  could  not  procure 
it  by  means  of  these  vesscls.§  When  fluor  spar  and  vi- 
tieous  boracic  acid  are  heated  together,  a  gas  is  obtain- 
ed, which  is  a  combination  of  the  two  arids,  to  which 
Thenard  and  Gay  Lussac,  who  discovered  this  com- 
pound gas,  have  given  the  name  (jf  fluoboracic  acid  gas. 

Neither  oxygen,  the  simple  combustibles,  incombus- 
tibles,  or  metals,  as  far  as  is  knov/n,  produce  any  cfTect 
upon  this  gas.  It  does  not  act  powerfully  upon  the 
nx^tals. 

The  fluoboracic  acid  is  absorbed  by  water,  and  forms 
a  very  powerful  acid  liquid,  nearly  as  heavy  as  sulphuric 
acid,  and  capable  of  resisting  as  strong  a  heat  before  it 
is  volatilized.il 

One  of  the  most  curious  pi'opcrties  of  fluoric  acid  is 
the  ease  with  which  it  corrodes  glass,  when  that  sub- 
srtancc  is  exposed  to  its  fumes.  In  consequence  of  this 
property,  it  has  been  employed  to  etch  upon  glass. 

It  combines  with  the  diflerent  bases,  and  forms  a  class 
of  salts  called  Jluates. 

All  attempts  to  decompose  this  acid  have  failed,  in 
consequence  chiefly  of  the  impossibility  of  making  expe- 
riments on  it  in  a  state  of  purity. 

Cl.vss  II.     Acid  Su/i/ioricrs. 

The  acid  supporters  are  distinguished  by  the  following 
properties  : 

1 .  They  cannot  be  produced  by  combustion.  Hence 
their  base  is  either  a  simple  incombustible  or  a  metal. 

2.  They  sup])ort  combustion.']  Hence  they  acidify 
the  combustible  bases,  and  oxidize  the  metals. 

3.  They  arc  decomposed  at  a  high  temperature,  their 
oxygen  making  its  escape  in  the  slate  of  gas. 

The  only  acid  supporters  known  at  present,  arc  those 
which  have  the  simple  iiicombustibles  and  arsenic  for 
their  bases.  From  analogy,  we  refer  the  whole  of  the 
metallic  acids  to  this  head. 

The  following  Table  exhibits  a  view  of  all  the  acid 
supporters,  of  their  bases,  and  of  the  proportion  of  their 
constituents,  as  far  as  that  has  been  ascertained. 


of  a  nature  more  active  and  powerful  in  many  respects 
than  even  sulphuric  acid.  Thenard  and  Gay  Lussac, 
have  given  the  best  account  of  this  very  extraordinary 
substance.  Mr  Davy  has  likewise  treated  of  it,  in  his 
Elements,  p.  265.  He  appears  disposed  to  consider  the 
silicated  fluoric  gas,  and  fluoboric  gas,  as  "  compounds 
of  a  principle  unknown  in  the  separate  state,  but  analo- 
gous to  chlorine,  with  silicum  and  boron."  If  tliis  is 
correct,  then  wc  may  hereafter  have  to  admit  a  variety 
of  acidifying  principles,  in  addition  to  oxygen,  the  only 
one  so  regarded  by  the  antiphlogistic  theory.     Coxe. 

§  In  our  experiments,  we  never  used  other  than  tin- 
ned iron  vessels,  made  in  the  shape  of  a  frustrum  of  a 
cone,  having  a  neck  with  an  aperture  sufficient  to  admit 
a  cork  :  wc  always  found  them  answer  perfectly.  Hem- 
BEL,  jun. 

II  What  is  remarkable  is,  that  this  compound  acid  has 
no  action  upon  silex  as  the  fluoric  acid  has ;  hence  it  is 
procured,  without  injury  to  the  retort,  by  distilling  fluoj- 
spar,  boracic  acid  and  sulphuric  acid  together.     Coxe, 

f  So  far  as  this  is  a  property  of  the  class,  both  carbo- 
nic and  fluoric  acid  gases,  are  entitled  to  a  place  in  thrs 
division,  since  potassium  burns  in  them-    JUd. 
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Names. 

Bases. 

Proportion  of 
Oxygen  to 

100  base. 

Nitric 

Nitrous 

Azote 

236 

Arsenic 

Arsenic 

53 

Tungstic 

Tungsten 

25 

Molybdic 

Molybdenum 

50 

Cliromic 

Cliromium 

200 

Columbic 

Columbium 

Oxygen  is  an  essential  constituent  of  all  these  acids,  as 
well  as  of  those  belonging  to  the  first  class. 

Sect.  I.     Of  Mtric  Acid. 

This  acid  seems  to  have  been  first  obtained  in  a  sepa- 
rate state  by  Raymond  Lully,  one  of  the  most  celebrated 
of  the  alchymists.  It  was  called  at  first  nvater  of  nitre, 
aqua  fortis,  spirit  of  nitre. 

It  may  be  obtained,  by  distilling  a  mixture  of  three 
parts  nitre  and  one  of  sulphuric  acid  in  a  glass  retort. 

The  acid  thus  obtained  has  a  yellow  colour ;  but,  if 
kept  for  a  short  time  in  a  boiling  heat,  it  becomes  co- 
lourless. It  has  a  peculiar  smell,  it  smokes  when  ex- 
posed to  the  atmosphere.  Its  taste  is  extremely  acid, 
and  it  is  one  of  the  most  corrosive  substances  known, 
tinging  the  skin  instantly  of  an  indelible  yellow,  and  very 
soon  destroying  its  texture  entirely.  It  converts  vege- 
table blues  to  red.  Its  specific  gravity  when  strongest 
never  exceeds  1.583.  It  contains  mixed  with  it  a  consi- 
derable portion  of  water,  from  which  it  cannot  be  freed. 
"When  strongest,  this  water  amounts  to  about  one-fifth 
of  the  whole. 

The  following  Table,  by  Mr  Dalton,  exhibits  the 
strength  and  boiling  point  of  this  acid  when  of  various 
densities. 


ceedingly  according  to  the  strength  of  the  acid.  There- 
is  a  certain  strength  at  which  it  congeals  most  easily, 
and,  if  it  be  either  stronger  or  weaker,  the  freezing  point 
is  considerably  lower. 

Oxygen  has  no  eftect  upon  this  acid  ;  but  all  the  simple 
combustibles  decompose  it.  When  poured  upon  char- 
coal, phosphorus,  or  sulphur,  at  a  high  temperature,  it 
sets  them  on  fire.  When  diluted,  it  effervesces  with 
these  bodies,  and  acidifies  them.  Hydrogen  gas  docs 
not  act  upon  it  at  the  common  temperature  of  the 
atmosphere,  but  when  passed  with  it  through  a  red  hot 
tube,  it  detonates,  water  is  formed,  and  azotic  gas  dis- 
engaged. Boracium  is  readily  converted  by  it  into 
boracic  acid.  When  poured  upon  the  volatile  oils,  and 
even  upon  several  of  the  fixed  oils,  it  sets  them  on  fire. 
If  it  be  previously  mixed  with  a  little  sulphuric  acid,  it 
sets  almost  all  the  oils  on  fire. 

Azote  has  no  action  on  this  acid,  but  muriatic  acid 
forms  with  it  the  compound  called  aqua  regia,  or  nitro- 
muriatic  acid. 

It  is  capable  of  oxidizing  all  the  metals,  except  gold, 
platinum,  and  titanium.  With  most  of  the  oxides  it 
combines,  though  some,  as  the  peroxides  of  tin  and 
antimony,  are  insoluble  in  it.  It  even  sets  fire  to  some 
of  the  metals,  when  poured  upon  them  in  fusion. 

It  absorbs  nitrous  gas  in  great  abundance,  and  be- 
comes first  yellow,  then  orange,  then  olive,  and  at  las" 
green,  according  to  the  proportion  of  gas  present.  Acid 
thus  contaminated  with  nitrous  gas  was  formerly  called 
defiklogisticated  nitric  acid,  and  iiitrous  acid  ;  on  the  sup- 
position that  it  was  nitric  acid  deprived  of  a  portion  of 
its  oxygen.  When  fully  saturated  with  nitrous  gas,  it 
assumes  a  gaseous  state,  and  is  known  by  the  name  of 
gaseous  vapour. 

Nitric  acid  combines  with  the  different  salifiable  bases, 
and  forms  a  class  of  salts  called  nitrates. 

It  has  been  ascertained,  that  this  acid  is  a  compound 
of  oxygen  and  azote  in  the  following  proportions. 
29  77  azote. 
70.23  oxygen. 


Specific  gravity 
of  acid. 

Real  acid  per 
cent,  by  %veight. 

Boiling  point. 

1.62 

82.7 

1.54 

72.5 

175° 

1.50 

68 

210 

1.45 

58.4 

240 

1.42 

54.4 

248 

1 .40 

51.2 

247 

1.35 

44.3 

242 

1.30 

37.4 

236 

1.26 

32.3 

232 

1.22 

28.5 

229 

1.20 

25.4 

225 

1.18 

23 

223 

1.17 

21 

22J 

1. 16 

19.3 

220 

1.15 

17.8 

219 

1.14 

16.6 

219 

100.00 


When  of  the  specific  gravity  1.42  it  boils  at  248°,  and 
may  be  distilled  over  without  alteration.  When  cooled 
sufficiently  it  congeals,  and  the  freezing  point  varies  cx- 


Sect.  II.     Of  Mtrous  Acid. 

When  7iitre,  which  is  a  compound  of  nitric  acid  and 
potash,  is  exposed  to  a  red  heat,  it  yields  a  considerable 
portion  of  oxygen  gas.  If  tjie  process  be  conducted  with 
the  proper  precautions,  and  stopped  in  time,  the  nitre 
still  retains  the  properties  of  a  neutral  salt.  But  the 
acid  which  it  contains  is  obviously  in  a  different  state, 
since  it  has  lost  a  considerable  part  of  its  oxygen.  To 
this  new  state  the  term  nitrofis  acid  is  applied. 

In  this  state  it  was  discovered  by  Schecle,  but  all  at- 
tempts to  obtain  the  acid  by  itself  have  failed.  It  is 
decomposed  apparently  whenever  it  is  separated  from 
the  potash  ;  for  fumes  of  nitrous  gas  immediately  make 
their  appearance. 

Sect.  III.     Of  Arsenic  Acid. 

This  acid  was  discovered  by  Schccle.  It  maybe  form- 
ed in  the  following  manner :  Mix  in  a  retort  one  part  of 
muriatic  acid,  four  ])arts  of  white  oxide  of  arsenic,  and 
12  parts  of  nitric  acid  of  the  specific  gravity  1.25.  Boil 
the  mixture  till  the  oxide  disappear,  and  nitrous  fumes 
cease  to  be  disengaged  ;  then  evaporate  to  dryness,  and 
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cxpOAc  tlic  mass  to  a  low  red  heat.     Tlic  matter  thus 
ul)taiiie(l  is  soli<l  arsenic  acid. 

It  is  a  wliilc  Holid  mass  nearly  tasteless,  of  the  specific 
gravity  3.391.  It  is  vcly  fixed.  It  melts  at  a  red  heat, 
and  is  converted  into  ghiss. 

It  dissolves  slowly  in  cold,  Init  rapidly  in  hot  water, 
atid  by  cautious  evaporation  may  be  obtained  in  crys- 
tals.* The  taste  of  the  solution  is  acid,  caustic,  and 
mitallic. 

Oxytjen  has  no  effect  on  it.  The  simple  combus- 
tihli's  decompose  it  when  assisted  by  heal,  and  some- 
times lake  fire,  in  consequence  of  its  action  on  them,  a 
proof  that  this  acid  is  a  supporter  of  condmstion. 

The  simple  incombustibles  liave  no  action  on  it.  It 
oxidizes  several  of  the  metals,  especially  when  assisted 
by  heat. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  arstniatcs. 

It  has  no  action  on  any  of  the  acids  already  described. 

I'rom  the  analysis  of  Proust,  it  appears  that  this  acid  is 
composed  of 

65  arsenic. 
35  oxygen. 

100 


Sect.  IV.     Tung s tic  Acid. 

The  substance  originally  called  tungstic  acid,  was  dis- 
covered by  Schcclc.  It  was  not  pure,  being  contaminated 
by  the  acid  employed  in  separating  it. 

The  real  tungslic  acid  is  a  yellow  powder,  first  des- 
cribed by  the  Eluyarts.  It  is  tasteless,  insoluble  in 
water,  and  has  no  effect  on  vegetable  blues.  It  is  rather 
an  oxide  than  an  acid.  But  it  combines  with  the  salifia- 
ble bases,  and  forms  a  class  of  salts  called  tungslatcs. 

Sect.  \.     Of  Mohjbdic  Acid. 

This  acid  was  discovered  by  Scheele.  It  has  been 
lately  examined  by  Bucholz. 

It  may  be  obtained  by  digesting  nitric  acid  on  molyb- 
dena,  till  the  whole  is  converted  into  a  white  mass. 
Edulcorate  this  mass  with  water,  the  residue  is  molyb- 
dic  acid. 

It  is  a  white  powder,  of  tlie  specific  gravity  3.460.  In 
close  vessels  it  melts  and  crystallizes  when  heated  ;  but 
in  open  vessels  it  sublimes,  and  may  be  collected  in  the 
form  of  brilliant  yellow  scales. 

It  is  soluble  in  960  parts  of  water.  The  solution  is 
pale  yellow.  It  is  tasteless,  but  reddens  vegetable  blues. 

Molybdic  acid  is  not  affected  by  oxygen  gas ;  but  it  is 
decomposed  by  sulphur  and  charcoal,  and  several  of  the 
metals. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  moltjbdales. 

It  dissolves  in  sulpnuric  acid.  The  solution  is  colour- 
less when  hot,  but  becomes  blue  when  cold.  It  dissolves 
also  in  muriatic  acid,  but  not  in  nitric  acid. 


According  to   llic   analysis  of  Bucholz,   in   is  com- 
posc<l  of 

67  molybdenum. 
33  oxygen. 
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Sect.  \'I.     0/  Chromic  Acid. 

This  acid  was  discovered  by  Vauquclin.  It  may  be 
obtiined  from  the  red  lead  ore  of  Siberia,  by  boiling  ihc 
ore  with  carbonate  of  srjda,  decanting  oil'  the  fluid  solu- 
tion, anil  saturating  it  with  sulphuric  acid.  A  red  powder 
falls,  which  is  chromic  acid. 

It  has  a  red  or  orange  yellow  colour,  an  acrid  and 
metallic  taste ;  is  soluble  in  water,  and  crystallizes  in 
elongated  prisms  of  a  ruby  colour. 

AVhcn  heated  it  gives  out  oxygen  gas,  and  is  converted 
into  green  oxide  of  chromium. 

When  mixed  with  filings  of  tin  and  muriatic  acid,  it 
becomes  at  first  yellowish  brown,  and  afterwards  as- 
sumes a  beautiful  green  colour.  When  treated  with 
acids,  and  various  other  combustibles,  a  green  colour  is 
also  evolved. 

Sect.  VII.     Of  Columbic  Acid. 

This  acid  was  discovered  by  Hatchet  in  an  ore  from 
America,  of  a  black  colour,  wliich  he  found  in  the  British 
Museum.  It  was  obtained  by  fusing  the  ore  wiih  potash, 
dissolving  the  potash  in  water,  and  addhig  nitric  acid  to 
the  solution.     The  columbic  acid  precipitated  in  flakes. 

It  is  a  powder  of  a  white  colour,  and  not  very  heavy. 
It  is  tasteless,  insoluble  in  water,  but  gives  a  red  colour 
to  vegetable  blues. 

Sulphuric  acid  dissolves  it,  and  forms  a  colourless 
solution,  from  which  the  columbic  acid  is  precipitated 
by  water.  It  is  soluble  also  in  muriatic  acid,  but  not  in 
nitric  acid. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  columbates. 

Class  III.     Combustible  Acids. 

The  acids  belonging  to  this  class  may  be  distinguished 
by  the  following  properties. 

1.  If  they  be  combined  with  potash,  and  distilled, 
they  arc  decomposed,  charcoal  is  usually  evolved,  and 
a  considerable  quantity  of  heavy  inflammable  air  ex- 
tricated. 

2.  All  of  them  contain  at  least  two  simple  combusti- 
bles as  a  base,  namely  carbon  and  hydrogrn.  Some  of 
them  also  contain  azote.  Oxygen  usually  enters  into 
their  composition,  though  not  ptrliaps  always.f 

3.  They  do  not  seem  capable  of  combining  with  dif- 
ferent doses  of  oxygen.  Wlieucver  the  proportion  of 
oxygen  changes,  that  of  the  other  constituents  varies  also. 

4.  They  are  decomposed  by  the  action  of  the  more 
powerful  acid  supporters,  and  cither  converted  into 
other  combustible  acids,  or  into  oxide  and  acid  products. 


•  By  oxygenating  the  white  oxyd  (improperly  so 
called)  by  boiling  nitric  acid  on  it ;  after  long  standing, 
brilliant  crystals  deposite  at  the  bottom  of  the  bottle,  of 
arsenic  acid ;  at  least  it  has  so  occurred  to  me  m  one 
instance.    Coxe. 


t  If  not  always,  how  has  it  any  right  to  the  spccifij 
title  of  the  acidifying  principle  ?  It  is  also  an  objection 
to  that  opinion,  that  oxygen  should  form  with  bodies  of 
the  same  class,  both  acids  and  alkalies,  substances  pos- 
sessed of  properties  entirely  different.     CoxE. 
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They  may  be  divided  into  four  orders.  Those  be- 
longing  to  the  first  crystallize,  and  may  be  volatilized 
without  decomposition.  Those  belonging  to  the  second 
likewise  crystallize,  but  they  cannot  be  volatilized  with- 
out decomposition.  Those  belonging  to  the  third  order 
are  not  crystallizable,  though  they  may  be  exhibited  in 
the  state  of  a  dry  mass.  Under  the  fourth  order  are 
placed  three  acids,  which,  from  the  singularity  of  their 
properties,  ought  to  be  considered  apart. 

The  following  Table  exhibhs  the  names  and  com- 
ponent parts  of  each  of  these  acids,  as  far  as  is  known  at 
present. 

Order  I.    Crystallizable,  volatilizable. 


Names. 

Constituents. 

1.  Acetic. 

2.  Benzoic. 

3.  Sebacic. 

4.  Succinic. 

Carbon,  hydrogen,  oxygen. 

5.  Moroxvlic. 

' 

6.  Camphoric. 

7.  Oxalic? 

Order  II.  Crystallizable,  not  volatilizable. 


N.imes. 

Constituents. 

1   1.  Mellitic. 

2.  Tartaric. 

3.  Citric. 

4.  Kinic. 

5.  Saclactic. 

Carbon,  hydrogen,  oxygen. 

{,.  Uric. 

Carbon,  hydrogen,  azote,  oxygen. 

Order  III.    A'oj  Crystallizable. 


1.  Malic. 

2.  Suberic. 

3.  Formic. 


Carbon,  hydrogen,  oxygen. 


Order  IV.     Colorific. 


1.  Prussic. 

Carbon,  hydrogen,  azote. 

2.  Gallic. 

3.  Tannin. 

Carbon,  hydrogen,  oxygen. 

Sect.  1.     Of  Acetic  Acid. 

This  has  been  the  longest  known  of  all  the  acids.  It 
is  obtained  by  causing  wine  or  beer  to  undergo  a  new 
fermentation.  They  become  sour,  and  are  known  by  the 
name  of  vinegar.  When  the  vinegar  is  distilled,  a  trans- 
parent colourless  liquid  is  obtained,  called  distilled  vine- 
gar, or  sometimes  acetous  acid.  When  this  substance  is 
combined  with  oxide  of  copper,  and  the  dry  mass  dis- 
tilled, a  liquid  is  obtained,  which  contains  the  acid  in  a 
much  more  concentrated  state.  It  was  formerly  called 
radical  vinei^ar,  and  acetic  ackl,  by  way  of  eminence. 

It  is  now  knov/n  that  the  acid  principle  in  all  these 
three  liquids  is  preciselv  th<3  same,  and  thKt  they  differ 


merely  in  the  concentration  of  that  acid,  or  in  conse- 
quence of  containing  small  quantities  of  some  foreign  in- 
gredient. Hence,  the  term  acetic  acid  is  now  applied  to 
the  acid  in  all  cases. 

Acetic  acid  is  a  liquid,  transparent  and  colourless  like 
water.  It  has  a  peculiar  and  well  known  aromatic  smell, 
when  in  the  state  of  vinegar  or  distilled  vinegar.  In 
radical  vinegar  this  smell  is  not  so  agreeable,  being  mix- 
ed with  a  ki:.d  of  cmpyrcumatic  odour.  When  sufficient- 
ly concentrated,  it  may  be  obtained  in  crystals  ;  but  the 
process  is  difficult,  and  requires  particular  precautions 
to  ensure  success. 

The  specific  gravity  of  distilled  vinegar  varies  from 
1.007  to  1.0095  :  that  of  radical  vinegar  is  1.080.  But 
the  strength  of  the  acid  is  not  always  proportional  to  its 
specific  gravity,  owing  to  the  presence  of  foreign  bodies, 
from  which  it  is  very  difficult  to  free  it.  It  is  very  vola- 
tile, unites  with  water  in  any  proportion,  and  reddens 
vegetable  blues. 

Neither  oxygen,  the  simple  combustibles,  or  incom- 
bustibles,  have  any  action  on  this  acid.  It  oxidizes  some 
metals  ;  but  its  action  on  these  bodies  is  not  violent.  It 
combines  with  metallic  oxides,  and  forms  with  every  one 
a  soluble  salt.  Indeed,  all  the  salts  that  contain  acetic 
acid  are  soluble  in  water.  In  this  respect  it  agrees  with 
nitric  acid. 

It  combines  with  salifiable  bases,  and  forms  a  class  of 
salts  called  acetates. 

Sulphuric  and  nitric  acids  seem  capable  of  decompos- 
ing it,  but  the  action  of  the  other  acids  is  not  remarka- 
ble. It  dissolves  and  combines  with  many  vegetable 
bodies,  and  is,  in  consequence,  useful  in  vegetable  ana- 
lysis. 

It  is  composed  of  oxygen,  hydrogen,  and  carbon,  ac- 
cording to  the  experiments  of  Thenard  and  Gay  Lussac, 
in  the  following  proportions  : 

Oxygen,  44.147 
Hydrogen,  5.629 
Carbon,  50.224 


100 
Sect.  II.     Of  Benzoic  Acid. 

This  acid  is  obtained,  by  sublimation,  from  a  resineus 
substance  called  benzoin. 

It  is  a  fine  light  white  matter  in  small  needles.  It  is 
not  brittle,  but  has  a  kind  of  ductility.  Its  taste  is  acrid, 
hot,  and  somewhat  bitter.  Its  odour  is  weak  but  aroma- 
tic. Its  specific  gravity  is  0.667.  It  reddens  the  most 
delicate  vegetable  blues. 

It  is  easily  volatilized  by  heat.  It  burns  when  kindled, 
and  leaves  no  rcsiduvmi.  It  is  not  altered  by  exposure  to 
the  air.  Cold  water  dissolves  no  sensible  quantity  of  it, 
but  it  dissolves  readily  in  hot  water. 

It  is  not  acted  upon  by  oxygen  gas,  or  by  any  of  the 
simple  combustibles  or  incombustibles  ;  nor  does  it  seem 
capable  of  oxidizing  any  of  the  metals. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  bcnzoates. 

Several  of  the  strong  acids  dissolve  it ;  but  it  is  preci- 
pitated again  unaltered  by  the  infusion  of  water.  Alcohol 
dissolves  it  copiously. 

Sect.  III.     Of  Sebacic  Acid. 

This  acid  was  mentioned  many  jears  ago,  but  its  na- 
ture and  properties  remained  unknomi  till  it  was  lately 
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examined  by  Tliinuid.  Bcrzclius  has  lately  added  coii- 
sicliTiilily  lo  (iiii'  kiiowlcdfje  ol  it.  U  may  be  prepared  by 
the  follow int;  process. 

Distil  moil's  laid  ;  wash  the  product  with  hot  water, 
sciiarale  tliis  water  and  drop  into  it  acetate  of  lead.  A 
flaky  precipil;it<;  appears  which  is  to  be  washed  and 
dried,  niix'.-d  with  sulphuric  acid  and  heated.  A  melted 
substance,  like  fat,  swims  on  the  surface.  This  substance 
is  sebacic  acid. 

Sebacic  acid  is  wliitc ;  it  has  no  smell ;  its  taste  is  a 
pleasant  sour,  h'avinj;  in  the  mouth  a  very  slijjlu  impres- 
sion of  bitterness.  It  reddens  vej^etable  blues.  When 
heateil,  it  melts  like  tallow,  and,  on  cooiini^,  concretes 
into  a  crystallized  mass.  It  may  be  volatilized,  but  re- 
quires a  liii^hir  temperature  tiian  benzoic  acid.  Berze- 
lius  has  sliown  that  this  acid,  in  most  of  its  properties, 
coincides  with  benzoic  acid  ;  and  that  the  two  acids,  if 
not  absolutely  the  same,  at  least  approach  veiy  closely 
to  eaeii  othei-. 

Sect.  IV.     Of  Succinic  Acid. 

This  acid  is  obtained  when  amber  is  exposed  to  heal. 
It  sublimes  in  small  needles,  coloured  by  an  oil,  from 
which  it  may  be  freed  by  digestion  in  nitric  acid  and  sub- 
sequent crystallization.  Trommsdorf  affirms,  that  when 
dry  saclactic  acid  is  distilled,  it  yields  abundance  of  suc- 
cinic acid. 

This  acid  is  white,  crystallizes  in  triangular  prisms, 
has  an  acid  taste,  and  reddens  vegetable  blues.  When 
heated,  it  melts  and  then  sublimes. 

It  is  but  little  soluble  in  cold,  but  very  soluble  in  hot 
water.  Alcohol  acts  nearly  upon  it  as  water.  It  dissolves 
in  sulphuric,  nitric,  and  muriatic  acids,  without  undergo- 
ing decomposition. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  auccinatcs. 

Sect.  V.     Of  Moroxylic  Acid. 

This  acid  was  discovered  by  Klaproth  in  a  saline  exu- 
dation incrusting  the  bark  of  the  white  mulberry  tree. 
This  salt  was  a  compound  of  the  acid  in  question  and 
lime. 

The  acid  was  separated  by  dissolving  the  salt  in  wa- 
ter, and  precipitating  the  acid  by  means  of  acetate  of 
lead.  The  precipitate  was  mixed  with  diluted  sulpiniric 
acid  and  digested.  Sulphate  of  lead  was  formed,  and 
moroxylic  acid  disengaged. 

It  crystallized  in  needles,  which  had  the  taste  of  suc- 
cinic acid,  were  not  altered  by  exposure  to  the  air,  and 
dissolved  readily  in  water  and  in  alcohol.  When  heated 
it  sublimes,  and  thus  may  be  obtained  quite  pure. 

Sect.  VI.     Of  Cam/ihoric  Acid. 

This  acid  was  discovered  by  Kozcgarten,  but  first  ac- 
curately described  by  Bouillon  L;i  Grange. 

It  is  obtained  by  distilling  a  solution  of  camphor  in 
nitric  acid,  repeatedly  adding  nitric  acid  till  it  amounts 
to  24  times  the  weight  of  the  camphor.  Crystals  gra- 
dually make  their  appearance,  whicn  consist  of  camfihoric 
acid. 

This  acid  is  snow-white.  Its  crystals  are  parallelopi- 
peds  which  effloresce  in  the  air.  Its  taste  is  acid  and 
bitter,  it  has  the  smell  of  saffron,  and  reddens  vegetable 
blues. 

Vol.  V.   Part.  II, 


It  dissolves  in  about  100  parts  of  cold  water,  but  i« 
more  soluble  in  hot  water.  It  dissolves  in  alcohol.  The 
salts  which  it  forms  are  called  cam/t/ioralet. 


Sect.  VII.     Of  Oxalic  Acid. 

This  acid  was  discovered  by  Scheele,  and  first  de- 
scribed iiy  Bergman.  It  is  obtained  by  heating  a  solution 
of  sugar  in  nitric  acid.* 

It  crystallizes  in  small  four-sided  prisms,  terminated 
by  dihedral  summits.  These  crystals  arc  composed  of  77 
parts  acid,  and  23  water.  When  exposed  to  heat,  it  sub- 
limes, but  at  the  same  lime  is  partly  decomposed. 

These  crystals  have  a  very  acid  taste,  and  redden  ve- 
getable blues.  They  dissolve  in  their  own  weight  of 
boiling  water,  and  in  iwice  their  weight  of  cold  water. 
They  dissolve,  also,  readily  in  alcohol. 

When  exposed  to  dry  air,  they  eflloresce ;  but  in 
moist  ail',  they  are  not  altered.  Neither  oxygen,  nor 
the  simple  combustibles  or  incombuslibles  act  on  this 
acid.  It  oxidizes  s'jme  of  the  metals  ;  but  most  of  them 
are  not  alTected  by  it. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  salts  called  oxalalra. 

Muriatic  and  acetic  acids  dissolve  it;  sulphuric  acid 
decomposes  it,  by  the  assistance  of  heat.  Nitric  acid 
converts  it  into  water  and  carbonic  acid. 

W'hcn  combined  with  a  base  and  distilled,  it  is  de- 
composed, and  converted  into  ivaler,  carbonic  acid,  car- 
bonic oxide,  carbureted  hydrogen,  and  charc'jul.  It  is 
composed,  according  to  the  experiments  of  Dr  Thom- 
son, of  oxygen,  64 
carbon,  32 
hydrogen,  4 

100 
Thenard  and  Gay  Lussac  make  its  constituents  as 
follows :  oxygen,         70.689 

carbon,  26.566 

hydrogen,       2.745 
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Sect.  VIII.     Of  Mellitic  Acid. 

This  acid  was  discovered  by  Klaproth,  in  the  mineral 
called  mellile  or  honeystone,  which  he  found  composed  of 
alumina  and  the  acid  in  question. 

It  is  obtained  by  boiling  the  mineral  powder  in  72 
limes  its  weight  of  water,  filtering  the  liquid,  smd  eva- 
porating sufficiently.     The  mellitic  acid  ciystallizcs. 

The  crystals  are  needles,  having  a  brownish  colour, 
and  a  sweetish  sour  taste.  It  is  but  moderately  soluble 
in  water.  Nitric  acid  does  not  seem  to  decompose  it. 
It  reddens  vegetable  blues.  The  salts  which  it  forms 
are  called  mellates. 


*  It  is  remarkable,  as  observed  by  Aikins  in  their  Che- 
mical and  Mineralogical  Dictionary,  vol.  ii.  p.  191.  that 
no  other  agent  but  tlie  nitrous  acid  has  yet  been  found 
capable  of  producing  the  oxalic  acid.  E\en  ihe  oxymu- 
riatic  acid,  one  of  liic  most  powerful  of  the  oxygenating 
agents,  fails  to  convert  sugar  \\Xo  oxalic  acid,  hut  in  its 
stead  generates  some  acetous  acid  and  probably  carbonic 
acid  and  water.  Hembel,  jun. 
4T 
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Sect.  IX.  Of  Tartaric  Acid. 

This  acid  exists  in  the  salt  called  tartar,  from  which 
it  was  first  obtained  in  a  separate  state  by  Schcele.  The 
process  is  this : 

Dissolve  tartar  in  water,  and  add  chalk  in  powder  as 
long  as  an  effervescence  continues.  A  white  powder 
precipitates.  Pour  on  this  precipitate  a  quantity  of  sul- 
phuric acid  equal  in  weight  to  the  chalk  employed, 
previously  diluted  with  water,  and  digest  for  a  day  or 
two.  Then  filter  and  evaporate  the  liquid.  The  tartaric 
acid  is  obtained  in  crystals.* 

These  crystals  are  white,  transparent,  and  hard.  They 
are  very  irregular  four-sided  prisms,  composed  of  84.5 
real  acid,  and  15.5  water. 

It  is  not  altered  by  exposure  to  the  air.  At  2 1 2°,  it 
melts  and  becomes  as  liquid  as  water.  At  250°,  it  boils 
without  losing  its  transparency  or  acquiring  colour. 
When  cooled,  it  concretes  into  a  hard  mass,  but  the  na- 
ture of  the  acid  is  changed.  It  has  now  acquired  the 
property  of  deliquescing  when  exposed  to  the  air.  When 
distilled,  this  acid  yields  an  acid  liquid  formerly  called 
pyrotartarous  acid,  but  now  known  to  be  the  acetic  dis- 


*  The  many  impurities  which  common  tartar  contains 
makes  the  following  process,  from  Henry's  Chcmutrij, 
6th  edition,  vol.  ii.  p.  151.  far  preferable  to  the  one  given 
in  the  text : 

Let  1 00  parts  of  finely  powdered  cream  of  tartar  be 
intimately  mixed  with  about  30  parts  of  pulverized 
chalk.  This  is  best  done  by  grinding  them  in  a  mortar, 
and  passing  the  mixture  through  a  sieve.  Let  the  mix- 
ture be  thrown,  by  spoonful,  into  eight  or  ten  times  its 
weight  of  boiling  water  ;  waiting  for  the  cessation  of  the 
violent  effervescence,  which  is  produced  by  each  addi- 
tic«i,  before  any  more  is  thrown  in.  'Pliis  method  I  find 
preferable  to  the  entire  solution  of  the  cream  of  tartar  in 
the  first  instance,  which  requires  a  very  large  quantity  of 
water.  If  it  should  appear,  from  the  effect  of  the  liquor 
on  litmus  paper,  that  the  chalk  has  not  been  added  in 
sufficient  quantity,  more  may  be  gradually  used,  until 
the  colour  of  the  litmus  is  no  longer  reddened. 

By  this  operation,  a  quantity  of  insoluble  tartrate  of 
lime  will  be  formed,  which  is  to  be  allowed  to  subside, 
and  washed,  three  or  four  times,  with  cold  water.  To 
the  tartrate  of  lime,  diffused  through  a  sufficient  quan- 
tity of  water,  concentrated  sulphuric  acid  may  be  added, 
equal  in  weight  to  the  chalk  which  has  been  employed. 
The  mixture  may  be  allowed  to  stand  for  24  hours,  dur- 
ing which  it  should  be  frequently  agitated.  Assay  a 
little  of  the  clear  liquor,  by  pouring  into  it  some  solution 
of  acetate  of  lead.  A  copious  precipitate  will  be  formed, 
which  may  either  consist  of  tartrate  of  lead,  or  of  a  mix- 
ture of  tartrate  with  sulphate  of  lead.  To  determine  this, 
add  diluted  nitric  acid,  which  dissolves  the  tartrate  but 
not  the  sulphate.  A  small  portion  of  the  latter  is  desira- 
ble, because  the  tartrate  of  lime  cannot  be  wholly  de- 
composed without  an  excess  of  sulphuric  acid  ;  but  a 
large  excess  of  that  acid  is  injurious,  from  its  reacting  on 
the  tartaric  acid,  when  heat  is  applied  in  the  subsequent 
part  of  the  process.  The  deficiency  of  sulphuiic  acid 
should  be  supjilicd  by  adding  more  ;  or  a  great  redun- 
dance of  it  removed  by  the  addition  of  a  little  chalk. 
The  evaporation  of  the  solution  may  now  be  carried  on, 
and  the  crystals  purified  by  a  second  solution  and  evapo- 
ration.   Hembel,  jun. 


guised  by  means  of  an  empyreumatic  oil.  When  com- 
bined  with  a  base  and  distilled,  tartaric  acid  is  decompos- 
ed, and  converted  into  mater,  carbunic  acid,  heavy  in- 
flammable air,  and  charcoal. 

It  dissolves  readily  in  water,  and  when  the  solution  is 
diluted,  the  acid  undergoes  spontaneous  decomposition. 

None  of  the  simple  substances  produce  any  striking 
effect  upon  this  acid.  It  combines  with  the  salifiable  ba- 
ses, and  forms  a  class  of  salts  called  tartrates. 

According  to  Thenard  and  Gay  Lussac,  it  is  composed 
of  Oxygen,     69.321 

Carbon,        24.050 
Hydrogen,    6.629 
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Sect.  X.     Of  Citric  Acid. 

This  acid  exists  in  the  juice  of  oranges  and  lemons, 
and  was  first  obtained  pure  by  Scheele.  His  process 
was  this  : 

Saturate  lemon-juice  with  chalk.  A  precipitate  falls. 
Wash  this  precipitate,  and  pour  on  it  as  much  sulphuric 
acid  as  will  saturate  the  chalk  employed,  previously  di- 
luted with  six  times  its  weiglit  of  water.  Digest,  filter, 
and  evaporate  the  liquid.     The  citric  acid  crystallizes.f 

This  acid  crystallizes  in  rhomboidal  prisms.  The 
crystals  are  not  altered  by  exposure  to  the  air.  The  taste 
is  acid,  and  vegetable  blues  are  reddened  by  it.  It  dis- 
solves in  less  than  its  weight  of  water. 

It  is  not  acted  on  by  the  simple  substances.  It  oxidi- 
zes a  few  of  the  metals.  It  combines  with  the  salifiable 
bases,  and  forms  a  class  of  salts  called  citrates. 

Sulphuric  acid  decomposes  it.  Nitric  acid  converts  it 
into  oxalic  acid,  or  into  acetic  acid,  if  used  in  excess. 

Its  constituents,  according  to  Thenard  and  Gay  LussaCj 
are  as  follows  : 

Oxygen,  59-859 
Carbon,  33.811 
Hydrogen,    6.330 
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Sect.  XI.     Of  Kinic  Acid. 

This  acid  was  discovered  by  Vauquelin,  in  a  salt  first 
obtained  from  Jesuits  bark,  by  Deschamps.  This  salt  is  a 
compound  of  kinic  acid  and  lime. 

Vauquelin  dissolved  the  salt  in  water,  and  precipitated 
the  lime  by  means  of  oxalic  acid.  The  liquid  was  eva- 
porated to  the  consistence  of  a  syrup,  and  then  set  aside. 
No  crystals  formed  in  it  at  first,  but  on  being  touched,  it 
wholly  crystallized  in  diverging  plates. 

Its  colour  is  somewhat  brown,  its  taste  very  acid  and 
bitter.  It  was  not  altered  by  exposure  to  the  air.  It  is 
very  soluble  in  water.  It  does  not  precipitate  silver  nor 
lead  from  their  solutions.  When  heated,  it  is  decompos- 
ed, and  charcoal  remains  behind. 

Sect.  XII.     Of  Saclactic  Acid. 

This  acid  was  discovered  by  Scheeic,  who  formed  it  by 


t  In  Annates  dc  Chcmir,  vol.  vi.  it  is  stated  by  Vauque- 
lin, that  citric  acid  nray  be  obtained,  by  passing  oxymu- 
riatic  acid  through  a  solution  of  gum  arabic  in  water  for 
a  considerable  time.    IIembei.,  juu. 
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(hj^cstinu  sugar  of  milk  in  nitric  acid.  I'Vuircroy  and 
Vau(|uclin  asceitaiiird,  afterwards,  llial  it  is  formed  when 
(;um  is  licatcd  with  nitric  acid,  and  the  solution  allowed 
to  cool.  A  white  powder  precipitates,  which  is  the  acid 
in  question. 

Saclactic  acid,  thus  obtained,  is  in  the  form  of  a  white 
gritty  powder,  with  a  slight  acid  taste.  It  is  only  slightly 
soluble  in  boiling  water.  The  solution  has  an  acid  taste, 
and  reddens  vegetable  blues. 

The  compounds  which  this  acid  forms  with  the  salifia- 
ble bases,  arc  called  saccolatcs.* 

The  constituents,  according  to  Thcnard  and  Gay  Lus- 
:.ac,  are  as  follows  : 

Oxygen,       62.69 
Carbon,  33.69 

Hydrogen,       3.62 

100 
Sect.  XIII.     Of  Uric  Acid. 

This  acid  was  discovered  by  Schcelc  in  urinary  calcu- 
li, and  first  called  lithic  acid.  But  this  term  was  after- 
wards laid  aside,  and  uric  acid  substituted  ;  because  this 
acid  constitutes  one  of  the  ingredients  of  urine.  For  the 
best  account  of  the  properties  of  this  acid,  w  c  are  indebt- 
ed to  Dr  Henry. 

It  is  obtained  by  dissolving  the  calculi,  composed 
cliiofly  of  it,  in  alkaline  ley,  and  precipitating  by  means  of 
muriatic  or  acetic  acids.  The  white  powder  which  falls, 
when  well  edulcorated,  is  pure  uric  acid. 

It  is  a  white  powder,  without  taste  or  smell.  It  red- 
dens vegetable  blues,  and  requires  more  than  1700  parts 
of  cold  water  to  dissolve  it. 

It  dissolves  readily  in  fixed  alkaline  solutions,  but  not 
in  alkaline  carbonates.  It  dissolves  in  nitric  acid;  and 
when  the  solution  is  evaporated  nearly  to  dryness,  it  as- 
sumes a  fine  pink  colour,  which  becomes  much  deeper 
■when  water  is  added,  so  as  to  have  a  near  resemblance 
to  carmine.  The  watery  solution  of  this  matter  loses  its 
red  colour  in  a  few  hours,  and  it  cannot  afterwards  be  re- 
stored. 

Oxymuriatic  acid  readily  converts  the  uric  into  the 
oxalic  acid. 

When  distilled,  carbonate  of  ammonia  is  obtained,  and 
a  saline  sublimate,  which  Dr  Henry  has  shown  to  be  a 
compound  of  ammonia  with  a  peculiar  acid. 

Sect.  XIV.     Of  Malic  Acid. 

This  acid  was  discovered  by  Sclieele.  It  exists  in 
apples,  and  in  a  variety  of  vegetable  substances.  It  is 
formed  also  by  the  action  of  nitric  acid  on  sugar. 

Scheelc  obtained  it  by  saturating  the  juice  of  apples 
with  potash,  precipitating  by  acctitc  of  lead,  digesting  the 
precipitate  in  a  sufl'icicnt  quantity  of  sulphuric  acid  to 
separate  the  lead,  and  then  filtrating.  The  liquid  con- 
tained pure  malic  acid. 


*  This  is  not  the  proper  denomination,  if  we  follow  the 
spirit  of  the  new  r.omcnclaturc  ;  it  should  be  saclactats. 
This  is  an  uncoutli  term,  as  is  uideed  the  name  of  the 
acid  itself.  Since  tlie  usual  method  of  obtaining  it,  is  by 
the  means  of  gum,  it  miglii  very  properly  be  called  ^kw- 
?nic  acid,  and  its  compounds,  gummats.  The  name  is 
easier,  and  the  base  of  its  composition  is  hereby  discri- 
minated.    CoxE. 


When  malic  acid  is  obtained  by  the  action  of  nitric  acid 
on  sugar,  it  is  colourless;  but  it  very  easily  ac'inires  a 
brown  colour  by  the  action  of  heat,  or  even  by  kecpinp; 
it  in  a  rK|uid  slate.  When  evaporated,  it  may  be  obtain- 
ed in  a  solid  state;  but  it  is  not  capable  of  crystallizing.! 
Its  taste  is  very  acid,  and  it  dissolves  readily  in  water.  It 
is  said  to  undergo  spontaneous  decomposition  ;  but  wc 
have  kept  it  more  than  two  years  in  a  liquid  stale  with- 
out obser>ing  any  such  change. ^  It  bears  a  strong  re- 
semblance to  the  citric  acid,  but  it  does  not  crystallize  ; 
forms  a  more  soluble  salt  with  lime ;  and  precipitates 
mercury,  lead,  and  silver,  from  nitric  acid,  which  citric, 
acid  does  not. 

The  compounds  which  it  forms  with  the  salifiable  ba- 
ses, arc  called  malatea. 

S  EC  T.  X\^     Of  Suberic  Acid. 

This  acid  was  obtained  by  Brugnatclli  by  digesting 
common  cork  in  nitric  acid.  Its  properties  were  after- 
wards more  investigated  by  Bouillon  La  Grange. 

It  docs  not  crystallize,  but  may  be  obtained  in  powder 
or  in  pellicles.  Its  taste  is  acrid  and  slightly  bitter;  it 
reddens  vegetable  blues,  attracts  moisture  when  exposed 
to  the  air,  but  is  not  very  soluble  in  water.  It  may  be 
sublimed  without  decomposition.  The  other  acids  dis- 
solve it  incompletely.  The  salts  which  it  forms  are  call- 
ed suberates. 

Sect.  XVI.     Of  Formic  Acid. 

This  acid  exists  in  theformica  rufa,  or  red  ant.  It  was 
noticed  in  a  paper  by  Mr  Ray  in  1671,  in  consequence  of 
the  observations  of  Halse  and  Tisher.  But  its  properties 
were  first  investigated  by  MargrafT.  Fourcroy  and 
Vauquelin  endeavoured  to  prove  that  it  was-a  mixture  of 


t  It  is,  however,  said  by  Aikins,  vol.  ii.  p.  54,  Chemi- 
cal mid  Mineralogical  Dictionary,  to  crystallize  at  about 
7°,  but  the  crystals  dissolve  as  the  temperature  rises. 

IIkmdei.,  jun. 

\  We  are  also  possessed  of  some  more  than  three 
years  old;  it  retains  its  property  of  precipitating  silver, 
lead,  and  mercury,  from  nitric  acid, but  does  not  precipi- 
tate aluminc;  from  whence  we  infer,  that  it  has  under- 
gone decomposition.  We  subjoin  from  Annales  de  Che- 
mie,  vol.  xxviii.  p.  193,  a  method  of  preparing  it  by  R. 
Chcnevix,  Esq.  which  as  an  extemporaneous  prepara- 
tion w  ill  be  found  very  convenient  to  the  practical  ana- 
lyst. 

"  On  adding  oxymuriatic  acid  to  powdered  sugar,  the 
acid  is  decomposed  at  the  moment  of  contact,  and  loses 
its  property  of  destroying  blue  vegetable  colours :  malic 
acid  is  at  tlie  same  time  formed. 

"  In  the  liquor  there  remains  simple  muriatic  acid, 
which  cannot  be  expelled  by  heat,  without  destroying 
the  malic  acid  ;  but,  as  the  malat  and  muriate  of  magne- 
sia arc  equally  soluble  in  alcohol,  and  there  would  be  no 
muriate  of  alumina  formed,  unless  the  muriatic  acid 
found  a  base  of  magnesia,  we  may  avail  ourselves  of  this 
method  to  obtain  malic  acid.  As  the  calcareous  salts 
formed  by  the  acid  thus  obtained  are  very  soluble,  we 
may  doubt,  whether  any  citric  acid  is  formed,  as  has  hi- 
therto been  believed ;  at  most,  a  little  acetic  acid  is  pro- 
duced."    Ibid. 
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acetic  and  malic  acuh  ;  but  the  espeiinients  of  Sucrsen 
have  shewn  that  this  opinion  is  not  correct. 

This  acid  may  be  obtained  by  infusing  the  ants  in  wa- 
ter, distilling  off  the  water  as  long  as  it  comes  over  with- 
out any  burnt  smell,  saturating  the  water  with  potash, 
evaporating  to  dryness,  mixing  the  residue  with  as  much 
diluted  sulphuric  acid  as  is  sufficient  to  saturate  the  pot- 
ash employed,  distilling  this  mixture  to  dryness,  rectify- 
ing the  liquid  that  comes  over  by  a  second  distillation 
with  a  moderate  heat.  The  liquid  now  contains  only 
pure  formic  acid. 

This  liquid  is  colourless  like  water.  It  has  a  pecu- 
liar smell  ;  it  reddens  vegetable  blues,  and  has  an  acid 
taste.  Its  specific  gravity  varies  from  1.102  to  1.113, 
whereas  the  most  concentrated  acetic  acid  is  only  1.080. 
Notwithstanding  this  superior  weight,  it  is  not  capable  of 
neutralizing  so  much  of  the  salifiable  bases  as  acetic 
acid.  Lowitz  attempted,  in  vain,  to  procure  this  acid  in 
crystals,  though  he  succeeded  easily  with  acetic  acid. 
The  compounds  which  it  forms  with  tlie  different  bases 
are  cMed/ormaies.  There  is  a  striking  analogy  between 
them  and  the  acetates. 


Chap.  VI. 

Of  Colorijic  Acids. 

Under  this  name  we  include  three  substances,  which 
possess  such  peculiar  properties  that  they  ought  to  be 
considered  separately  from  the  combustible  acids.  These 
are  firussic  acid,  gallic  acid,  and  tannin.  The  two  first 
have  always  been  considered  as  acids.  The  last,  though 
not  acid,  is  so  intimately  connected  with  the  gallic,  that 
they  cannot  well  be  separated.  These  substances  possess 
the  following;  characters. 

1.  They  unite  with  alkaline  bodies,  but  do  not  seem 
capable  of  neutralizing  them. 

2.  They  act  with  great  energy  upon  metallic  solutions, 
usually  entering  into  conil)ination  with  the  oxide,  and  pre- 
cipitating it  in  the  state  of  an  insoluble  powder. 

3.  They  have  a  tendency  to  enter  into  triple  com- 
pounds with  a  variety  of  bodies,  especially  with  metallic 
oxides  and  alkalies. 

Skct.  I.     Of  PruHsic  Acid. 

This  important  substance  was  accidentally  discovered 
by  a  chemist  of  Berlin  in  1710.  This  chemist,  Diesbacli 
by  name,  found  out  the  method  of  preparing  Prussian 
blue.  The  nature  of  this  pigment  was  examined  by 
Brown.  But  it  was  Macquer  who  first  ascertained  its 
nature  in  a  satisfactory  manner.  In  consequence  of  his 
experiments,  Prussian  blue  was  considered  as  a  com- 
pound of  oxide  of  iron,  with  a  peculiar  acid.  But  no 
one  was  able  to  obtain  this  acid  in  a  separate  state,  or  to 
ascertain  its  properties,  till  Scheele,  in  two  admirable 
dissertations,  published  in,  1782  and  1783,  pointed  out  a 
method  of  procuring  it,  and  gave  a  detailed  account  of 
its  nature. 

He  proctu'ed  the  Prussic  acid  in  the  following  manner : 
He  boiled  in  a  matrass  a  mixture  of  10  parts  Prussian 
blue,  3  parts  red  oxide  of  mercury,  and  3o  parts  of  wa- 
ter, and  filtered  tiie  solution.  The  licjuid  was  poured 
upon  2i  parts  of  clean  iron  filings,  and  at  the  same  time 
1  part  of  sulphuric  acid  was  added,  and  the  mixture 
shaken.     The  iron  disappeared,  and  a  quantity  of  run- 


ning mercury  was  precipitated  in  its  place.  Distil  off 
one-fourth  of  this  liquid  by  a  moderate  heat,  what  comes 
over  consists  of  water  holding  prussic  acid  in  solution. 

Prussic  acid,  thus  obtained,  is  a  colourless  liquid  like 
water.  It  has  a  strong  odour,  resembling  that  of  the 
flowers  of  the  peach  or  of  bitter  almonds.  Its  taste  is 
sweetish,  acrid,  and  hot,  and  it  is  apt  to  excite  cough.  It 
does  not  alter  the  colour  of  vegetable  blues.  When 
swallowed,  it  proves  a  very  virulent  poison.* 

In  this  state  it  is  combined  with  water ;  but  Gay  Lus- 
sac  obtained  it  pure  by  the  following  process:  He  put 
into  a  tubulated  retort  a  quantity  of  prussiate  of  potash, 
and  poured  over  it  weakly  fuming  muriatic  acid.  The 
retort  was  luted  to  a  flask  containing  a  mixture  of  chalk 
and  muriate  of  lime  in  powder.  This  flask  communicat- 
ed with  a  second  containing  muriate  of  lime,  and  this 
with  a  third  empty.  The  flasks  were  surrounded  with  a 
mixture  of  two  parts  snow,  and  one  part  salt.  A  gentle 
heat  being  applied  to  the  retort,  the  prussic  acid  passed 
over,  and  swam  above  the  muriate  of  lime.  By  gently 
heating  the  first  flask,  the  acid  is  made  to  pass  into  the 
second  flask,  and  by  tiiis  means  is  rectified. 

Prussic  acid,  thus  obtained,  is  a  limpid  and  colourless 
liquid.  It  is  extremely  volatile  and  pungent ;  boiling  at 
the  temperature  of  80°,  and  at  the  temperature  of  50°  it 
supports  a  column  of  mercury  rather  more  than  ten 
inches  high.  At  68°  ifquh.tuples  the  bulk  of  any  gas 
with  which  it  is  mixed.  It  freezes  at  2°.  In  conse- 
quence of  this  extreme  volatility  and  easy  congelation, 
a  curious  phenomenon  takes  place.  If  a  drop  of  it  be 
let  fall  upon  a  sheet  of  paper,  it  immediately  freezes,  in 
consequence  of  rapid  evaporation.  The  specific  gravity 
of  this  liquid  is  0.70583  at  the  temperature  of  44.5°.  It 
reddens  vegetable  biues. 

It  is  capable,  when  dry,  of  withstanding  a  red  heat 
without  decomposition ;  but  when  water  is  present,  it 
very  readily  undergoes  change. 

It  combines  with  the  salifiable  bases,  and  forms  a  class 
of  bodies  called  firussiates.  But  they  have  very  little 
permanency,  being  decomposed  by  all  other  acids,  and 
even  by  exposure  to  the  atmosphere. 

It  is  also  capable  of  forming  triple  compounds,  in 
which  it  is  combined  with  two  bases  at  once,  one  of  them 
an  alkali  or  earth,  the  other  a  metallic  oxide.  These 
compounds  arc  much  more  permanent,  and  are  therefore 
usually  employed  by  chemists.  The  one  in  most  fre- 
(|uciit  use  is  the  tri/ile  ftrussiate  of  /lotash,  a  yellow  co- 
loured salt  crystallizing  in  cubes,  and  composed  of  prus- 
sic acid,  potash,  and  oxide  of  iron. 

Scheele  succeeded  in  forming  prussic  acid,  by  caus- 
ing a  current  of  ammoniacal  gas  to  pass  through  red  hot 
charcoal ;  and  the  experiment  has  Ijcen  since  repeated 
successfully  by  others.  Hence  it  is  obvious,  that  this 
acid  is  composed  of  the  constituents  of  ammonia  and 
charcoal  united  together,  or  of  hydrogen,  azote,  and  car- 
bon. This  has  been  further  confirmed  by  BerthoUet. 
Chlorine  has  liie  property  of  altering  the  nature  of  prus- 
sic acid,  anil  niulers  it  capable  of  throwing  down  iron 
from  solutions,  green  instead  of  blue.  To  the  acid  thus 
altered,  BertiioUet  gave  the  name  of  oxyfirussic  acid. 
When  heat  is  applied  to  it,  the  whole  is  converted  into 
carbonate  of  anunonia. 


•  It  is  the  peculiar  princijilc  which  gives  its  poisonous 
property  to  the  distilled  water  of  the  Lauro-Cerasus.  It 
also  exists  in  the  almond  and  peach  kernels,  &c.    CoxE. 
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Prussian  blue  may  be  formed,  by  ralcininjj  a  mixture 
of  potanli  and  dried  blood  in  a  covered  crucible,  in  a  heal 
gradually  raised  to  redness.  The  mass  is  dissolved  in 
water,  and  poured  into  a  solution  of  sul|)liate  of  iron.  A 
grrtn  coloured  precipitate  falls,  which  becomes  prussian 
blue  when  diijested  in  muriatic  acid.  The  triple  priis- 
siatc  of  potash  w;is  formerly  called  ])]d()(^isticated  alka- 
li. It  is  still  useful  in  detecting  different  metals  in  solu- 
tions, by  the  colourof  the  preci[)itate  wliich  it  occasions, 
especially  iron,  wl.ich  it  throws  down  of  a  deep  blue. 

Sect.  II.      0/  Gallic  .icid. 

This  acid  forms  one  of  the  constituents  of  the  sub- 
stance called  nu'ifallii,a  concretion  formed  on  the  oak  in 
consequence  of  tin  [uincturc  of  insects.  Nutgallscome 
to  this  country  chiefly  from  the  Levant.  Tliey  vary  a 
good  deal  in  their  appearance.  Sclieele  first  separated 
gallic  acid  from  nut^ulls.  An  infusion  of  nutt^alls  left  to 
itself  for  some  time,  becomes  mouldy  on  the  surface,  and 
lets  fall  small  crystals.  These  crystals  beini^  picked  out, 
dissolved  in  water,  and  obtained  again  by  evaporation, 
constitute  t^allic  acid. 

The  acid  obtained  by  this  process  is  never  quite  pure. 
If  the  infusion  of  nutgalls  be  eva])orated  to  dryness,  and 
the  powdered  residue  be  digested  in  pure  alcohol,  the  al- 
cohol, when  cautiously  distilled  to  one-eighth,  leaves  a 
residue  behind  it  nearly  colouilcss,  wliich  is  soluble  in 
water,  and  yields  by  evaporation  gallic  acid  in  needles, 
much  lighter  coloured  and  purer  than  that  obtained  by 
the  first  described  process.* 

Gallic  acid  is  white,  usually  with  a  shade  of  brown  or 


*  To  obtain  this  acid,  the  best  method  is  to  evaporate 
to  dryness  an  infusion  of  galls  in  water  ;  to  this  add  al- 
cohol, which  takes  up  the  gallic  acid,  and  may  then  be 
filtered  from  the  insoluble  residue.  To  prevent  the  loss 
of  the  alcohol,  the  solution  thus  obtained  may  be  distilled 
nearly  to  dryness  from  a  retort ;  and  the  evaporation 
may  then  be  continued  in  the  open  air  at  a  very  gentle 
heat,  or  even  by  atmospheric  exjiosure.  The  solid  mat- 
ter thus  left  has  a  crystalline  appearance,  somewhat  re- 
sembling Muscovado  sugar.  If  this  mass  be  mixed 
with  clean  dry  sand,  in  a  glass  subliming  vessel,  sur- 
mounted by  a  paper  cap  or  cone,  and  exposed  to  a  sand 
licat  ;  after  a  portion  of  moisture  is  expelled,  the  gallic 
acid  sublimes  in  most  delicate,  brilliant,  white  needle- 
form  crystals  towards  the  top  of  the  glass,  and  in  the  pa- 
per cone,  mtich  in  the  same  way  as  is  seen  in  subliming 
benzoic  acid.  When  perfectly  pure,  it  has  not  the  slight- 
est tinge  of  yellow  or  brown  ;  and  in  this  state  it  is  large- 
ly dissolved  by  alcohol,  which  speedily  assumes  a  brown- 
ish colour.  Neither  the  acid  nor  its  alcoholic  solution 
precipitate  the  solutions  of  iron  black  or  blue.  A  green- 
ish, soon  changing  to  a  brownish  colour,  is  acquired  by 
the  solution  of  iron,  which  in  a  few  hours  permits  a  small 
precipitate  to  take  place. — From  the  experiments  I  have 
rhade  with  this  substance,  I  do  not  think  it  has  any  effect 
whatever  in  producing  the  black  colour  of  ink,  or  in  dye- 
ing. The  subject  is  sufTiciently  interesting  to  be  recon- 
sidered in  its  full  extent. 

Light  appears  to  have  a  slight  action  upon  this  acid. 
A  portion  made  about  a  year  ago,  which  was  put  into  a 
perfectly  clean  dry  glass-stopper  bottle,  and  left  in  that 
state  exposed  to  the  light,  gradually  acquired  a  darkish 
tint,  upon  the  surfaces  in  contact  with  the  glass,  although 
the  internal  part  continued  perfectly  white.     Coxe. 


yellow.  It  is  crystallized  m  needles  or  iiausparetit 
plates.  Its  taste  is  acid,  and  somewhat  astringent ;  and 
when  heated,  it  exhales  a  peculiar  and  rather  unplea- 
sant aromatic  odour.  It  is  soluble  in  I  J  parts  of  boiling, 
and  in  12  parts  of  cold  water.  ^VIlen  the  solution  ii 
heated,  the  acid  is  decomposed.  Win  ii  long  kept,  it  bc- 
c(jmcs  darker  coloured,  and  the  acid  is  likewise  altered 
in  its  properties. 

When  heated,  it  sublimes,  but  its  |)ropcrtiesare  some- 
what altered.  When  distilled,  it  yields,  like  other  vege- 
table acids,  carbonic  acid  gas,  and  heavy  inflammable 
air.  Water  is  also  formed,  and  a  portion  of  the  acid 
escapes,  slightly  modified  in  its  nature. 

It  is  not  altered  by  exposure  to  tlie  air.  Neither  oxy- 
gen gas,  the  simple  combustibles,  or  incombustiblcs, 
seem  to  produce  any  effect  upon  it.  Tfie  action  of  the 
metals  is  unknown. 

The  compounds  of  this  acid,  with  the  salifiable  bases, 
are  called  galtates.  They  have  scarcely  been  examin- 
ed. \Vhen  gallic  acid  is  dropt  into  lime,  barytes,  or 
strontian  water,  it  strikes  a  bluish  red  colour,  and  occa- 
sions a  flaky  precii)ilate.  It  occasions  a  precipitate  like- 
wise when  poured  into  the  solutions  of  yllria,  glucina,  or 
zirconia  in  acids.  U|)on  metallic  solutions  it  acts  with 
considerable  c-iicrt);y,  changing  their  colour,  and  occa- 
sioning precipitates  in  many  of  them.  Thus,  with  iron 
it  strikes  a  dark  blue,  or  almost  black  colour.t     When 


t  Some  years  past,  we  r  , seated  all  the  processes  de- 
tailed in  books  for  procuring  the  galiic  pure  ;  by  none  of 
them  could  we  succeed  so  well  as  by  the  following  : 
One  ounce  of  finely  powdered  galls  were  introduced  in- 
to a  stoppered  bottle  ;  ten  ounces  of  alcohol,  of  specific 
gravity  0.796,  were  poured  on  it,  and  the  whole  suffered 
to  digest  in  tlie  temperature  of  tlic  atmosphere  (during 
summer)  for  one  week,  the  bottle  being  frequently  sha- 
ken duiing  the  interval ;  the  alcohol  was  then  separated 
by  filtering,  and  immediately  distilled  to  dryness  in  a  wa- 
ter bath.  The  distilled  alcohol  was  returned  on  the 
galls,  and  suffered  to  remain  another  week,  when  it  was 
distilled  and  returned  on  the  remaining  galls  again, 
which,  after  the  expiration  of  another  week,  was  also  dis- 
tilled to  dryness. 

The  powders  obtained  from  the  three  distillations  were 
collected  on  the  centre  of  a  porcelain  saucer ;  a  head  of  a 
glass  alembic  was  placed  over  the  powder,  and  the  emp- 
ty space  between  the  saucer  and  alembic  was  filled  with 
well  Washed  fine  dry  sand,  as  a  substitute  for  luting.  The 
saucer  was  placed  on  a  sand  bath,  and  a  thermometer 
sunk  about  one  inch  below  the  surface  of  the  sand. 
AV'hen  the  thermometer  indicated  218°,  the  head  of  the 
alembic  was  obscured  by,  -x  vapour  ;  shortly  after,  mi- 
nute crystals  were  seen  to  form  on  the  inner  surface; 
when  they  ceased  to  increase,  the  head  was  removed, 
and  another  substituted.  The  bath  was  now  raised  to 
224°,  some  crystals  were  formed,  at  the  same  time  a  pun- 
gent odour  was  diffused  through  tlie  room,  which  pro- 
duced such  convulsive  coughing  and  violent  sneezing, 
as  induced  me  to  terminate  the  experiment.  The  crys- 
tals obtained  in  tlie  first  experiment  were  white  as  snow; 
of  a  silky  or  rather  argentine  lustre  ;  their  shape  was 
not  easily  determined,  as  they  decussated  each  other  so 
variously,  that  the  eye  could  not  trace  their  ramifications : 
however,  they  resembled  needles  more  than  any  shape  to 
which  we  could  compare  them. 

As  the  gutter  of  the  alembic  head  did  not  permit  the 
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it  precipitates  metallic  oxides,  it  seems  to  bring  them 
nearer  to  the  metallic  state,  and  sometimes  reduces 
them  altogether.  Thus  gold  is  precipitated  by  it  in  the 
metallic  state. 

Sect.  III.     Of  Tannin. 

Xutgalls,  besides  gallic  acid,  contain  several  constitu- 
ents ;  one  of  the  most  curious  and  important  of  these  is 
tannin,  which  is  to  occupy  our  attention  in  this  Section. 

Tamiin  was  first  pointed  out  in  vegetables  by  Dcy- 


crystals  to  be  easily  extracted,  half  an  ounce  measure  of 
alcohol  was  poured  in  ;  by  that  means  they  were  dissolv- 
ed and  introduced  into  a  stoppered  bottle  :  the  crystals 
obtained  in  the  second  experiment  being  coloured,  they 
were  set  aside  for  a  future  sublimation.  Into  a  dilute  so- 
lution of  sulphate  of  iron,  some  of  the  alcohol  solution 
of  gallic  acid  was  added ;  no  discoloration  of  the  liquid 
appeared  ;  a  single  drop  of  common  alcohol  of  galls  pro- 
duced an  immediate  black  colour.  Into  another  dilute 
solution  of  sulphate  of  iron,  three  drops  of  oxynmriatic 
acid  were  added,  with  a  view  to  further  oxidize  the  iron  ; 
two  drops  of  the  alcohol  solution  of  galls  produced  no 
discoloration  ;  but  one  drop  of  common  alcohol  of  galls, 
produced  an  immediate  blackness.  Considering,  that 
one  ounce  of  powdered  galls  were  digested  for  three 
weeks  with  thirty  ounces  of  the  strongest  alcohol  which 
can  be  obtained,  it  appeared  reasonable  to  conclude,  that 
not  a  vestige  of  gallic  acid  could  be  retained  by  it ;  and 
consequently,  if  the  black  colour  in  dyeing.  Sec.  is  pro- 
duced by  the  combination  of  the  gallic  acid  only  with  the 
sulphate  of  iron,  then  our  powdered  galls  should  pro- 
duce no  colour  with  solutions  of  sulphate  of  iron.  With 
a  view  to  determine  that  fact,  the  following  experiment 
was  made.  Into  a  dilute  solution  of  sulphate  of  iron,  as 
much  of  the  above  powdered  galls  as  could  be  raised  by 
the  point  of  a  quill  tooth-pick  was  added  ;  immediately 
on  the  powder  becoming  wetted,  a  bluish  black  colour 
began  to  appear,  which  quickly  spread,  from  the  point  of 
contact,  in  all  the  radii  of  the  surrounding  sphere,  and 
the  solution,  on  being  stirred  with  a  glass  rod,  became 
uniformly  black. 

From  the  above,  and  a  numlier  of  other  experiments 
on  the  same  subject,  we  are  led  to  conclude,  that  gallic 
acid  has  no  effect  on  solutions  of  iron,  to  produce  a 
black  colour:  but  that  the  solution  of  sutfihatc  of  iron 
coml)i7ies  nvith  the  colouring  matter  of  the  galls,  and 
firecijiitates  it  black. — A  phenomenon  analogous  to  the 
precipitating  of  the  colouring  matter  of  cochineal  scar- 
let, by  nitro-muriate  of  tin. 

For  the  satisfaction  of  sorne  of  our  friends,  who  wit- 
nessed some  of  the  above  experiments  four  years  past, 
and  who  expressed  their  apprehensions  that  our  gallic 
acid  was  deteriorated  by  the  process  of  its  formation,  we 
subjoin  the  following  extracts  from  the  second  edition  of 
£lements  dc  I'jlrl  dc  la  Tcinturcfiar  C.  JL.  ct  A.  B.  Dcr- 
thollet,  vol.  i.  p.  1  15. — Patterns  of  silk,  wool,  and  cotton, 
were  impregnated  with  gallic  acid  ;  then  pussed  into  a 
solution  of  iron  :  none  of  them  became  cotoinxd.  Simi- 
lar patterns,  impregnated  with  a  solution  of  galls,  were 
easily  coloured. — lb.  p.  I2'k  Gallic  acid  cannot  of  itself 
serve  to  dye  a  black,  but  it  inaij  contribute  to  the  effect, 
by  means  of  the  tannin,  &c. — They  add,  tannin  may 
serve,  without  the  aid  of  gallic  acid,  to  dye  a  black,  Sec. 
Sec.    Hembel,  jun. 


eux,  though  some  of  its  properties  had  been  noticed 
long  before  by  Lewis.  Seguin  first  pointed  out  its  great 
importance  in  tanning,  and  hence  the  name  was  given  it, 
by  which  it  is  at  present  known.  Proust  endeavoured  to 
obtain  it  in  a  separate  state.  Mr  Davy  added  to  our 
knowledge  of  its  properties.  But  it  is  to  Mr  Hatchett  that 
we  are  indebted  for  the  most  important  set  of  new  facts. 
He  pomtcd  out  a  method  of  making  it  artificially  from 
almost  all  animal  and  vegetable  substances.  As  Mr 
Hatchett's  tannin  differs  in  several  respects  from  the  tan- 
nin of  nutgalls  and  other  astringent  substances,  it  will  be 
proper  to  divide  this  section  into  two  parts. 

1.  J\ratural  Tannin. 

No  unexceptionable  method  of  obtaining  tannin  from 
nutgalls,  in  a  slate  of  complete  pui<ty,  has  yet  been  dis- 
covered.    The  best  method  is  this  : 

Make  an  infusion  of  nutgalls  in  water,  evaporate  the 
infusion  to  dryness,  p\ilverize  the  residuum,  and  digest 
the  powder  in  repeated  portions  of  pure  alcohol  till  that 
liquid  ceases  to  dissolve  any  thing.  The  residue  is  tan- 
nin, tolerably  pure.  It  may  be  dissolved  in  water,  and 
precipitated  by  acetate  of  lead.  The  edulcorated  preci- 
pitate being  mixed  with  water,  and  a  current  of  sulphu- 
reted  hydrogen  passed  through  it,  the  lead  combines 
with  sulphur  and  remains  insoluble  ;  while  the  tannin, 
thus  set  at  liberty,  dissolves  in  the  water,  and  maybe  ob- 
tained by  evaporating  the  liquid. 

Tannin,  thus  obtained,  is  a  brittle  substance  of  a  brown 
colour,  with  an  astringent  taste  like  that  of  nutgalls.  It 
dissolves  readily  in  water,  and  the  solution,  according  to 
Trommsdorf,  is  not  liable  to  become  mouldy.  Pure  al- 
cohol does  not  dissolve  it ;  but  it  is  soluble  in  alcohol  di- 
luted with  a  little  water,  as  for  example  in  alcohol  of 
0.818  of  specific  gravity,  which  contains  -j^th  of  its 
weight  of  water. 

It  seems  capable  of  combining  with  oxygen,  but  its 
properties  are,  by  that  means,  completely  altered ;  be- 
ing, according  to  Proust,  a  species  of  extractive. 

The  action  of  the  simple  combustibles  on  tannin  is 
unknown.  The  action  of  the  metals  is  pi'obably  small, 
but  it  combines  with  most  of  the  metallic  oxides,  and 
forms  compounds  which,  for  the  most  part,  are  insoluble 
in  water.  Thus  it  strikes  a  deep  blue  or  black  with  so- 
lutions of  iron,  and  if  the  solutions  be  diluted,  the  com- 
pound of  tannin  aixl  the  oxide  of  iron  precipitates. 

When  a  solution  of  glue,  or  gelatine,  as  chemists  term 
it,  is  poured  into  an  aqueous  solution,  a  precipitate  im- 
mediately falls.  This  precipitate  consists  of  tannin  and 
gelatine  combined  together.  It  is  insoluble  in  water, 
and  composed,  according  to  Davy,  of  54  gelatine  and  46 
tannin.  This  property  renders  gelatine  a  very  delicate 
test  of  tannin,  which  it  detects  when  it  exists,  even  in 
small  projjortion,  in  vegetable  liquids. 

The  alkalies  combine  wiili  tannin,  and  prevent  it  from 
precipitating  gelatine,  till  they  arc  saturated  with  an 
acid. 

The  earths  combine  with  tannin,  and  form  with  it  com- 
pounds nearly  insoluble.  Hence  they  precipitate  it  from 
the  infusion  of  nutgalls. 

Most  of  the  acids  combine  with  tannin,  and  form  solu- 
ble compounds  with  it.  Arsenic,  muriatic,  and  sulphu- 
ric acids  precipitate  it  from  water.  The  sulphuric  acid 
gradually  decomposes  it.  Nitric  acid  also  decomposes 
it,  and  a  substance  is  formed  having  the  properties  of 
inalic  acid. 

Such  arc  the  properties  of  the  tannin  of  nutgalls,  as 
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far  as  they  have  liccn  ascertained.  Tlic  ilifTiculty  ol'  ob- 
lainiiijj  it  i"  •>  sUilc  of  piniiy  renders  some  of  iliem  am- 
biguous, and  has  induced  clicinisls  to  employ  the  infusion 
of  nutt?alls  in  their  experinienls  ratlier  than  tannin. 

Tliis  infusion  is  employed  in  itmsidtM'ablc  ipiantily  by 
dyei's,  and  it  foinis  tin;  piincipal  inKrotlicnl  of  euninion 
ivrilint;  ink.  This  rnpior  consists  of  u  solution  of  sul- 
phate of  iron  in  the  infusion  of  nuti^^alls.  No  other  suit 
of  iron  tried  answeis  so  well  as  the  sulphate.  The  deej)- 
est  black  is  formed  when  c(iu:d  weif^hts  of  nutgalls  and 
of  suljihate  of  iron  are  employed.  Hut  it  is  not  perma- 
nent unless  the  nutgalls  amount  to  about  thrice  the 
weij^ht  of  the  sulphate.  The  best  ink,  accordinj^  to  l)r 
Lewis,  who  made  many  ex|)eriments on  the  subject,  may 
be  made  by  means  of  the  followiii}.^  formida. 
Logwood,  1  ounce. 

Nutgalls,  in  powder,     3 
Green  vitriol,  1 

Water,  1  or  2  quarts. 

Boil  the  logwood  and  the  nutgalls  in  water,  adding  new 
lic[uid  in  jiropoition  to  the  evaporation,  then  strain 
through  a  cloth  and  dissolve  the  green  vitriol,  adding  at 
the  same  time  one  ounce  of  gum  arable  and  a  little  su- 
gar. Some  recommend  the  addition  of  a  little  cloves  to 
prevent  the  ink  from  moulding.* 

Tannin  exists  in  many  other  substances  besides  nut- 
galls.  The  bai'ks  of  many  trees,  the  substances  called 
catechu  and  kino,  logwood,  brazil  wood,  fustick,and  ma- 
ny other  vegetable  bodies,  yield  it  in  abundance.  From 
the  experiments  of  I'roust,  it  appears  that  it  varies  in  its 
qualities  in  these  bodies,  or  that  there  arc  difl'ercnt  spe- 
cies of  tannin,  varying  from  each  other  in  several  re- 
spects, especially  in  the  colour  which  they  strike  with 
iron.  Some  precipitate  that  metal  black,  some  green, 
and  some  flesh-red. 

2.  ytrtificial  Tannin. 

The  important  discovery,  that  a  substance  capable  of 
tanning  leather  like  the  tannin  of  mitgalls,  may  be  form- 
ed artificially,  was  made  by  IMr  Hatchett,  in  the  course  of 
a  set  of  experiments  on  the  slow  carbonization  of  vege- 
table bodies,  and  detailed  by  him  in  various  papers  read 
to  the  Royal  Society  in  1805. 

To  form  it,  we  have  only  to  digest  diluted  nitric  acid 
on  charcoal,  till  tlie  whole,  or  nearly  the  whole,  is  dis- 
solved, and  evaporate  the  solution  to  dryness ;  a  brown 


*  I  have  tried  a  great  variety  of  recipes  for  the  formation 
of  ink, and  find  none  (not  excepting  that  of  Dr  Lewis  above 
mentioned)  equal  to  that  of  Mr  Ribancourt.  Chcm.An.  vol. 
ii. — I  hayc  now  before  me  a  paper  with  writing  upon  it  of 
this  ink,  of  July  19,  1805,  which  has  been  constantly 
exposed  to  every  chance  of  injury  from  the  air,  the  sun, 
dust,  smoke,  and  moisture  ;  the  paper  itself  has  become 
of  a  dingy  dirty  brown,  from  these  sources,  but  the  ink 
has  augmented  in  blackness,  and  evinces  not  the  small- 
est decomposition.  His  recipe  is  as  follows  : — Galls 
8oz.  logwood  -l-oz..  These  are  to  be  boiled  for  an  hour 
in  12 lbs.  of  water,  or  until  one-half  is  evaporated;  it  is 
then  percolated  through  a  hair  sieve,  and  to  the  liquid 
are  added,  sulphat  of  iron  4oz.  gum  arable  3  oz.  sul- 
phat  of  copper  1  oz.  sugar  candy  1  oz.  The  solution 
is  well  stirred,  and  suflercd  to  stand  for  24  hours  ;  it  is 
then  poured  ofl"  from  the  sediment,  and  is  to  be  preserv- 
ed in  well  stopped  glass  or  stone  jars.     Coxe. 


coloured  matter  remains,  whii.h  is  uriijiciul  tuwiin.  100 
grains  of  charcoal,  by  this  process,  wmc  converted  into 
120  grains  of  artificial  tannin.  A  part  of  this  increase 
is  moisture,  and  it  is  very  diflicult  to  get  rid  of  the  whole 
of  the  nitiic  acid,  a  portion  of  which  adheres  to  the  tan- 
nin with  great  obstinacy. 

Tannin,  thus  prepared,  is  a  substance  of  a  brown  co- 
loui',  it  has  considerable  lustre,  and  breaks  with  a  vi- 
treous fracture.  Its  taste  is  very  bitter  and  highly  astrin- 
gent. It  has  no  smell.  It  dissolves  readily  in  cold  wa- 
ter, forming  a  brown  coloured  solution.  Alcohol,  of  the 
specific  gravity  0.800,  also  dissolves  it. 

The  solution  is  i)recipitated  by  gelatine  very  readily. 
The  precipitate  is  brown,  and  composed,  according  to 
Hatchett,  of  36  tannin  and  64  gelatine. 

Sulphuric  and  muriatic  acids  form  a  precipitate  when 
poured  into  solutions  of  artificial  tannin.  Nitric  acid 
does  not  decompose  it  nor  alter  its  properties.  This 
forms  a  marked  distinction  between  natural  and  artificial 
tannin. 

The  alkalies  unite  with  it,  and  prevent  it  from  pi'cci- 
l)itating  gelatine  till  they  arc  saturated.  The  alkaline 
earths,  and  most  of  the  metallic  oxides,  form  insoluble 
compounds  with  it.  Hence  it  precipitates  most  of  these 
bodies  from  their  solutions. 

AVhcn  distilled,  artificial  tannin  yields  watqr,  a  little 
nitric  acid,  and  a  yellow  coloured  liquid  ;  on  raising  the 
fire,  ammoniacal  gas  is  disengaged  with  great  rapidity; 
this  is  followed  by  carbonic  acid  gas,  and  a  gas  possess- 
ing the  properties  of  azote.  A  bulky  charcoal  remains 
behind.  From  these  results  it  is  obvious  that  this  sub- 
stance consists  of  oxygen,  azote,  hydrogen,  and  carbon. 
The  last  constituent,  no  doubt,  predominates. 

Mr  Hatchett  has  shewn  that  every  charcoal,  both  from 
animal  and  vegetable  substances,  provided  it  be  in  the 
state  of  charcoal,  yields  artificial  tannin  when  digested 
with  nitric  acid.  He  has  pointed  out  two  other  methods 
of  procuring  a  substance  possessed  of  similar  properties. 
The  first  is  by  dissolving  indigo  and  the  resins,  or  gum 
resins,  in  nitric  acid,  and  digesting  them  for  a  considera- 
ble time  in  that  liquid.  When  the  solution  is  evaporated 
to  dryness,  a  yellow  coloured  matter  remains,  which  pos- 
sesses the  properties  of  artificial  tannin.j  The  second 
method  is  by  dissolving  camphor  and  the  resins  in  sul- 
phuric acid,  digesting  till  the  solution  becomes  black, 
and  then  precipitating  by  pouring  it  into  cold  water,  if 
the  black  powder  which  falls  be  digested  in  alcohol,  a 
brown  matter  is  taken  up,  which  possesses  many  of  the 
properties  of  artificial  tannin. 

Such  are  the  properties  of  the  colorific  acids.  They 
act  with  most  energy  on  metallic  solutions,  forming  pre- 
cipitates which  vary  in  their  colour  according  to  the  me- 
tal. It  is  this  property  which  renders  them  of  so  much 
importance  in  a  chemical  point  of  view.  The  following 
Table  exhibits  a  view  of  the  colours  which  these  bodies 
strike  with  the  different  metals,  as  far  as  is  known. 


t  A  substance  something  similar  to  artififial  tannin  I 
once  formed,  by  digesting  to  dryness,  repeatedly,  small 
quantities  of  nitric  acid  upon  ram])hor ;  a  dark  coloured 
substance  resulted,  w  hich  had  lost  the  smell  of  camphor. 
I  intended  to  have  made  some  experiments  upon  it,  but 
it  got  mislaid,  and  I  have  never  since  pursued  the  sub- 
ject.    CoxE. 
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Metals. 

Prussiate 
of  Potash. 

Gallic 
Acid 

Infusion  of 
Nut-galls. 

Artificial 
Tannin. 

Gold 

Yellowish 
while 

Reduced 

Reduced 

Reduced. 

Platinum 

0 

0 

0 

Silver 

White 

Yello«  ish 
brown 

Yellowish 
brown 

Yellow 

Mercury 

White 

Orange 
yellow 

Or  an  if  e 
yellow 

Yellow 

PalladiuiTi 

Olive 

Rhodium 

0 

Iridium 

0 
Becomes 
colourless 

0 
Becomes 
colourless 

Osmium 

Blue 

Copper 

Greenish 
yellow 

Brown 

0  Becomes 
olive 

Olive 

Iron 

Blue 

Black 

Black 

Brown 

Nickel  ' 

Green 

White 

Grey 

Tin 

White 

Brown 

Blackish 

gity 

Lead 

White 

While 

White 

Brown 

Zinc 

White 

0 

0 

0 

Bismuth 

White 

Orange 

Orange 

Antimony 

0 

White 

White 

Yellow 

Tellurium 

0 

Yellow 

Arsenic 

White 

0 

0 

Yellow  ; 

Cobalt 

Brown 
yellow 

0 

Y'ellow 
white 

Manganese 

Yellow 
white 

0 

Chromium 

Green 

Brown 

Molybde- 
num 

Uranium 

Brown 
red 

Chocolate 

Tungsten 

Brown 

Straw 
yellow 

Titanium 

Yellowish 
brown 

Blood  red 

Coliimbiimi 

Olive 

Orange 

Cciium 

Wliite 

0 

0 

substances,  as  far  as  the  subject  has  been  investigated. 
For  all  the  experiments  hitherto  made  on  the  subject, 
we  are  indebted  to  Mr  Davy,  and  his  brother,  Mr  John 
Davy. 

1.  Chlorhie  has  the  property  of  combining  with  oxy- 
gen. The  compound  is  a  gas  of  a  yellow  colour,  which 
rnay  be  obtained  by  pouring  diluted  muriatic  acid  on  the 
salt  called  hyperoxymuriate  of  potash,  and  applying  a 
moderate  heat.  The  gas  may  be  received  over  niercury. 
It  was  discovered,  and  its  properties  investigated,  by  Mr 
Dav)',  who  has  given  it  the  name  of  euchloric  gas.*  Its 
colour  is  greenish  yellow,  and  very  intense.  Water  ab- 
sorbs about  ten  times  its  bulk  of  it.  Its  specific  gravity 
is  2.61.  It  is  composed  of  two  parts  in  volume  of  chlo- 
ric gas,  and  one  of  oxygen  gas.  When  heated,  it  is  de- 
composed, and  ligiit  and  heat  are  produced. 

2.  Chlorine  combines  very  readily  with  hydrogen,  and 
forms  tlie  very  impoituiit  compound  called  muriatic  acid. 
When  the  goses,  each  as  dry  as  possible,  are  mixed  to- 
gether in  equal  bulks,  and  the  mixture  exposed  to  the 
light  of  the  Sim,  inflammation  takes  place,  the  two  gases 
disappear,  ai'd  a  quantity  of  muriatic  acid  gas  is  formed, 
nearly  equal  to  them  in  bulk.  Now,  as  the  specific  gra- 
vity of  muriatic  acid  gas  is  ahuost  exactly  the  mean  of 
the  specific  gravity  of  hydrogen  and  chloric  gas,  it  is  in- 
ferred tiiat  it  is  a  compound  of  equal  bulks  of  these 
gases.  Therefore  muriatic  acid  is  composed  by  weight 
of 

97.24  chlorine, 
2.76  hydrogen. 


Cn.u'.  VII. 

Of  the  Comfioitnda  of  Chlorine. 

We  shall  in  this  Chapter  give  an  account  of  the  com- 
pounds which  chlorine  forms  with  all  the  other  simple 


100.00 
or  of  one  part  of  hydrogen  and  about  35  of  chlorine.  But 
if  we  suppose,  with  Mr  Davy,  that  the  proportion  of 
Iiydrogen  exceeds  that  of  chloric  gas  in  bulk,  we  may 
consider  muriatic  acid  as  composed  of  one  part  hydrogen 
and  33  of  chlorine. 

Muriatic  acid  inay  be  obtained  by  putting  some  com- 
mon salt  in  a  small  glass  retort,  pouring  over  it  sulphuric 
acid,  and  receiving  the  product  over  mercury. 

Muriatic  acid  gas  is  invisible,  and  possesses  the  me- 
chanical properties  of  common  air.  Its  specific  gravity 
is  1.278,  that  of  air  being  1.000.  Its  smell  is  pungent 
and  peculiar,  and  when  inixed  with  air  it  forms  a  visible 
smoke,  owing  to  its  great  avidity  for  moisture. 

It  does  not  support  combustion,  nor  can  it  be  breathed 
by  animals.  When  a  lighted  taper  is  plunged  into  it,  it 
goes  out  with  a  green  coloured  flame. t 

Water,  when  brought  into  contact  with  this  gas,  ab- 
sorbs it  with  great  rapidity,  and  the  whole  disappears. 
Water  absorbs  515  times  its  bulk  of  tiiis  gas,  and  six 
cubic  inches  of  water  by  this  absorption  are  converted 
into  nine.  The  afiinlty  between  this  gas  and  water  are 
very  great. 


•  If  Mr  Davy's  opinion  of  this  substance  is  finally  ad- 
mitted, I  apprehend  a  term  adapted  to  shew  the  conslitu- 
tion  of  this  compound  gas  would  be  preferable  to  that 
above  mentioii'  d  ;  such  a  term  may  perhaps  be  found  in 
that  of  oxy-chloric  gas.     Coxe. 

t  Whatever  be  tlie  base  of  muriatic  acid,  this  circum- 
stance of  its  affording  a  green  colour  to  a  lighted  taper, 
renders  it  probable  that  the  base  of  fluoric  acid  is  the 
same,  since  it  produces  a  nearly  similar  eflect,  and  its 
smell  is  also  the  same  as  that  evinced  by  muriatic  acid. 

Ibid. 
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Water  saturated  with  this  p;as  is  known  by  tlic  name 
of  li(juid  muriatic  acid.  It  has  hccii  lontj  known,  and  is 
vci-y  much  employed  by  clicmists.  When  pure,  it  is 
transparent  and  colourless  :  but  it  very  <jl'len  liasu  green- 
ish yellow  colour,  owinjj  to  the  presence  of  iron  or  of 
some  other  impurity.  It  has  the  smell  of  muriatic  acid 
gas,  and  smokes  when  exposed  to  the  air.  Its  si)ccific 
gravity  is  never  (greater  than  1.203,  and  seldom  exceeds 
1.19(5;  and  when  strongest,  never  contains  more  than 
one-fourth  of  its  weii;lit  of  acid  :  the  rest  is  water. 

The  followirii';  Tabic  gives  us  the  strength  and  boil- 
iiijj  point  of  muriatic  acid  of  various  densities.  It  is  from 
tlic  experiments  of  Kirwan  and  Dalton. 


Spccilic  ),'iuvity 
of  acid. 

Real  acid  |)cr 
cent,  by  wciglit. 

Boiling  point. 

1.199 

25.6 

1.181 

23.4 

1.166 

21.6 

176° 

1.154 

20.0 

190 

1.144 

18.7 

212 

1.136 

17.5 

217 

1.127 

16.4 

222 

l.l';i 

15.5 

228 

1.094 

12.1 

232 

1.075 

9.91 

228 

1.064 

8.40 

225 

1.047 

6.49 

222 

1.035 

5.21 

219 

1.018 

2.65 

216 

1.009 

1.36 

214 

Rluriatic  acid  combines  with  various  bases,  and  forms 
•,\  class  of  salts  called  muriates. 

3.  As  far  as  is  known  at  present,  chlorine  does  not 
combine  with  carbon  ;  but  it  unites  with  carbonic  oxide, 
.md  forms  an  acid  gas  much  heavier  than  any  other 
(jascous  body  yet  discovered,  and  called  phosgcn  gas.* 

4.  When  a  current  of  chloric  gas  is  made  to  pass  over 
flowers  of  sulphur,  a  combination  gradually  takes  place, 
the  sulphur  changes  its  colour,  and  a  fine  red  liquid  is 
formed,  more  than  twice  the  weight  of  the  sulphur  em- 
ployed. To  this  compound,  originally  discovered  by 
Dr  Thomson,  Mr  Davy  has  given  the  name  of  sul/i/tu- 
rane.\ 

Sulphuranc  is  a  liquid  of  a  fine  red  colour,  between 
scarlet  and  crimson.  By  transmitted  light  it  appears 
green.  Its  specific  gravity  is  1.623.  It  smokes  very 
tnuch,  is  very  volatile,  and  has  a  smell  similar  to  that  of 
sea  plants.  Its  taste  is  strongly  acid,  hoi  and  bitter, 
affecting  the  throat  with  a  painful  tickling.  It  dissolves 
phosphorus  readily,  and  forms  an  amber  coloured  liquid, 

*  Ti.is  uncoutl\  appellation  has  been  before  adverted 
to;  it  is  scarcely  possible  to  anticipate  its  reception  into 
chemical  writings  generally,  even  if  the  fact  of  such  a 
compound  taking  place  is  satisfactorily  established. 

CoxE. 

t  These  terminations  of  ane  and  anca  do  not  convey 
any  corresponding  ideas  of  the  peculiar  combinations  of 
chlorine  ;  and  I  cannot  but  think  Mr  Davy  would  have 
acted  more  judiciously,  in  awaiting  the  final  issue  of  the 
dispute  as  to  the  nature  of  nuui:.tic  and  oxymuriatic 
acids ;  before  he  ventured,  on  his  sole  authority,  to  give 
them  to  the  public,  instead  of  merely  proposing  thciv 
adoption.     Ibid. 
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which  at  last  catches  fire  when  left  to  spontar.'oii  ,  <  .apo- 
ration.  When  dropt  into  nitric  acid  it  ellcrvcbcci  with 
considerable  violence.  With  alcohol  it  becomes  hoti 
and  the  sincU  of  ether  becomes  pcrce|)lible.  When  dropt 
into  water,. it  is  gradiiaJly  decomposed.  Flocks  of  sul- 
phur separate,  and  tlic  water  contains  sulphuric  and  mu- 
riatic acids  in  solution.  With  ainmoniacal  gas  it  forms 
a  solid  red  compound,  which  is  decomposed  and  convert- 
ed into  sulphate  and  muriate  of  ainmoiii.i  and  sulphur,  by 
the  action  of  water.  Such  are  tlie  properties  of  this  re- 
markable compound  as  far  as  they  have  been  htthcrt» 
ascertained.  We  arc  not  acquainted  with  the  proportion 
of  its  constituents. 

4.  When  phosphorus  is  introduced  into  cliloric  gas  it 
takes  fire  spontaneously,  and  burns  with  a  low  white 
flame,  and  at  the  same  time  melts.  Two  substances  arc 
formed,  one  a  clear  liciuid,  the  other  a  dry  wliitc  matter 
which  sublimes  during  the  combustion.  To  this  com- 
pound Mr  Davy  has  given  the  name  oi fihoafihorane . 

Phosphorane  appears  to  possess  some  acid  qualities, 
at  least  it  combines  with  ammonia,  and  forms  a  white  in- 
soluble tasteless  powder,  very  similar  to  silica  in  many 
of  its  properties  When  phosphorane  is  digested  in  wa- 
ter, it  is  decomposed  and  converted  into  phosphoric  and 
muriatic  acids. 

5.  We  are  not  yet  acquainted  with  the  combination  of 
boraciumand  chlorine. 

6.  Chlorine  readily  combines  with  potassium,  and 
forms  the  compound  usually  distinguished  by  the  name 
of  muriate  of  fiotash.  Mr  Davy  proposes  lo  give  it  the 
name  of  jwtassane. 

When  potassium  is  heated  in  chloric  gas,  it  burns  with 
great  splendour,  and  potassane  is  formed.  The  same 
compound  is  obtained  when  potash  and  chlorine  are 
brought  in  contact ;  but  in  that  case  the  oxygen  gas, 
which  previously  constituted  one  of  the  ingredients  of 
the  potash,  is  evolved.  When  potash  and  muriatic  acid 
are  brought  in  contact,  water  is  formed,  and  the  same 
compound  obtained. 

Potassane  crystallizes  in  irregular  cubes.  Its  taste  is 
salt,  and  rather  bitter.  It  dissolves  in  thrice  its  weight 
of  cold  water.  Little  altered  by  exposure  to  the  air. 
In  a  red  heat  it  melts,  and  loses  about  three  per  cent,  of 
its  weight.     Not  sensibly  soluble  in  alcohol. 

According  to  the  experiments  of  Mr  Davy,  it  is  con.- 
posed  of  55.5  potassium, 

44.5  chlorine. 


100.0 

7.  The  combination  of  chlorine  and  sodium  has  been 
known  and  in  general  use  from  the  remotest  ages,  under 
the  name  of  common  salt  or  muriate  of  soda.  Mr  Dr>>-y 
has  given  it  the  name  of  sodane.  It  exists  abundantly  in 
sea  water,  from  which  it  is  obtained  by  evaporation. 
Mines  of  it  occur  also  in  different  parts  of  the  world.  It 
crystallizes  in  cubes.  Its  taste  is  universally  known-, 
and  is  what,  strictly  speaking,  is  denominated  Salt.  It 
dissolves  in  rather  less  than  thrice  its  weight  of  water, 
and  is  nearly  equally  soluble  in  cold  and  hot  water.  It 
is  insoluble  in  pure  alcohol.  It  deliquesces  somewhat 
when  exposed  to  moist  air.  In  a  red  heat  it  melts  and 
loses  about  two  per  cent,  of  its  weight.  In  a  violent 
heat  it  evaporates. 

Common  salt,  from  the  experiments  of  Mr  Davy,  is 
composed  of  40.17  sodium, 

59.83  chlorine. 


100.00 
4U 
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8.  As  far  as  we  know  at  present,  chlorine  has  not  the 
property  of  combining  with  ammonia. 

9.  Chlorine  combines  with  barium,  and  forms  the  com- 
pound usually  distinguished  by  the  name  of  muriate  of 
barytes.     Mr  Davy  calls  it  bariane. 

This  salt  crystallizes  in  four-sided  prisms,  whose 
bases  are  squares  ;  but  it  is  obtained  more  commonly  in 
tables.  It  has  a  pvnigent  and  disagreeable  taste ;  and, 
like  all  other  preparations  of  barytes,  is  poisonous.  It 
requires  rather  more  than  twice  its  weight  of  water  to 
dissolve  it.  It  is  not  sensibly  soluble  in  pure  alcohol. 
It  is  not  altered  by  exposure  to  the  air.  In  a  red  heat 
it  melts,  but  is  not  decomposed. 

10.  It  combines  with  strontium,  and  forms  the  com- 
pound usually  distinguished  by  the  iiemc  of  muriate  of 
ttrontian.     Mr  Davy  calls  it  slrcntiane. 

This  salt  crystallizes  in  long  slender  hexagonal  prisms, 
usually  so  miiuite  as  to  have  the  appearance  of  needles. 
It  dissolves  in  rather  less  than  its  weight  of  cold  water, 
■while  boiling  water  dissolves  any  cjuantity  of  it  whatever. 
It  dissolves  in  about  24  parts  of  pure  alcohol.  The 
crystals  are  not  much  altered  by  exposure  to  the  air. 
When  heated  they  undergo  the  watery  fusion,  and  in  a 
red  heat  are  converted  to  a  white  powder. 

1 1.  Chloiine  combines  likewise  with  calcium,  and 
forms  the  substance  usually  distinguished  by  the  name 
of  muriate  of  lime.  Mr  Davy  calls  it  calcianc.  This 
salt  is  not  easily  procured  in  crystals,  on  account  of  its 
great  solubility  in  water.*  Its  crystals  are  six-sided 
striated  prisms,  terminated  by  very  sharp  pyramids.  Its 
taste  is  very  bitter  and  pungent.  At  the  temperature  of 
60°  water  dissolves  four  times  its  weight  of  this  salt,  ar^d 
it  dissolves  any  quantity  whatever  at  the  temperature  of 
100°.  Alcohol  seems  capable  of  dissolving  more  than 
its  own  weight  of  this  salt.  This  salt  deliquesces  very 
spicedily  when  exposed  to  the  atmosphere.  When  heat- 
ed, it  melts  and  loses  its  water  of  crystallization.  In  a 
violent  heat  it  loses  also  a  portion  of  its  acid,  and  then 
has  the  property  of  shining  in  the  dark.  In  that  state,  it 
is  called  the  /i/ios/i/ioriis  of  Romberg. 

12.  Magnium,  as  far  as  we  know  at  present,  does  not 
combine  with  chlorine. 

Mr  Davy  considers  bariane,  strontiane,  and  calcianc, 
as  composed  of  32.9  of  chlorine,  combined  with  71 
barium,  46  strontium,  and  21  calcium. 

13.  The  compound  of  gold  and  chlorine,  usually 
called  muriate  o/".§-oM,  has  not  been  accurately  examined. 
It  is  a  yellow  coloured  salt,  having  an  acrid  taste,  and 
deliquescing  in  the  air. 

14.  Neither  arc  wc  well  acquainted  with  viuriate  of 
/ilatinu?n,  which  is  in  reality  a  compoiuid  of  chlorine  and 
platinum. 

15.  Silver  combines  with  chloric  acid  in  the  propor- 
tion of  2  grains  of  the  metal  to  I'yths  of  a  cubic  inch  of 
the  gas.  The  compound  is  an  insoluble  powder,  usually 
called  hornsilver,  or  muriate  of  silver.  Mr  Davy  calls  it 
arffc7itahe. 

This  salt  is  easily  obtained,  by  pouring  common  salt 
into  a  solution  of  nitrate  of  silver.     It  is  at  first  a  heavy 


•  In  the  cold  weather,  this  salt  readily  crystallizes ; 
I  have  obtained  it  in  perfect  cubes,  and  have  even  pre- 
served it  during  several  summers  by  putting  it  in  bottles, 
under  oil  of  turpentine.     Coxe. 


white  curdy  precipitate,  but  it  soon  blackens  when  ex- 
posed to  the  air.  It  is  insoluble  in  water.  When 
heated  to  about  500°,  it  melts  into  a  grey  colomed  semi- 
transparent  mass,  having  son^e  resemblance  to  horn,  and 
formerly  called  lu?m  cornea.  When  heated  with  potash, 
or  when  boiled  with  water  and  iron  filings,  it  is  decom- 
posed, and  the  silver  reduced  to  the  metallic  state.  It 
dissolves  in  ammonia;  it  is  likewise  soluble  in  muriatic 
acid,  and  by  that  means  may  be  obtained  in  octahedral 
crystals.  One  hundred  parts  of  dry  muriate  of  silver 
contain  about  75.5  parts  of  pure  silver. 

Argentane  is  composed  of 

75.5  silver, 
24.5  chtoriiic, 


100.0 


16.  Chlorine  combines  in  two  proportions  with  mer- 
cury, and  forms  two  compounds  of  great  importance, 
distinguished  by  the  names  of  corrosne  sublimate  and 
calo?net.  The  first  is  a  compound  of  two  grains  of 
mercury,  and  1.05  cubic  inches  of  chloiic'gas  :  the  se- 
cond contains  the  same  quantity  of  mercury  united  to 
half  the  portion  of  gas. 

Corrosive  sublimate  was  known  to  the  alchymists.  A 
vast  number  of  methods  of  preparing  it  have  been  made 
public.  The  most  common  method  is  to  mix  together 
equal  weights  of  dry  oxynitratef  of  mercury,  decrepitat- 
ed common  salt,  and  calcined  sulphate  of  iron.  One- 
third  of  a  matrass  or  phial  is  filled  with  this  mixture. 
The  vessel  is  placed  in  a  sand-bath,  and  gradually  heated 
to  redness.  A  cake  of  corrosive  sublimate  sublimes  into 
the  upper  part  of  the  vessel.  It  may  be  formed  directly 
by  dissolving  red  oxide  of  mercury  in  muriatic  acid. 

It  has  usually  the  form  of  a  white  semi-transparent 
cake  composed  of  small  prisms.  Its  specific  gravity  is 
5.1398.  Its  taste  is  excessively  acrid  and  caustic,  and 
it  leaves  for  a  long  time  a  very  disagreeable  styptic 
metallic  impression  on  the  tongue.  It  is  one  of  the  most 
virulent  poisons  known.  It  is  soluble  in  about  20  parts 
cold  and  3  parts  boiling  water.  Alcohol  dissolves  nearly 
half  its  weight  of  it.  It  is  not  altered  by  exposure  to 
the  air.  When  heated  it  sublimes  very  readily,  and  the 
fumes  are  very  dangerous  when  inhaled.  It  is  soluble 
in  sulphuric,  nitric,  and  muriatic  acids,  decomposed  by 
the  alkalies,  and  precipitated  of  a  brick  red  colour.  The 
alkaline  earths  likewise  decompose  it,  and  ammonia 
forms  with  it  a  triple  compound. 

Calomel  is  prepared  by  triturating  four  parts  of  cor- 
rosive sublimate  and  three  parts  of  mercury  in  a  mortar, 
and  then  subliming  the  mixture  in  a  matrass.  It  is  a 
dull  white  mass,  which  becomes  yellowish  when  reduced 
to  powder.  When  slowly  sublimed,  it  crystallizes  in 
four-sided  prisms,  terminated  by  ]>yramids.  Its  specific 
gravity  is  7.1758.  It  is  insoluble  in  water.  It  is  taste- 
less. When  i'\ibbcd  in  the  dark  it  phosphoresces.  It 
requires  a  higher  temperature  to  sublime  it  than  oxy- 


t  I  attempted  to  preserve  some  beautiful  crystals  of 
this  salt  under  oil  of  turpentine,  as  staled  in  the  preceding 
note,  with  muriat  of  lime — but  in  a  few  weeks  the  salt 
and  oil  were  both  decomposed,  the  mercury  was  revived 
at,  the  bottom  of  the  phial,  and  water  was  formed.    Coxe. 
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muriate  of  mercury.     Clilorinc  and  nitric  acid  convert  it 
into  oxynuiriatc  corrosive  subliniatc* 

17.  Chlorine  combines  in  two  [iroportions  with  coj)- 
j)cr,  and  lornis  two  compounds,  distint^uishcd  by  tlic 
names  of  cufirane  and  cufiranca.  To  form  the  first  of 
these  compounds,  two  grains  of  copper  combine  with 
3.4  cubic  inches  of  chloric  gas. 

Cupranc  was  discovered  by  nf)ylc,  who  gave  it  the 
nanic  ui  resin  of  colifier,  from  its  colour.  I'roust  afu  r- 
wards  discovered  it  anew,  and  j;avc  it  the  name  of  tvliiie 
muriate  of  cofilicr.  It  may  be  obluiiietl  by  exi»osinj^  coj)- 
per  filings  to  tiie  action  of  chloiic  gas,  by  heating  lo- 
gutlier  two  parts  of  corrosive  sublimale,  and  one  part  of 
coppci'  filings,  by  boiling  coppir  filings  in  muriatic  acid, 
or  by  exposing  copper  filings,  partially  immersed  in 
muriatic  acid,  to  the  atmosphere.  Cujjrane  is  fusible  in 
a  heat  just  below  redness  ;  and  in  a  close  vessel  it  is  not 
decomposed  nor  sublimed  by  a  strong  red  heat ;  but 
when  the  air  is  admitted,  it  is  dissipated  in  dense  white 
fumes.  It  is  insoluble  in  watei',  cllcrvesccs  in  nitric 
acid,  is  soluble  in  nmriates,  but  is  precipitated  unaltered 
by  the  effusion  of  water.  It  is  usually  opake,  of  a  dark 
brown  colour,  and  of  a  confused  hackly  texture;  but  by 
slow  cooling,  it  may  be  obtained  light  yellow,  scmitrans- 
parent,  and  crystallized  in  small  plates. 

Cupianea  may  be  formed  by  heating  cupranc  in  chloric 
gas ;  but  it  is  most  readily  obtained  by  evaporating  the 
delicjuesccnt  muriate  of  copper  to  dryness,  at  a  tem- 
perature not  much  above  400°  Fahrcidieit.  It  is  a  yellow 
powder,  decomposed  by  heat ;  absorbs  water  from  the 
atmosphere,  and  is  changed  into  delic]uescent  muriate. 
The  constituents  of  these  two  compounds,  according  to 
the  experiments  of  Mr  John  Davy,  are  as  follows  : 

Cuprane  of  60  copper  +  32.77  chlorine  zi  92.77 
Cupraneaofeo  +67.20  izl27.20 

18.  Iron  likewise  combines  in  two  proportions  with 
chlorine,  forming  two  compounds,  which  have  received 
the  names  oifcrrane  MxAfen-anea. 

l-'errane  may  be  obtained  by  evaporating  the  green 
muriate  of  iron  to  dryness,  and  exposing  the  residue  to 
u  red  heat  in  a  glass  tube,  with  a  vei'y  narrow  orifice. 
It  has  a  greyish  variegated  colour,  a  metallic  splendor, 
and  a  lamellar  texture.  It  dissolves  in  water,  and  forms 
the  green  muriate  of  iron. 

Fcrranea  may  be  obtained  by  burning  iron  wire  in 
chloric  gas.  It  sublimes  during  the  combustion  in  the 
form  of  small  brilliant  iridescent  plates.  It  dissolves  in 
■water,  and  the  solution  is  identical  with  the  red  muriate 
of  iron. 


*  If  the  doctrine  of  chlorine  and  its  compounds  should 
not  be  ultimately  proved  correct,  we  may  consider  Mr 
Murray's  views  of  these  two  important  salts  as  most  pro- 
bable. He  regards  them  both  as  perfect  muriuts  ;  the 
one  of  the  red  oxyd,  t'.c  other  of  the  black  ;  the  corrosive 
sublimale,  or  salt  formed  with  the  red  or  higher  oxvd 
of  mercury,  requiring  more  muriatic  acid  to  saturate  it, 
tlian  calomel,  or  the  compound  of  the  black  oxyd  re- 
quires. Both  then,  are  strictly  entitled  to  the  name  of 
tnuriat.  The  first  is  not  an  oxymttriat ;  nor  is  the 
last  a  sub-muriat.  How  then  can  tiicy  be  sufficiently 
discriminated  in  medical  prescriptions  ?  for  a  mistake 
niii^ht  prove  fatal ;  and  some  distinction  is  therefore 
absolutely  necessary.  No  terms  appear  to  me  better,  than 
Ihe  adjuncts  currosive  and  mild,  as  heretofore.     Coxe. 


These  two  compounds,  according  to  the  cxpi  riinenf-^ 
of  Mr  John  Davy,  arc  composed  as  follows: 

Ferranc  of  29..5  iron -f-  33.60  chlorine  — 6  j.l 
Ferrancaof  29.5  -f  55.50  13:85.0 

19.  Tin  likewise  combines  with  two  doses  of  chlorine, 
and  forms  the  two  compounds  dis'.inguishcd  by  the  namc' 
oi stunnane  and  alannanea. 

Sumnane  may  be  obtained  by  heating  together  an 
amalgam  of  tin  and  calomel,  or  by  evaporating  the  mu- 
riate of  tin  to  di-ynebs,  and  fusing  the  residue  in  a  close 
vessel.  It  has  a  grey  colour,  a  resinous  lustre  and  frac- 
ture, and  takes  fire  whe/i  heated  in  chloric  gas.  It  mcIlN 
at  a  heal  below  ihat  of  dull  ledness  j  when  exposed  to  a 
strong  heal,  it  is  partially  decomposed.  It  is  converted 
into  slannanea  wlien  heated  with  corrosive  sublimate, 
nitre,  red  oxide  of  mercury,  and  hyperoxymuriate  of 
potash. 

Stannanca,  or  liquor  of  Libnvius,  may  be  obtained  by 
heating  together  amalgam  of  tin  and  corrosive  sublimate, 
or  by  mixing  a  concentrated  solution  of  peroxide  of  tin 
in  muriatic  acid  with  sulphuric  acid,  and  applying  a 
moderate  heat.  This  liquor  smokes  violently  when  ex- 
posed to  the  air.  When  mixed  with  about  one-third  of 
its  weight  of  water,  it  crystallizes.  Mr  John  Davy  found, 
that  it  had  the  property  of  setting  oil  of  turpeniine  on 
fire.  According  to  the  experiments  of  this  gentleman, 
these  two  compounds  are  composed  as  follows  : 

Staimanc  of  55  tin  +  33.4  chlorine—   88.4 
Stannanca  of  53        -f  67.0  —122.0 

20.  Lead,  as  far  as  is  known,  combines  only  in  one- 
proportion  with  chlorine.  Plumbauc  may  be  obtained 
by  decomposing  the  nitrate  of  lead  by  means  of  muriatic 
acid,  and  fusing  the  precipitate  in  a  glass  tube  with  a 
narrow  orifice.  It  is  the  substance  formerly  w-ell  known 
under  the  name  of  horn  lead.  It  is  composed  of  97.2 
lead  -f  33.8  chlorine. 

21.  Zinc  only  forms  one  compound  with  chlorine.  It 
has  received  the  name  of  zincanc.  It  may  be  obtained 
by  evaporating  to  dryness  the  nuiriatc  of  zinc,  and  fusing 
the  residue  in  a  glass  tube.  It  is  not  volatile  at  a  strong 
red  heat  in  close  vessels.  When  exposed  to  the  air  it 
deli(|uesces.  It  is  composed  of  34.5  zinc  -{-  34.4  chlorine. 

22.  Cismuth  combines  readily  with  chlorine,  and 
forms  the  substance  formerly  known  by  the  name  of  but- 
ter of  biamutli.  It  is  now  called  bismuthane,  and  is  com- 
posed of  67.5  bisnmth  -J-  34.20  chlorhie. 

23.  Two  grains  of  antimony  absorb  3.1  cubic  inches  of 
chloric  gas.  The  result  is  the  compound  formerly  call- 
ed butter  of  antimony.  It  was  prepared  by  triturating  to- 
gether one  part  of  antimony  and  two  parts  of  corrosive 
sublimate,  and  distilling  the  mixture.  The  butter  of  an- 
timony passes  over  in  the  stale  of  a  thick  fatty  mass,  of  a 
greyish  white  colour,  and  often  crystallized  in  four  sided 
prisms.  It  is  very  causiic,  becomes  coloured  'when  ex- 
posed to  the  air,  and  melts  at  a  moderate  temperature. 
.^ntimonane  (as  this  compound  is  called)  is  composed  of 
42.5  antimony  -f  34.6  chlorine. 

24.  Two  grains  of  tellurium  absorb  2.4  cubic  inches  of 
chloric  gas.  The  product  is  a  substance  resembling  but- 
ter of  antimony  in  its  appearance. 

25.  Two  grains  of  arsenic  absorb  3.6  cubical  inches  of 
chloric  gas.  The  product  is  the-substance  usually  call- 
ed butter  of  arsenic.  A  dense,  limpid,  highly  volatile 
fluid,  a  non-conductor  of  electricity,  and  of  high  specific 
gravity.     When  decomposed  by  water,  it  gives  muriatic 
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acid,  and  white  oxide  of  arsenic,  similar,  in  this  respect, 
to  most  oT  the  combinations  of  chlorine  with  the  metals. 
It  is  composed  of  21.9  arsenic  +  33.6  chlorine. 

26.  Manganese  absorbs  chloric  gas,  and  forms  a  com- 
pound of  a  deep  brown  colour,  and  not  volatilized  at  a 
dull  red  heat.  It  may  be  obtained  by  heating  the  dry 
muriate  of  manganese  to  redness.  It  is  pink  coloured, 
and  composed  of  28.4  manganese,  +  33.6  chlorine. 

2".  Tungsten  absorbs  chloric  gas,  and  forms  an 
orange-coloured  sublimate. 

The  remaining  combinations  of  chlorine  with  metals 
are  still  unknown 

Chap.  VIII. 
Of  ComfiQund  Combustibles. 

The  compound  combustibles  arc  usually  composed 
of  carbon  and  hydrogen,  or  of  carbon,  hydrogen,  and  oxy- 
gen. They  are  very  numerous,  including  almost  all  the 
animal  and  vegetable  bodies.  But  tlie  progress  of  the  in- 
vestigation of  these  bodies,  and  their  importance  in  che- 
mical investigations,  is  not  such  as  to  warrant  their  in- 
troduction here.  We  shall  describe  only  those  com- 
pound combustibles  which  are  of  importance  as  instru- 
ments of  chemical  analysis.  These  may  be  comprehend- 
ed under  the  five  following  heads.  I.  Alcohol.  2. 
Ethers.     3.  Volatile  oils.     4.  Fixed  oils.     5.  Bitumens. 

Sect.  I.     Of  Alcohol. 

The  liquid  called  alcohol,  or  spirit  of  wine,  is  obtained 
when  wine,  beer,  or  other  fermented  liquors  are  subjected 
to  distillation.  The  ancients  were  unacquainted  with  it. 
Wc  do  not  know  the  discoverer  of  this  liquid,  but  it  was 
known  to  the  alchymists,  and  introduced  by  them  into 
pharmaceutical  preparations. 

It  is  by  the  distillation  of  fermented  liquors  that  ardent 
spirits  are  obtained,  and  they  receive  various  names  ac- 
cordhig  to  the  nature  of  the  substance  employed.  Thus 
brandy  is  obtained  from  wine,  rum  from  the  fermented 
juice  of  the  sugar  cane,  whisky  and  gin  from  the  ferment- 
ed infusion  of  malt  or  grain.  Now,  ardent  spirits  consist 
almost  entirely  of  three  ingredients  ;  namely,  water,  pure 
spirit  or  alcohol,  and  a  little  oil  or  resin,  to  which  they 
owe  their  flavour  and  colour.  When  these  liquids  are 
re-distilled,  the  first  portion  that  comes  over  is  a  fine 
light  transparent  liquid,  known  in  commerce  by  the  name 
oirectified  afiirils.  When  as  highly  rectified  as  possible, 
the  specific  gravity  of  the  liquid  obtained  does  not  ap- 
pear to  be  less  than  0.820,  and  is  generally  more.  Alco- 
hol, by  this  process,  cannot  be  deprived  of  the  whole  of 
the  water  with  which  it  is  combined.  The  best  method 
of  getting  rid  of  the  water  is  to  expose  a  quantity  of  the 
salt  called  muriate  of  lime  to  a  red  heat,  to  put  it  into  a 
retort  while  still  warm,  and  to  pour  over  it  a  portion  of 
alcohol  of  about  0.820,  nearly  equal  to  it  in  M'eiglit.  The 
alcohol  dissolves  the  salt,  and  much  heat  is  evolved. 
This  mixture  is  to  be  exposed  to  heat,  and  the  alcohol 
distilled  off.  The  salt  retains  the  water,  and  the  alcohol 
comes  over  of  the  specific  gravity  0.791  at  68°,  or  0.796 
at  60°.  In  this  slate  it  is  the  strongest  alcohol  that  can^ 
be  procured.  It  is,  therefore,  caMcd  /lure,  or  absolute  al- 
cohol.* The  alcohol  of  commerce  is  never  so  strong  as 
this ;  its  specific  gravity  is  seldom  under  0.837. 

*  Alcohol  may  also  be  dephlegmated  by  pearl-ash: 
but  it  does  not  appear  to  be  known,  that  the  temperature 


Alcohol,  thus  procured,  is  a  transparent  liquid,  colour- 
less as  water,  of  a  pleasant  smell,  and  a  strong  penetrat- 


of  tlie  air  in  which  the  dephiegmation  is  undertaken,  has 
considerable  influence  on  the  facility  of  separating  the 
water  with  which  it  is  combined.  We  have  been  in  the 
habit  of  preparing  the  article  of  the  specific  gravity  0.796 
at  60°  for  more  than  twenty  years,  and  ha\e  had  frequent 
occasion  to  observe,  that,  in  very  cold  weather,  more 
water  may  be  separated  in  one  day,  than  in  several  weeks 
during  the  summer  months  Alcohol  of  the  above  spe- 
cific gravity,  will  (contrary  to  the  general  assertion)  dis- 
solve the  resin  copal  with  great  facility,  without  the  aid 
of  heat,  or  any  addition  whatever;  and  hold  it  in  sus- 
pension for  any  number  of  years :  indeed,  in  the  course 
of  twenty-four  hours,  with  repeated  agitation,  it  will  dis- 
solve more  of  the  resin  than  can  be  conveniently  spread 
with  a  brush. 

We  have  also  dephlegmated  alcohol  by  means  of  mu- 
riate of  lime  :  but,  as  we  never  could  obtain  so  perfect  a 
dissolution  of  copal  by  alcohol  prepared  by  this  process^ 
as  by  pearl-ash,  it  has  appeared  probable  to  us,  that  some 
of  the  muriatic  acid  is  disengaged  from  the  lime,  and 
passes  over  with  the  alcohol  during  the  distillation. 

Our  process  for  preparing  alcohol  being  different  in 
some  particulars  from  those  given  in  books,  we  lay  it 
before  the  reader :  any  quantity  of  alcohol  of  the  shops 
is  introduced  into  a  stoppered  bottle;  an  equal  weight  of 
pearl-ash  are  heated  to  redness  in  an  iron  or  other  vessel 
during  half  an  hour  ;  the  pearl-ash  are  then  broken,  and 
whilst  hot,  added  to  the  alcohol :  the  bottle  is  frequently- 
shaken  until  the  pearl-ash  are  dissolved  ;  when  that  is 
effected,  the  dissolved  pearl-ash  will  remain  at  the  bot- 
tom, and  may  be  readily  distinguished  from  the  super- 
natant alcohol,  by  a  visible  line,  which  separates  them. 
The  supernatant  alcohol  is  then  to  be  decanted  into  ano- 
ther bottle,  without  suffering  the  solution  of  pearl-ash 
to  follow.  The  solution  of  pearl-ash,  with  the  alcohol 
which  it  contains,  is  to  be  poured  into  a  glass  funnel, 
having  its  orifice  stopped  by  tlic  finger;  in  a  minute  or 
two,  what  alcohol  it  contains  will  rise  to  the  surface  of 
the  solution ;  the  finger  is  then  to  be  partly  withdrawn, 
so  as  to  allow  the  solution  of  pearl-ash  to  run  in  a  gentle 
stream,  by  that  means  the  line  which  separates  the  two 
litiuids  will  no;  be  disturbed;  it  will  gradually  subside 
to  the  finger  when  the  orifice  should  be  stopped,  by  pass- 
ing the  finger  over  it :  the  alcohol  which  is  retained,  may 
be  added  to  that  previously  decanted  into  the  bottle. 

The  same  solution  of  pearl-ash  is  then  to  be  boiled  in 
a  clean  iron  pot ;  when  nearly  dry  it  must  be  constantly 
stirred,  to  prevent  it  from  adhering  to  the  vessel ;  it  is 
then  to  be  heated  red  as  before  mentioned,  and  whilst 
hot,  added  to  the  before  dephlegmated  alcoliol.  If  the 
alcohol  with  which  the  process  is  connnenced  is  strong, 
the  second  addition  of  pearl-ash  will  not  dissolve,  but 
remain  a  soft  magma  at  the  bottom  of  the  bottle:  it 
should  be  suffered  to  remain  lor  twenty-fuur  or  more 
hours,  and  frequently  shaken  during  that  (jcriod,  after 
which  it  may  be  decanted,  and  llie  pearl-ash  rccalcined, 
and  whilst  hot  returned  into  the  alcohol. 

After  the  process  is  repeated  six  or  seven  times,  the 
pearl-ash  if  in  powder,  will  roll  about  the  bottle,  on  the 
latter  being  inclined;  if  the  whole  be  mixed  by  strong 
agitation,  after  a  few  moments  repose,  the  pearl-ash  will 
subside  to  the  bottom,  and  the  supernatant  alcohol  will 
become  diaphanous. 
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ing  agreeable  taste.  VVlu-n  swallowed,  it  produces  in- 
toxication. It  cannot  bi;  frozen  in  the  greatc-st  degree  of 
cold  to  wliicli  it  has  been  exposed,  and  it  has  been  cool- 
ed down  in  tlierniomctcr  tubes  to  — 0  I*.  It  is  very  vola- 
tile, evaporating  spontaneously  at  the  ronimon  teinpera- 
turcofthc  atmosplicrc.  When  heated  to  1734°  it  boils, 
and  is  converted  into  an  elastic  fluid,  possessing  the  me- 
chanical ])ropcrties  of  aii-,  but  more  than  twice  as  heavy. 

It  combines  with  water  in  every  proportion,  and  forms 
Spirits  of  difl'erent  degrees  of  strength  according  to  the 
tpiantity  of  water  present.  The  common  spirits  of  com- 
merce arc  nothing  else  than  such  combinations  of  alcohol 
and  water.  The  propoitit)n  of  alcohol  present  in  these 
li(|uidsis  best  judrjed  of  by  their  specific  gravity.  The 
specific  gravity  of  pure  alcohol  is  0.790.  That  of  water 
1.000.  liencc  the  lighter  a  spirit  is,  the  stronger  it  is. 
Alcohol  of  0.820  contains  nearly  -j'^th  of  its  weight  of 
water;  alcohol  of  0.840  contains  ,y^  parts  of  water. 
What  in  this  country  is  called /(roq/'6/;inVs,  is  of  the  spe- 
cific gravity  0.920.  It  was  understood  to  be  a  mixture 
ef  equal  bulks  of  alcohol  and  water.  This,  however,  is 
not  the  case.  It  contains  0.52  of  its  weight  of  water. 
When  spirits  arc  weaker  than  0.920,  they  are  said  to  be 
iinder  proof ;  when  stronger,  to  be  above  proof.  The 
s))irits  retailed  in  Scotland  arc  almost  always  under  proof, 
and  sometimes  indeed  very  weak. 

Neither  common  air  nor  oxygen  gas  act  upon  alcohol 
at  the  common  temperature,  but  in  high  temperatures  the 
case  is  difVcrcnt.  When  alcohol  is  kindled  in  the  open 
air,  it  burns  all  away  without  leaving  any  residuum.  The 
flame  is  blue,  and  if  the  vapours  emitted  be  collected, 
they  are  found  to  consist  of  carbonic  acid  and  water,  and 
the  portion  of  water  formed  is  greater  than  the  whole  of 
the  alcohol  consumed.  When  the  vapour  of  alcohol  is 
mixed  with  oxygen  gas,  it  may  be  kindled  by  an  electric 


It  will  then  be  proper  to  pass  the  alcohol  through  a 
filter,  and  after  adding  about  one  ounce  of  calcined  and 
powdered  alum  to  one  pound  of  alcohol,  (or,  what  will 
answer  better,  six  or  eiglit  drops  of  sulphuric  acid)  to 
distil  to  dryness. 

If  the  operator  is  ac(|uainted  with  tlie  mamier  of  taking 
the  specific  gravity  of  li(|uids,  he  may  assay  the  alcohol 
in  that  manner ;  if  not,  about  half  an  ounce  may  be  put 
into  a  phial,  and  a  small  piece  of  copal  added;  if  the 
alcohol  is  of  proper  strength,  an  immediate  action  on  the 
copal  will  be  perceived ;  which  will  be  accelerated  by 
frequent  agitation  of  the  phial :  if  the  dissolution  does 
not  take  place,  the  same  pearl-ash  must  be  again  heat- 
ed, and  the  prpcess  repeated. 

It  frecjuently  happens,  that  alcohol  is  contaminated  by 
an  empyreumatic  oil,  which  it  receives  from  the  great 
heat  employed  in  the  first  distillation.  As  long  as  it  re- 
tains that  ompyreuma,  it  will  not  dissolve  copal,  what- 
ever may  be  its  strength,  as  we  have  repeatedly  ascer- 
tained :  in  such  cases,  it  will  be  necessary  to  distil  it 
from  some  fresh  burnt  and  powdered  charcoal,  which 
will  effectually  free  it  from  all  foreign  odour. 

Alcohol  prepared  in  the  above  manner,  will  dissolve 
copal,  without  cimphor,  ammonia,  or  any  addiiament 
whatever.  All  that  is  necessary  is,  to  reduce  the  copal 
to  a  middling  fine  powder,  pour  on  it  the  alcohol,  and 
agitate  it  fre(|ucntly  during  a  day  or  two,  when  a  varnish 
will  be  obtained,  perfectly  colourless,  as  strong  as  can 
fee  conveniently  spread,  and  which  possesses  a  lustre 
equal  to  tlic  genuine  Japan  varnish.     Hembel,  jun. 


spark,  provided  the  temperature  be  above  70",  a  detona- 
tion  takes  place,  the  alcohol  is  consimied,  and  water  and 
carbonic  acid  formed.  Wlien  alcohol  is  passed,  in  the 
state  of  vapour,  through  u  red-liot  porcelain  or  metallic 
tube,  it  is  decomposed,  and  a  variety  of  new  products 
evolved.  These  are,  1.  A  great  quantity  of  ii. flammable 
air,  which,  according  to  Saussure  junior,  consists  of  oxy- 
gen, hydrogen,  carbon,  and  azote  ;  2.  A  little  charcoal  ; 
3.  A  little  oil,  partly  in  crystals,  partly  fluid  ;  4.  A  portion 
of  water,  holding  in  solution  traces  of  acetic  acid  and 
ammonia;  5.  A  little  of  an  acid  which  resembles  the 
benzoic.  Uy  estimating  tiie  proportions  of  ingredients 
formed  in  these  decompositions,  chemists  have  endea- 
voured to  ascertain  the  constituents  of  alcohol.  The  fol- 
lowing is  the  result  obtained  by  Saussure  junior,  who 
has  lately  published  an  elaborate  set  of  experiments  on 
the  constituents  of  alcohol.     It  is  composed  of 

Oxygen,      .     .     .     37.85 

Carbon,        .     .     .     43.65 

Hydrogen,       .     .     14.94 

Azote,    ....       3.52 

Ashes,    ....       0.04 


100.00 
Alcohol  has  little  action  on  the  simple  combustibles. 
On  hydrogen  and  charcoal  it  seems  to  produce  no  effect. 
But  it  dissolves  a  little  phosphorus  and  sulphur.  If 
phosphurcted  alcohol  be  dropt  into  water,  a  lambent 
flame  is  observed  playing  on  the  surface  of  the  liquid, 
and  the  phosphorus  is  disengaged. 

Alcohol  dissolves  the  fixed  alkalies.  It  is  by  means 
of  it,  indeed,  that  these  bodies  arc  obtained  in  a  state  of 
purity.  The  earths  arc  scarcely  acted  on  by  alcohol.  It 
absorbs  a  quantity  of  nitrous  gas,  which  cannot  after- 
wards be  expelled  by  heat. 

The  strong  acids  decompose  alcohol.  Tiie  rest  com- 
bine with  it,  and  form  a  set  of  compoimds  hitherto  but 
little  examined.  It  dissolves  also  a  considerable  number 
of  salts,  especially  the  acetates,  muriates  and  nitrates. 
The  sulphates  are  all  insoluble  in  it.  The  colour  of  the 
flame  of  alcohol  is  tinged  by  various  bodies.  Thus  ni- 
trate of  stronlian  tinges  it  purple ;  boracic  acid  and  the 
cupreous  salts  tinge  it  green ;  muriate  of  lime  gives  it  a 
light  red  colour;  nitre  and  oxymuriale  of  mercury  a  ycK 
low  colour. 

Sect.  II.     Of  Ethers. 

When  alcohol  is  acted  upon  by  several  of  the  acids,  a 
fragrant  liquid  is  formed,  to  which  the  name  of  ct/ier 
has  been  given.  These  etliers  arc  nanifd  from  the  acid 
employed  in  forming  them.  As  they  differ  in  their  pro- 
perties, it  will  be  requisite  to  describe  them  separately. 

1.     Sul/t/iuric  Ether. 

This  liquid  was  known  about  the  end  of  the  Ijth  ccn- 
turv,  and  some  of  its  properties  were  described  by  Uoyle ; 
but  the  attention  of  chemists  was  first  drawn  to  it  by  a 
paper  published  in  the  Philosophical  Transactions  for 
1730,  by  a  German  who  called  himself  Dr  Frobenius. 

It  may  be  obtained  by  distilling  a  mixture  of  equal 
parts  of  alcohol  and  sulptiuric  acid  in  a  glass  retort,  to 
which  a  large  receiver  is  attached.  The  ether  condenses 
in  the  receiver.  When  first  prepared,  it  contains  some 
sulphurous  acid,  wnich  is  removed  bv  putting  some  pow- 
dered chalk  into  it,  and  agitating  repeatedly  in  a  close 
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phial,  till  the  sulphurous  acid  smell  is  dissipated.  The 
ether  is  then  distilled  a  second  time.  It  still  retains  a 
portion  of  alcohol,  from  which  it  may  be  freed  by  adding 
to  it  dry  muriate  of  iime  as  long  as  it  will  dissolve  that 
dry  salt',  and  leaving  the  solution  in  a  well  corked  phial. 
The  muriate  of  lime  dissolved  ui  the  alcohol  gradually 
subsides,  and  the  pure  ether  fioats  on  the  top.  It  ma>  be 
decanted  oft". 

Ether  thus  obtained  is  a  limpid  and  colourless  fluid 
like  water.  It  has  a  peculiar  and  agreeable  smell,  and  a 
hot  pungent  taste.  Its  specific  gravity  wnen  pure  is  only 
0.532  at  60°  ;  but  the  ether  of  commerce  is  seldom  lower 
than  0.775,  owing  to  the  alcohol  which  it  contains. 

It  is  so  volatile  that  it  cannot  be  poured  from  one  ves- 
sel to  another  without  considerable  loss.  When  exposed 
to  the  open  air,  it  disappears  in  a  very  short  time.  It  boils 
at  98",  and  hi  a  vacuum  at  — 20°.  When  evaporated,  it 
produces  a  considerable  degree  of  cold,  so  that  water 
may  be  easily  frozen  by  means  of  it  even  in  summer. 
The  specific  gravity  of  the  vapour  of  ether,  according  to 
Dalton,  is  2.23,  that  of  air  being  1.00.  When  ether  is 
exposed  to  a  cold  of — 46°,  it  freezes  and  crystallizes. 

Neither  oxygen  gas  nor  air  produce  any  effect  upon 
ether  at  the  common  temperature  of  the  atmosphere  ; 
but  when  kindled  in  contact  whh  these  fluids,  it  burns 
with  a  strong  white  flame,  giving  out  a  great  deal  of 
light  and  heat.  The  products  in  this  case  are  carbonic 
acid  and  water.  It  consumes,  during  its  combustion, 
about  seven  times  its  bulk  of  oxyy;en,  supposing  the  ether 
in  the  gaseous  state.  When  mixed  with  oxygen  gas  in 
that  proportion,  it  explodes  very  loudly  when  an  electric 
spark  is  passed  through  the  mixture.  Various  attempts 
have  been  made  to  estimate  the  constituents  of  ether  by 
consuming  it  with  oxygen  gas,  and  ascertaining  the  pro- 
ducts obtained.  The  following  is  the  composition  of 
eUier,  according  to  the  experiments  of  Saussure  junior. 
Carbon,  .  .  .  58.20 
Hvdrogen,  .  .  22.14 
Oxygen,      .     .     .      19.66 


100.00 
These  numbers  indicate  a  much  greater   proportion 
of  carbon  and  hydrogen,  and  a  much  smaller  proportion 
of  oxygen  in  sulphuric  ether  than  in  alcohol. 

When  ether  is  passed  through  a  red  hot  porcelain 
tube,  it  is  decomposed  and  converted  into  oil,  charcoal, 
water,  and  a  great  proportion  of  heavy  inflammable  gas. 

Ether  combines  only  in  a  small  proportion  with  water. 
Ten  parts  of  that  liquid  dissolve  about  one  part  of  ether. 
But  alcohol  unites  with  ether  in  any  proportion. 

Ether  dissolves  a  little  phosphorus  and  sulphur,  but 
does  not  seem  to  act  upon  the  other  simple  combusti- 
bles. It  has  no  action  on  the  metals,  but  revives  those 
metallic  oxides  which  readily  part  with  their  oxygen,  as 
the  oxides  of  gold  and  silver.  It  dissolves  the  muriate 
of  gold,  and  the  oxynuiriate  of  mercury. 

It  does  not  appear  to  have  any  action  on  the  alkalies 
or  earths.     It  readily  dissolves  ammonia  and  nitrous  gas. 

Sulphuric  acid  seems  capable  of  converting  it  into 
sweet  oil  of  wine.  Oxymuriatic  acid  sets  it  on  fire  spon- 
taneously. The  action  of  the  other  acids  has  not  been 
ascertained. 

It  dissolves  the  fixed  and  volatile  oils,  and  bitumens, 
but  does  not  act  upon  gums. 

From  its  constituents,  as  ascertained  by  Saussure, 
conipared  witii  those  of  alcohol,  it  is  obvious  that,  during 
the  formation  of  sulphuric  ether,  the  alcohol  is  decom- 


posed. This  decomposition,  according  to  Fourcroy  and 
Vauquelin,  is  owing  to  the  high  temperature  to  which 
the  alcohol  is  subjected,  in  consequence  of  being  pre- 
vented from  evaporating  so  easily  by  the  sulphuric  acid 
with  which  it  is  combined. 

2.  Mtrk  Ether. 

This  ether  is  mentioned  by  some  of  the  older  chc 
mists,  but  its  properties  were  almost  unknown  till  it  was 
lately  examined  by  Thenard. 

It  may  be  formed  by  distilling  a  mixture  of  equal 
parts  of  alcohol  and  nitric  acid  of  the  specific  gravity 
1.283  in  a  retort,  from  which  passes  a  tube  that  goes  to 
the  bottom  of  a  tall  glass  jar  half  filled  with  a  saturated 
solution  of  common  salt  in  water.  Several  of  these  jars 
are  connected  together  by  tubes,  and  from  the  last  a  tube 
passes  to  convey  the  gaseous  prodticts  to  the  water 
trough.  The  ether  condenses  on  the  surface  of  the 
liquid  in  these  jars.  It  contains  at  first  a  little  nitrous 
and  acetic  acids,  from  which  it  is  purified  by  agitation 
with  chalk  in  a  close  phial  till  it  ceases  to  redden  vegeta- 
ble blues.* 

Nitric  ether  thus  prepared  has  a  pale  yellow  colour, 
and  a  very  strong  ethereal  odour.  Its  taste  is  strong  and 
quite  peculiar.  It  is  rather  heavier  than  alcohol,  but 
much  more  volatile  than  sulphuric  ether.  Hence  it  only 
moistens  bodies  for  a  moment,  and  produces  a  considera- 
ble cold  by  its  evaporation.  The  heat  of  the  hand  is  suf- 
ficient to  make  it  boil. 

It  dissolves  in  48  parts  of  water,  and  communicates 
to  that  lit|uid  an  odour  like  that  of  apples.  It  dissolves  ui 
alcohol  in  any  proportion.  It  burns  with  a  white  flame, 
and  as  brilliantly  as  sulphuric  ether.  When  kept  for 
some  time,  both  nitric  and  acetic  acids  are  evolved  in  it. 
Tlie  same  acids  make  their  appearance  if  the  ether  be 
heated,  or  if  it  be  agitated  in  water.  W^hen  brought  in 
contact  with  a  little  of  these  acids,  it  instantly  absorbs 
them,  and  acquires  the  property  of  reddening  vegetable 
blues. 

At  the  temperature  of  70°,  it  quhituples  the  bulk  of 
gases.  At  that  temperature  its  va))our  is  capable  of  sup- 
porting a  column  of  mercury  28.74  inches  high.  Hence 
its  boiling  point  is  obviously  only  a  degree  or  two  above 
70°. 

From  the  analysis  of  Thenard,  the  constituents  of  ni- 
tric ether  are  as  follows  : 

Oxygen,         48.52 

Carbon,  28.45 

Azote,  14.49 

Hydrogen,       8.54 


100.00 
It  is  probable  that  it  contains  nitric  acid  ready  formed, 
as  one  of  its  constituents,  and  that  this  acid  is  neutralized 
by  the  spirit,  and  thus  prevented  from  acting  on  vegeta- 
ble blues.     It  is  obvious,  from  the  preceding  account  of 


*  Simply  for  the  purpose  of  seeing  this  fluid,  it  is  suf- 
ficient to  employ  Dr  Black's  method,  of  putting  a  quan- 
tity of  nitric  acid  into  a  phial,  above  this  a  thin  stratum 
of  water,  and  over  both  a  sufficient  quantity  of  alcohol. 
Cork  the  phial  tightly,  and  let  it  float  in  a  tub  of  cold 
water.  In  a  short  time  considerable  action  ensues ;  and 
in  a  few  days  the  ether  is  found  in  considerable  quantity, 
floating  at  the  top.    Coxe. 
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its  properties,  that  Tiitric  ether  difTers  entirely  tVom  sul- 
pliuric  ether  in  its  nature. 

3.  Muriatic  lither. 

After  tlie  discovery  oi'  siilpUurir  and  nitric  ether,  va- 
rious attempts  were  made  to  procure  muriatic  ether,  and 
different  processes  were  s\iijycstcil.  Sometimes  a  mix- 
ture of  alcohol  and  those  mrtallic  muriates  that  contain 
an  excess  of  acid  were  distilled,  and  sometimes  alcohol 
was  saturated  with  muriatic  acid  gas  and  distilled.  The 
nature  of  muriatic  ether  was  almost  unknown  till  a  set 
of  experiment.s  was  made  on  it  by  (Jehlen  in  1 804.  Thc- 
nard  made  another  in  1807.  To  tiic  labours  of  these  two 
chemists  we  arc  indebted  for  all  the  knowledge  we  pos- 
sess of  this  singular  lluid. 

It  may  be  obtained  by  distiilini;  in  a  retort  equal  bulks 
of  alcohol  and  muriatic  acid,  both  as  strony;  as  possible. 
From  the  retort  a  tube  passes  into  a  Woulfe's  bottle, 
partly  filled  with  water,  and  from  the  bottle  another  tube 
passes  into  the  water  trough.  The  whole  of  the  ether 
formed  assmnes  the  gaseous  form,  if  the  temperature  be 
as  high  as  7u°,  and  may  be  collected  in  jars  over  water. 
A  mixture  of  acid  and  alcohol  weighing  GO  ounces  troy, 
yields  more  than  1200  cubic  inches  of  this  ethereal  gas.* 

This  gas  is  colourless  ;  it  has  a  strong  ethereal  smell, 
and  a  sweetish  taste.  It  produces  no  change  on  vegetable 
blues  or  lime  water.  Its  specific  gravity  is  2.219,  that  of 
air  being  1.000.  At  the  temperature  of  64"  water  absorbs 
its  own  bulk  of  this  gas. 

At  the  tem])crature  of  52°  it  loses  its  gaseous  form, 
and  becomes  liquid  ether.  It  may  be  obtained  in  that 
state  by  passing  it  into  a  jar  surrounded  with  ice.  In  its 
liquid  stale  it  is  colourless  like  water,  and  has  the  same 
smell  and  taste  as  when  gaseous.  At  the  temperature  of 
41°  its  specific  gravity  is  0.874.  It  has  no  effect  on  ve- 
getable blues.  It  is  much  more  volatile  than  sulphuric 
or  even  nitric  ether,  assuming  tlie  gaseous  form  when 
not  hotter  than  64°.  It  burns  wiili  a  green  coloured 
flame,  and  a  great  quantity  of  muriatic  acid  is  disen- 
gaged during  tlic  combustion.  Thus  it  appears  that 
muriatic  acid  is  one  of  its  constituents.  But  as  the  pre- 
sence of  tliat  acid  cannot  be  detected  before  combustion 
by  the  usual  tests,  it  is  obviously  neutralized  by  the  other 
constituents  of  the  ether.  Thenard  has  endeavoured  to 
ascertain  the  constituents  of  this  ether.  The  following 
arc  the  proportions  which  he  found  : 

Muriatic  acid,  29.44 
Carbon  .  .  36.61 
Oxygen,  .  .  23.31 
Hydrogen,      .     10.64 


100.00 


*  The  influence  of  time  as  a  chemical  agent  is  well 
evinced  in  the  union  of  muriatic  acid  and  alcohol.  Al- 
tliough  no  immediate  effect  is  perceived,  yet  if  equal 
quantities  are  closely  corked  up  in  a  phial,  in  the  course 
of  a  few  months  a  strong  smell  of  muriatic  ether  is  per- 
ceptible. So  also  in  mixing  together  equal  parts  of  mu- 
riatic acid  and  oil  of  turpentine  in  a  close  stopped  phial, 
no  effect  is  at  first  evident;  but  if  tlie  mixture  is  occa- 
sionally shaken,  the  oil  is  gradually  blackened,  and  in 
about  12  or  14  montlis  the  smell  of  camphor  is  evident. 

CoxE, 


During  the  formation  of  murruic  ether,  no  gas  what- 
ever is  evolved  except  the  ether,  and  no  new  product  ap- 
pears except  the  ether  itself.  A  portion  of  the  muriatic 
acid  disappears,  and  exactly  the  &amc  portion  makes  its 
appearance  again  when  the  ither  is  bui-iit.  These  ef- 
fects render  it  probable  that  muriatic  ether  is  a  combina- 
tion of  muriatic  acid  and  alcohol,  liul  if  any  dependence 
can  be  put  in  the  above  analysis,  and  in  Saussure's  analy- 
sis of  alcohol,  it  is  obvious  that  tlie  alcohol  in  entering 
into  the  composition  of  muriatic  ether  has  been  altered, 
as  its  constituents  are  not  in  the  same  proportion  as  in 
pure  alcohol. 

I.     .Icctic  Ether. 

Acetic  ether  was  discovered  in  1759  by  the  Count  de 
Lauraguais,  who  obtained  it  by  distilling  a  mixture  of 
alcohol  and  acetic  acid.  The  process  has  been  often 
repeated,  and  has  been  improved  since  its  original  dis- 
covery. Thenard  has  lately  examined  the  properties  of 
this  ether. 

He  obtained  it  by  distilling  a  mixture  of  strong  acetic 
acid  and  alcohol  in  a  retort,  and  repeating  the  distillation 
twelve  times.  No  gas  was  found,  nor  any  symptoms  of 
the  decomposition  of  either  of  the  substances  used  exhi- 
bited. He  then  saturated  the  acid  with  potash,  and  by 
distilling  the  liquid  off  acetate  of  potash,  he  got  the  ether 
in  a  separate  state. 

Acetic  ether  is  limpid  and  colourless.  It  has  an  agree- 
able odour  of  ether  and  acetic  acid.  It  has  a  peculiar 
taste,  bearing  no  resemblance  to  that  of  alcohol.  It  does 
not  redden  vegetable  blues.  At  the  temperature  of  44J°, 
its  specific  gravity  is  0.865.  It  boils  at  the  temperature 
of  160°.  It  burns  with  a  yellowish  white  flame,  and 
acetic  acid  is  developed.  It  undergoes  no  change  by 
keeping.  At  the  temperature  of  62°,  it  requires  more 
tlian  seven  times  its  weight  of  water  to  dissolve  it.  It 
seems,  from  the  preceding  account,  to  be  a  kind  of  com- 
bination of  acetic  acid  and  alcohol,  substances  which  it 
seenis  have  the  property  of  neutralizing  each  other. 

5.  Phosjihoric  Ether. 

From  the  late  experiments  of  Boullay,  it  appears  that 
ether  may  be  formed  also  by  means  of  pliosphoric  acid. 
This  acid,  of  the  consistence  of  honey,  was  put  into  a  re- 
tort, and  heated  nearly  to  the  temperature  of  boiling  wa- 
ter. Alcohol  was  then  introduced  by  means  of  a  funnel 
passing  to  the  bottom  of  the  acid,  and  the  mixture  dis- 
tilled. A  liciuid  was  obtained,  which,  when  rectified  off 
muriate  of  lime,  yielded  an  ether  possess'mg  all  the  pro- 
perties of  sulphuric  ether. 

Besides  these  ethers,  several  others  have  been  formed 
by  means  of  other  acids.  Indeed,  from  the  late  experi- 
ments of  Thenard,  there  is  reason  to  believe  that  almost 
all  the  remaining  acids  may  be  made  to  combine  with  al- 
cohol, and  to  form  a  liquid  wliich  might  be  denominated 
an  ether,  by  distilling  a  mixture  of  alcohol,  sulphuric 
acid,  and  the  acid  in  question. 

From  the  preceding  deUul,  it  appears  that  tliere  arc 
two  kinds  of  ether  essentially  distinct :  The  first,  con- 
sistuig  of  sulphuric  and  phosphoric  ethers,  is  foi-med  by 
the  decomposition  of  alcohol,  and  contains  no  acid.  All 
the  others  contain  an  acid,  and  several  of  them  seem  to 
be  combinations  of  an  acid  and  alcohol.  Alcohol  appears 
to  have  the  property  of  iicutrj.liziiig  acids,  a  property  net 
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suspected  till  lately;  though  several  other  vegetable 
substances  seem  to  possess  the  same  property. 

Sect.  III.      Volatile  Oils. 

The  term  oil  is  applied  to  a  number  of  liquids,  which, 
when  dropt  upon  paper,  sink  into  it,  and  make  it  semi- 
transparent,  or  give  it  what  is  called  a  greasy  stain. 
Chemists  have  divided  them  into  two  classes,  /xerf  and 
volatile. 

Volatile  oils,  called  also  essential  oils,  are  distinguish- 
ed by  the  following  properties  : 

1.  Liquid,  often  as  liquid  as  water  ;  sometimes  viscid. 

2.  Very  combustible. 

3.  An  acrid  taste  and  a  strong  fragrant  odour. 

4.  Volatilized  at  a  temperature  not  higher  than  212°. 

5.  Soluble  in  alcohol,  and  imperfectly  in  water. 

6.  Evaporate  without  leaving  any  stain  on  paper.* 
Volatile  oils  are  almost  all  obtained  from  vegetables, 

and  they  exist  in  every  part  of  plants,  except  the  cotyle- 
dons of  the  seed,  where  they  have  never  been  found. 
They  are  sometimes  obtained  from  plants  by  simple  ex- 
pression. But  in  general  they  are  procured  by  mixing 
the  vegetable  substance  containing  them  with  water,  and 
distilling.  The  oil  comes  over  along  with  the  water,  and 
swims  on  its  surface  in  the  receiver. 

They  are  very  numerous,  but  a  detailed  accovmt  of 
each  would  not  be  interesting;  a  general  account  of  their 
properties  will  be  sufficient  for  our  purpose. 

Most  of  them  are  liquid.  Some  indeed  are  as  liquid 
as  water,  as  oil  of  turperjtLnc.  Some  are  viscid,  and  some 
of  the  consistence  of  butter,  or  even  more  solid. 

Their  coloiu's  are  very  various.  Some  are  colourless 
tike  water.     Some  yellow,  brown,  blue,  green.  Etc. 

Their  odours  are  so  various  as  to  defy  all  description. 
It^  is  sufficient  to  say,  that  all  the  fragrance  of  the  vege- 
table kingdom  resides  in  volatile  oils.  Their  taste  is 
acrid,  and  sometimes  they  are  even  corrosive. 

Their  specific  gravity  is  also  various.  Oil  of  turpen- 
tine, the  lightest  oil  known,  is  0.792,  and  oil  of  sassafras, 
the  heaviest,  is  1.094. 

They  evaporate  very  readily  in  the  open  air,  dilTusing 
their  fragrant  odour  around.  In  close  vessels,  the  heat 
necessary  to  distil  them  over  appears  to  be  greater. 
When  cooled  they  congeal ;  but  the  temperature  neces- 
sary to  produce  this  effect  varies  in  difl'erent  oils.  Some 
become  solid  at  50°,  others  not  till  cooled  down  to  — 17°. 
Several  of  them  yield  crystals  of  camphor  and  of  benzoic 
acid  when  thus  treated. 

When  exposed  to  the  light,  they  acquire  consistency, 
and  assume  a  brown  colour.  Dr  Priestley  ascertained, 
that  they  imbibe  oxygen  with  avidity.  Probably  these 
changes  arc  connected  with  that  absorption.  By  long 
exposure,  several  of  them  assume  the  form  of  resins. 

When  heated  sufficiently,  they  take  fire,  and  burn  with 
a  strong  yellow  flame,  emitting  a  great  quantity  of  smoke. 
The  products  of  the  combustion,  besides  the  soot  depo- 
sited, are  water  and  carbonic  acid. 

When  agitated  in  water,  they  render  it  milky,  and  com- 
municate their  peculiar  odour.  They  dissolve  in  alco- 
hol, ether  and  fixed  oils. 


*  Many  of  them  do,  however,  leave  a  stain  upon  jjaper, 
although  not  a  greasy  stain  ;  hence  the  paper  may  be 
writiCTi  upon,  although  discoloured.     Coxe. 


They  dissolve  a  little  phosphorus  and  sulphur,  but  do 
not  act  on  hydrogen  or  charcoal. 

The  alkalies  and  earths  act  but  feebly  on  the  volatile 
oils.  The  compounds  formed  have  been  called  sajio- 
nules.  It  is  probable  that  they  assume  the  fonii  of  re- 
sins before  they  combine  with  these  bodies. 

Sulphuric  acid  decomposes  them,  converting  them 
first  into  a  kind  of  resin,  and  at  last  into  charcoal.  Con- 
centrated nitric  acid  sets  tnem  on  fire.  The  diluted  acid 
converts  them  into  a  kind  of  yellow  resin. 

They  scarcely  act  upon  metals  ;  but  they  have  a  ten- 
dency to  reduce  some  of  the  metallic  oxides. 

From  the  products  obtained  when  the  volatile  oils  are 
burnt,  it  has  been  concluded  that  they  are  compounds  of 
carbon  and  hydrogen.  But  no  exact  analysis  of  any  of 
them  has  hitherto  been  made. 

Sect.  IV.     Of  Fixed  Oils. 

The  fixed  oils,  which  are  of  so  extensive  utility,  have 
been  known  from  the  remotest  ages.  They  may  be  dis- 
tinguished by  the  following  properties. 

1.  Liquid,  or  easily  become  so  when  exposed  to  a  gen- 
tle heat. 

2.  An  unctuous  feel. 

3.  Very  combustible. 

4.  A  mild  taste. 

5.  Boiling  point  not  under  600°. 

6.  Insoluble  in  water  and  alcohol. 

7.  Leave  a  greasy  stain  upon  paper. 

These  oils,  called  also  fat,  or  expressed  oils,  are  ob- 
tained partly  from  animals,  partly  from  vegetables,  by 
simple  expression.  They  occur  chiefly  in  the  seeds  of 
bicotyledinous  plants,  and  in  the  livers  of  animals.  Whale 
oil,  spermaceti  oil,  olive  oil,  and  linseed  oil,  may  be  men- 
tioned as  examples  of  fixed  oils. 

Fixed  oil  is  usually  liquid,  with  a  certain  degree  of  vis- 
cidity. It  has  usually  a  yellowish  or  greenish  tinge.  Its 
taste  is  sweet,  or  nearly  insipid.  When  fresh  it  has  no 
smell. 

Many  solid  bodies  also  are  obtained  from  vegetables 
which  liave  been  hitherto  confounded  with  tlie  fixed  oils, 
as  palm  oil,  shea  butter,  &c.  From  the  late  experiments 
of  Dr  Bostock,  these  substances  seem  to  approach  the 
nature  of  wax  rather  more  than  that  of  fixed  oils. 

The  fixed  oils  are  all  lighter  than  water.  Their  spe- 
cific gravity  varies  from  0.968  to  0  892. 

Fixed  oil  docs  not  begin  to  evaporate  till  heated  above 
212°.  As  the  heat  increases,  a  pretty  copious  vapour 
may  be  seen  to  rise ;  but  the  oil  docs  not  begin  to  boll 
till  heated  nearly  to  600°.  It  may  be  distilled  over,  but 
it  is  always  altered  by  the  process.  Some  water  and  ace- 
tic acid  seem  to  be  formed ;  heavy  inflammable  air  is 
given  out.  The  oil  deepens  in  colour,  and  acquires  a 
disagreeable  taste  and  smell. 

Fixed  oil,  when  kindled,  burns  with  a  yellowish  white 
flame,  and  is  decomposed.  The  products  are  carbonic 
acid  and  water.  When  exposed  to  cold,  they  congeal 
or  crystallize,  and  at  the  same  tinrc  their  bulk  dimuiishes 
very  considerably. 

When  exposed  to  the  action  of  air,  they  undcrg* 
dilTcrent  changes,  according  to  the  nature  of  the  oil. 
They  gradually  absoib  oxygen  and  l)ecome  solid.  Now 
there  are  some  that  ictain  their  trans/iarency  after  they 
have  become  solid,  while  others  assume  the  appearance 
of  tallow  or  wax.     Those  that  remain  transparent  are 
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called  drying  oils;  those  thut  become  opake,  arc  called 
fat  oils. 

Tlic  drying  oils  arc  used  as  a  vehicle  of  paints  and 
varnishes.  Linseed^  nut,  popjiy,  and  hempseed  oils  be- 
long to  this  class.  They  ucijuii'e  the  property  of  drying 
oils  more  completely  after  they  have  been  boiled.  Vov 
some  purposes  it  is  cdinnioii  to  set  them  on  lire,  and, 
after  tlu:y  have  burnt  for  some  time,  to  extinguish  them, 
and  continue  the  boiling  till  they  have  acquired  the  re- 
quisite viscidity.  Uy  this  process,  they  lose  the  proper- 
ty of  leaving  a  greasy  stain  upon  paper,  and  acc|uirc 
many  properties  in  common  with  the  resins.  In  this  way, 
nut  oil  and  linseed  oil  ai;e  prepared  lor  printers  ink.  The 
oil,  thus  altered,  still  coniinuts  insoluble  in  water  and 
alcohol,  but  it  readily  unites  with  fixed  oil. 

The  fal  oils,  when  cxj)osi(l  to  the  air,  gradually  be- 
come thick,  oj)ake,  and  white,  and  assumt  an  appearance 
very  much  resembling  wax  or  tallow.  Olive-oil,  oil  of 
sweet  almonds,  of  rape  seed,  and  of  ben,  may  be  men- 
tioned as  examples  ol  this  class. 

The  action  of  the  sim[)le  comluistibles  on  the  fixed 
oils  is  not  very  remarkable.  Hydrogen  has  no  action. 
Charcoal  renders  them  purer  when  they  are  filtered 
thro.ugh  it;  but  separates  from  them  with  such  difficul- 
ty that  it  cannot  be  employed  for  that  purpose  with  ad- 
vantage. 

They  dissolve  a  little  phosphorus  and  sulphur  when 
assisted  by  heat. 

They  are  insoluble  in  water,  alcohol,  and  ether  ;  but 
they  unite  readily  with  each  other,  with  volatile  oils, 
with  bitumens,  and  with  resins. 

The  fixed  alkalies  combine  with  them  readily,  and 
form  with  tiicm  the  important  conii)ound  called  soafi. 
Potash  forms  with  them  only  soft  soap,  wl>ile  soda  forms 
hard  soap.  The  earths  likewise  and  metallic  oxides 
combine  with  the  fixed  oils,  and  form  a  kind  of  soap  in- 
soluble in  water. 

Sulphuric  acid  gradually  decomposes  the  fixed  oils, 
blackening  their  colour,  and  at  last  evolving  charcoal. 
Nitric  acid  acts  with  still  greater  energy.  Wh^n  pour- 
ed suddenly  on  the  drying  oils,  it  sets  them  on  fire. 
When  suddenly  diluted,  it  converts  them  all  into  sub- 
stances similar  to  resins  or  tallow. 

Th.e  fixed  oils  oxidize  some  of  the  metals,  as  copper 
and  mercury.  They  combine  with  various  metallic 
oxides,  as  those  of  arsenic,  lead,  and  bismuth;  and  are 
capable  of  forming  with  several,  the  viscid  compounds 
called  filasters. 

They  are  liable,  by  keeping,  to  become  rancid.  They 
become  thick,  acquire  a  brown  colour,  an  acrid  taste,  and 
a  disagreeable  smell.  The  oil,  tnus  altered,  converts 
vegetable  blues  to  red,  and  of  course  contains  an  acid. 
This  change  is,  at  present,  ascribed  to  a  decomposiiion 
of  the  mucilaginous  matter  which  is  dissolved  in  all  oils, 
or  to  the  action  of  tnat  matter  in  the  oil. 

When  oila  are  burnt,  the  only  products  are  carbonic 
acid  and  water.  Lavoisier,  from  a  set  oi  experiments 
muoe  in  tiiis  way  on  olive-oil,  deduced  its  composition  as 
follows : 

Carbon,  79 

Hydrogen,        2 1 

100 

B<it  the  experiments  of  Thcnard  and  Oay  Lussac, 
made  in  a  diflerent  way,  give  its  coiislitucuts  as  fol- 
lows : 

Vol.  V.     Part  II. 


Carbon, 

Hydrogen, 

Oxygen, 


77. :i.; 

13.360 
9.427 

100 


Many  oils  occur  in  the  vegetable  kingdom,  which  are 
intermediate  in  their  properties  between  the  fixed  and 
volatile  oils,  l^ike  the  volatile  oils,  they  arc  soluble  in 
alcohol  ;  but,  like  the  fixed,  they  cannot  be  distilled  over 
with  that  li(|ui(l.  Hence  they  may  be  obtained  by  digest- 
ing the  substance  containing  them  in  alcohol,  and  then 
separating  the  alcohol  by  evaporation. 

Many  oils  are  formed  when  animal  and  vegetable  bo- 
dies are  exposed  to  a  heat  above  that  of  boiling  water. 
These  oils  are  called  em/iyrcumalic.  They  are  usually 
dark-coloured,  have  an  acrid  taste  and  a  ciisagreeablc 
smell,  and  possess  most  of  the  properties  of  the  volatile 
oils. 

Sect.  V.     Of  Bitumens. 

The  term  hititmen  has  been  often  applied  to  all  the 
inflammable  substances  which  occur  in  the  earth.  But 
it  is  better  to  limit  it  to  those  foaail  bodies  only,  which 
have  a  certain  resemblance  to  oily  and  resinous  substances. 
They  may  be  divided  into  two  classes.  The  first  set 
possess  nearly  the  properties  of  volatile  oils ;  while  the 
second  set  possess  a  peculiar  character.  The  first  class 
may  be  called  bituminous  oils.  The  second,  biiumena 
jiroftcr. 

1.  Bituminous  Oils. 

Only  two  species  of  bituminous  oils  have  been  hitherto 
examined,  namely,  nafihtha  or  fivtroleum,  and  maltha  or 
sea  tvax. 

1.  Naphtha,  or  petroleum,  is  an  oil  of  a  brownish  yel- 
low colour.  When  pure,  fluid  as  water,  and  pretty  vola- 
tile. Its  specific  gravity  varies  from  0.730  to  0.878.  It 
has  a  peculiar  smell.  When  heated,  it  may  be  distilled 
over  without  alteration.  It  unites  with  alcohol,  ether, 
volatile  and  fixed  oils,  and  as  far  as  is  known,  possesses 
all  the  characters  of  volatile  oils. 

When  fotmd  in  the  earth  pure,  it  is  distinguished  by 
the  name  of  nafihtha;  when  less  fluid  and  darker  colour- 
ed, it  is  called  fictroleum.  When  petroleum  is  distilled, 
naphtha  is  obtained  from  it. 

2.  Maltha,  or  sea-wax,  is  a  solid  substance  found  on 
the  Baikal  lake  in  Siberia.  It  is  white,  melts  when  heat- 
ed, and  on  cooling  assumes  the  consistence  of  white  ce- 
rate. It  dissolves  in  alcohol,  and  seems  to  possess  the 
character  of  a  solid  volatile  oil. 

2.  Projier  Bitumens. 

The  true  bituminous  substances  may  be  distinguished 
by  the  following  properties  : 

1.  They  are  either  solid,  or  of  the  consistence  of  tar. 

2.  Their  colour  is  usually  brown  or  black. 

3.  They  have  a  peculiar  smell,  or  at  least  acquire  it 
when  rubijed.  This  smell  is  known  by  the  name  of  tlie 
bi'uminous  odour. 

4.  They  become  electric  by  friction,  tliough  not  insu- 
lated. 

5.  They  melt  when  heated,  an<l  burn  with  a  strong 
smell,  a  bright  flame,  and  much  smoke. 

4  X 
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6.  They  are  insoluble  in  water  and  alcohol,  but  dis- 
solve most  commonly  in  ether  and  in  fixed  and  volatile 
oils. 

7.  Tlicy  do  not  dissolve  in  alkaline  leys,  nor  form  soap. 

8.  Acids  have  little  action  on  them  ;  the  sulphuric 
scarcely  any  :  the  nitric,  by  long  and  repeated  digestion, 
dissolves  them,  and  converts  them  into  a  yellow  colour- 
ed substance,  soluble  both  in  water  and  alcohol. 

The  pure  bitumens  at  present  known  are  three,  name- 
ly, asjihaltum,  mineral  tar,  and  mineral  caoutchouc.  Uni- 
ted to  resin,  it  forms  a  curious  substance  called  retinas- 
Jihaltum.  United  to  charcoal,  it  forms  the  various  spe- 
cies of  pit-coal,  so  important  as  articles  of  fuel. 

1.  Asphalturn.  This  substance  occurs  in  great  abun- 
dance in  the  island  of  Trinidad,  on  the  shores  of  the  Dead 
Sea,  in  Albania,  and  in  other  places.  Its  colour  is  black, 
■with  a  shade  of  brown,  red,  or  grey.  It  is  heavier  than 
water.  It  is  insoluble  in  acids,  alkalies,  water,  and  al- 
cohol ;  but  soluble  in  oils,  petroleum,  and  sulphuric 
ether.     See  Asphaltum. 

2.  Mineral  tar.  This  substance  is  found  in  Barbadoes 
and  other  places.  It  is  named  from  its  consistence 
and  appearance.  It  seems  to  be  a  mixture  of  petroleum 
and  asphaltum.  Accordingly,  when  distilled,  abundance 
of  petroleum  is  obtained,  of  a  brown  colour,  but  very 
fluid. 

3.  Mineral  caoutchouc  is  a  singular  substance,  hither- 
to found  only  in  Derbyshire.  It  is  soft  and  elastic,  not 
unlike  common  caoutchouc  or  Indian  rubber.  Its  co- 
lour is  dark  brown,  with  a  shade  of  green  or  red.  It  re- 
sists the  action  of  almost  all  liquid  ntenstrua.  Neither 
alcohol,  alkalies,  nor  nitric  acid,  affect  it.  Even  oils  and 
petroleum  are  iricapable  of  dissolving  it.  When  heated 
it  melts,  and  continues  afterwards  of  the  consistence  of 
tar.  In  that  state  it  is  soluble  in  oils.  It  burns  with  a 
bright  flame  and  bituminous  smell. 

'  4.  Retinasphaltum  has  hitherto  been  found  only  in 
Derbyshire,  accompanying  Bovey  coal.  Mr  liatchett 
discovered  its  nature.  It  has  a  pale  brown  ochre  yellow 
colour,  is  very  brittle,  and  breaks  with  a  vitreous  frac- 
ture. Its  specific  gravity  is  1.135.  When  heated,  it 
melts,  smokes,  and  burns  with  a  bright  flame,  and  emits 
a  fragrant  odour.  It  is  insoluble  in  water,  but  partially 
soluble  in  alcohol,  potash,  and  nitric  acid.  It  is  compos- 
ed of 

Resin,  55 

Asphaltum,   41 

Earths,  3 

5.  Pit-coal,  one  of  the  most  useful  of  all  the  mineral 
productions,  may  be  distinguished  into  three  kinds.  1. 
Those  that  still  contain  vegetable  principles,  strictly  so 
called,  and  thus  give  evident  marks  of  their  origin. 
Some  yield  extractive,  others  resin,  besides  charcoal  and 
bitumen,  wluch  constitute  the  greatest  part  of  tlieir  con- 
tents. The  term  brown  coal,  from  their  colour,  has  been 
applied  to  the  greater  number  of  coals  belonging  to  this 
set.  2.  Black  coal.  In  tiii:m  no  vegetable  principle  can 
be  detected  ;  they  are  composed  of  bitumen  and  charcoal 
in  various  proportions,  and  are  usually  mixed  with  more 
or  less  of  earthy  m.ittcr.  3.  Glance  coal.  In  tiiis  set  no 
vegetable  princi])le,  nor  even  bitumen,  is  to  be  found. 
The  coal  consists  of  charcoal  pure,  or  contaminated  with 
some  earth.  These  coals  have  a  great  deal  of  lustre. 
Tiiey  are  heavy,  and  burn  without  emitting  any  flame  or 
Gmoke,  and  only  when  heated  to  redness. 


DIVISION  II. 

O.v  Secondary  Compounds. 

By  the  term  secondary  compound  is  meant,  a  combina- 
tion of  ftrimary  comfiounds  with  each  other.  Thus  acids 
combine  with  alkalies  and  form  salts ;  earths  combine 
with  fixed  alkalies,  and  form  glass  ;  oils  combine  with 
fixed  alkalies,  and  form  soafi.  The  secondary  com- 
pounds, as  far  as  we  are  at  present  acquainted  with  them, 
may  be  arranged  under  the  five  following  classes  : 

1.  Combinations  of  earths  with  each  other,  and  with 
metallic  oxides.  • 

2.  Combinations  of  earths  with  alkalies. 

3.  Combinations  of  acids  with  alkalies,  earths,  aixl 
metallic  oxides. 

4.  Combinations  of  sulphuretcd  hydrogen  with  alka- 
lies, earths,  and  metallic  oxides. 

5.  Com.binations  of  oils  with  alkalies,  earths,  and  me- 
tallic oxides. 

These  combinations  may  be  distinguished  by  the  fol- 
lowing titles  :  1 .  Combinations  of  earths  ;  2.  Glass  ;  3. 
Salts;  4.  Hydrosulphurets  ;  5.  Soaps, 

Chap.  I. 

Of  Combinations  of  Earths. 

This  subject  is  in  some  measure  new,  and  has  been 
but  imperfectly  investigated.  The  following  observa- 
tions are  all  that  can  be  offered  : 

1.  The  earths  require  so  violent  a  heat  to  melt  them, 
that  they  are  capable  of  resisting  the  most  intense  fires 
that  we  can  raise.  But  in  several  cases  the  fusion  is 
much  facilitated  by  mixing  various  earths  together. 
Tlius  alumina,  in  a  pure  state,  is  infusible,  and  so  is  a 
mixture  of  alumina  and  silica,  or  fiure  clay.  But  when 
lime  is  acidcd  to  this  substance,  it  melts  with  compara- 
tive facility.  The  oxide  of  iron  also  acts  as  a  solvent 
when  mixed  with  otlicr  earthy  bodies,  and  greatly  facili- 
tates their  fusion. 

2.  The  three  alkaline  earths,  lime,  barytes,  and  stron- 
tian,  resemble  each  other  in  their  disposition  to  unite 
with  the  other  earths.  Like  the  alkalies,  they  combine 
with  alumina  and  silica,  but  shew  no  aflinity  for  magne- 
sia, nor  for  each  other. 

3.  Magnesia  has  a  marked  aflinity  for  alumina,  but  for 
none  of  the  other  earths.  When  magnesia  and  alumina 
are  present  together  in  solutions,  alkalies  throw  them 
down  in  combination. 

4.  Alumina  has  an  affinity  for  all  the  alkaline  earths. 
It  has  also  an  aflinity  for  silica.  These  two  earths  are 
frequently  found  combined  in  nature. 

5.  Silica  has  an  aflinity  for  the  alkaline  earths,  for  alu- 
mina, and  for  zirconia.  Silica  enters  into  fusion  with  all 
the  earths  hitherto  tried  except  alumina. 

6.  Several  of  the  earths  arc  capable  of  combining  like- 
wise with  metallic  oxides.  Ilitiierto  only  six  metals  in 
the  state  of  oxides  have  been  found  native  combined 
with  earths.  These  are,  1.  chromium;  2.  nickel;  3. 
copper;  4.  zinc  ;  5.  manganese  ;  6.  iron. 

Chromium  constitutes  the  colouring  matter  of  the  ru- 
by,  in  which  mineral  it  is  combii\cd  with  alumina  and 
magnesia.  Nickel  has  been  found  only  in  one  mineral, 
the  chrysofirase,  to  which  it  gives  a  green  colour.  The 
same  remark  applies  to  copper,  which  has  been  found 
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only  in  the  amaragditr,  and  in  a  vciy  small  i)roporii(<n. 
Zinc  i»  SDinctinics  ibunfl  coniljincd  with  silica  in  llu;  ini- 
ncial  called  calamine,  wliicli  is  licc|uenlly  merely  an  ox- 
ide of  zinc.  Tl\(^  oxide-  of  inanp;anesc  is  a  very  frcfinenl 
ingrcdiiiil  in  daik  coloured  stones,  as  sc/iorl,  garnet,  &c. 
It  is  found  also  conil)incd  with  baryles. 

B\il  it  isliie  oxide  of  iron  wliieli  constitutes  by  far  the 
most  common  metallic  constituent  of  minerals.  No  less 
than  seven  ilislincl  colours,  besides  various  slrades,  have 
been  observed  in  minerals  conlaininj^  iron.  Tlie-sc  arc 
white,  black,  green,  blue,  red,  yellow,  brown. 

The  oxides  of  iron  melt  wiien  healed  with  baryles, 
lime,  alumina,  or  silica,  when  they  exc(;ed  the  propor- 
tion of  earth  considerably.  They  render  mixtures  of  si- 
lica and  alumina  fusible  at  a  very  low  heat. 

Chap.  II. 

Of  Glass. 

Silica,  when  mixed  with  the  fixed  alkalies  and  expos- 
ed to  a  strong  heat,  enters  readily  into  fusion.  It  melts 
also  when  heated  along  with  some  of  the  alkaline  earths, 
as  lime,  provided  a  little  alumina  be  present.  These  mix- 
tures are  very  ductile  while  in  fusion,  and  may  be  readi- 
ly moulded  into  any  sliape  we  please.  If  ihey  be  sud- 
denly cooled  below  the  temperature  at  which  they  be- 
come solid,  they  retain  their  transparency,  and  assume 
those  peculiar  properties  which  belong  to  the  substance 
called  glass.  Glass,  then,  is  a  combination  of  the  fixed 
alkalies,  or  alkaline  earths  with  silica,  either  alone  or  con- 
joined with  alumina,  brought  into  complete  fusion,  and 
then  suddenly  congealed.  Metallic  oxides  arc  some- 
times added  ;  they  assist  the  fusion  like  the  alkalies,  and 
communicate  frequently  a  peculiar  colour  to  the  vitre- 
ous mass. 

When  glass  is  in  fusion,  the  substances  which  enter 
into  its  composition  may  be  considered  as  combined  with 
each  other,  so  as  to  form  a  homogeneous  mass  similar  to 
water  holding  a  variety  of  salts  in  solution.  If  it  be  cool- 
ed down  very  slowly,  the  difTcrcnl  tendency  of  the  con- 
stituents to  assume  a  solid  form  at  peculiar  tempera- 
tures, will  cause  them  to  separate  successively  in  crys- 
tals;  just  as  the  salts  held  in  solution  in  water  assume 
the  form  of  crystals  as  the  liquid  is  slowly  evaporated. 
Hut  if  the  glass  be  quickly  cooled  down  to  the  point  of 
congelation,  the  constituents  have  not  time  to  separate  in 
succession,  and  the  glass  remains  the  same  homogene- 
ous compound  as  while  in  a  state  of  fusion  ;  just  as  would 
happen  to  a  saline  solution,  if  suddenly  exposed  to  a  cold 
capable  of  congealing  it  completely.  Hence  it  appears 
that  the  vitreous  quality  depends  entirely  upon  the  fusi- 
bility of  the  iriixture,  and  the  suddenness  with  which  it 
is  cooled  down  to  the  jjoint  of  congelation.  The  sub- 
stance, though  solid,  is  precisely  the  same  as  to  its  che- 
mical composition  as  if  it  were  still  in  ftision ;  the  sud- 
den cooling  having  fixed  the  constituents  before  they  had 
time  to  assume  a  new  arrangement. 

All  fusible  mixtures  of  the  earths  proper  with  fixed 
alkalies,  alkaline  earths,  or  metallic  oxides,  may  be  made 
at  pleasure  to  assume  the  form  of  glass,  or  the  appear- 
ance which  characterizes  stone  or  porcelain,  according 
to  the  rate  of  cooling ;  and  glass  may  be  deprived  of  its 
vitreous  form,  mere  ly  by  fusing  it,  and  cooling  it  down 
with  sufficient  slowness  to  enable  the  constituents  to  se- 
parate in  succession.  Sir  James  Hall  found  that  glass 
^consisting  of  various  earthy  bodies)  always  loses  its  vi- 


treous state,  and  assumes  that  of  a  slonc,  if  more  than  u 
minute  or  two  elapses  while  it  i»  cooling  down  from  com- 
plete fusion  to  the  point  at  which  it  congeals. 

There  are  different  kinds  of  glass  in  common  use  for 
various  purposes.  The  finest  are  plate  glass,  and  Jltnc 
glass  or  crystal.  They  are  perfcrdy  transparent,  nearly 
colourless,  heavy,  and  brilliant.  They  are  composed  ol 
fixed  alkali,  jmre  siliceous  sand  or  calcined  flints,  and  li- 
tharge. Crown  glass  is  made  without  lead  ;  it  consists 
of  fixed  alkali  and  siliceous  sand,  and  in  much  lighter 
than  (lint  glass.  It  has  a  distinct  greenish  tinge,  from 
the  oxide  of  iron  present  in  the  materials  employed  in 
making  it.  Sometimes  too  great  a  proportion  of  oxide 
of  manganese  is  added,  which  gives  it  a  purple  colour. 
Iloltle  glass  is  the  coarsest  and  cheapest  kind.  It  con- 
sists chielly  of  lime  fused  with  silica  aiM  a  little  alumi- 
na, and  contains  so  much  iron  and  manganese  as  to  give 
it  a  dark  colour,  and  to  diminish  its  transparency  very 
much.  It  is  much  harder,  stronger,  and  more  diflicult- 
ly  fusible  than  the  fine  kinds  of  glass. 

Glass  answers  well  as  a  chemical  vessel,  as  it  is  acted 
on  only  by  a  small  number  of  re-agents.  Fluoric  acid 
corrodes  it  readily  ;  so  do  the  fixed  alkalies  when  assist- 
ed by  heat.  Water,  when  long  boiled  in  it,  disengages 
some  alkali  from  it,  and  occasions  the  separation  of  sili- 
ca in  the  state  of  a  white  powder. 

Chap.  III. 

0/  Salts. 

The  word  salt  was  originally  confined  to  common  tall, 
a  substance  which  has  been  known  and  in  common  use 
from  the  remotest  ages.  The  term  was  afterwards  gene- 
ralized by  chemists,  and  applied  to  all  bodies  which  are 
sapid,  easily  melted,  soluble  in  water,  and  not  combusti- 
ble. At  length  it  was  confined  to  acids,  alkalies,  and  the 
combinations  of  these  bodies  with  each  other.  At  pre- 
sent the  term  is  applied  to  all  the  compounds  which  the 
acids  form  witli  alkalies,  earths,  and  metallic  oxides. 

Chemists  have  agreed  to  denominate  the  salt  from  the 
acids  which  they  contain.  The  alkali,  earth,  or  metallic 
oxide,  combined  with  that  acid,  is  called  the  base  of  the 
salt.  Thus  Glauber  salt,  being  a  compound  of  sulphu- 
ric acid  and  soda,  is  called  a  suljthair,  and  soda  is  called 
the  base  of  Glauber  salt.  Hence  it  follows,  that  there 
are  as  many  genera  of  salts  as  there  are  acids,  and  as 
many  individual  salts,  or  species,  as  there  are  combina- 
tions of  acids  with  a  base.  Silica  and  some  of  the  me- 
tallic oxides  do  not  appear  capable  of  combining  with 
acids.  But  to  compensate  this,  there  arc  some  acids 
which  combine  with  two  bases  at  ou'.-e,  and  form  what 
are  called  Iri/tle  salts.  Thus  tartaric  acid  combines  at 
once  \\\X\\  fiotash  and  »orfa.  Some  salts  combine  with  an 
additional  dose  of  their  acid,  and  others  with  an  addition- 
al dose  of  their  base.  The  first  render  vegetable  blues 
red,  the  secondusually  render  them  green.  The  first 
kind  of  salts  are  distinguished  by  prefixing  to  the  usual 
name  the  preposition  suficr,  the  second  by  prefixing  the 
preposition  «;<6.  Thus  sulfihate  q/" /!0/a«//,  denotes  the 
salt  in  a  stale  of  perfect  neutralization,  without  any  ex- 
cess either  of  arid  or  potash  :  su/icrsul/i/iatc  of  fiotash  is 
the  same  salt  with  an  excess  of  acid  ;  subsuljiliate  of  pot- 
ash is  the  same  salt  with  an  excess  of  base 

As  the  different  genera  are  denomii;aied  from  the 
acids,  it  is  obvious  that  there  must  be  as  many  geticraas 
there  are  acids.  The  termination  of  the  names  of  these 
4X2 
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genera  difters  according  to  the  acid  which  constitutes 
them.  When  the  acid  contains  a  maximum  of  oxygen, 
the  termination  of  the  genus  is  ate  ;  when  it  does  not 
contain  a  maximum  of  oxygen,  the  termination  of  the 
genus  is  ite.  Thus  the  salts  which  contain  suljihuric  acid 
are  called  sulfihates ;  those  which  contain  snl/i/iurous 
acid  are  called  sul/iMecs.  This  distinction  is  of  some  con- 
sequence, because  the  salts  differ  very  much,  according 
as  the  acid  is  saturi^ted  with  oxygen  or  not.  The  ites  are 
seldom  permanent ;  when  exposed  to  the  air,  they  usual- 
ly attract  oxygen,  and  are  converted  into  ates. 

Every  particular  species  of  salt  is  distinguished  by 
subjoining  to  the  generic  term  the  name  of  its  base. 
Thus  the  salt  composed  of  suipluivic  acid  and  soda,  is 
called  sutfiliate  of  soda.  Triple  salts  are  distinguished 
by  subjoining  the  liamcs  of  both  the  bases  connected  by 
hyphens.  Thus  the  salt  composed  of  tartaric  acid, 
potasli,  and  soda,  is  called  tartrate  of  /lotas/i-and-soda. 
Sometimes,  instead  of  this,  one  of  the  bases  is  prefixed 
to  till  name  byway  of  adjective.  Thus,  soda  muriate  of 
rhodium  means  the  triple  salt  composed  of  muriatic  acid, 
soda,  and  the  oxide  of  rhodium.  Sometimes  the  name 
of  the  base  prefixed  is  altered  a  little  ;  as,  am7r}onia-sul- 
fihate  of  magnena  (sulfihate  of  magnesia-and-ammonia  ,-) 
ftrrugitioui,   sulj^hale  of  zinc  (sul/ihate  of  zinc-and-iron.') 

Tht  salts  aaturaiiy  aivide  tnemst  Ives  into  iwi;  classes. 
Those  which  contain  an  alkali  or  earth  for  their  base, 
derive  their  chief  propenies  from  th.e  acids,  and  are  pro- 
perly enough  characterised  by  the  nanie  of  the  acids  ap- 
plied to  tr.e  names  of  tiie  genera.  But  li.ose  which  have 
for  their  base  a  nictallic  oxide,  derive  their  characleristic 
properties  from  tliat  base,  and  ought  therefore  to  be 
arranged  according  to  it.  We  shall  therefore  divide 
this  Chapter  into  two  Sections ;  in  the  first,  we  shall 
treat  of  the  salts  with  alkaline  and  earthy  bases  ;  in  the 
second,  of  the  salts  with  metallic  bases. 

Sect.  I.     Of  Alkaline  and  Earthy  Salts. 

As  the  genera  of  these  salts  (derived  from  their  acids) 
are  very  numerous,  it  will  be  advantageous  to  the  learner, 
if  we  subdivide  them  into  sets  according  to  their  pro- 
perties.    This  is  attempted  in  the  following  Table. 

I.  Incombustible  Salts. 

a.  Not  altered  when  heated  with  charcoal. 

1.  Muriates. 

2.  Fluates. 
.'3.  Borates. 

4.  Phosphates.* 
h.  Decomposed  without  combustion  when  heated  with 
charcoal. 

1.  Sulphates. 

2.  Carbonates. 

r.  Set  fire  to  charcoal,  or  yield  oxygen  gas  by  heat. 

1.  Nitrates. 

2.  Nitrites. 

3.  Hyper-oxymuriates. 

4.  Arseniates. 

5.  Molybdates. 

6.  T'ungslatcs. 

7.  Chromates. 

8.  Columbates-i 


11.  Combustible  Salts. 

a.  Acids  partially   dissipated  by  heat,  leaving  salts 

in  ale. 

1.  Sulphites. 

2.  Phosphites. 

b.  Acids  entirely  dissipated  by  heat,  leaving  the  bafec 

and  charcoal. 

-1-  Acids  partly  sublimed  unaltered. 

1.  Acetates. 

2.  Succinates. 

3.  Moroxylates. 

4.  Benzoates. 

5.  Camphorates. 

-f  -f  Acids  wholly  decomposed. 

6.  Oxalates. 

7.  Mellates. 

8.  Tartrates. 

9.  Citrates. 

10.  Kinates. 

1 1.  Saccolates. 

12.  Urates. 

13.  Sebates. 

14.  Malates. 

15.  Formiates. 

16.  Suberates. 
-}--)-  -f-  Anomalous. 

17.  Gallates. 

18.  Prussiates. 

Let  us  take  a  view  of  these  genera  in  their  order. 

Genus  I.    Muriates. 

The  muriates  are  all  soluble  in  water,  and  several  of 
them  likewise  in  alcohol.  When  mixed  with  sulphuric 
acid  they  effervesce,  and  white  acrid  fumes  with  the 
odour  of  muriatic  acid  are  exlialed. 

We  are  but  imperfectly  acquainted  with  these  bodies. 
Many  of  the  compounds  iiitherto  considered  as  muriates, 
have  been  shewn  by  Mr  Davy  to  be  compounds  of 
chlorine,  and  a  metallic  body.  Tims  common  salt  is  a 
compound  of  chlorine  and  sodium.  The  followhig  are 
the  only  salts  which  we  know  at  present  to  be  muriates. 

Sp.  1.  Muriate  of  Ammonia.  This  salt  was  named  sal 
ammoniac,  because  it  was  found  native  near  the  temple  of 
Jupiter  Ammon  in  Africa.  It  is  usually  in  the  form  of 
hard  elastic  cakes.  But  by  solution  and  evaporation  it 
may  be  obtained  crystallized  hi  long  four-sided  pyramids. 
It  deliquesces  a  little  wlien  exposed  to  moist  air.^  It  is 
soluble  in  about  thrice  its  weight  of  water,  and  in  about 
75  parts  of  alcohol.  When  heated,  it  sublimes,  without 
decomposition,  in  a  white  smoke. 

Sp.  2.  Muriate  of  Magnesia.  This  salt  exists  in  sea- 
water.   It  is  not  easily  crystallized,  but  when  its  solution, 


\  This  is  a  point  contested  by  Mr  Murray  ;  and  as  far 
as  I  have  observed,  1  believe  him  correct.  It  is  true,  the 
common  muriatof  ammonia  will,  as  I  have  experienc- 
ed, deliquesce,  not  a  little,  but  often  very  greatly  ;  but 
this  I  believe  arises  from  adventitious  impurities,  Sec. 
The  muriat,  formed  by  direct  union  of  the  two  constituent 
gases,  I  am  disposed  to  think,  is  not  in  the  least  delique- 
scent.     COXE. 


•  The  yjhosphates  are  decomposed  when  violently  healed  with  charcoal,  but  the  temperature  required  is  so  hi^h,lhat  the  decomposi- 
tion cannot  be  efl(;ctt-d  in  ordinary  fires.     F^xccpt  the  phosphate  of  ammonia,  wliicli  is  decomposed  pictty  easily- 

j  'I'lie  nitrate  and  hyperoxymuriatc  of  ammonia  are  combustible  alone.  They  are  completely  dissipated  when  hcuted.  The  genera 
i.T  Italics  are  placed  from  analogy  only. 
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properly  conctntratcd,  is  exposed  to  a  sudden  cold,  ii  . 
may  be  obtained  in  small  needles,  lis  taste  is  very  bit- 
ter, hot,  and  Ijitingi;.  It  dissolves  in  about  halt  its  weight 
ot"  water,  and  in  :il)0ut  twice  its  wei(^lit  of  |)nre  alcohol. 
When  exposed  to  the  air,  it  speedily  dcli(|uesce8.  A 
stronj;  heat  decomposes  it.  When  dried  in  a  high  tem- 
perature, it  is  very  caustic. 

Sp.  3.  Muriate  of  jlinmonia-and-Magneaia.  This  salt 
is  obtained  when  the  solution  of  the  two  last  salts  arc 
mixed  together.  Its  crystals  arc  small  and  irre;;ular,  its 
taste  bitter  and  anniioniacal.  It  dissolves  in  about  six 
limes  its  weij^lit  of  cold  water. 

Sp.  4.  Altiriale  of  Alumina.  This  salt  is  always  in 
the  slate  of  a  supernuniate.  It  hardly  crystallizes,  being 
always  either  gelatinous  or  in  the  state  of  a  white  mass. 
Water  dissolves  about  four  times  its  weight  of  il.  It 
speedily  dtrK|Ucscc8  in  the  air.  Alcohol  dissolves  at 
least  lialf  its  weight  of  this  salt.  When  heated,  it  melts 
and  loses  its  acid. 

Sp.  5.  Muriate  of  Ytlria.  This  salt  does  not  crys- 
tallize, but  runs  to  a  jelly.  It  melts  in  a  gentle  heat, and 
attracts  moisture  very  rapidly  from  tiic  atmosphere. 

Sp.  6.  Muriate  of  Glucina.  This  salt  has  a  sweet  taste, 
and  readily  crystallizes. 

Sp.  7.  Muriate  of  Xirconia.  This  salt  is  transparent, 
and  crystallizes  in  nceules,  which  effloresce  in  the  air. 
It  is  very  soluble  in  water  and  in  alcohol.  Heat  decom- 
poses it  wiih  facility. 

The  following  Table  exhibits  the  composition  of  these 
salts  according  to  the  most  accurate  experiments  hitherto 
made  : 


Sp.  5.  I'luate  of  Maffncma.  When  ihib  salt  containiv 
an  excess  of  acid,  k  may  be  obtained  in  dodecahedrons. 
Heat  does  not  decompose  this  salt. 

Sp.  6.  J''luale  of  Lime.  This  salt  occurs  native  in 
abundance,  and  is  the  only  fluate  that  has  been  accurately 
examined.  It  is  usually  crystallized  in  cubes,  somclirnes 
in  octahedrons.  It  has  no  taste,  nor  is  it  altered  by 
exposure  to  the  air.  Its  specific  gravity  is  3.15.  WIk  n 
heated,  it  deci'epitatcs  and  phosphoresces  strongly. 
When  strongly  lieated,  it  melis  into  irans])arcnt  glass. 
According  to  Dr  Thomson's  analysis,  it  is  composed  of 
C2.|  acid  and  67-^  lime. 

.Sp.  7.  J''luatc  of  Barytra.  This  is  a  white  tasteless 
powder,  not  hilherlo  i  x.imiiied. 

Sp.  8.  Fluate  of  Alumina-and-Soda.  This  salt  has 
been  found  in  Greenland,  and  is  called  cryolite  by  mine- 
ralogists. Its  colour  is  greyish  white.  It  has  some  trans- 
parency. It  breaks  into  cubic  fragments.  Its  specific 
gravity  is  3.950.  It  is  brittle  and  softer  than  fluate  of 
lime.     It  is  composed  of 

Acid  and  water,  40 
Soda,  36 

Alumina  24 

100 
Sp.  9.  Fluate  of  Silica.     Fluoric  acid,  as  usually  ob- 
tained, contains,  in  solution,  a  (luantiiy  of  silica.     Whcti 
kept  in  vessels  not  completely  shut,   it  deposites  small 
rliomboidal  crystals  of  silica. 

Gekus  III.     Borates. 


Muriates  of 

Constituents. 

Acid. 

Base. 

Water. 

Ammonia 

100 

64.6 

"5.4 

Magnesia 

100 

89.8 

99.3 

Alumina 

100 

100 

135 

The  last  species  has  not  hitherto  been  analysed. 
Genus  II.    Fluates. 

Most  of  these  salts  are  but  sparingly  soluble  in  water, 
and  hitherto  they  have  been  but  supcificiaily  examined. 
When  sulpliuric  acid  is  poured  on  them,  they  exhale 
acrid  fumes,  which  readily  act  upon  glass  and  corrode  it. 

Sp.  1.  Fluate  of  Potash.  Tius  salt  is  hardly  known. 
It  is  said  to  crystallize  when  pure.  It  has  but  little 
taste,  dissolves  readily  in  water,  and  melts  when  heated. 
It  combhies  readily  with  silica,  and  forms  a  white  pow- 
der, loose  like  chalk,  containing  an  excess  of  acid. 

Sp.  2.  Fluate  of  Soda.  Tl.is  suit  crystallizes  in  cubes. 
Its  taste  is  bitter  and  astringent.  It  is  sparingly  soluble 
in  water.  When  heated,  it  decrepitates  and  melts  into  a 
transparent  globule. 

Sp.  2.  Fluate  of  Ammonia.     This  salt  crystallizes,  and ' 
may  be  sublimed  without  decomposition. 

Sp.  4.  Fluate  of  Alumina.  This  salt  does  not  crys- 
tallize, but  is  easily  obtained  in  the  stale  of  a  jeliy.  Its 
taste  is  astringent,  and  it  always  contains  an  excess  of 
acid. 

The  remaining  fluates  are  insoluble  in  water. 


It  is  soluble  in  2^ 


This  genus  has  been  very  imperfectly  examined.  All 
the  fluates,  before  the  blow-pipe,  melt  into  a  glass.  When 
boiled  in  diluted  sulphuric  acid,  they  yield  small  scales 
of  boracic  acid. 

Sp.  1.  Borate  of  Potash.  This  salt  crystallizes  in 
four-sided  prisms.     It  has  been  very  little  examined. 

Sp.  2.  Borate  of  Soda.     This  salt  may  be  formed  by 
saturating  borax  with  boracic  acid 
limes  its  weight  of  hot  water. 

Sp.  3.  Borax  or  Sub-borate  of  Soda.  This  salt  is  the 
only  one  of  the  borates  which  has  been  accurately  ex- 
amined. It  is  brought  from  the  East  Indies,  and  has 
been  in  common  use  in  Europe  for  ages.  It  seems  even 
to  have  been  known  to  the  ancients.  It  crystallizes  in 
hexangular  prisms,  but  is  usually  in  roundish  semi- 
transparent  lumps.  Colour  white.  Specific  gravity 
1.740.  Taste  styptic  and  alkaline.  Converts  vegetable 
blues  to  green.  Soluble  in  about  twenty  times  its 
weight  of  cold  water,  but  more  soluble  in  hot  water. 
When  exposed  to  the  air,  it  effloresces  slowly  and 
slightly.  When  heated,  it  melts,  loses  its  water  of  ci-ys- 
tallization,  and  is  converted  into  a  light  porous  substance 
called  calcined  borax.  In  a  strong  heat  it  melts  into  a 
transparent  glass,  still  soluble  in  water.  It  is  said  to  be 
composed  of 

Acid,  39 
Base,  17 
Water,    44 


100 

Sp.  4.  Borate  of  Ammonia.  This  salt  forms  pcrma- 
nei>t  crystals,  which  resemble  those  of  boi-ax.  Heat  de- 
composes it. 

Sp.  5.  iiorate  of  Strontian.  This  s.ilt  is  a  white  po^^'- 
dcr,  and  contains  an  excess  of  base. 
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The  remaining  borates  are  insoluble  in  water. 

Sp.  6.  Borate  of  Magnesia.  This  salt  may  be  obtain- 
ed in  small  irregular  crystals.  It  is  soluble  in  acetic  acid. 
Alcohol  is  said  to  decompose  it.  When  heated,  it  melts, 
and  is  not  decomposed. 

Sp.  7.  Borate  of  Lime.  This  is  a  white  powder,  hard- 
ly soluble  in  water,  and  tasteless. 

Sp.  8.  Borate  of  Barytes.  An  insoluble  white  powder, 
hardly  examined. 

Sp.  9.  Borate  of  Alumina.  Scarcely  soluble,  and  not 
crystallizable. 

Genus  IV.     Phosfihatee. 

The  salts  belonging  to  this  genus,  when  heated  before 
the  blowpipe,  melts  into  a  globule  of  glass.  They  dis- 
solve in  nitric  acid,  without  effervescence,  and  arc  preci- 
pitated from  that  solution  by  lime-water  or  ammonia. 
They  amount  to  twelve. 

Sp.  1.  Phosphate  of  Potash.  Of  this  salt  there  are. 
two  varieties,  the  superfihosjihate,  long  known,  and  the 
fihosfihate,  not  accurately  discriminated  till  lately. 

Variety  I.  Snfierfihosfihate.  This  salt  is  formed  by 
dissolving  carbonate  of  potash  in  phosphoric  acid  till  all 
effervescence  cease,  and  then  evaporating  the  solution.  It 
crystallizes  with  difficulty  in  striated  prisms.  It  is  very 
soluble  in  water,  and  deliquesces  when  exposed  to  the 
air.  When  healed,  it  undergoes  the  watery  fusion,  loses 
its  water  of  crystallization,  and  is  reduced  to  dryness.  In 
a  high  temperature  it  melts  into  a  transparent  glass. 

Variety  2.  Phos/ihate.  This  salt  may  be  formed  by 
saturating  the  superphosphate  with  potash,  and  exposing 
the  mixture  to  heat  in  a  platinum  crucible.  It  is  usually 
in  the  state  of  a  white  powder,  tasteless,  and  insoluble  in 
cold  water  though  it  dissolves  in  hot  water.  It  melts 
easily-  into  a  transparent  bead,  which  becomes  opake  on 
cooling.  It  dissolves  in  the  nitric,  muriatic,  and  phos- 
phoric acids,  and  is  not  precipitated  by  alkalies ;  but 
when  the  solutions  arc  concentrated,  a  precipitate  falls. 

Sp.  2.  Phosfihate  of  Soda.  This  salt  is  usually  pre- 
pared by  decomposing  the  superphosphate  of  lime  from 
burnt  bones  with  carbonate  of  soda.  As  sold  by  apotlie- 
caries,  it  is  much  contaminated  by  sulphate  of  soda.  It 
crystallizes  in  rhomboidal  prisms.  Its  taste  is  similar  to 
that  of  common  salt.  It  dissolves  in  four  times  its  weight 
of  cold  water.  In  the  air  it  effloresces.  When  heated, 
it  undergoes  the  watery  fusion;  and,  at  a  red  heat,  melts 
into  a  while  enamel. 

Sp.  3.  Phos/ihate  of  Ammonia.  This  salt  exists  in 
urine.  It  is  also  prepared  artificially  in  the  same  way  as 
the  last  species.  It  crystallizes  in  four-sided  prisms.  Its 
taste  is  cooling,  salt,  and  ammoniacal.  It  is  soluble  in 
four  parts  of  cold  water.  When  heated,  it  luidergoes  tlic 
watery  fusion.  In  a  strong  heat  the  ammonia  is  disen- 
gaged, and  tlic  phosphoric  acid  melts  into  a  glass. 

Sp.  4.  Phosfihate  of  Magnvsia.  This  salt  may  be  ob- 
tained by  mixing  together  concentrated  solutions  of  phos- 
phate of  soda  and  sulphate  tif  magnesia  ;  in  a  few  hours 
crystals  of  phosphate  of  magnesia  are  deposited.  It  crys- 
tallizes in  six-sided  prisms  with  unequal  sides.  It  has 
little  taste,  dissolves  in  15  parts  of  cold  water,  and  falls 
to  powder  when  exposed  to  the  air.  When  heated 
strongly,  it  melts  into  a  transparent  glass. 

Sp.  5.  Phosfihate  of  Soda-and- Ammonia.  This  salt, 
known  by  the  name  of  microcosmic  salt.,  may  be  obtained 
from  urine.  It  possesses  nearly  the  properties  of  a  mix- 
ture of  the  two  preceding  species. 


Sp.  6.  Pfwsfihatc  of  Ammonia-and-Magnesia.  This 
triple  salt  exists  also  in  urine.  Its  crystals  are  four-sided 
transparent  prisms,  terminated  by  four-sided  pyramids. 
It  is  tasteless ;  scarce  soluble  in  water ;  and  not  liable  to 
be  altered  by  exposure  to  the  air.  In  a  strong  heat,  it 
loses  its  ammonia,  and  melts  into  a  transparent  glass. 

The  remaining  phosphates  are  insoluble  in  water. 

Sp.  7.  Phosfihate  of  Lime.  This  salt  constitutes  the 
basis  of  bones.  It  may  be  obtained  by  calcining  bones, 
dissolving  them  in  muriatic  acid,  and  precipitating  by 
ammonia.  It  is  then  in  the  state  of  a  white  powder;  but 
it  is  found  native,  crystallized  in  six-sided  prisms,  and  is 
distinguished  among  mineralogists  by  the  name  of  afia- 
tite.  It  has  no  taste,  is  insoluble  in  water,  and  not  altered 
by  exposure  to  the  air.  A  red  heat  does  not  alter  it ;  but 
in  a  veiy  violent  temperature,  it  is  converted  into  a  kind 
of  enamel.  It  dissolves  in  the  strong  acids  without  effer- 
vescence, and  may  be  again  precipitated  by  ammonia. 
The  strong  mineral  acids  decompose  it  partially,  and 
convert  it  into  snfierfi/iosfihate  of  lime,  which  is  an  acid 
liquid,  which  crystallizes  in  thin  brilliant  plates. 

S]).  8.  Phosfihate  of  Barytes.  This  is  a  white  tasteless 
powder,  which,  hi  a  violent  temperature,  melts  into  a 
grey  enamel. 

Sp.  9.  Phosfihate  of  Strontian.  This  is  a  white  pow- 
der, insoluble  in  water,  but  soluble  in  phosphoric  acid. 
Before  the  blowpipe,  it  fuses  into  a  white  enamel. 

Sp.  10.  Phosfihate  of  Alumina.  A  white  powder,  but 
tasteless  and  insoluble  in  water. 

Sp.  II.  Phosfiliate  of  Yttria.  A  gelatinous  mass,  in- 
soluble in  water. 

Sp.  \2.  Phosfihate  of  Glumia.  A  white  tasteless  in- 
soluble powder. 

The  following  Table  exhibits  the  constituents  of  the 
phosphates,  according  to  the  expeiiments  of  Richter. 


Phosphate  of 

Acid. 

Base. 

Alumina  .     .     . 

100 

53.6 

Magnesia .     .     . 

100 

62.8 

Ammonia      .     . 

100 

68.6 

Lime    .... 

100 

81 

Soda     .... 

100 

87.7 

Strontian  .     .     . 

100 

135.7 

Potash       .     .     . 

;ioo 

164 

Barytes     ... 

100 

222 

Genus  V.     Phosfifiites. 

The  salts  belonging  to  this  genus  have  been  but  little 
examined  by  chemists.  When  heated,  they  emit  a  phos- 
phorescent flame.  When  strongly  heated,  they  yield  a 
little  phos])horns,  and  are  converted  into  fihosfihates. 

Sp.  1.  Phosfihite  of  Potash.  This  salt  crystallizes  in 
four- sided  prisms.  Its  taste  is  sharp  and  saline.  It  is 
soluble  in  three  parts  of  cold  water.  It  is  not  altered  by 
exposure  to  the  air. 

Sp.  2.  Phosfihite  of  Soda.  It  crystallizes  in  rhomboids. 
Its  taste  is  cooling  and  agreeable.  It  dissolves  in  two 
parts  of  cold  water.  It  efiloresces  in  the  air.  Before 
the  blow-pipe,  it  gives  out  a  fine  yellow  flame,  and  melts 
into  a  globule  which  becomes  opake  in  cooling. 

Sp.  3.  Phosfihite  of  Ammonia.  It  crystallizes  in  four- 
sided  prisms.  Its  taste  is  sliarp  and  saline.  It  dissolves 
in  two  parts  of  cold  water.  It  deli(|uesces  a  little.  When 
heated,  it  loses  its  base,  emits  phosphuretcd  hydrogen 
gas,  and  phosphoric  acid  rcmahis. 
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Sp.  4.  Phosfihite  of  Ammonia-and'Magnesia.  Tliis  s;ilt 
IS  sparingly  Jioliiblc  in  watci',  ;uhI  ciystallizi's. 

S]).  5.  Phosfihite  of  Alumina.  This  salt  docs  not  crys- 
tallize, but  forms  a  glutinous  mass,  wliicli  dries  gradiiul- 
Iy,aniJ  docs  not  altcrwards  attract  moisture.  It  is  very 
soluble  in  water.     Its  taste  is  astiiii^eiit. 

J'hc  rcniaininp;  pliospliites  are  insoluble  in  water. 

Sp.  6.  Phonfihitc  of  Magncsiu.  'I'liis  salt  is  usually  in 
the  sl.itc  ol'a  wliite  jiowder,  or  of  small  i'our-sided  i)i  isms. 
It  illloresces  in  the  air.  It  is  said  to  be  soluble  in  -lUO 
parts  ol  cold  water. 

Sp.  7.  Ph'ju/ihiic  of  I.ime.  This  is  a  wliite  tasteless 
powder,  insoluble  in  water,  but  soluble  in  phosphorous 
acid,  forming  a  su|>erpliosphite,  which  may  be  obtained 
ill  prismatic  crystals  by  evaporation. 

Sp.  8.  Phoalihilc  of  liarijtCH.  This  is  a  white  powder, 
hardly  soluble  in  water  unless  there  be  an  excess  of  acid. 

Gen  IS  \'I.     Carbonates, 

Tills  is  one  of  the  most  iTiiportant  of  the  saline  !:;cnera. 
When  muriatic  or  nitric  acid  is  poured  on  them,  they 
elVervesce,  and  give  out  carbonic  acid.  When  fully  sa- 
turated, they  do  not  allect  vegetable  blues,  but  the  alka- 
line sulicarbouatcs  convert  vcgclable  blues  to  green. 

Sp.  1.  Curbonale  of  Potash.  Of  this  salt  there  are  two 
varieties,  the  curboriate  and  subcarbonate. 

Variety  I.  Carbonate.  This  salt  may  be  formed  by 
causing  a  current  of  carbonic  acid  to  pass  through  a  so- 
lution of  potash,  till  the  salt  crystallizes.  It  crystallizes 
in  rhomboidal  prisms,  with  dihedral  summits.  It  has  a 
very  slight  alkaline  taste,  and  still  gives  a  green  colour 
to  vegetable  blues.  It  is  soluble  in  four  parts  of  cold 
water.  Alcohol  scarcely  dissolves  it.  Exposure  to  air 
does  not  alter  it. 

Vaiiety  2.  Subcarbonate.  This  salt  is  obtained  by  ex- 
posing the  preceding  to  a  strong  red  heat.  It  contains 
exactly  one  half  of  the  acid  contained  in  the  carbonate.  It 
is  much  more  soluble  in  water;  its  taste  is  very  alkaline 
and  caustic;  and  when  exposed  to  the  air,  it  soon  deli- 
quesces and  runs  into  a  liquid.  The  potash  of  commerce 
is  always  in  the  state  of  a  subcarbonate. 

Sp.  2.  Carbonate  of  Soda.  Of  this  salt,  like  the  pre- 
ceding, tliere  are  two  varieties. 

Variety  1.  Carbonate.  This  salt  occurs  native  in  Af- 
rica, and  may  be  formed  by  passing  a  current  of  carbonic 
acid  through  a  solution  of  soda,  till  it  ceases  to  absorb 
any  more.  It  i-uns  into  a  hard  solid  mass,  which  is  not 
altered  by  exposure  to  the  air. 

Variety  2.  Subcarbonate.  What  is  called  carbonate 
of  soda  in  commerce,  is  nothing  else  than  this  salt.  Its 
crystals  arc  octahedrons,  having  their  apexes  truncated, 
or  more  commonly  flat  rhomboidal  prisms.  It  dissolves 
in  two  parts  of  cold  water.  When  exposed  to  the  air,  it 
effloresces  and  falls  to  powder.  When  heated,  it  under- 
goes the  watery  fusion,  and  melts  in  a  red  heat  into  a 
transparent  liquid. 

Sp.  3.  Carbonate  of  Ammonia.  Of  this  salt,  also,  there 
we  at  least  two  varieties. 

Variety  1 .  Carbonate.  This  salt  mav  be  obtained  by 
passing  a  current  of  carbonic  acid  thrntigh  the  subcarbo- 
nate dissolved  in  water.  It  crystallizes  in  six-sided 
prisms;  has  no  smell,  and  much  less  taste  than  the  sub- 
carbonate. When  heated,  it  sublimes,  and  is  decompos- 
ed. 


Variety  2.  Subcarbonate.  This  salt  crybtailizes,  but 
the  crystals  arc  small  and  irregular.  Its  smell  and  taste 
are  similar  to  those  of  ammonia,  though  weaker.  It  is 
lighter  than  water.  It  is  soluble  in  less  than  twice  its 
weight  of  water.  From  the  rxperiments  of  Davy,  it 
would  appear  that  there  aie  different  varieties  of  liiis 
salt,  conlainitig  various  proportions  of  at  id,  according  to 
the  temperatures  in  which  it  has  been  prepared." 

Sp.  3.  Carbonate  of  Aminonia-and-Magnetia.  Thi» 
salt  may  be  formed  by  mixing  together  aqueous  solutions 
of  its  two  constituents.  Its  properties  have  not  been  ex- 
amined. 

The  ren)aining  carbonates  are  insoluble  in  water. 

Sp.  5.  Carbonate  of  Magnesia.  Of  this  salt  there  arc 
likewise  two  varieties. 

Variety  1.  Subcarbonate.  This  is  a  light  white  pow- 
der, constituting  the  magnesia  of  commerce. 

Variety  2.  Carbonate.  It  may  be  formed  by  difPusiny 
the  preceding  variety  in  water,  and  passing  a  cun-ent 
of  carbonic  acid  through  the  licjuid.  It  crystallizes 
in  six-sided  transparent  prisms.  It  has  little  taste.  It 
dissolves,  when  in  crystals,  in  48  parts  of  cold  water.  It 
efHoresces  in  the  air,  and  falls  to  powder. 

Sp.  6.  Carbonate  of  I.ime.  This  salt,  under  the  names 
of  inarljle,  chaik,  limestone,  calcareous  spar.  Sec.  exists 
in  great  abundance  in  nature.  It  crystallizes  in  rhom- 
boidal prisms,  with  angles  of  101  i°  and78i°;  and  no 
less  than  616  difl'erent  varieties  of  form  have  been  ob- 
served and  described  by  mineralogists.  It  is  tasteless, 
insoluble  in  water,  but  soluble  in  a  small  proportion  by 
means  of  carbonic  acid.  When  heated  strongly,  it  loses 
its  acid,  and  the  escape  of  the  acid  is  greatly  facilitated  by 
the  presence  of  vapour.  When  suddenly  heated,  it  melts 
without  losing  its  acid,  and  assumes  a  form  bearing  some 
resemblance  to  granular  limestone. 

Sp.  7.  Carbonate  of  Barytes.  This  salt  is  found  na- 
tive, and  distinguished  by  mineralogists  by  the  name  of 
Withcritc.  It  crystallizes  in  double  six-sided  and  four- 
sided  pyramids.  It  is  tasteless,  insoluble  in  water,  but 
poisonous.  It  is  not  altered  by  exposure  to  the  air. 
When  made  up  into  a  ball  with  charcoal,  and  violently 
heated,  it  loses  its  acid. 

Sp.  8.  Carbonate  of  Strontian.  This  salt  also  occurs 
native,  usually  in  semi-transparent  striated  masses,  with 
a  greenish  tinge.  It  is  tasteless,  insoluble  in  water,  and 
not  altered  by  exposure  to  the  air.  When  violently  heat- 
ed, it  loses  its  acid. 

Sp.  9.  Carbonate  of  Alumina.  Water,  containing  car- 
bonic acid  gas,  dissolves  a  Little  alumina  ;  but  when  the 
alumina  is  precipitated  and  dried,  it  appears,  from  tl:c 
experiments  of  Saussure,  that  it  loses  its  acid.  Carbonate 
of  alumina,  then,  cannot  exist  in  a  dry  state. 

Sp.  10.  Carbonate  of  Yttria.  A  white,  tasteless,  inso- 
luble powder. 

Sp.  1 1.  Carbonate  of  Glucina.  A  white,  soft,  tasteless 
powder,  with  a  greasy  feel. 

Sp.  12.  Carbonate  of  Ztrconia.  A  white  tasteless  pow- 
der. 

The  following  Table  exhibits  a  view  of  the  composition 
of  these  salts,  as  far  as  it  has  been  ascertained- 


•  This  seems  scarcely  compatible  with  the  view  he 
has  taken  of  definite  proportions  in  chemical  compounds. 
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Carbonate  of 

Acid. 

Base. 

Water. 

Ammonia,   .     . 

100 

33.9 

44.6 

Magnesia,  .     . 

100 

SO 

50 

Potasli,  .     .     . 

100 

95.3 

37 

Soda, 

100 

97.4 

59 

Lime,      .     .     . 

100 

122 

Strontian,    .     . 

100 

231 

Yttria,    .     .     . 

100 

305.5 

150 

Barytes,       .     . 

100 

363 

The  subcarbonates  appear  to  contain  just  one  lialf  of 
the  acid  which  exists  in  the  carbonates. 

Genus  VII.     Suljihates. 

This  genus  ofy  salts  has  been  long  known,  and  very 
carefully  examined.  Most  of  the  salts  in  it  crystallize. 
Their  taste  is  usually  bitter.  They  are  insoluble  in  alco- 
hol, and  precipitated  from  water  by.  alcohol.  When 
heated  to  redness,  along  with  charcoal,  they  arc  convert- 
ed into  sulphurets.  All  their  solutions  yield  a  white 
precipitate,  insoluble  in  cold  sulphuric  acid,  when  mixed 
with  muriate  of  barytes. 

Sp.  1.  Suljihate  of  Potash.  Of  this  salt  there  are  two 
varieties. 

Variety  1.  Sulfihate.  This  salt  is  usually  to  be  found 
in  considerable  quantity  in  the  potasa  of  commerce.  The 
crystals  are  small,  irregular,  hard,  and  firm :  usually  six- 
sided  prisms.  The  taste  is  a  disagreeable  bitter.  It  dis- 
solves in  about  16  times  its  weight  of  cold  water.  It  is 
not  altered  by  exposure  to  the  air.  In  a  red  heat  it  melts, 
and  loses  about  1 J  per  cent,  of  its  weight. 

Variety  2.  Sufiersulphate.  This  salt  may  be  obtained 
by  dissolving  the  preceding  in  sulpliuric  acid,  and  eva- 
poi'ating.  Its  crystals  are  long  slender  needles,  or  six- 
sided  prisms.  Its  taste  is  acid,  and  it  reddens  vegetable 
blues.  When  heated,  it  melts,  and  assumes  the  appear- 
ance of  oil.  A  strong  red  heat  is  necessary  to  drive  off 
the  excess  of  acid,  and  convert  it  into  sulphate. 

Sp.  2.  Sulphate  of  Soda.  This  salt  is  often  called 
Glauber's  salt,  from  the  name  of  the  discoverer  of  it. 
There  are  two  varieties  of  it,  like  the  preceding. 

Variety  1.  Sulphate.  This  salt  crystallizes  in  six- 
sided  transparent  prisms,  terminated  by  dihedral  sum- 
mits. The  sides  of  the  prisms  are  usually  channeled. 
Its  taste,  at  first,  has  some  resemblance  to  that  of  com- 
mon salt,  but  it  soon  becomes  disagreeably  bitter.  It 
dissolves  in  less  than  thrice  its  weight  of  cold  water, 
and  in  less  than  its  weight  of  boiling  water.  When  ex- 
posed to  the  air,  it  loses  its  water,  effloresces,  and  falls 
to  powder.     The  loss  of  weight  is  about  0.56  parts.* 

*  This  fact  may  be  advantageously  employed  by  our 
army  and  navy  surgeons.  In  the  state  of  complete  ef- 
florescence, tills  useful  and  much  employed  purgative 
is  a  perfectly  dry  powder,  which  can  be  preserved  in 
bottles,  or  packed  away  in  paper,  without  any  risk  of  its 
doing  injury  to  the  other  medicines,  or  to  surgical  in- 
struments ;  a  circumstance  by  no  means  unfre(]uent  in 
its  common  state.  It  moreover  occupies  only  about  one 
half  the  original  bulk  and  weight ;  a  point  of  some  im- 
portance, where  much  of  it  is  employed,  as  it  will  give 
room  for  other  articles.  It  ought  therefore  to  be  ren- 
dered necessary  for  those  who  supply  our  anny  and  navy, 
to  prepare  this  article  in  its  effloresced  state,  by  driving 
off  its  water  of  crystallization.     Coxe. 


When  heated,  it  undergoes  the  watery  fusion.  In  a  red 
heat  it  melts,  and,  according  to  Kirwan,  loses  part  of  its 
acid. 

Variety  2.  Supersulphatc.  This  salt  may  be  obtained 
by  dissolving  the  preceding  variety  in  sulphuric  acid,  and 
evaporating  the  solution.  It  crystallizes  in  large  trans- 
parent rhombs;  which  effloresce  in  the  air,  and  easily 
part  with  their  excess  of  acid. 

Sp.  3.  Sulphate  of  Ammonia.  This  salt  crystallizes  in 
small  six-sided  prisms.  It  has  a  sharp  bitter  taste  ;  is 
soluble  in  twice  its  weight  of  cold  water,  and  in  its  weight 
of  boiling  water.  When  exposed  to  the  air,  it  slowly 
attracts  moisture.  Wh.en  heated,  it  decrepitates,  then 
melts,  and  sublimes  with  some  loss  of -its  alkali.  When 
heated  nearly  to  redness,  the  greatest  part  of  it  is  de- 
composed. 

Sp.  4.  Sulphate  of  Magnesia.  This  salt  was  long 
known  by  the  name  of  Epsom  salt,  because  it  exists  in 
the  spring  at  Epsom  near  London.  It  exists  also  in  sea 
water.  It  crystallizes  in  regular  four-sided  prisms,  sur- 
mounted by  four-sided  pyramids  or  dihedral  summits. 
The  crystals  refract  doubly.  Its  taste  is  intensely  bitter. 
It  dissolves  in  its  own  weight  of  cold  water.  In  the  air 
it  effloresces.  When  heated,  it  undergoes  the  watery 
fusion,  and  before  the  blow-pipe  melts  with  difficulty  into 
an  opake  vitreous  globule. 

Sp.  5.  Sulphate  of  Potash-and-Ammonia.  This  salt 
crystallizes  in  brilliant  plates.  Its  taste  is  bitter,  and  it 
is  not  altered  by  exposure  to  the  air. 

Sp.  6.  Sulphate  of  Potash-and-Magnesia.  This  salt 
crystallizes  in  rhomboidal  prisms,  and  is  not  altered  by 
exposure  to  the  air. 

Sulphate  of  Soda  is  also  capable  of  forming  triple  salts 
with  ammonia  and  magnesia. 

Sp.  7.  Sulphate  oj  Magnesia-and-Ammonia.  This  salt 
crystallizes  in  octahedrons.  Its  taste  is  acrid  aiid  bitter. 
It  is  decomposed  by  heat,  and  is  less  soluble  in  water 
than  either  of  its  constituents. 

Sp.  8.  Sulphate  of  Aluviina.  This  salt  crystallizes  in 
thin  plates,  soft  and  pliant,  and  of  a  pearly  lustre.  Its 
taste  is  astringent.  It  is  very  soluble  in  water,  and  ciys- 
tallizes  with  difficulty. 

Sp.  9.  Alum.  This  is  a  triple  salt,  of  which  there  are 
four  varieties,  namely,  \.  Sulphate  of  alumiJia-and-pot- 
ash  ;  2.  Sulphate  of  alumina-and-ammonia  ;  3.  Supersul- 
phate  of  ainmonia-and-potash  ;  4.  Sup ersulfi hate  of  alu- 
mina-and-avmionia.  The  two  last,  (especially  the  3d,) 
constitute  the  alum  of  commerce  ;  the  two  first  have  been 
called  alum  saturated  with  its  earth.,  or  oluminated  alum. 

The  composition  of  common  alum  was  first  ascertain- 
ed by  Vauqueliii.  It  crystallizes  in  regular  octahedrons. 
It  is  white,  and  scmitransparent.  Its  taste  is  sweetish 
and  astringent,  and  it  reddens  vegetable  blues.  It  dis- 
solves in  about  16  parts  of  cold  water.  In  a  gentle  heat 
it  undergoes  the  watery  fusion,  and  by  coritinuing  the 
heat,  it  loses  about  44  per  cent,  of  water,  and  is  called 
calcined  or  burnt  alum.  In  a  violent  heat,  a  portion  of 
the  acid  is  converted  into  sulphurous  acid  and  oxygen 
gas.  This  salt,  according  to  the  analysis  of  Vauquclin,  is 
usually  composed  of 

Sulphuric  acid, 
Ahnuina,     .     . 
Potash,    . 
Water,    .     .     . 

.100.00 
Alum   sometimes  contains  a  little   sulphate  of  iron 
mixed  with  it,  which  injures  its  qualities  as  a  mordant. 


30.52 

10.50 

10.40 

48.58 
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The  nidftliatcs,  or  two  first  varieties,  may  be  formed 
by  boilintj  alumina  in  a  scjluliori  of  alum.  'I'licyarc  taste- 
less powders,  iiiaulubic  in  water,  and  not  altered  by  ex- 
posure to  the  air. 

Sp.  10.  Siil/tltatc  of  Yttria.  Tiiis  salt  crystallizes  in 
flat  six-sided  |)risius.  It  is  not  altered  l)y  ixjiosiiic  to 
the  air.  Its  taste  is  astrini^ent  and  sweet.  It  lias  ati 
amethyst  red  coloui',  and  dissolves  in  about  .'><)  parts  of 
cold  water.      At  a  red  heal  it  is  perfectly  decomposed. 

Sp.  11.  Sut/iliatc  of  Glucina.  This  salt  is  colourless. 
It  crystallizes  in  needles.  Its  taste  is  very  sweet,  and 
somewliat  astrinjjcnt.  It  is  very  soluble  in  water,  and 
the  solution  does  not  readily  crystallize.  When  heated, 
it  undergoes  the  watery  fusion,  and  in  a  red  heat,  is 
completely  decomposed. 

Sp.  12.  Su/fi/iate  of  '/Arconia.  This  salt  is  usually  in 
the  forn\  of  a  white  powder  ;  though  it  may  be  obtained 
also  crystallized  in  needles.  It  is  tasteless,  and  insolu- 
ble in  water  ;  not  altered  by  exposure  to  the  air,  and 
easily  decomposed  by  heat. 

.  Sp.  13.  Sulfiliate  of  Lime.  This  salt  occurs  native,  and 
is  distinguished  by  the  names  o(  ffyfisum  and  selenitc.  It 
is  found  crystallized  in  octahedrons,  six-sided  prisms, 
and  in  lenses.  It  has  little  or  no  taste.  It  dissolves  in 
about  460  parts  of  cold  water.  It  is  not  altered  by  ex- 
posure to  the  air.  It  dissolves  in  sulphuric  acid.  When 
heated,  it  loses  its  water  of  crystallization.  When  mixed 
with  a  little  lime,  it  is  much  used  under  the  name  of 
/itantcr  of  Paris,  for  forming  casts,  moulds,  Sec. 

Sp.  14.  Suljihatcof  lianjtcs.  This  salt  is  found  native, 
and  distinguished  by  the  names  oi  fionderous  sfiar,  heavy 
sfiar,  barosclenite.  It  occurs  crystallized  in  tables,  with 
bevelled  edges,  in  four-sided  prisms,  &c.  It  is  white, 
tasteless,  insoluble  in  water,  b\it  soluble  in  hot  sulphuric 
acid.  It  melts,  when  strongly  heated,  into  a  white  opake 
globule.  When  niade  into  a  cake  with  Hour,  and  heated 
to  redness,  it  is  phosphorescent. 

Sp.  15.  Sul/i/iate  of  Sirontian.  This  salt,  like  the  pre- 
ceding, occurs  native  in  considerable  quantity.  It  is 
crystallized  in  rhomboidal  prisms.  It  is  white,  tasteless, 
insoluble  in  water,  but  soluble  in  hot  sulphuiic  acid.  In 
most  of  its  properties  it  rcscmljles  the  preceding  salt, 
but  its  specific  gravity  is  much  less.  The  specific  gra- 
vity of  sulphate  of  barytes  is  at  least  4.3,  while  that  of 
sulphate  of  strontiandoesnot  exceed  3.66. 

The  following  Table  exhibits  the  composition  of  the 
different  sulphates,  as  far  as  it  has  been  ascertained. 


Sulphate  of 

Acid.     Base. 

Wuter. 

Ammonia 

100      26.05 

57 

Magnesia 

100 

47.^ 

.182.8 

Lime 

100 

72.41 

55.8 

Soda 

100 

79.34 

246.6 

Potash 

100 

112.35 

20 

Strontian 

100 

138 

IJarytcs 

100 

194 

Genus  VIII.     Su!/i/,ile». 

The  stilpliites  may  be  formed  \iy  passing  a  current 
of  sulphurous  acid  gas  through  water,  holding  the  dif- 
ferent bases  in  solution  or  suspension.  Tlicy  have  a  dis- 
a;;reeab!e  sulphureous  taste.  When  heated,  they  emit 
sidphurous  acid  and  water,  and  at  last  sulphur,  and  are 
converted  into  sulphates.  When  they  are  exposed  to  the 
air  in  a  slate  of  solution,  they  arc  also  gradually  convert- 
ed into  sulphates. 

Sp.  1.  Hut/i/iite  of  Potas/i.  This  salt  crystallizes  in 
rhomboidal  plates,  white,  and  scmitranspartnt.  Its  taste 
is  i)enctrating  and  sulphureous.  It  dissolves  in  its  own 
weight  of  cold  water.  In  the  air  it  loses  about  two  per 
cent,  of  its  weight,  and  is  very  slowly  altered  ;  at  least 
in  six  months  it  still  contained  nearly  the  usual  propor- 
tion of  sulphurous  acid.  Nitric  acid  speedily  converts  it 
into  sulphate  of  potash. 

Sp.  2.  Sul/iliiic  of  Soda.  This  salt  ciystallizcs  in  flat 
four-sided  prisms.  It  is  white  and  transparent.  Its  taste 
is  cool  and  sulphureous.  It  dissolves  in  four  times  its 
weight  of  cold  water.  In  the  air  it  effloresces,  and  is 
converted  into  sulphate.  When  heated  it  undergoes  the 
watery  fusion. 

S]).  3.  Sulji kite  of  Ammonia.  It  crystallizes  in  six-sided 
prisms.  Its  taste  is  cool  and  penetrating,  and  it  leaves  a 
sulijluireous  impression  in  the  mouth.  It  dissolves  in 
its  own  weight  of  cold  water.  When  exposed  to  the  air 
it  attracts  moisture,  and  is  soon  converted  into  sulphate. 
Wlien  heated,  a  little  ammonia  is  disengaged,  and  ths 
salt  then  sublimes  in  the  state  of  sufieraulfi/iite  of  am- 
7nonia. 

Sp.  4.  Sulfihitc  of  ]\Tagnesia.  It  crystallizes  in  the  form 
of  depressed  tetrahedrons.  It  is  white  and  transparent 
Its  taste  is  mild,  b\il  it  leaves  a  sulphureous  impression 
in  the  mouth.  \Vlien  exposed  to  the  air,  it  becomes 
opake,  and  is  very  slowly  converted  into  sulphate.  It 
dissolves  in  20  parts  of  cold  water.  When  heated,  it 
becomes  ductile  like  gum,  and  loses  45  per  cent,  of  its 
weight. 

Sp.  5.  Sulfihilc  of  jimmonia-and-AIagnesia.  This  salt 
crystallizes,  and  is  less  soluble  in  water  than  either  of  its 
constituents. 

Sp.  6.  Sulfthite  of  Lime.  This  salt  is  in  the  state  of 
a  white  powder,  or  if  an  excess  of  acid  be  added,  it 
crystallizes  in  six-sided  prisms,  terminated  by  six-sided 
pyramids.  It  has  little  taste,  dissolves  in  about  800  parts 
of  water,  and  in  the  air  effloresces  very  slowly,  its  sur- 
face being  changed  into  sulphate. 

Sp.  7.  Sulfihite  of  Banjtcs.  This  salt,  like  the  pre- 
ceding, may  be  obtained  in  crystals,  by  adding  an  e.\cess 
of  acid.  It  crystallizes  in  needles.  It  is  tasteless,  and 
nearly  insojuble  in  water. 

Sp.  8.  Sulfihite  of  Alumina.  This  salt  docs  not  crj-s- 
tallize.  It  is  a  white  soft  powder,  with  an  earthy  and 
sulphureous  taste.  It  is  insoluble  in  water,  and  wlien 
exposed  to  the  air,  it  is  slowly  converted  into  sulphate. 

The  following  Table  exhibits  the  constituents  of  the 
sulphites,  as  far  as  they  have  been  ascertained. 
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Sulpliiles  of 

Acid. 

Base. 

Water. 

Magnesia 

100 

41 

115 

Ammonia 

100 

48.3 

18.3 

Soda 

100 

58 

164 

Lime ' 

100 

97.9 

10.5 

Potash 

100 

125 

4.5 

Alumina 

100 

137.5 

75 

Barytes 

100 

151 

5.1 

Genus  IX.     jVitrates. 

AH  the  salts  belonging  to  this  genus  are  soluble  in  wa- 
ter, and  crystallize  by  cooling.  When  heated  to  redness, 
and  charcoal  powder  thrown  over  them,  a  violent  com- 
bustion is  produced.  Sulphuric  acid  disengages  from 
them  fumes  of  nitric  acid.  When  heated,  they  are  de- 
composed, and  yield  at  first  oxygen  gas. 

Sp.  1.  Kitrate  of  Potash,  or  Nitre.  This  salt,  which 
is  of  great  importance,  is  found  in  warm  climates,  on 
the  surface  of  the  earth.  It  is  collected  and  purified  by 
solution  and  crystallization.  Its  crystals  are  six-sided 
prisms,  terminated  by  six-sided  pyramids.  Its  taste  is 
sharp,  bitterish,  and  cooling.  It  is  very  brittle.  It  dis- 
solves in  seven  parts  of  cold  water,  and  in  less  than  its 
own  weight  of  boiling  water.  Pure  alcohol  docs  not  dis- 
solve it.  In  a  red  heat  it  melts,  and  congeals  into  an 
opake  mass,  which  has  been  called  mineral  crystal. 
When  kept  melted,  it  gives  out  about  the  third  of  its 
weight  of  oxygen  gas.  It  detonates  most  violently  with 
charcoal.  This  salt  constitutes  the  principal  ingredient 
of  gunpowder,  which  is  a  mixture  of  about  76  parts  ni- 
tre, fifteen  charcoal,  and  nine  sulphur.  The  constituents 
are  ground  to  a  fine  powder,  and  then  mixed  together 
with  great  care.  The  goodness  of  the  powder  depends 
upon  the  intimate  mixture.  Those  kinds  of  charcoal  are 
pitched  upon  which  absorb  the  least  moisture  from  the 
air.* 

Sp.  2.  A'iirate  of  Soda.  This  salt  crystallizes  in  trans- 
parent rhombs,  diiVering  but  little  from  cubes.  It  has  a 
cool  sharp  taste,  and  is  rather  more  bitter  than  nitre.  It 
dissolves  in  three  parts  of  cold  water,  and  in  less  than  its 
weight  of  boiling  water.  When  exposed  to  the  air,  it 
rather  attracts  moisture.  Its  phenomena  with  combus- 
tibles and  lieat  are  the  same  as  those  of  the  preceding 
species. 

Sp.  3.  Nitrate  of  ./Jmmonia.  This  salt  crystallizes  in 
six-sided  prisms,  terminated  by  six-sided  pyramids.  It 
has  a  very  acrid,  bitter,  disagreeable  taste.  It  dissolves 
in  twice  its  weight  of  cold  water,  and  in  half  its  weight 
of  boiling  water.  In  the  air  it  very  speedily  delitiuesces. 
When  heated,  it  undergoes  the  watery  fusion;  but  even 

*  It  is  said  that  the  charcoal  of  any  kind  of  wood  is  of 
equal  utility  in  making  gunpowder,  if  it  is  prepared  by 
distilling  the  wood  in  close  iron  cylinders  ;  by  which  a 
great  cpiantity  of  impure  acetic  acid  is  also  obtained  ;  and 
which  may  be  advantageously  employed  in  many  pro- 
cesses.    CoxE. 


after  the  water  is  driven  ofl',  it  continues  liquid  at  the 
temperature  of  about  400°,  boils,  and  is  decomposed,  be- 
ing converted  into  water  and  7ntrous  oxide  gas,  in  the 
proportion  of  about  four  parts  gas  to  three  parts  water. 
When  heated  nearly  to  redness,  it  burns  with  a  kind  of 
explosion.  Hence  it  was  formerly  called  nitrum  flam- 
mans. 

Sp.  4.  Nitrate  of  Magnesia.  This  salt  crystallizes  in 
rhomboidal  prisms,  or  small  needles.  Its  taste  is  very 
bitter  and  disagreeable.  It  is  soluble  in  little  more  than 
its  weight  of  cold  water.  In  the  air  it  deliquesces.  When 
heated,  it  undergoes  the  watery  fusion,  and  speedily  as- 
sumes the  form  of  a  white  powder.  It  scarcely  deto- 
nates with  combustible  bodies. 

Sp.  5.  Nitrate  of  Lime.  This  salt  crystallizes  in  six- 
sided  prisms,  terminated  by  long  pyramids.  Its  taste  is 
very  acrid  and  bitter.  It  dissolves  in  about  the  fourth 
part  of  its  weight  of  cold  water,  and  boiling  water  dis- 
solves any  quantity  ef  it  whatever.  Boiling  alcohol  dis- 
solves its  own  weight  of  it.  It  speedily  deliquesces  in 
the  air.  When  heated,  it  readily  undergoes  the  watery 
fusion.  When  deprived  of  its  water  of  crystallization, 
it  often  has  the  property  of  shining  in  the  dark.  In  this 
state  it  is  called  Baldwin's  /ihos/i/ioriis. 

Sp.  6.  Nitrate  of  Barijtes.  This  salt  crystallizes  in 
regular  octahedrons,  or  in  sinall  brilliant  plates.  Its 
taste  is  hot,  acrid,  and  austere.  It  is  soluble  in  about 
twelve  parts  of  cold  water.  When  thrown  upon  burn- 
ing coals,  it  decrepitates,  and  is  converted  into  a  dry 
mass.  When  strongly  heated,  the  whole  of  its  acid  is 
dissipated,  and  pure  barytes  obtained. 

Sp.  7.  Nitrate  of  Strontian.  This  salt  crystallizes  in 
regular  octahedrons,  not  unlike  the  crystals  of  nitrate  of 
barytes.  It  has  a  strong,  pungent,  cooling  taste.  It  is 
soluble  in  its  own  weight  of  cold  water,  and  in  little  more 
than  half  its  weight  of  boiling  water.  '  It  is  insoluble  in 
alcohol.  It  deflagrates  on  hot  coals.  In  a  crucible  it 
melts  when  heated.  At  a  red  heat  it  gives  out  its  acid, 
and  pure  strontian  remains  behind.  Combustibles  thrown 
into  it  when  red  hot,  burn  with  a  lively  red  flame. 

Sp.  8.  Nitrate  of  Ammonia-and-Magnesia.  This  salt 
crystallizes  in  fine  prisms.  It  has  a  bitter,  acrid,  ammo- 
niacal  taste.  It  dissolves  in  about  eleven  parts  of  cold 
water.  In  the  air  it  gradually  attracts  moisture,  and  de- 
liquesces. 

Sp.  9.  Nitrate  of  Mumina.  This  salt  crystallizes  with 
difficulty  into  thin  soft  plates,  which  have  but  little  lus- 
tre. It  has  an  acid  and  astringent  taste,  is  very  soluble 
in  water,  and  soon  deli(iuesces  when  exposed  to  the  air. 
When  evaporated,  it  is  readily  converted  into  a  gummy 
mass,  of  the  consistence  of  honey.  It  is  easily  decom- 
posed by  heat. 

Sp.  10.  Nitrate  of  Yttria.  This  salt  scarcely  crystal- 
lizes. Its  taste  is  s^^cet  and  astringent.  It  speedily  de- 
liqviesces  in  the  air. 

Sp.  1 1.  Nitrate  of  Glucina.  This  salt  may  be  obtain- 
ed in  the  state  of  a  powder,  but  not  in  crystals.  Its  taste 
is  sweet  and  astringent.  It  is  very  soluble  in  water,  and 
speedily  delit|uesces  in  the  air. 

Sp.  12.  Nitrate  of  Zirconia.  This  salt  docs  not  crys- 
tallize, but  may  be  obtained  in  the  state  of  a  viscid  mass, 
which  dries  with  difliculty.  It  has  an  astringent  taste. 
It  is  very  sparingly  soluble  in  water,  and  seems,  indeed, 
to  be  partially  decomposed  by  that  licpiid.  When  heat- 
ed, it  readily  parts  with  its  acid,  and  is  decomposed. 

The  following  Table  exhibits  the  composition  of  the 
nitrates,  as  far  as  has  been  ascertained. 
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1 

Nitrate  of 

Acid. 

Uasc. 

Water. 

Ainmoiiiu 

100 

40.38 

35.1 

Magnesia 

100 

47.64 

Linic 

100 

55.70 

18.7 

Soda 

100 

73.43 

Strontian 

100 

116.86 

105.3 

Potash 

100 

117.7 

8.1 

Barytcs 

100 

178.12 

34.3    j 

Genus  X.     .Yitiites. 

VVlicn  the  crystallized  nitrates  arc  exposed  to  a  sufTi- 
cicnt  iicat,  they  give  out  oxygen  gas.  If  tlie  process  be 
sto])ped  in  lime,  the  salts  still  continue  neutral.  But  the 
nature  ol'  the  acid  is  obviously  changed,  as  it  has  lost  ox- 
ygen. Ilencc  by  this  process  tiic  nitrates  are  converted 
into  nitrites.  The  properties  of  the  nitrites  have  not  hi- 
tlicrlo  been  investigated,  except  the  nitrite  of  potash,  ex- 
amined by  Bergman  and  Scheeie.  It  deliquesces  when 
exposed  to  the  air,  and  gives  out  nitrous  fumes,  when 
treated  with  any  acid,  even  the  acetic. 

Genus  XI.     Hy/ieroxymuriales. 

This  genus  of  salts  was  discovered  by  Berthollet.  But 
except  the  first  species,  all  the  rest  were  nearly  unknown 
till  examined  by  Chcncvix  in  1802.  They  are  formed 
by  passing  a  current  of  oxymuriatic  acid  through  the 
bases  dissolved  in  water.  When  heated  nearly  to  red- 
ness, they  give  out  oxygen  gas,  and  are  converted  into 
muriates.  When  mixed  with  combustibles  and  heated, 
triturated,  or  struck  upon  an  anvil,  they  detonate  with 
great  violence. 

Sp.  1.  Hiifieroxymuriale  of  Potash.  This  salt  crys- 
tallizes in  flat  rliomboidal  prisms,  of  a  silvery  whiteness. 
Its  taste  is  cooling,  austere,  and  disagreeable,  somewhat 
analogous  to  that  of  nitre.  It  dissolves  in  16  parts  of 
cold,  and  2i  of  boiling  water.  It  is  not  sensibly  altered 
by  exposure  to  the  air.  When  heated  nearly  to  redness, 
it  gives  out  more  than  a  third  of  its  weight  of  oxygen 
gas.  It  detonates  loudly  when  mixed  with  sulphur  or 
phosphorus,  and  struck  upon  an  anvil,  or  triturated  in  a 
mortar.  The  experiment  ought  not  to  be  tried  with  more 
than  a  grain  of  the  mixture.  It  may  be  made  into  gun- 
powder with  sulphur  alid  charcoal,  but  it  is  liable  to  ex- 
plode during  the  prep.iration.* 

Sp.  2.  Hylieroxtjmitriate  of  Soda.  This  salt  is  not  ea- 
sily obtained  pure,  because  it  is  as  soluble  in  water  as  the 
muriate  of  soda,  with  which  it  is  mixed  in  the  prepara- 
tion.    It  crystallizes  in  cubes.     It  produces  a  sensation 


*  This  substance  rubbed  up  with  sugar,  is  capable  of 
combustion  by  simply  touching  the  mass  with  a  drop  of 
sulphuric  acid. — On  this  fact  is  founded  the  formation  of 
a  new  species  of  matches ;  a  piece  of  card,  dipped  in 
sulphur,  is  covered  at  the  extremity  with  this  composi- 
tion ;  and  accompanied  by  a  small  pliial  containing  the 
acid,  aflbrds  a  ready  mode  of  procuring  an  instantaneous 


of  cold  in  the  mouth,  and  has  a  tabic  different  from  that 
of  common  salt.  It  dissolves  in  about  three  parti  of  cold 
water.  In  the  air  it  deliquesces  blighily.  It  dissolves  in 
alLohol. 

S|).  3.  JJylicroxxjmuriatc  of  Ammonia.  This  salt  may 
be  formed  by  mixing  carboi.ati-  of  ainrnoiiia  with  an 
earthy  hyperoxy  muriate.  It  is  very  soIuIjIc  in  water  and 
alcohol,  and  is  decomposed  at  a  niodeiiitc  temperature. 

Sp.  4.  Ilijfieroxymuriate  of  Mai^ninia.  Tliis  salt  re- 
sembles the  hyperoxyniuriate  of  lime  in  its  properties. 

Sp.  5.  llyjuroxymuriute  of  Lime.  This  salt  may  be 
formed  by  ])assing  a  current  of  oxymuriatic  acid  gas 
througii  lime  «li)I'iised  in  water,  and  boiling  phosplialeof 
silver  in  llie  Ivlutiun,  filtering  and  evaporating.  Its  taste 
is  sharp  and  bitter.  It  is  very  deliquescent,  and  dis- 
solves coi)iously  in  alcohol. 

Sp.  6.  Hyfieroxy muriate  of  Barytcs.  This  salt  may 
be  obtained  in  the  same  way  as  the  preceding  species. 
It  is  soluble  in  four  parts  of  cold  water. 

Sp.  7.  Hyjicroxymuriate  of  Strontian.  This  salt  may 
be  prepared  like  the  preceding.  It  ciystallizcs  in  nee- 
dles, deliqu<'sces,  and  is  soluble  in  alcohol. 

The  following  Table  exhibits  a  view  of  the  constitu- 
ents of  the  hyperoxymuriates,  as  far  as  has  been  ascer- 
tained. 


Ilypcioxymuriatc  of 

Acid. 

Base. 

Water. 

Magnesia 

100 

42.80 

23.83 

Soda 

100 

44.78 

6.35 

Lime 

100 

51.25 

29.89 

Strontian 

100 

56.52 

60.87 

Potash 

100 

67.24 

4.30 

Barytes 

100 

89.78 

22.98 

Genus  XII.     Arseniates. 

When  the  salts  belonging  to  this  genus  arc  heated 
along  with  charcoal  powder,  they  arc  decomposed,  and 
arsenic  sublimes. 

Sp.  1.  Arscniate  of  Potash.  This  salt  does  not  crys- 
tallize. It  deliquesces,  and  changes  vegetable  blues  to 
green.  The  sufierarseniatc  of  fiotash  is  a  transparent 
white  salt,  which  crystallizes  in  four-sided  prisms,  ter- 
minated by  four-sided  pyramids.  It  is  soluble  in  water, 
and  gives  a  red  colour  to  vegetable  blues. 

Sp.  2.  Arseniatc  of  Soda.  This  salt  crystallizes  in 
six-sided  prisms.  The  superarseniatc  docs  not  crystal- 
lize. 

Sp.  3.  Arseniate  of  Ammonia.  This  salt  crystallizes 
in  rhomboidal  prisms.  With  an  excess  of  acid  it  crys- 
tallizes in  needles. 


light.  It  is  nearly  twelve  months  since  a  number  of 
these  matches  were  given  me  by  a  gentleman  on  his  ar- 
rival from  England ;  and  I  made  a  number  soon  after 
perfectly  similar. — A  patent,  I  observe,  has  been  taken 
out  for  these  matches  in  the  United  States — with  what 
propriety  this  statement  will  evince.  Coxe. 
4  Y2 
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Sp.  4.  jirseniate  of  Magnesia.  This  salt  does  not  crys- 
tallize, but  may  be  obtained  in  a  solid  gummy  mass. 

Sp.  5.  Jrseniate  of  Lime.  This  salt  crystallizes,  and 
is  soluble  in  water. 

Sp.  6.  Arseniate  of  Barxjtes.  This  salt  is  insoluble 
in  water,  and  cannot  be  crystallized. 

Sp.  7.  Arseniate  of  Alumina..  This  salt  is  a  white  pow- 
der, insoluble  in  water. 

Sp.  8.  Arseniate  of  Yttria.  This  salt  is  likewise  a 
■white  powder,  which  docs  not  crystallize. 

Gemus  XIII.     Arsenites. 

• 

The  term  arsenite  has  been  applied  to  the  combina- 
tions of  white  oxide  of  arsenic  with  the  salifiable  bases. 
The  alkaline  arsenites  are  yellow-coloured  masses  with 
a  nauseous  odour,  not  crystallizable,  formerly  called  li- 
vers of  arseydc.  The  earthy  arsenites  arc  white  powders, 
nearly  insoluble  in  water. 

Genus  XIV.     Mohjbdates. 

If  into  a  solution  of  a  molybdate  a  cylinder  of  tin  with 
some  muriatic  acid  be  put,  the  liquid  gradually  assumes 
a  deep  blue  colour. 

Sp.  1.  Molybdate  of  Potash.  This  salt  crystallizes 
in  small  rhomboidal  plates.  It  is  bright,  and  has  a  me- 
tallic taste.     It  is  soluble  in  hot  water. 

Sp.  2.  Molybdate  of  Soda.  This  salt  crystallizes,  and 
is  very  soluble  in  water. 

Sp.  3.  Molybdate  of  Ammonia.  This  salt  is  soluble  in 
water,  and  does  not  crystallize. 

Sp.  4.  Molybdate  of  Magnesia.  This  salt  also  is  so- 
luble in  water,  and  does  not  crystallize. 

Sp.  5.  Molybdate  of  Lime.  This  is  a  white  insoluble 
powder. 

Genus  XV.     Tungstates. 

These  salts  are  combinations  of  yellow  oxide  of  tung- 
sten with  the  salifiable  bases. 

Sp.  1.  Ttingstate  of  Potash.  This  salt  is  soluble  in 
water,  deliquesces,  and  does  not  crystallize.  Its  taste  is 
metallic  and  caustic. 

Sp.  2.  Tungslate  of  Soda.  This  salt  crystallizes  in 
elongated  hexahcdral  plates.  Taste  acrid  and  caus- 
tic. Soluble  in  four, parts  of  cold  and  two  parts  of  boil- 
ing water. 

Sp.  3.  Tungslate  of  Ammonia.  This  salt  crystallizes 
in  needles  or  small  plates.  Its  taste  is  metallic.  It  is 
soluble  in  water,  and  does  not  deliquesce. 

Sp.  4.  Tungslate  of  Magnesia.  This  salt  crystallizes 
in  small  brilliant  scales.  It  is  soluble  in  water,  and  not 
altered  by  exposure  to  the  air. 

Sp.  5.  Tungslate  of  Lime.  Tliis  salt  is  found  native. 
It  is  usually  crystallized.  The  crystals  are  octahedrons. 
Colour  yellowish  grey,  semi-transparent.  It  is  insoluble 
in  water,  and  not  altered  by  exposure  to  the  air. 

S]).  6  and  7.  The  tungstates  of  barytcs  and  of  alumi- 
na, arc  white  insoluble  powders  scarcely  examined. 

Genus  XVI.     Chromates. 

This  genus  of  salts  has  been  but  imperfectly  exa- 
mined. The  salts  have  usually  a  yellow  colour.  The 
Alkaline  chromates  and  cliromatc  of  lime  arc  soluble  in 


water,  and  crystallize, 
be  insoluble. 


Chromate  of  barytes  appears  t7 


Genus  X^^I.    Columbates. 

This  genus  of  salts  has  been  very  imperfectly  exa- 
mined. We  know  only  the  columbate  of  potash,  which 
crystallizes  iu  scales.  Its  taste  is  acrid  and  disagree- 
able. 

ORDER  II. 

Combustible  Salts. 
Genus  I.     Acetates. 

The  acetates  are  all  soluble  in  water.  Heat  decom- 
poses them,  driving  off  and  destroying  the  acid.  When 
mixed  with  sulphuric  acid  and  distilled,  acetic  acid  comes 
over,  easily  distinguished  by  its  smell. 

Sp.  1.  Acetate  of  Potash.  This  salt  is  usually  obtain- 
ed in  plates,  but  it  crystallizes  regularly  in  prisms.  It  has 
a  sharp  warm  taste.  It  deliquesces  in  moist  air,  but  in 
dry  air  undergoes  but  little  alteration.  It  is  soluble  also 
in  alcohol.  When  heated  it  melts,  and  in  a  high  tem- 
perature is  decomposed.    . 

Sp.  2.  Acetate  of  Soda.  This  salt  crystallizes  in  stri- 
ated prisms,  not  luilike  those  of  sulphate  of  soda.  It  has 
a  sharp  taste,  inclinhig  to  bitter.  It  dissolves  in  rather 
less  than  three  times  its  weight  of  cold  water.  It  is  not 
affected  by  exposure  to  the  air.  When  heated  it  loses  its 
water  of  crystallization,  and  is  decomposed. 

Sp.  3.  Acetate  of  Ammonia.  This  salt,  called  formcr- 
Iv  s/iirit  of  Minacrerus,  cannot  easily  be  crystallized  by 
evaporation,  but  it  may  be  obtained  in  needles  by  slow 
sublimation.  Its  taste  is  similar  to  that  of  a  tnixture  of 
sugar  and  nitre.  It  is  very  deliquescent.  It  melts  at 
170°,  and  sublimes  at  about  230". 

Sp.  4.  Acetate  of  Magnesia.  This  salt  does  not  crys- 
tallize. It  has  a  sweetish  taste.  It  is  very  soluble  both 
in  water  and  alcohol.     It  deliquesces  in  the  air. 

Sp.  5.  Acetate  of  Lime.  This  salt  crystallizes  in  nee- 
dles, and  has  a  glossy  appearance  like  satin.  Its  taste 
is  bitter  and  acid.  It  is  soluble  in  water,  and  not  altered 
by  exposure  to  the  air. 

Sp.  6.  Acetate  of  Barytcs.  This  salt  crystallizes  in 
fine  transparent  prismatic  needles.  Its  taste  is  acid, 
and  somewhat  bitter.  It  dissolves  in  little  more  than  its 
weight  of  water,  and  rather  effloresces  in  the  air.  Al- 
cohol dissolves  about  ^i^^  of  its  weight  of  it.  , 

Sp.  7.  Acetate  of  Strontian.  This  salt  crystallizes. 
Its  taste  is  not  unpleasant.  It  dissolves  in  little  more 
than  its  weiglit  of  cold  water.  It  gives  a  green  colour 
to  vegetable  blues. 

Sp.  8.  Acetate  of  Alumina.  This  salt  crystallizes  in 
needles,  is  very  deliquescent,  and  has  an  astringent  taste. 

S|).  9.  Acetate  of  Yttria.  This  salt  crystallizes  in  six- 
sided  plates  of  an  amethyst  red  colour,  and  is  not  altered 
by  expostire  to  the  air. 

Sp.  10.  Acetate  of  Glucina.  This  salt  docs  not  crys- 
tallize, but  yields  a  gummy  mass.  Its  taste  is  sweet  and 
astringent. 

Sp.  11.  Acetate  of  Zirconia.  This  salt  docs  not  crys- 
tallize, but  may  be  obtained  in  the  state  of  a  powder, 
which  does  not  attract  moisture  from  the  air.  Its  taste 
is  nstringent.     It  is  very  soluble  in  water  and  in  alcohol. 

The  following  Table  exhibits  a  view  of  the  constituents 
of  these  salts,  us  far  as  they  have  been  ascertained. 
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Acetates  of        Acid. 

Dane. 

.\luiniiKi 

100 

35.48 

Magnesia 

100 

41.55 

Ammonia 

100 

45.40 

Lime 

loo 

53.58 

Soda 

100 

58.04 

Sti'ontian 

1  00 

89.80 

I'otasli 

loo 

108.45 

Uaiytcs 

100 

131.60 

Genus  II.    Bcnzoatea. 

This  genus  of  salts  has  been  .so  superficially  exa- 
mined, that  a  detailed  description  of  the  species  can- 
not l)e  given.  All  the  bcn^oatcs  examined  arc  solu- 
ble in  water,  crystallize,  and  have  a  sharp  saline  taste. 
'I'hc  benzoates  of  ammonia  and  alumina  dcli<iuesce,  the 
others  do  not.  Most  of  the  species  form  fealiier-shaped 
crystals. 

Gen-vs  III.     Succinates. 

This  genus  of  salts  is  almost  as  little  known  as  the 
preceding.  Most  of  the  succinates  crystallize.  Succi- 
nate of  magnesia  is  an  exception  ;  and  succinates  of 
barytcs  and  glucina  are  nearly  insoluble  in  water. 

Genus  IV.     Moroxijlatcs. 

Only  two  species  of  this  genus  have  been  examined, 
the  moroxylatcs  of  lime  and  ammonia,  both  of  which 
crystallize  in  needles,  and  are  soluble  in  water. 

Genus  V.     Camfi/iorates. 

The  salts  belonging  to  this  genus  have  usually  a  bit- 
terish taste.  When  heated  they  arc  decomposed,  and 
the  acid  commonly  sublimes.  Before  the  blow-pipe  th.ey 
burn  with  a  blue  Hame. 

Sp.  1.  Cam/'.harate  of  Potash.  This  salt  is  white 
and  transparent,  and  crystallizes  in  hexagons.  It  dis- 
solves in  100  parts  of  cold,  and  in  four  parts  of  hot 
water.  Alcohol  also  dissolves  it,  and  burns  with  a  deep 
blue  llame.  When  heated  it  melts,  and  the  acid  is  vo- 
latilized. 

Sp.  2.  Cainphorate  of  Soda.  This  salt  is  white  and 
transparent.  Its  crystals  are  irregular.  It  dissolves  in 
rather  more  than  100  parts  of  cold,  and  in  eight  parts  of 
hot  water.  It  is  soluble  in  alcohol.  It  effloresces  slightly 
in  the  air. 

Sp.  3.  Camfihorate  of  Ammonia.  This  salt  does  not 
readily  crystallize.  It  is  opake,  and  has  a  sharp  bitterish 
taste.  It  dissolves  in  about  100  parts  of  cold,  and  three 
parts  of  hot  water.  It  is  soluble  hi  alcohol.  When  heat- 
ed it  sublimes. 

Sp.  4.  Camji/torate  of  Magnesia.  This  salt  does  not 
crystallize.  It  is  white,  opake,  and  has  a  bitter  taste. 
It  re(|viires  about  290  parts  of  water  to  dissolve  it.  Cold 
alcohol  does  not  act  on  it,  hot  alcohol  decomposes  it,  and 
dissolves  the  acid. 

Sp.  5.  Camp/iorate  of  Lime.    This  salt  doc?  not  ciys- 


tallize.  Cold  water  dissolves  very  little  of  it ;  hot  water 
dissolves  about  ^^^th  part.  It  is  insoluble  in  alcohol.  In 
the  air  it  falls  to  powder.  When  healed  it  melts,  and 
the  acid  is  volatilized. 

Sp.  6.  Camfihorate  of  Darytes.  This  salt  does  not 
crystallize.  It  has  little  taste.  It  is  scarcekukolubic 
in  wali:r  or  alcohol.  It  is  not  altered  byexpostm;  to  the 
air.     When  healed  it  melts,  and  the  arid  is  volatilized. 

Sp.  7.  Cam/ihoratc  of  Mumlna.  This  salt  is  a  white 
powder,  willi  an  acid,  biiler,  astringent  taste.  It  dis- 
solves in  about  200  parts  of  cold  water,  and  in  a  much 
smaller  (jiiantity  of  hoi  water.  Hot  alcohol  dissolves  it 
readily. 

Genus  VI.     Oxalates. 

The  sails  belonging  to  this  genus  are  easily  decom- 
posed in  a  red  heat;  water,  caibonic  acid,  carbonic  oxide, 
carbureted  hydrogen  and  charcoal  are  evolved,  and  the 
acid  destroyed.  The  alkaline  oxalates  are  soluble  in 
water,  and  crystallize.  They  combine  with  an  excess 
of  acid,  and  form  super-oxalatcs.  The  earthy  oxalates 
are  insoluble  in  water,  or  nearly  so.  Lime  water  occa- 
sions a  prccipiiate  in  the  solution  of  oxalates,  provided 
there  be  no  great  excess  of  acid. 

Sp.  I.  Oxalate  of  Potaiih.  This  salt  crystallizes  in 
flat  rhomboids.  Its  taste  is  cooling  and  bitter.  It  dis- 
solves in  thrice  its  weight  of  cold  water.  It  absorbs  a 
little  moisture  from  the  atmosphere. 

Sp.  2.  Sufieroxalate  of  Potash.  This  salt  is  exti-actcd 
from  sorrel,  and  usually  sold  under  the  name  of  the  es- 
sential salt  of  lemons.  Its  crystals  arc  small  opake  pa- 
rallelopipeds.  It  has  an  acid,  pungent,  bitterish  taste. 
It  dissolves  in  about  ten  times  its  weight  of  boiling  wa- 
ter, bul  reeiuires  a  much  greater  quantity  of  cold  water. 
It  is  not  altered  by  exi)osure  to  the  air.  It  contains  ex- 
actly double  the  quaiitity  of  acid  which  the  oxalate  of 
potash  contains. 

Sp.  3.  Quadroxalate  of  Potash.  This  salt  was  lately 
discovered  by  Dr  Wollaston,  by  digesting  supcroxalate 
of  potash  in  nitric  or  muriatic  acids.  One  half  of  the 
alkali  is  separated,  and  there  remains  behind  a  salt, 
which  may  be  obtained  in  crystals,  and  which  contains 
four  times  the  proportion  of  acid  that  exists  in  oxalate 
of  potash. 

Sp.  4.  Oxalate  of  Soda.  This  salt  crj'stallizes,  and 
has  nearly  the  same  taste  with  the  oxalate  of  potash. 
When  heated  it  falls  to  powder,  being  deprived  of  its 
water  of  crystallization. 

Sp.  5.  Oxalate  of  Ammonia.  This  salt  crystallizes  in 
four-sided  prisms,  terminated  by  dihedral  summits.  Its 
taste  is  bitter  r.nd  unpleasant,  somewhat  similar  to  that 
of  sal-ammoniac.  lOO  parts  of  cold  water  dissolve  4J  of 
this  salt.  It  is  insoluble  in  alcohol.  When  distilled, 
carbonate  of  ammonia  is  disengaged,  a  little  acid  sub- 
limed, and  some  charcoal  left  behind. 

Sp.  6.  Oxalate  <f  Alumina.     This  salt  docs  not  crjs- 
tallizc,  and  has  n  yellow  colour.     It  has  a  sweet  astrii;- 
grnt  ta.ste,  is  soluble  in  water,  and  sparingly  soluble  in 
alcohol.     It  deliquesces  in  the  air. 
•■The  remaining  species  arc  nearly  insoluble  in  water. 

■Sp.  ".  O.ralate  of  Magne^iM.  This  is  a  tastclcsi 
white  powder,  not  scnsil)ly  soluble  in  water  ;  yet  oxalate 
of  ammonia  does  not  occasion  a  precipitate  when  dropt 
into  sulphate  of  magnesia. 

Sp.  8.  Oxalate  of  Lime.  This  is  a  white  powder, 
insoluble  in  water,  which  makes  its  appearance  when 
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oxalate  of  ammonia  is  poured  into  any  neutral  salt  with 
base  of  lime.  It  is  tasteless,  and  dissolves  readily  in 
acids. 

Sp.  9.  Oxalate  of  Banjtes.  This  is  an  insoluble, 
tasteless,  white  powder.  With  an  excess  of  acid,  it  may 
be  obtained  crystallized  in  needles. 

Sp.  lb:  Oxalate  of  Strontian.  This  is  a  white,  insolu- 
ble, tasteless  powder. 

Sp.  11.  Oxalate  of  Yttria.  This  is  also  a  white,  in- 
soluble, tasteless  powder. 

The  following  Table  exhibits  the  composition  of  the 
oxalates,  as  far  as  ascertained  :— 


O.xalates  of 

Acid. 

Base. 

Ammonia 

100 

38.2 

Magnesia 

100 

37.6 

Soda 

100 

69.7 

Lime 

100 

61.2 

Potash 

100 

102.7 

Strontian 

100 

119.5 

Barytes 

100 

164.3 

Genus  VII.     Mellates. 

This  genus  of  salts  has  been  but  imperfectly  examin- 
ed. The  alkaline  mellates  are  soluble  in  water,  and 
crystallize.  The  earthy  do  not  appear  soluble,  and  there- 
fore are  usually  in  the  state  of  flaky  powders. 

Genus  VIII.     Tartrates. 

These  salts,  when  exposed  to  a  red  heat,  are  decom- 
posed, and  the  base  remains  in  the  state  of  a  carbonate, 
usually  mixed  with  charcoal.  The  earthy  tartrates  are 
nearly  insoluble  in  water;  the  alkaline  are  soluble  ;  but 
they  combine  with  an  excess  of  acid,  and  are  converted 
into  supertartratcs,  which  arc  much  less  soluble  than  the 
tartrates.  They  readily  combine  with  another  base,  and 
form  triple  salts. 

Sp.  1.  Tartrate  of  Potash.  Of  this  salt  there  are  two 
varieties.  The  first,  containing  an  excess  of  acid,  is 
usually  called  tartar.  The  second,  which  is  neutral,  is 
called  tartrate  of  Jiotash,  and  formerly  it  was  called 
soluble  tartar,  from  its  greater  solubility  in  water. 

Variety  1.  Su/ter tartrate  of  Potash,  or  Tartar.  This 
salt  deposites  itself  on  the  sides  of  casks  in  which  wine 
is  kept.  It  is  purified  by  solution  and  evaporations.  It 
is  from  it  that  tartaric  acid  is  usually  obtained.  Its 
crystals  are  small  and  irregular.  Its  taste  is  acid,  and 
rather  unpleasant.  It  is  brittle,  and  soluble  in  about  60 
parts  of  cold  water.  It  is  not  altered  by  cxi)osurc  to  tlie 
air,  but  when  kept  dissolved  in  water  is  gradually  decom- 
posed. When  distilled,  it  gives  out  a  great  deal  of  heavy 
inflammable  air,  and  carbonic  acid  gas  ;  and  an  acid  licjuor 
is  obtained,  formerly  called  fujrotarlarous  acid,  but  now 
known  to  be  merely  the  acetic,  contaminated  with  a  little 
empyrcumatic  oil.  The  tartar  of  commerce  contains 
<ibQut  5  per  cent,  of  tartrate  of  lime. 


Variety.  2.  Tartrate  of  Potash.  This  salt  may  be 
formed  by  saturating  the  preceding  with  potasli  or  its 
carbonate.  Its  crystals  are  flat  four-sided  rectangular 
prisms,  terminated  by  dihedral  summits.  It  dissolves 
in  about  its  own  weight  of  cold  water.  Its  taste  is  an 
unpleasant  bitter. 

Sp.  2.  Tartrate  of  Soda.  This  salt  crystallizes  in 
needles.  It  is  soluble  in  its  own  weight  of  cold  water. 
It  is  capable  of  forming  a  sufiertartrate. 

Sp.  3.  Tartrate  of  Ammonia.  This  salt  crystallizes 
in  small  polygonal  prisms.  It  has  a  cooling  bitter  taste. 
It  is  very  soluble  in  water.  It  is  said  also  to  be  capable 
of  forming  a  sufiertartrate. 

Sp.  4.  Tartrate  of  Potash  and  Soda.  This  salt  may 
be  formed  by  saturatmg  tartar  with  carbonate  of  soda. 
It  was  formerly  called  Rochelle  salt,  and  salt  of  Seignette. 
It  crystallizes  in  large  irregular  prisms.  It  has  a  bitter 
taste,  is  very  soluble  in  water,  and  effloresces  when  ex- 
posed to  the  air. 

Tartar  forms  also  a  triple  salt  when  neutralized  by- 
ammonia. 

Sp.  5.  Tartrate  of  Magnesia.  This  salt  is  insoluble 
in  water,  unless  it  contains  an  excess  of  acid.  In  that 
case  it  crystallizes  in  six-sided  prisms. 

Tartar  forms  a  triple  salt  when  neutralized  by  mag- 
nesia. 

Sp.  6.  Tartrate  of  Lime.  This  salt  is  a  white  poW' 
der,  insoluble  m  cold  water.  It  is  difiicuit  to  free  it 
from  water  by  heat.  An  excess  of  acid  renders  it 
soluble. 

Tartar  forms  a  tiiple  salt  when  neutralized  by   lime. 

Sp.  7.  Tartrate  of  Barytes.  This  salt  is  soluble  ;  but 
its  properties  nave  not  been  ascertained. 

Sp.  8.  Tartrate  of  Strontian.  This  salt  crystallizes 
in  triangular  tables.  It  is  insipid,  and  nearly  insoluble  in 
water. 

Tartar  forms  triple  salts  when  neutralized  by  barytes 
and  strontian. 

Sp.  9.  Tartrate  of  Mumina.  This  salt  does  not  crys- 
tallize, but  forms  a  gummy  mass  soluble  in  water.  Its 
taste  is  astringent.     It  does  not  deliquesce, 

Tartar  forms  a  triple  salt  when  neutralized  by  alumina. 

Sp.  10.  Tartrate  of  Yttria.  This  salt  is  soluble  in 
water,  but  not  to  a  great  degree. 

The  following  Table  exhibits  the  composition  of  the 
tartrates,  as  far  as  it  has  been  ascertained. 


Tartrates  of 

Acid. 

Base. 

Alumina 

100 

31.06 

Magnesia 

100 

36.30 

Ammonia 

100 

39.67 

Lime 

100 

45.00 

Soda 

100 

50.80 

Strontian 

100 

78.60 

Potash 

100 

72.41 

Ilarytcs 

100 

131.41 
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Genus  IX.     CitraCen. 

When  barytos  is  poured  into  a  solution  of  a  citrate,  a 
precipitate  appears.  Tlii'y  arc  tieconiposcd  also  by  the 
mineral  acids,  and  by  oxalic  and  tartaric  acids.  When 
distilled,  tliey  yield  traces  of  acetic  acid.  When  kei>t 
dissolved  it)  water,  the  acid  is  {gradually  decomposed. 

Sp.  I.  Citrate  of  Potaalt.  This  salt  does  not  crys- 
tallize easily.  It  is  very  soluble  in  water,  and  readily 
deliciuesccs. 

Sp.  2.  Citrate  of  Soda.  This  salt  crystallizes  in  six- 
sided  prisms,  not  terminated  by  pyramids.  Its  taste  is 
salt  and  cooling,  but  niilcl.  It  dissolves  in  less  than  twice 
its  weight  of  water.  When  txjjosed  to  the  air  it  efflores- 
ces slightly. 

Sp.  3.  Citrate  of  Ammonia.  This  salt  crystallizes  in 
elongated  prisms.  Its  taste  is  cooling,  and  moderately 
saline.     It  is  very  soluble  in  water. 

Sp.  4.  Citrate  of  Magnesia.  This  salt  is  very  soluble 
in  water.     It  does  not  crystallize. 

Sp.  5.  Citrate  of  Lime.  This  is  a  white  powder, 
scarcely  soluble  in  water,  but  with  an  excess  oi  acid  it 
may  be  obtained  in  crystals. 

Sp.  6.  Citrate  of  Darytes.  This  salt  is  very  imper- 
fectly insoluble  u<  water.  It  may  be  obtained  in  the  stale 
of  a  white  powder,  or  of  silky  flakes. 

Sp.  7.  Citrate  of  Stroniian.  Tliis  salt  is  soluble  in 
water.  It  may  be  obtained  in  crystals  ;  and  is  said  to 
resemble  in  its  properties  the  oxalate  or  tartrate  of 
strontian. 

*       Genus  X.     Kinates. 

Only  one  species  of  this  genus  of  salts  has  been  hither- 
to examined,  namely  kinate  oy/i»ie,  obtained  by  macerat- 
ing yellow  Peruvian  bark  in  water,  and  evaporating  Uic 
solution.  It  is  white,  crystallizes  in  rhomboidal  plates, 
dissolves  in  about  live  times  its  weight  ol  cold  water, 
and  is  insoluble  in  alcohol.  Wlien  heated  sulliciently, 
it  is  decomposed,  and  the  acid  destroyed. 

Genus  XI.     Sacco/ates. 

These  salts  have  hitherto  been  too  superficially  ex- 
amined to  admit  of  description.  The  alkaline  saccolates 
are  soluble  in  water,  but  the  earthy  are  insoluble  in  that 
liquid. 

Genus  XII.     Sebates. 

From  the  observations  of  Berzelius,  it  appears  that 
the  sebates  approach  very  nearly  to  the  benzoates  in  their 
properties. 

Genus  XIII.     Urates. 

For  the  best  account  of  these  salts,  we  are  indebted  to 
Dr  Henry.  They  are  white  powders  destitute  of  taste, 
and  imperfectly  soluble  in  water.  Urate  of  ammonia  is 
the  most  soluble,  and  urate  of  barytes  the  least  soluble. 

Genus  XIV.     Malates. 

This  genus  of  salts  has  also  been  imperfectly  inves- 
tigated. The  alkaline  malates  are  soluble  in  water,  and 
deliquesce  in  the  air.     ^lalates  of  barytes  and  lime  arc 


nearly  insoluble,  but  the  latter  combines  with  an  excess 
of  aciti,  and  forms  a  supermalate  of  lime,  which  dissolves 
in  water.  'J'liis  last  salt  is  common  in  the  vegetable 
kingdom.  Malate  of  strontian  dissolves  in  water,  and 
malate  of  magnesia  is  very  soluble  in  that  liquid. 

Genus  XV.     Formiatet. 

These  salts  resemble  the  acetates  in  their  properties, 
but  they  have  been  only  superficially  examined. 

Genus  XVI.     Suberatct. 

These  salts  have  a  bitter  taste.  They  are  all  soluble 
in  water,  except  the  suberate  of  barytes.  The  earthy 
suljerates  scarcely  crystallize.  Most  of  these  salts  have: 
an  excess  of  acid. 

Genus  XVII.     Gallatea. 

The  gallic  acid  seems  scarcely  capable  of  forming 
permanent  salts  with  the  salifiable  bases.  When  the  alka- 
lies are  dropt  into  a  solution  of  gallic  acid,  it  assumes  a 
green  colour.  When  the  liquid  is  evaporated,  the  acid 
seems  to  be  decomposed.  Gallic  acid  occasions  a  blue 
or  a  red  colour,  when  dropt  into  lime,  barytes,  or  strontian 
waici-. 

Genus  XVIII.    Prussiaies. 

The  prussic  acid  combines  with  the  salifiable  bases, 
but  the  compounds  have  little  permanency,  as  the  acid  is 
separated  by  mere  exposure  to  the  air,  or  by  a  heat  of 
120°.  Hence  these  salts  have  been  but  little  examined. 
It  is  capable  of  combining  with  an  alkali  or  earth,  and 
with  a  metallic  oxide  at  the  same  time,  and  of  forming 
triple  salts,  which  have  a  great  deal  of  permanency.  The 
oxide  of  iron  is  the  metallic  oxide  usually  present.  Of 
all  these  salts,  the  most  important  is  the  /irussiate  of 
/lotas/i-and-iron,  or  the  tri/ile  /irussiate  of  /totas/i,  as  it  is 
in  common  use  as  a  re-agent.  It  crystallizes  in  cubes  or 
parallelopipeds.  It  has  a  yellow  colour,  and  is  semi- 
transparent.  It  contains  about  one-fourth  of  its  weight 
of  oxide  of  iron.  It  has  a  bitter  taste,  and  is  insoluble  in 
alcohol,  though  soluble  enough  in  water. 

Sect.  II.  Of  Metalline  Salts. 

Acids  combine  only  with  the  oxides  of  metals :  they 
seem  incapable  of  uniting  with  metals  themselves.  Xow 
most  metals  form  more  than  one  oxide,  and  acids  are 
xisually  capable  of  combining  with  two  oxides  at  least  of 
the  same  metal.  The  properties  of  the  salt  vary  a  good 
deal,  according  to  the  state  of  oxidizemcnt  of  the  oxide. 
Thus  muriatic  acid  combined  with  the  protoxide  of  mer- 
cury, forms  a  salt  insoluble  in  water,  and  which  acts 
merely  as  a  cathartic  when  taken  internally.  The  same 
acid,  combined  with  the  peroxide  of  mercury,  forms  a 
salt  wliich  is  soluble  in  water,  and  constitutes  one  of  the 
most  virulent  poisons  known.  To  distinguish  the  state  of 
ox'idizeinent  of  the  metal  in  these  salts  therefore  is  ne- 
cessary. At  present  we  shall  satisfy  ourselves  with  de- 
noting those  metalline  salts  that  contain  protoxides  by  the 
usual  name  ;  while  to  the  names  of  those  tliat  contain  a 
penxide,  the  syllables  oxy  will  be  prefixed.*     Thus  sid- 

•  This  view  of  tiie  subject  will  evince,  how  imperfect 
at  present  is  our  chemical  nomenclature.  We  might 
with  equal  propriety  prefix  the  term  oxy  to  the  different 
peroxyds,  and  call  them  oxy-oxyds.    Coxe. 
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filiate  of  mercury  is  the  compound  of  siilphuric  acid  and 
protoxide  of  merciiry ;  oxysulfikate  of  mercury  is  the 
compound  of  the  same  acid  and  peroxide  of  mercury. 
As  there  are  twenty-seven  metals,  it  is  obvious  that  the 
genera  of  metalline  salts  are  twenty-seven. 

Genus  I.     Salts  of  Gold. 

The  salts  of  gold  arc  soluble  in  water,  and  the  solu- 
tion has  a  yellow  colour.  Triple  prussiate  of  potash 
occasions  a  white  precipitate  in  them,  and  the  infusion 
of  nutgalls  gives  them  a  green  colour,  and  occasions  a 
brown  precipitate  which  is  gold  reduced.  A  plate  of  tin 
or  muriate  of  tin  occasions  a  purple  precipitate.  Sul- 
phate of  iron  precipitates  the  gold  in  tlie  metallic  state. 

Sp.  1.  Muriate  of  Gold.  This  salt  is  easily  obtained 
by  dissolving  gold  in  a  mixture  of  one  part  nitric,  and 
four  parts  muriatic  acid.  The  solution  takes  place 
speedily,  and  with  effervescence.  It  has  a  yellow  colour, 
and  when  sufficiently  concentrated,  lets  fall  small  yellow 
crystals  of  muriate  of  gold.  They  are  four-sided  prisms 
or  truncated  octahedrons,  and  exceedingly  deliquescent. 
The  taste  of  this  salt  is  acerb,  wilh  a  little  bitterness.  It 
tinges  the  skin  of  an  indelible  purple  colour.  It  dissolves 
readily  in  alcohol,  and  seems  more  soluble  ni  ether  than 
in  water.  Almost  all  the  metals  throw  down  the  gold 
from  this  salt,  cither  in  the  metallic  state  or  in  that  of  a 
purple  oxide.  Hydrogen,  phosphorus,  and  sulphurous 
acid,  produce  the  same  effect  by  depriving  the  gold  of 
its  oxygen.*  Muriate  of  tin  occasions  a  beautiful  powder, 
called  ^tir/j/e  of  cassius.  It  is  employed  as  a  paint,  and 
to  give  a  red  colour  to  glass  and  porcelain.  According 
to  Proust,  it  is  a  compound  of  three  parts  of  the  oxide  of 
tin,  and  one  part  of  gold,  in  the  metallic  state.  But  it 
seems  more  likely  that  the  gold  is  in  the  state  of  pro- 
toxide. 

Sp.  2.  Nitrate  of  Gold.  Nitric  acid,  containing  a  con- 
siderable proportion  of  nitrous  gas  in  solution,  dissolves 
gold,  especially  if  it  be  much  divided,  as  is  the  case  in 
gold  leaf.  The  solution  has  an  orange  colour,  and  can- 
not be  evaporated  to  dryness  without  decomposition. 

The  other  salts  of  gold  have  not  hitherto  been  exa- 
mined. 

Genus  II.     Salts  of  Platinum. 

The  solution  of  these  salts  in  Vvater  has  a  brown  or 
yellowish  brown  colour.  No  precipitate  is  produced  by 
prussiate  of  potash  or  infusion  of  nutgalls.  Sal  ammo- 
niac occasions  a  copious  yellow-coloured  precipitate. 

Sp.  1.  JVitratc  of  Platinum.  Nitric  acid  docs  not  act 
upon  platinum,  but  it  dissolves  its  peroxide,  and  forms  a 
salt  not  hitherto  examined. 

Sp.  2.  Muriate  of  Platinum.  This  salt  is  obtained  by 
dissolving  platinum  in  aqua  regia,  and  evaporating  the 
solution,  which  is  of  a  dark  brown  colour  and  opakc. 
Small  irregular  crystals  of  muriate  of  platinum  may  be 
obtained,  not  more  soluble  in  water  than  sulphate  of 
lime.  This  salt  has  a  disagreeable  astringent  metallic 
taste.  Heat  drives  off  the  acid,  and  reduces  llic  oxide 
to  the  metallic  state. 

The  properties  of  the  remaining  species  have  been 


•  Charcoal  effects  the  same  reduction  of  gold  from  its 
muriatic  solution.     Coxe. 


but  imperfectly  examined.  Potash  and  ammonia  are 
capable  of  combining  with  the  salts  of  platinum,  and 
forming  compounds  very  little  soluble  in  water.  Hence  a 
precipitate  takes  place  when  these  alkalies  are  poured 
into  solutions  containing  platinum. 

Genus  III.     Salts  of  Silver. 

The  nitric  is  the  only  acid  which  dissolves  silver  with 
facility,  but  they  all  combine  with  its  oxides  and  form 
salts,  most  of  wliich  are  but  sparingly  soluble  in  water. 
When  the  salts  of  silver  are  exposed  to  the  action  of  the 
blow-pipe  on  charcoal,  a  globule  of  silver  is  obtained. 
Muriatic  acid,  or  a  muriatCj  occasions  a  white  precipi- 
tate in  their  solutions,  which  becomes  black  when  ex- 
posed to  the  light.  The  prussiates  occasion  a  white  pre- 
cipitate, and  the  hydrosulphuret  of  potash  a  black  preci- 
pitate, in  these  solutions. 

Sp.  1.  Nitrate  of  Silver.  There  are  two  species  of 
this  salt;  the  first,  which  has  beei\  long  known,  is  an 
oxynitrate  ;  the  second,  recently  discovered  by  Proust, 
is  a  nitrate. 

1.  Oxynitrate.  Nitric  acid  dissolves  silver  with  faci- 
lity, nitrous  gas  being  emitted.  The  solution  is  colour- 
less and  transparent ;  very  heavy  and  very  caustic.  It 
tinges  the  skin  of  an  indelible  black,  and  is  often  used  as 
a  cautery.  When  evaporated  sufficiently,  it  deposites 
crystals  of  oxynitrate  of  silver.  They  are  usually  in 
thin  plates,  transparent,  and  have  an  intensely  bitter  and 
metallic  taste.  It  does  not  deliquesce,  but  becomes  brown 
in  a  strong  ligiit.  When  heated,  it  read;ly  melts,  and 
congeals,  when  cold,  into  a  grey  mass,  crystallized  in 
needles.  In  this  state  it  is  cast  into  small  cylinders,  and 
used  under  the  name  of  lunar  caustic  by  surgeons,  to 
open  ulcers,  and  destroy  fungous  excrescences.  It  deto- 
nates when  heated  with  combustibles,  or  when  struck 
with  phosphorus  upon  an  anvil,  and  the  silver  is  reduced. 
A  moderate  heat  disengages  the  acid,  and  reduces  the 
silver  to  the  metallic  state.  It  is  composed  of  about  se- 
venty peroxide  of  silver,  and  thirty  nitric  acid. 

2.  jVitrate.  This  salt  may  be  formed  by  boiling  pow- 
der of  silver  in  a  saturated  solution  of  oxynitrate  of  sil- 
ver. A  pale  yellow  coloured  liquid  is  obtained,  which 
contains  nitrate  in  solution.  This  salt  is  exceedingly  so- 
luble in  water,  and  is  not  easily  crystallized.  When  suf- 
ficiently evaporated,  it  congeals  entirely  into  a  solid  mass. 
When  exposed  to  the  air,  or  mixed  with  nitric  acid,  it 
speedily  absorbs  oxygen,  and  is  converted  into  oxyni- 
trate. 

Sp.  2.  Hyficroxymuriate  of  Silver.  This  salt  may  be 
obtained  by  boiling  phosphate  of  silver  in  hyperoxymu- 
riate  of  alumina.  It  is  soluble  in  two  parts  of  waim  wa- 
ter; as  the  solution  cools  it  crystallizes  in  small  rhom- 
boids, opake  and  dull  like  nitrate  of  lead.  It  is  soluble 
in  alcohol.  When  exposed  to  a  moderate  heat,  oxygen 
gas  is  given  out  and  muriate  of  silver  remains.  When 
mixed  with  sulphur,  and  struck  upon  an  anvil,  it  deto- 
nates with  prodigious  violence. 

Sp.  3.  Sul/i/iate  of  Silver.  This  salt  may  be  formed  by 
boiling  powder  of  silver  in  sulphuric  acid.  A  white 
mass  is  obtained,  sohible  in  diluted  sulphuric  acid,  and 
yielding  crystals  by  evaporation.  The  crystals  .'re  small 
prisms.  They  dissolve  in  about  87  parts  of  water.  They 
dissolve  also  in  nitric  acid.  They  melt  when  heated,  and 
are  easily  decomposed,  tlie  silver  being  reduced.  It  is 
composed  of  about  1 7.4  acid  and  82,6  peroxide  of  silver. 
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Sp.  4.  Su//i/tatc  of  Silver-  This  salt  may  l)col)taiiu-<l 
by  mixing  sulpiintc  of  aniinojiiiuiiul  nitrate  ol'  silvcf.  It 
is  a  wliitc  powder,  scarcely  soluble  in  water,  and  liavinij 
an  acrid  nictalliclastc.  In  the  light  it  becomes  brown. 
Wlien  heated  it  is  decomposed,  and  the  silver  reduced. 

Sp.  ,'i.  J'/ioa/i/itUf  of  aUvir.  Tliis  is  a  white  powder, 
insoluble  in  water,  but  soluble  in  nitric  acid. 

Sp.  (').  Carbonate  (if  Silver.  This  is  a  white  insoluble 
powder,  which  becomes  black  when  exposed  to  the 
light. 

Sj).  7.  Fhtate  of  Silver.  This  is  a  white  powder,  inso- 
luble in  water. 

Sp.  8.  Borate  of  Silver.  This  likewise  is  a  white  inso- 
luble powder. 

Sp.  9.  ylcitate  of  Silver.  This  salt  crystallizes  in  small 
prisms,  easily  soluble  in  water.  When  heated  it  swells, 
and  yields  a  portion  of  ethereal  liquor.  The  silver  is 
reduced. 

Sp.  10.  Denzoatc  of  Silver.  This  salt  is  soluble  in 
water,  and  does  not  deli(|uesce. 

Sp.  II.  Succinate  of  Silver.  This  salt  crystallizes  in 
thin  oblong  radiated  prisms. 

Sp.  \l.  Oxalate  of  Silver.  This  is  a  white  powder, 
scarcely  soluble  in  water,  insoluble  in  alcohol,  but  solu- 
ble in  nitric  acid. 

Sp.  13.  Tartrate  of  Silver.  This  salt  is  soluble  in 
watei-. 

Sp.  14.  Citrate  rf  Silver.  This  salt  is  insoluble  in  wa- 
ter.    It  is  decomposed  by  nitric  acid. 

Sp.  15.  Saccolate  of  Silver.  A  white  insoluble  pow- 
der. 

Sp.  16.  Malate  of  Silver.     A  white  powder. 

Sp.  17.  Jlrseniatc  <f  Silver.  An  insoluble  brown  pow- 
der. 

Sp.  18.  Chromate  of  Silver.  A  beautiful  crimson 
powder,  which  becomes  purple  when  exposed  to  the 
light. 

Sp.  19.  Molijbdate  of  Silver.   A  white  flaky  powder. 

Genus  IV.     Salts  of  Mercury. 

^Mercurial  salts  when  strongly  heated,  are  volatilized, 
and  traces  of  mercury  may  sometimes  be  observed.  The 
pi  ussiates  occasion  in  them  a  white  precipitate  ;  hydro- 
sulphurct  of  potash,  a  black  precipitate  ;  and  infusion  of 
nutgalls,  an  orange  yellow  precipitate. 

Sp.  \.  J\''itrate  of  Mercury.  There  are  two  species  of 
this  salt,  first  correctly  distinguished  by  Bergman,  name- 
ly, the  nitrate  and  oxynitrate. 

1.  jYitrale.  This  salt  is  obtained  by  dissolving  mer- 
cury in  diluted  nitric  acid  without  the  assistance  of  heat. 
The  solution  is  colourless,  very  heavy,  and  caustic.  It 
tinges  the  skin  indelibly  black.  It  crystallizes  in  trans- 
parent octahedrons,  having  their  angles  truncated.  Sul- 
phureted  hydrogen  gas  ])assed  through  the  solution  of 
this  salt,  reduces  the  mercury,  which  separates  in  com- 
bination with  sulphur.  Muriate  of  tin  throws  down  the 
base  hi  the  slate  of  running  mercury.* 


•  This  salt  is  employed  in  solution,  to  form  calomel 
or  mild  muriat  of  mercury;  l)y  adding  a  solution  of  com- 
mon salt  to  it,  as  Schcele  has  proposed  ;  and  with  due 
attention,  there  is  I  think  little  danger  of  any  admixture 
which  can  deteriorate  the  calomel.  It  is  certainly  a  veiy 
preferable  and  far  more  easy  method  than  the  one  usually 
pursued.     Coxk. 

Vol.  V.     P.^RT  n. 


2.  Oxynitrate.  This  salt  is  formed  when  nitric  acid  is 
made  to  dissolve  mercury  with  the  assistance  fjf  heat, 
provided  an  excess  of  mercury  be  not  present.  Hy  con- 
tinuing the  heal,  the  solution  iwsses  into  a  yellow  co- 
loured crystalline  mass.  When  diluted  with  water,  a  white 
or  yellow  i)Owder  separates,  which  is  a  vuboxynitrale  of 
mercury. 

Sp.  2.  Jly/ieroxymurtate  of  Mercury.  Mr  Chcncvix 
obtained  this  salt  by  passing  a  current  of  oxymuriatic 
a(  icl  through  water,  in  which  red  oxyde  of  mercury  was 
dill'used.  By  evaporating  the  solution,  crystals  of  ojrr/- 
tniiriatc  and  liyfteroxymuriatc  of  mercury  were  deposited. 
The  latter  were  picked  out  and  ijurilied  by  a  subsequent 
crystallization.  This  salt  is  soluble  in  about  four  parts  ot 
water. 

Sp.  3.  Sulfihated  Mercury.  Of  this  salt  there  are  two 
species,  the  sullthate  and  oxysutjihalc. 

1 .  Sul/ihate.  This  salt  may  be  obtained  by  boiling 
over  mercury  suliihuric  acid,  diluted  with  its  own  bulk 
of  water.  Very  little  sulphurous  acid  gas  is  disengaged. 
By  evaporation  the  salt  is  obtained  in  small  prismatic 
crystals.  It  dissolves  in  500  parts  of  cold  water,  and  is 
not  altered  by  exposure  to  the  air.  The  alkalies  throw 
down  a  dark-coloured  sub-sulphate  of  mercuiy,  when 
poured  into  a  solution  of  this  salt.  The  sul|)hate  of  mer- 
cury is  composed  of  12  acid,  83  protoxide,  and  5  water. 

2.  Oxysul/tltate.  When  three  parts  of  sulphuric  acid 
are  boiled  on  two  parts  of  mercury,  the  whole,  by  conti- 
nuing the  heat,  is  converted  into  oxynul/ihatc.  This  salt 
crystallizes  in  small  prisms.  Wlien  neutral,  its  colour 
is  a  dirty  while  ;  but  when  in  the  state  of  aufier-oxytul- 
Jiliate,  it  is  of  a  tine  white.  The  neutral  salt  is  not  altered 
in  the  air,  the  super-oxysulphatc  deli(iuesces.  It  is  com- 
posed of  31.8  acid,  63.8  peroxide,  4.4  water.  When  wa- 
ter is  poured  upon  this  salt,  it  is  decomposed  and  con- 
verted into  suficr-oxysulphate.,  which  dissolves,  and  sub- 
oxysuljihate,  which  remains  in  the  state  of  a  beautiful 
yellow  powder.  This  sub-salt  is  used  as  a  pigment,  and 
>vas  formerly  known  by  the  name  of  turlxeth  mineral.  It 
is  composed  of  15  acid  and  85  peroxide. t 

Sp.  4.  Pliosjihatc  of  Mercury.  This  salt  may  be  form.- 
ed  by  mixing  togetlicr  the  solutions  of  nitrate  of  mercu- 
ry and  phosphate  of  soda.  It  is  a  white  powder,  insolu- 
ble in  water,  lately  introduced  inio  medicine,  and  com- 
posed of  28.5  aci(l,  71.5  peroxide.  ^ 

There  seems  to  be  no  such  salt  as  Hfi^Jibiie  of  mer- 
cury. ^ 

Sp,  5.  Carbonate  of  Mercury.  A  white  insoluble 
powder. 

Sp.  6.  Fluate  of  Mercury.  A  w liile  instlublc  pow- 
der. 

Sp.  7.  Borate  of  Mercury.  A  yellow  insoluble  pow- 
der. 

Sp.  8.  Acetated  Mercury.  Of  this  salt  there  are  two 
species,  the  acetate  and  oxacetate. 

1.  Acetate.  This  salt  may  be  obtained  by  mixing  to- 
gether solutions  of  nitrate  of  mercuiy  and  acetate  of  pot- 
ash. Its  crystals  are  plates  of  a  silvery  whiteness.  It 
has  an  acrid  taste,  is  hisoluble  in  alcohol,  and  scarcely 
soluble  hi  water. 

2.  Oxacetate.     This  salt  may  be  formed  by  dissolving 

t   By  digesting  sulphuric  acid  on  icU  oxyd  oi   mc!cu- 
ry,  a  w  hite  mass  is  obtained,  which,  if  washed  in  hot  wa- 
ter, is  changed  to  a  beautiful  yellow  ;  as  far  as  I  have  cxa- 
mincditjitappcarstobc  a  perfect  Tui^peth  mineral.  Coxv.. 
4  Z 
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red  oxide  of  mercury  in  acetic  acid.  It  is  a  yellow  mass, 
which  does  not  crystallize,  and  soon  deliquesces  in  the 
air. 

Sp.  9.  Succinate  of  Mercury.  This  salt  crystallizes, 
and  is  soluble  in  water. 

Sp.  10.  Benzoate  of  Mercury.  A  white  powder,  inso- 
luble in  water,  and  very  sparingly  soluble  in  alcohol. 

Sp.  11.  Oxalate  of  Mercury .  A  white  powder,  scarce- 
ly soluble  in  water,  which  blackens  when  exposed  to  the 
light.     It  detonates  when  heated. 

Sp.  12.  Mellate  of  Mercury.     A  white  powder. 

Sp.  13.  Tartrate  of  Mercury.  An  insoluble  white 
powder,  becoming  yellow  when  exposed  to  the  air. 

Sp.  14.  Citrate  of  Mercury.  A  white  mass,  scarcely 
soluble  in  water. 

Sp.  15.  Prussiate  of  Mercury.  Tliis  salt  maybe  form- 
ed by  boiling  red  oxide  of  mercury  and  prussian  blue  in 
water.  It  crystallizes  in  four-sided  prisms,  terminated 
by  four-sided  pyramids.  Its  taste  is  acrid  and  metallic. 
It  is  wiiite,  and  soluble  in  water. 

Sp.  16.  Arseniate  of  Mercury.  A  yellow  insoluble 
powder. 

Sp.  17.  Mohjbdate  of  Mercury.  A  white  flaky  pow- 
der. 

Sp.  18.  Chromate  of  Mercury,  An  insoluble  powder, 
of  a  fine  purple  colour. 

Genus  V.     Salts  of  Palladiu7n. 

The  salts  of  this  metal  are  almost  all  soluble  in  water, 
and  the  solution  has  a  fine  red  colour.  Prussiate  of  pot- 
ash occasions  a  dirty  yellowish  brown  precipitate  ;  hydro- 
sulphuret  of  potash,  and  the  alkalies,  an  orange-yellow 
precipitate,  when  poured  into  solutions  of  these  salts. 
Neither  nitrate  of  potash  nor  sal  ammoniac  occasions 
any  precipitate  in  them.  Nitric,  muriatic,  and  sulphuric 
acid,  digested  on  palladium,  acquire  a  red  colour.  But 
the  true  solvent  of  that  metal  is  nitro-muriatic  acid.  The 
salts  of  palladium  are  not  yet  sufficiently  known  to  ad- 
mit of  a  particular  description. 

Genus  VI.     Salts  of  Rhodium. 

The  solutions  of  these  salts  are  red.  Prussiate  of  pot- 
ash, hydrosulphurct  of  potash,  sal  ammoniac,  and  alka- 
line carbonates,  occasion  no  precipitate  in  them.  But  the 
pure  alkalies  throw  down  a  yellow  powder,  soluble  in  an 
excess  of  alkali. 

Genus  VII.     Salts  of  Indium. 

These  salts  are  soluble  in  water.  The  solution  is  at 
first  green,  but  becomes  red  when  concentrated  in  an 
open  vessel.  Neither  prussiate  of  potasli  nor  infusion 
of  nutgalls  occasion  any  precipitate,  but  they  render  the 
aolutions  of  iridium  colourless. 

Genus  VIII.     Salts  of  Osmium. 
This  genus  of  salts  is  still  entirely  unknown. 

Genus  IX.     Salts  of  Cojtfier. 

Most  of  tliese  salts  arc  soluble  in  water.  The  solu- 
tion is  blue  or  green,  or  at  least  it  acquires  these  colours 
when  exposed  to  the  air.  When  ammonia  is  poured  in- 
to  these   sohuions;  they  assume    a  deep  blti';  colour. 


Prussiate  of  potash  occasions  a  greenish  yellow  precipi- 
tate, hydrosulphurct  of  potash  a  black  precipitate,  and 
gallic  acid  a  brown  precipitate  in  these  solutions.  A 
plate  of  iron  or  zinc  put  into  these  solutions,  precipitates 
the  copper  in  the  metallic  state. 

Sp.  1.  Nitrate  of  Cofificr.  Nitric  acid  attacks  copper 
with  some  violence,  nitrous  gas  is  emitted,  and  the  metal 
dissolved.  By  evaporation,  the  salt  crystallizes  in  paral- 
Iclopipeds.  It  has  a  blue  colour,  its  taste  is  acrid  and 
meiailic,  and  it  is  exceedingly  caustic.  It  is  very  soluble 
in  water,  and  speedily  deliquesces  in  the  air.  When 
heated,  it  undergoes  the  watery  fusion ;  and,  if  the  heat 
be  increased,  the  acid  is  driven  off,  and  the  black  oxido 
of  copper  remains  in  a  state  of  purity.  It  detonates  fee- 
bly on  burning  coals.  It  detonates  when  mixed  with 
phosphorus  and  struck  upon  an  anvil.  When  moistened  . 
and  wrapt  up  in  tin-foil,  it  sets  the  tin  on  fire.  It  is  com- 
posed of  16  acid,  67  oxide,  and  17  water. 

Sp.  2.  Hyfieroxymuriate  of  Cofifier.  This  salt  may 
be  formed  by  passing  a  current  of  oxymuriatic  acid 
through  water,  containing  oxide  of  copper  diffused 
through  it. 

Sp.  3.  Muriated  Cofifier.  Of  this  salt  there  are  two 
species,  the  muriate  and  oxymuriate. 

Sp.  4.  Sulphate  of  Cofxlier.  This  salt  has  been  long 
known,  and  in  commerce  is  distinguished  by  the  names 
of  blue  vitriol  or  blue  co/i/icras.  It  crystallizes  in  oblique 
parailelopipeds,  has  a  blue  colour,  a  styptic  metallic 
taste,  and  is  employed  as  a  caustic.  It  is  soluble  in  about 
four  parts  of  cold  water.  When  exposed  to  the  air,  it 
effloresces  very  slightly.  By  heat  it  is  decomposed,  and 
black  oxide  of  copper  lemains.  It  reddens  vegetable 
blue,  and  is,  in  fact,  a  supersulphate.  The  real  sulphate 
crystallizes  in  four-sided  prisms,  terminated  by  pyra- 
mids.    This  salt  is  composed  of  49.1  acid,  50.9  oxide. 

Sulphuric  acid  docs  not  seem  capable  of  combining 
with  protoxide  of  copper. 

Sp.  5.  Suljihite  of  Copfier.  When  sulphite  of  soda 
and  sulphite  of  copper  are  mixed,  whitish  green  crystals 
of  sulphite  of  copper  are  deposited.  They  are  sparing- 
ly soluble  in  water. 

Sp.  6.  P/iosJi/iate  of  Co(ifier.  A  bluish  green  pow- 
der, insoluble  in  water. 

Sp.  7.  Carbonate  of  Co/i/ier.  A  beautiful  apple  green 
powder,  insoluble  in  water.  It  is  often  found  native, 
and  is  distinguished  by  mineralogists  by  the  name  of  ma- 
lachite. 

Sp.  S.  Filiate  of  Cojxjier.  This  salt  crystallizes  in 
cubes  of  a  blue  colour. 

Sp.  9.  Borate  of  Cofipcr.  A  green  powder,  scarcely 
soluble  in  wat',r. 

Sp.  10.  At  state  of  Cofifier.  This  salt  was  known  to 
the  ancients.  It  is  sometimes  called  verdigris  ;  though 
that  name  is  more  frequently  applied  to  a  subacetate  of 
copper.  It  crystallizes  in  four-sided  truncated  pyramids. 
Its  colour  is  a  beautiful  bluish  green.  Its  taste  is  metal- 
lic and  nauseous;  and,  like  all  the  salts  of  copper,  it  is 
poisonous.  It  is  sparingly  soluble  in  cold  water,  but 
boiling  water  dissolves  about  one-third  of  its  weight  of 
it.  It  is  soluble  also  in  alcohol.  When  exposed  to  the 
air,  it  effloresces.  When  distilled,  it  yields  acetic  acid 
in  considerable  (juantity.  It  is  composed,  according  to 
Proust,  of  61  acid  and  water,  and  39  oxide  of  copper. 

Sp.  U.  Succinate  of  Cofifier.  Small  green  crystals, 
not  yet  examined. 

Sp.  12.  Benzoate  of  Cofifier.  Deep  green  crystivls, 
sparingly  soluble  in  water;  and  insoluble  in  alcohol. 
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Sp.  13.  Oxalate  of  Co/ijicr.  A  grccn-colourcd  salt, 
scarcely  soluldc  in  water. 

Sp.  14.  'J'urtratc  of  Cofifier.  Bluisli  grccii  crystals, 
sparingly  soluble  in  w.itfr. 

Sp.  15.  Ciiratc  (if  Cuii/ter.     Light  gfcai  crystals. 

Sp.  16,  Arseniaic  of  C(j/i/icr.  This  salt  is  precipitated 
in  tiic  stale  of  a  bluish  white  powder,  when  arscniate  of 
potash  ib  poured  into  sulphate  of  copper.  It  is  insoluble 
in  water,  unless  it  contains  an  excess  of  acid.  Il  has  been 
found  native  in  Cornwall,  in  crystals,  and  has  been  ana- 
lysed by  Chenevix.  There  arc  five  varieties  of  it,  dif- 
fering in  the  proportion  of  acid  and  oxide,  in  the  figure 
of  tlieir  crystals,  and  in  colour. 

The  oxide  of  copper  likewise  combines  with  white  ox- 
ide of  arsenic,  and  forms  a  green  powder,  usually  knoviu 
by  the  name  of  Schccle's  s^cen. 

Genus  X.     Salts  of  Irot:. 

Most  of  the  salts  of  iron  arc  soluble  in  water;  the  so- 
lution has  a  green,  or  yellowish,  or  reddish  colour,  ac- 
cording to  the  state  ot  oxidizement  of  llic  iron.  Prus- 
siate  of  potasli  throws  down  from  these  solutions  a  blue 
powder,  or  at  least  it  beconies  blue  when  exposed  to  the 
air.     Hydrosulphuret  of  potash  occasions  a  black  preci- 


pitate. 


Gallic  acid  and  the  infusion  of  nut-galls  throws 


down  a  black  or  purple  precipitate. 

Sp.  1.  M'itrace  of  Iron.  Diluted  nitric  acid  acts  with 
great  energy  upon  iron,  a  gas  being  extricated,  which  is 
a  mixture  of  nitrous  gas  and  nitrous  oxide.  There  arc 
two  varieties  of  this  salt. 

1.  A''itrate.  This  salt  may  be  formed  by  dissolving 
iron  in  nitric  acid  of  the  specific  gravity  1.16.  The  ac- 
tion is  slow,  and  little  gas  is  extricated.  The  iron  is  in 
the  stale  of  black  oxide.  The  solution  cannot  be  heat- 
ed or  concentrated  without  converting  the  iron  into  red 
oxide. 

'2.  Oxynitrate.  This  salt  may  be  formed  by  concen- 
trating the  preceding.  The  liquid  assumes  a  red  co- 
lour, and  the  red  oxide  of  iron  at  last  precipitates.  The 
salt  may  be  obtained  in  crystals,  by  keeping  nitric  acid 
in  contact  with  black  oxide  of  iron.  The  oxide  gradual- 
ly dissolves,  and  four-sided  prisms,  nearly  colourless,  are 
gradually  formed.     They  deliquesce  in  the  air. 

Sp.  '2.  Hy/irro.i  ymuriace  of  Iron.  This  salt  may  be 
formed  by  passing  a  currcntofoxymuriatic  acid  through 
water,  having  reel  oxide  of  iron  mixed  with  it. 

Sp.  3.  Muriaicd  Iron.  Of  this  salt  there  are  two  spe- 
cies, the  muriate  and  oxymuriate. 

1.  Muriate.  This  salt  may  be  formed  by  dissolving 
h'on  filings  in  muriatic  acid,  without  the  contact  of  the 
external  air.  The  solution  is  green,  and  yields  green- 
coloured  crystals,  very  soluble  in  water.  The  solution 
absorbs  nitrous  gas  in  great  abundance.  When  expos- 
ed to  the  air,  it  absorbs  oxygen,  and  the  salt  is  converted 
into  oxymuriate. 

2.  Oxymuriate.  This  salt  may  be  formed  by  expos- 
ing the  preciclingto  the  atmosphere,  or  by  dissolving  red 
oxide  of  iron  in  muriatic  acid.  The  solution  has  a  dark 
brown  colour ;  the  salt  docs  not  crystallize,  but  when 
evaporated  to  dryness,  leaves  a  yellow-coloured  mass, 
whicli  deliquesces,  and  is  soluble  in  alcohol.  When 
heated,  oxymuriatic  acid  is  given  out,  and  black  oxide  of 
iron  remains  still  combined  with  muriatic  acid. 

Sp.  4.  liiitfihated  Iron.  Of  this  salt,  likewise,  there 
arc  two  species,  Uic  sut/ihate  aiid  oxysulphate. 


1 .  Sul/ihaic.  This  salt  was  known  to  llic  ancients,  and 
is  used  in  considerable  quantity  in  dyeing,  and  in  thi' 
mauufuctui'c  of  iid;.  It  is  easily  obudncd  by  dissolving 
iron  iti  diluted  sulphuric  acid,  and  evaporating  the  solu- 
tion. It  has  a  green  colour,  sometimes  very  light,  somi- 
limcs  very  dark.  In  this  last  state  it  is  prefi.-rred  by  ar- 
listH.  Upon  what  the  diircicnce  depends  is  not  accurate- 
ly known.  It  crystallizes  in  rhomboidal  prisms.  It  has 
a  very  styptic  taste,  and  always  reddens  vegetable  blues. 
It  is  soluble  in  two  parts  of  cold,  and  in  less  than  it.s 
weightof  boiling  water.  It  is  insoluble  in  alcohol.  When 
alkali  is  poured  into  a  solution  of  tiiis  salt,  a  white  jkjw- 
dcr  precipitates,  which  is  a  subiul/ihate  of  iron.  When 
hcat-d,  it  melts,  and  loses  its  water  of  crystallization.  In 
a  red  heat,  it  loses  most  of  its  acid,  and  is  converted  into 
a  red  powder,  known  by  the  name  of  colcotliar  of  vitriol, 
and  used  in  polishing  glass  and  metallic  boflics.  This 
salt  is  composed  of  26.7  acid,  28.3  base,  and  45  water. 

2.  Oxymljihatc.  Tiiis  salt  may  be  formed  by  expos- 
ing the  solution  of  the  jircccding  to  the  open  air.  It  ha<i 
a  yellowish  red  colour,  docs  not  crystallize,  and  when 
evaporated  to  dryness,  soon  attracts  moisture,  and  be- 
comes again  liquid. 

Sp.  5.  Sutfihitc  of  Iron.  Iron  dissolves  in  sulphurous 
acid,  without  the  emission  of  much  gas.  The  solution 
yields  ciystals  of  sulphite,  which  arc  soon  changed  into 
sulphate  by  exposure  to  the  air. 

Sp.  6.  Phoafihatcd  Iron.  Of  this  salt  there  arc  two 
species,  the  fihosfihale  and  oxyfikosfihatc. 

1 .  Pliosjihate.  This  salt  may  be  obtained  by  mixing 
solutions  of  phosphate  of  soda  and  sulphate  of  iron.  Il 
precipitalcs  in  the  state  of  a  blue  powder.  It  is  tasteless, 
insoluble  in  water,  but  soluble  in  nitric  acid.  It  is  found 
native,  crystallized  in  blue  coloured  prisms. 

2.  Oxyjihosfxhatc.  This  is  a  while  powder,  insoluble 
in  water,  but  soluble  in  acids,  and  precipitated  by  am- 
monia. When  violently  heated,  it  melts  into  an  ash-co- 
loured globule.  When  treated  with  a  fixed  alkali,  it 
loses  a  portion  of  its  acid,  and  is  converted  into  a  browTi- 
coloured  powder.  In  this  state  it  is  a  suboxy/ihosfihate 
of  iron.  It  is  insoluble  in  water,  and  nearly  so  in  acids. 
But  it  dissolves  in  the  serum  of  blood,  and  is  supposed 
by  some  to  give  the  red  colour  to  biood. 

Sp.  7.  Carbonate  of  Iron.  This  salt  may  be  obtained 
by  precipitating  sulpliatc  of  iron  by  an  alkaline  carbon- 
ate. It  has  been  found  native,  crystallized  in  rhombs, 
somewhat  transparent,  of  a  greenish-yellow  colour,  and 
brittle.  It  is  composed  of  36  acid,  59.5  protoxide,  and 
two  water.  Rust  is  frequently  a  carbonate  of  iron.  Hence 
it  cfTcrvesccs  when  dissolved  in  acids. 

Sp.  8.  riuate  of  Iron.  Fluoric  acid  dissolves  iron 
readily.  Tiie  solution  does  not  crystallize,  but  assumes 
the  form  of  a  jelly. 

Sp.  9.  Borate  of  Iron.  A  yellow  powder,  insoluble  in 
water. 

Sp.  10.  Acetated  Iron^  Of  this  salt  there  arc  two  spe- 
cies, the  acetate  and  oxacelate. 

\.  Acetate.  It  may  be  obtained  by  dissolving  sulphu- 
ret  of  iron  in  acetic  acid.  Il  forms  green-coloured  pris- 
matic crystals,  sufficiently  soluble  in  water. 

2.  Oxacelate.  A  reddish-brown  liquid,  which  does 
not  crystallize,  but  is  easily  converted  into  a  jelly,  wi.ich 
deliquesces.  This  liquid  is  much  used  by  calico-prin- 
tcis. 

Sp.  It.  Succinate  cf  Iron.  A  brownish  red  powder, 
insoluble  in  water,  unless  there  be  an  excess  of  acid 
present. 
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Sp.  12.  Benzoate  tf  Iron.  Yellow  crystals,  with  a 
sweet  taste,  soluble  in  water  and  in  alcohol. 

Sp.  13.  Oxalaled  Iron.  Oxalic  acid  attacks  iron  ra- 
pidly, and  combines  with  both  its  oxides. 

1.  Oxalate.  Pi  ismatic  crystals  of  a  green  colour,  very 
soluble  in  water,  with  an  excess  of  acid. 

2.  Oxygenized  Oxalate.  A  yellow  powder,  scarcely 
soluble  in  water,  and  incapable  of  crystallizing. 

Sp.  14.  Tartrated  Iron.  The  rar/rare  crystallizes,  and 
is  sparingly  soluble  in  water  ;  the  oxy tartrate  is  red,  does 
not  crystallize,  but  runs  into  a  jelly. 

Sp.  15.  Citrate  of  Iron.  A  brown  coloured  solution, 
which  deposites  small  crystals,  very  soluble  in  water. 

Sp.  16.  Malateoflron.  A  brown  solution  which  does 
not  crystallize. 

Sp.  17.  Gallate  of  Iron.  A  deep  blue  or  black  pow- 
der, insoluble  in  water, 

sip.  18.  Prussiated  Iron.  The  firussiate  is  a  white 
powder,  the  oxylirussiate  a  deep  blue  powder  ;  both  inso- 
luble in  water. 

Sp.  19.  Arscniated  iron.  The  arse?iiate  is  a  green-co- 
loured salt,  insoluble  in  water,  found  native,  crystallizes 
in  cubes.  The  oxarseniate  is  a  brownish-red  powder, 
likewise  insoluble  in  water. 

Sp.  20.  Tung-state  of  Iron.  An  insoluble  powder  of  a 
grey  colour. 

Sp.  21.  Molybdate  of  Iron.  An  insoluble  brown  pow- 
der. 

Sp.  22.  Columbate  of  Iron.  An  insoluble  mineral  of  a 
dark  brownish-grey  colour,  and  a  lamellated  structure. 

Genus  XI.     Salts  of  Tin. 

Most  of  these  salts  are  soluble  in  water,  and  the  solu- 
tion is  colourless,  or  has  a  brownish  colour,  according  to 
circumstances.  The  prussiates,  when  dropt  into  these 
solutions,  occasion  a  white  precipitate ;  hydrosulpliuret 
of  potash  occasions  a  brownish  black,  or  a  golden  yellow 
precipitate;  corrosive  sublimate  occasions  a  black  or  a 
white  precipitate;  infusion  of  nut-galls  occasions  no  pre- 
cipitate in  these  solutions. 

Sp.  I.  Kitralcd  Tin.  Nitric  acid  acts  with  great  vio-, 
lence  on  tin,  and  speedily  converts  it  into  an  oxide. 
When  the  acid  is  much  diluted,  it  forms  a  yellow  colour- 
ed solution,  containing  deutoxide  of  tin.  But  when  the 
solution  is  left  to  itself,  or  when  it  is  concentrated  by 
evaporation,  the  oxide  of  tin  is  precipitated.  When  the 
acid  is  strong,  it  speedily  converts  the  metal  into  perox- 
ide without  dissolving  any  of  it.  During  the  action  am- 
monia is  formed,  and  remains  in  combination  with  the 
ucid. 

Sp.  2.  Muriated  Tin.  Muriatic  acid  dissolves  tin 
'.vhcn  assisted  by  heat,  and  the  salt  formed  is  nun-iate  of 
tin.  By  evaporation  it  is  obtained  in  needle-shaped  crys- 
tals, soluble  in  w.iter,  and  somewhal  delifiuesccnt.  It  has 
a  strong  affinity  for  oxygen,  and  readily  imbibes  it  from 
the  atmosphere,  from  oxymuriatic  and  nitric  acids,  and 
from  various  metallic  oxides  and  salts.  Hence  the  re- 
markable changes  which  it  produces  on  many  metallic 
solutions. 

Sp.  o.  Sul/i/iatc  ff  Tin.  When  tin  is  kept  ii)  sulphu- 
ric acid,  little  action  lakes  place.  However,  the  tin  is 
rjradually  oxidized,  and  sulphurous  acid  gas  is  emitted. 
The  sulphate  of  tin,  formed,  may  lie  obtained  in  the  state 
■')f  fine  needles  by  evaporation.  It  may  be  readily  ob- 
tained .by  pouring  sulphuric  acid  into  muriate  of  tin  ;  a 
white  powder  precipitates,  which  is  the  sulphate,  and 
••vhich  dissolves  in  water  and  cry.slallizcs. 


The  Oxysuljthate  of  tin  does  not  crystallize,  but  as- 
sumes the  form  of  a  jelly. 

Sp.  4.  Siil/iliite  of  Tin.  When  tin  is  kept  in  sulphu- 
rous acid,  the  acid  is  decomposed,  oxide  of  tin  dissolved, 
and  sulphuret  of  tin  precipitated. 

Sp.  5.  F/ioa/i/iate  of  Tin.  A  white  powder  insoluble 
in  water. 

Sp,  6.  Carbo7iate  of  Tin.  As  far  as  is  Known,  this 
species  of  salt  does  not  exist. 

Sp.  7.  Fluate  of  Tin.  A  gelatinous  solution  having  a 
very  disagreeable  taste. 

Sp.  8.  Borate  of  Tin.  A  white  powder  insoluble  in 
water. 

Sp.  9.  Acetated  Tin.  'Y\\&  acetate  of  tin  crystallizes; 
the  oxacetate  forms  a  gummy  incrystallizable  mass. 

Sp.  10.  Succinate  of  Tin.  This  salt  crystallizes,  and 
is  soluble  in  water. 

Sp.  1  1 .  Benzoate  of  Tin.  This  salt  is  soluble  in  wa- 
ter, but  insoluble  in  alcohol. 

Sp.  12.  Oxalate  of  Tin.  Prismatic  crystals,  soluble  in 
water. 

.Sp.  13.  Arseniate  of  Tin.     A  white  insoluble  powder. 

Genus  XII.     Salts  of  Lead. 

Many  of  these  salts  are  scarcely  soluble  in  water, 
Those  that  are,  form  colourless  solutions,  which  have 
usually  a  sweet  taste.  The  prussiates  occasion  a  white 
precipitate  in  these  solutions  ;  hydrosulphuret  of  potash, 
a  black  precipitate  ;  infusion  of  nutgalls,  a  white  precipi- 
tate. 

Sp.  !.  Kitrated  Lead.  Of  this  salt  there  are  two  va- 
rieties ;  the  first,  composed  of  yellow  oxide  and  nitric 
acid,  has  been  long  known;  we  shall  call  it  oxynitrate  ; 
the  second,  or  7iitrate,  has  been  lately  discovered  by 
Proust. 

1.  Oxynitrate.  This  salt  is  easily  obtained  by  dissolv- 
ing lead  in  diluted  nitric  acid,  and  evaporating  the  solu- 
tion. The  crystals  are  sometimes  tetrahedrons,  having 
their  apexes  truncated;  sometimes  octahedrons.  They 
are  opake  and  white,  and  have  a  silvery  lustre.  Their 
taste  is  sweet  and  harsh.  They  are  not  altered  by  expo- 
sure to  the  air.  They  dissolve  in  less  than  eight  parts  of 
boiling  Water.  When  heated,  it  decrepitates,  and  in  a 
strong  heat  the  acid  is  driven  off,  while  at  the  same  time 
the  oxide  is  partially  reduced  to  the  metallic  state.  This 
salt  is  composed  of  66  yellow  oxide,  34  acid  and  water. 

2.  JVitrate.  This  salt  is  obtained  by  boiling  lead  in  a 
solution  oi  oxynitrate.  A  portion  of  the  lead  is  dissolved, 
and  the  solution  acquires  a  yellow  colour.  When  eva- 
porated, the  salt  crystallizes  in  scales,  and  in  small 
prisms.  The  oxide  in  Dr  Thomson's  trials  appeared  to 
be  the  yellow  ;  but  Bucholz  affirms  that  it  contains  less 
oxygen.     This  salt  is  composed  of  81.5  oxide,  18.5  acid. 

Sp.  2.  Hyperoxymuriate  of  Lead.  This  salt  is  ob- 
tained by  passing  a  current  of  oxymuriatic  acid  through 
water,  in  which  oxide  of  lead  is  suspended.  It  is  more 
soluble  than  muriate  of  lead,  and  is  easily  decomposed, 

Sp.  3.  Sul/i/iate  of  Lead.  This  salt  may  be  obtained 
by  pouring  sulpliuric  acid,  or  an  alkaline  sulphate,  into 
nitrate  of  lead.  It  is  a  white  powder,  insolul)le  in  water, 
in  alcohol,  and  in  nitric  and  acetic  acids.  It  is  found  na- 
tive, crystallized  in  octahedrons.  It  is  composed  of  about 
25  acid  and  75  yelloXv  oxide.  A  hundred  parts  of  it,  ac- 
cording to  Kirwan,  contain  71  of  melallic  lead.  It  may 
be  healed  to  redness  in  a  platinum  crucible  without  alte- 
ration, but  when  in  contact  with  charcoal,  it  melts,  and 
the  lead  is  reduced. 
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S[).  4.  HulfihUe  of  1.1'nd.  This  is  a  tastflcss  wliiic 
powder,  insoliililc  in  water.  It  is  compoacd  of  about  74.5 
oxiile,  ami  'li.'S  arid. 

S|).  .5.  P hnn filiate  of  Ltad.  A  white  tasteless  powder 
insoluble  in  water,  easily  obtained  by  poiirinj;  phosphate 
of  soda  into  nitrate  of  lead.  It  is  found  native,  usually  of 
a  !;T(en  or  yellow  rolour,  and  is  often  c  tystallized  in  si.\- 
sided  prisms.  It  is  soluble  in  nitric  and  muriatic  acids, 
and  from  llu;  hist  solution  muriate  of  lead  |)recipitatcs. 
When  heated,  it  melts,  and  assumes,  on  coolinj^,  a  regu- 
lar polyhedral  form.  It  is  composed  of  18  acid  and  82 
yellowish  oxide. 

Sp.  f).  Car/ionatc  of  Lead.  This  is  a  wliite  ])owdcr 
insolul)le  in  water,  easily  obtained  by  niixinrj  solutions  of 
nitrate  of  lead,  and  an  alkaline  carbonate.  It  is  found 
native,  crystallized  in  six-sided  prisms,  and  in  tables.  It 
is  employed  as  a  paint,  under  the  name  <)(  lu/iite  lead.  It 
is  composed  of  IC^  acid,  and  8,3^  yellow  oxide. 

Sp.  7.  I'luntc  of  Lead,  A  white  powder  insoluble  in 
water,  unless  there  be  an  excess  of  acid. 

Sp.  8.  Borate  of  Lead.  A  white  insoluble  powder. 
Before  the  blowpijjc  it  melts  into  a  colourless  ijf lass. 

Sp.  9.  Acetate  of  Lead.  Of  this  salt  there  arc  two  va- 
rieties, tl)C  sufieraettatc  and  acetate. 

1.  Sii/ici-acctatc.  This  salt  has  been  long;  known.  It 
is  usually  distini^uishcd  by  the  name  of  suffar  of  lead.  It 
may  be  obtained  by  dissolviu!^  acetate  of  lead  in  acetic 
acid.  It  is  much  used  by  dyers  and  calico-printers.  Its 
crystals  are  small  needles,  with  a  i^Iossy  appearance  like 
satin.  It  has  a  sweet  and  rather  astringent  taste.  Water 
dissolves  rather  more  than  ith  of  its  wcipjht  of  this  salt, 
it  is  not  altered  by  exposure  to  the  air.  When  distilled, 
there  comes  over  water  acidulated  with  acetic  acid,  then 
a  yellow  inilanuiiable  liquor,  which  has  some  of  the  pro- 
perties of  etiicr.  The  gases  extricated  arc  carbonic  acid 
in  considerable  quantity,  with  a  very  little  heavy  inflam- 
mable air.  This  salt  is  composed  of  25  acid,  58  yellow 
oxide,  16  water. 

2.  Acetate.  This  salt  may  be  obtained,  by  boiling  to- 
gether in  water  100  parts  of  sugar  of  lead,  and  150  parts 
of  litharge.  Its  taste  is  less  sweet ;  it  is  less  soluble  in 
water  than  the  jircceding  variety  ;  and  it  crystallizes  in 
plates.  A  solution  of  this  salt  is  employed  by  surgeons 
under  the  name  of  Goulard's  extract. 

Sp.  10.  Succinate  of  Lead.  Slender  foliated  crystals, 
scarcely  soluble  in  water,  but  soluble  in  nitric  acid. 

Sp.  1  I.  Benzoate  of  Lead.  This  salt  forms  white  crys- 
tals, soluble  in  water  and  alcohol,  and  decomposed  by 
heat. 

Sp.  12.  Oxalate  of  Lead.  Small  crystals  insoluble  in 
alcohol,  and  scarcely  soluble  in  water,  tmlcss  there  be 
an  excess  of  acid  present. 

Sp.  13.  Tartrate  of  Lead.  An  insoluble  white  powder, 
decomposed  by  a  moderate  heat.  It  is  composed  of  j7 
acid,  and  63  yellow  oxide. 

Sp.  14.  Citrate  of  Lead.  A  white  powder,  difficultly 
soluble  in  water. 

Sp.  15.  Malate  of  Lead.  A  white  powder,  which  pre- 
cipitates in  fine  light  Hakes,  and  is  insoluble  in  water, 
but  easily  soluble  in  acetic  and  weak  nitric  acid. 

Sp.  16.  Arseniate  of  Lead.  A  white  powder,  insolu- 
ble in  water.  It  is  composed  of  35.7  acid,  and  64.3  yel- 
low oxide. 

Sp.  17.  Molybdatc  of  Lead.  A  white  powder,  insolu- 
ble in  water.  It  occurs  native  in  rhomboidal  plates,  of  a 
yellow  colour,  and  is  composed  of  34.7  acid,  and  65.3 
yellow  oxide. 


Sp.  ly.  Tun^itate  of  Lead.  A  white  insoluble  pow- 
der. 

Sp.  I'.>.  Chromatc  of  Lead.  This  is  a  fine  red  powder, 
with  a  shade  of  yellow,  tasteless,  and  insoluble  in  water. 
It  occurs  native,  crystallized  in  four-sided  prisms,  and  is 
composed  of  34.9  aciil,  and  65.1  oxide. 

Gknis  XIII.     dalta  of  Mckel. 

The  salts  belonging  to  this  genus  have  been  but  im' 
perfectly  examined.  They  are  generally  soluble  in  wa- 
ter, and  the  solution  has  a  fine  green  colour.  I'rqssiatc 
of  potash  dropt  into  them  occasions  a  dull  green  preci- 
pitate, hydrosulphuret  of  potash  a  black  precipitate,  and 
the  infusion  of  mitgalls  a  greyish  white  precipitate. 

Sp.  1.  A'itrate  oj  ATickel.  This  salt  crystallizes  in 
eight-sided  prisms;  has  a  fine  green  colour;  when  ex- 
posed to  the  air  it  first  deliquesces,  and  afterwards  falls 
to  powder,  and  gradually  loses  the  whole  of  its  acid.  It 
is  composed  of  55  acid,  25  oxide,  and  20  water.  It  dis- 
solves in  alcohol. 

Sp.  2.  Muriate  of  Nickel.  This  salt  may  be  obtained 
by  dissolving  nickel  in  nitromuriatic  acid,  and  evaporat- 
ing the  solution.  It  crystallizes  irregularly,  has  an  ap- 
ple green  colour,  and  deliquesces  in  the  air.  When 
healed  it  loses  its  water,  and  may  be  sublimed  in  the 
state  of  golden  yellow  flowers,  which  become  green  by 
absorbing  water  from  the  atmosphere.  This  salt  is  com- 
posed of  34  oxide,  II  acid,  and  55  water.  It  is  soluble 
in  alcohol. 

Sp.  3.  Sulfxhate  of  Nickel.  This  salt  has  a  fine  green 
colour,  and  crystallizes  in  four-sided  prisms,  terminated 
by  four-sided  pyramids.  It  is  soluble  in  three  times  its 
weight  of  water,  and  effloresces  in  the  air.  It  is  com- 
posed of  25.63  oxide,  29.37  acid,  and  65  water. 

Sp.  4.  Carbonate  of  Nickel.  This  salt  is  obtained  by 
precipitating  nitrate  of  nickel  with  carbonate  of  potash. 
It  is  a  green  powder,  composed  of  56.4  acid  and  water, 
43.6  oxide. 

Sp.  5.  Filiate  of  Nickel.  A  salt  which  yields  light 
green-coloured  crystals, 

Sp.  6.  Acetate  of  Nickel.  A  salt  which  forms  rhom- 
boidal crystals  of  a  green  colour.  It  dissolves  in  six 
limes  its  weight  of  water. 

Sp.  7.  Oxalate  of  N'ickel.  A  green  powder,  scarcely 
soluble  in  water. 

Sp.  8.  Arseniate  of  Nickel.  A  soluble  salt  of  an  apple 
green  colour. 

Sp.  9.  Molybdate  of  Nickel.  A  white  insoluble  matter. 

Sp.  10.  Plioililiate  of  .Xickel.  :\  green  insoluble  matter. 

Sp.  1 1 .  Borate  of  Nickel.  Similar  to  the  preceding. 

Genus  XIV.  Salts  of  Zinc. 

Most  of  the  salts  of  zinc  arc  soluble  in  acids,  and  may 
be  formed  directly  by  dissolving  zinc  in  the  different 
acids.  Their  solutions  arc  transparent  and  colourless. 
Prussiatc  of  potash  occasions  a  white  precipitate,  and 
infusion  of  nutgalls  no  precipitate. 

Sp.  1.  A'itrate  of  Zinc.  Nitric  acid  dissolves  zinc  with 
great  rapidity.  The  sohuion  yields  flat  four-sided  prisms, 
which  deliquesce  in  the  air.  They  are  very  soluble  bo'Ji 
in  water  and  alcohol.  When  heated  they  melt,  and,  in  a 
strong  heat,  the  acid  is  driven  off,  and  the  oxide  remains. 

Sp.  2.  Muriate  of  Zinc.  Muriatic  acid  dissolves  zinc 
with  rapidity.  The  solution  does  not  crystallize,  but 
yields  a  gelatinous  mass,  which  deliquesces  in  the  air 
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When  heated  it  sublimes,  and  forms  a  white-coloured 
mass  composed  of  small  needles.  It  is  very  soluble  in 
water. 

Sp.  3.  Suljikate  of  Zinc.  Diluted  sulphuric  acid  dis- 
solves zinc  with  rapidity.  The  solution,  when  concen- 
trated, yields  crystals  of  sulphate  of  zinc.  This  salt 
was  discovered  at  Ramelsberg  in  Germany,  about  the 
middle  of  the  16th  century,  and  introduced  into  com- 
merce under  the  name  of  nulnte  vitriol.  Its  crystals  are 
four-sided  flat  prisms.  Cold  water  dissolves  nearly  IJ 
times  its  weight  of  it,  and  boiling  water  dissolves  any 
quantity  whatever.  When  heated  it  melts,  and,  at  a  red 
heat,  it  parts  with  most  of  its  acid.  It  is  composed  of 
28.2  oxide,  25.8  acid,  and  46  water.  It  contains  an  ex- 
cess of  acid. 

Sp.  4.  Sul/iliite  of  Zinc.  Sulphurous  acid  dissolves 
zinc,  and,  by  evapor.ition,  two  distinct  sets  of  crystals 
are  obtained.  The  first  of  sultihuretcd  sulfihite.,  consist- 
ing of  sulphite  combined  with  sulphur.  Its  crystals  are 
four-sided  prisms,  soluble  both  in  water  and  alcohol.  In 
the  air  they  become  white,  and  depositean  insoluble  pow- 
der. They  absorb  oxygen  very  slowly  when  exposed  to 
the  atmosphere.  The  suljihite  of  zinc  also  crystallizes. 
It  is  less  acrid,  but  more  styptic  in  its  taste  than  sulphu- 
reted  sulphite.  It  is  less  soluble  in  water,  and  insoluble 
in  alcohol.  When  exposed  to  the  air,  it  is  speedily  con- 
verted into  sulphate. 

Sp.  5.  Phosphate  of  Zinc.  This  salt  does  not  crys- 
tallize, but  yields,  when  evaporated,  a  mass  like  gum 
arable. 

Sp.  6.  Carbonate  of  Zinc.  This  salt  may  be  obtained, 
by  precipitating  sulphate  of  zinc  by  an  alkaline  carbo- 
nate. It  occurs  native,  and  is  known  by  the  name  of 
calamine.  It  is  composed  of  one  part  acid,  and  two  parts 
oxide. 

Sp.  7.  Fluate  of  Zinc.  This  salt  is  soluble  in  water, 
and  does  not  crystallize. 

Sp.  8.  Borate  of  Zinc.  A  white  powder  insoluble  in 
water. 

Sp.  9.  Acetate  of  Zinc*  Acetic  acid  readily  dissolves 
zinc.  The  salt  crystallizes  in  rhomboidal  or  hexagonal 
plates  of  a  talcky  appearance.  Its  taste  is  bitter  and  me- 
tallic. It  is  soluble  in  water,  and  not  altered  by  ex- 
posure to  the  air.  On  live  coals  it  burns  with  a  blue 
flame. 

Sp.  10.  Succinate  of  Zinc.  Foliated  crystals  scarcely 
examined. 

Sp.  1 1.  Benzoate  of  Zinc.  Needle-shaped  crystals  so- 
luble in  water  and  alcohol. 

Sp.  12.  Oxalate  of  Zinc.  A  white  powder  scarcely  so- 
luble in  water. 

Sp.  13.  Citrate  of  Zinc.  Small  brilliant  crystals  inso- 
luble hi  water. 

Sp.  14.  Arseniate  of  Zinc.  A  white  powder  insoluble 
in  water. 

The  tungstate,  molybdate,  and  chromate  of  zinc,  are 
also  insoluble  in  water.  The  first  two  are  white,  the 
last  orange  red. 


•  This  salt  is  more  readily  procured  for  medical  pur- 
poses by  adding  acetat  of  lead  to  sulphat  of  zinc.  The 
acctat  of  zinc  remains  in  solution,  and  may  be  crystal- 
lized ;  the  insoluble  sulphat  of  lead  is  precipitated. 

CoxE. 


Genus  XV.    Salta  of  Bismuth. 

This  genus  of  salts  has  been  but  imperfectly  examin- 
ed. The  solutions  of  them  arc  usually  colourless,  and 
when  water  is  added  to  them,  a  white  powder  precipitates, 
unless  there  be  a  considerable  excess  of  acid  present 
Prussiate  of  potash  occasions  a  white  precipitate,  hydro- 
sulphuret  of  potash  a  black  precipitate,  and  infusion  of 
nutgalls  an  orange  precipitate,  when  poured  into  these 
solutions. 

Sp.  1.  Kitraie  of  Bismuth.  Nitric  acid  attacks  bis- 
muth with  great  violence.  The  solution  is  colourless, 
and  deposites  small  white  crystals,  which  are  four-sided 
prisms.  They  attract  a  little  moisture  in  the  air.  They 
detonate  feebly  on  burning  coals,  loudly  wlicn  tiiturcted 
with  phosphorus.  When  dissolved  in  water  tliey  are  de- 
composed, and  a  white  powder,  which  is  a  subnitrate  of 
bismuth,  is  deposited. 

Sp.  2,  AIt:riate  of  Bisjnuth.  This  salt  may  be  obtained 
by  dissolving  bismuth  in  nitromuriatic  acid,  and  evapo- 
rating to  dryness.  It  forms  small  prismatic  crystals.  It 
sublimes  when  heated,  and  forms  a  white  mass,  which 
easily  melts,  formerly  called  butter  of  bismuth. 

Sp.  3.  Sulfihate  of  Bismuth.  This  salt  may  be  obtain- 
ed by  heating  a  mixture  of  bismuth  and  sulphuric  acid. 
A  white  mass  remains,  decomposed  by  water. 

Sp.  4.  Sulfihate  of  Bismuth.  A  white  powder,  insolu- 
ble in  water. 

Sp.  5.  Phosfihate  of  Bismuth.  Crystals  soluble  in  wa- 
ter, and  not  altered  by  exposure  to  the  air.  The  sub- 
phosfihate  of  bismuth  is  a  white  insoluble  powder. 

Sp.  6.  Acetate  of  Bismuth.  It  may  be  obtained  by 
mixing  solutions  of  nitrate  of  bismuth  and  acetate  of  pot- 
ash, and  heating  the  mixture.  Small  talcky  crystal  of 
acetate  of  bismuth  gradually  precipitate. 

Sp.  7.  Succinate  of  Bismuth.  Yellow  crystalline  plates, 
soluble  in  water. 

Sp.  8.  Benzoate  of  Bismuth.  Needle-shaped  crystals, 
not  altered  by  exposure  to  tlie  air,  soluble  in  water,  and 
very  sparingly  soluble  in  alcohol. 

Sp.  9.  Oxalate  of  Bismuth.  A  white  powder,  scarcely 
soluble  in  water. 

Sp.  10.  Tartrate  of  Bismuth.  A  white  insoluble  pow- 
der. 

Sp.  11.  Arseniate  of  Bismuth.  A  white  tasteless  pow- 
der, sometimes  having  a  shade  of  green  ;  insoluble  in 
water  and  nitric  acid,  but  soluble  in  muriatic  acid. 

Sp.  12.  Molybdate  of  Bismuth.  A  white  insoluble 
powder. 

Genus  XVI.  Salts  of  Antimony. 

The  oxides  of  antimony  combine  but  imperfectly  with 
acids,  and  the  salts  which  they  form  have  not  been  very 
carefully  examined.  Their  solutions  have  usually  a 
brownish  yellow  colour,  and  in  most  cases  a  precipitate 
falls  when  they  are  diluted  with  water.  Prussiate  of  pot- 
ash and  infusion  of  nutgalls  throw  down  a  white  precipi- 
tate, hydrosulphuret  of  potash  an  orange-coloured  pre- 
cipitate. 

Sp.  1.  Mtrate  of  Antimony.  Nitric  acid  attacks  anti- 
mony slowly.  Nitrous  gas  is  emitted,  annnonia  formed, 
and  the  metal  converted  into  wliile  oxide.  A  portion  of  it 
is  dissolved,  bnl  it  ilocs  net  yield  crystals. 

Sp.  2.  Sulfihate  of  Antimony.  Sulphuric  acid  oxidizes 
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.intimony  at  a  boiliiiiv  heat,  and  converts  it  into  a  white 
mass,  from  whicli  water  separates  the  acid. 

Sp.  3.  Sul/i/iilc  of  Antimony.  This  compound  is  prc- 
cipitaliHJ  in  Ihi:  stale  of  a  white  powder,  by  pouring  sul- 
phurous acid  into  tiie  solution  of  antimony  in  muriatic 
acid.  It  has  an  acrid  and  aslrini^cnt  taslc,  melts  when 
heated,  and  is  decomposed. 

Sp.  4.  Phns/ihatc  of  yJntirnonij.  Tliis  salt  is  soluble 
in  water:   it  does  not  crystallize. 

Sp.  5.  Acetate  of  Antimony.  Acetic  acid  dissolves  the 
oxides  of  antimony,  and  forms  a  salt  which  crystallizes, 
and  is  soluble  in  water. 

Sp.  6.  Oxalate  of  Aticimony.  Small  crystalline  grains, 
scarcely  soluble  in  water. 

Sp.  7.  Tartrate  of  yhitimony.  This  salt  docs  not  crys- 
tallize, but  readily  assumes  the  form  of  a  jelly. 

Sp.  8.  Araeniate  of  Antimony.  A  white  powder,  inso- 
luble in  water. 

Sp.  9.  Tartrate  of  Potaah-aiid-Antimony.  This  salt, 
usually  called  tartar  emetic,  was  first  made  known  to 
ciicniists  in  1631.  It  may  l)c  prepared  by  miKin};;  tojjc- 
ther  equal  parts  of  peroxide  of  antimony  and  tartar,  and 
boilint;;  them  in  ten  times  their  weight  of  water,  filtering 
the  solution  and  evaporating^  it  till  a  pellicle  forms  on  the 
surface.  It  depositcs  regular  crystals  of  tartar  emetic. 
This  salt  is  white,  crystallizes  in  regular  tetrahedrons, 
and  gradually  eflloresces  when  exposed  to  tlic  air.  It 
rlissolvcs  in  about  Iti  parts  of  cold  water,  and  in  about 
two  parts  of  boiling-  water.  Heat  decomposes  it  by  de- 
stroying the  acid.  It  is  composed  of  35.4  tartaric  acid, 
39.6  peroxide  of  antimony,  16.7  potash,  and  8.3  water. 

Gekus  XVII.     Salts  of  Tellurium. 

Tellurium  is  too  scarce  a  metal  to  expect  that  its  salts 
should  be  completely  examined.  Tlic  fixed  alkalies 
throw  down,  from  their  solutions,  a  white  powder,  which 
is  re-dissoived  by  an  excess  of  alkali.  Prussiate  of 
potash  occasions  no  precipitate,  hydrosulphiirct  of  potash 
throws  down  a  brown  or  blackish  precipitate,  and  infusion 
of  nutgalls  a  flaky  yellow  precipitate. 

Sp.  1.  JViirate  of  Tellurium.  Nitric  acid  readily  dis- 
solves tellurium.  The  solution  is  colourless,  and  not 
rendered  turbid  by  water.  When  concentrated,  it  yields 
.small  crystals  in  needles. 

Sp.  2.  Muriate  of  Tellurium.  Nitro-muriatic  acid 
dissolves  tellurium.  Water  throws  down  a  white  pre- 
cipitate from  the  solution,  which  is  re-dissolved  by  add- 
ing n^orc  water. 

Sp.  3.  Sul/i/iate  of  Tellurium.  Sulphuric  acid  dis- 
solves tellurium.  Water  precipitates  a  white  powder 
•Vom  the  solution. 

Genus  XVIII.     Salts  of  Arsenic- 

Arsenic  is  readily  converted  into  an  acid,  and  even  its 
white  oxide  has  acid  properties.  Hence  it  docs  not  form 
permanent  salts  with  acids.  The  acids,  however,  dis- 
solve it.  Prussiate  of  potash  occasions  a  ■while  pre- 
cipitate in  these  solutions,  and  hydrosulphuret  of  potash 
a  yellow  precipitate,  while  the  infusion  of  nutgalls  pro- 
duces no  change. 

Sp.  \.  A'iirarr  of  Arsenic.  Nitric  acid  dissolves  arsenic 
with  violence,  and  separates  a  white  powder  scarcely  solu- 
ble in  water. 

Sp.  2.  Muriate  of  Arsenic.  Muriatic  acid  dissolves 
ai-scnic  when  assisted  by  heat.     It  dissolves  also  the 


while  oxide,  especially  if  a  little  nitric  acid  be  added. 
The  muriate  of  arsenic  may  be  obtained  in  small  crys- 
talline grains. 

Sp.  3.  Sulfthate  of  Aracnic.  Sulphuric  acid  oxidizes 
arsenic  by  the  assistance  of  heat ;  the  sulpliate  is  a  while 
powder  very  imi)erfectly  soluble  in  water. 

Sp.  4.  Acetate  of  Araenic.  Acetic  acid  dissolves  the 
while  oxide  of  arsenic,  ajid  depositcs  ci7blals  scarcely 
soluble  in  water. 

Genus  XIX.     Salts  of  Cobalt. 

Most  of  these  salts  are  soluble  in  water,  and  the  solu- 
tions have  a  red  colour,  mdcss  a  great  excess  of  acid  bo 
present.  Alkalies  precipitate  a  blue  powder  ;  prussiate 
of  potash  throws  down  a  brownisb  yellow  precipitate  j 
hydrosulphuret  of  potash,  a  black  precipitate  ;  infusion 
of  nutgalls,  ayellf)wish  white  precipitate. 

Sp.  1.  Nitrate  of  Cobalt.  Nitric  acid  dissolves  cobalt 
when  assisted  by  heat,  and  yields  red  prismatic  crystals, 
which  deli(|ucscc  in  the  air. 

Sp.  2.  Muriate  of  Cobalt.  Muriatic  acid  dissolves 
cobalt  when  assisted  by  the  presence  of  a  little  nitric 
acid.  The  solution  is  green,  or.  if  there  be  no  excess  of 
acid,  blue,  but  it  becomes  red  when  diluteil  with  water. 
This  solution  forms  the  oldest  and  best  known  ayn.fiathc- 
tic  ink.  It  is  very  much  dihited  with  water.  Charac- 
ters drawn  with  it  on  paper  in  that  state  are  colourless 
when  cold,  but  acquire  a  fine  green  colour  when  heated. 
When  the  muriate  is  heated,  it  sublimes  in  grey  coloured 
flowers,  which  dissolves  with  great  difficulty  in  water. 
The  solution  consists  of  common  muriate  of  cobalt. 

Sp.  3.  Sul/i/iate  of  Cobalt.  Sulphuric  acid  dissolves 
the  peroxide  of  cobalt  with  difficulty.  The  solution  is 
red,  and  yields  needle-form  crystals,  consisting  of  rhom- 
boidal  prisms,  terminated  by  dihedral  summits.  It  is 
soluble  in  24  parts  of  cold  water,  insoluldc  in  alcohol, 
and  not  altered  by  exposure  to  the  air.  It  is  composed 
of  26  acid,  30  oxide,  44  water. 

This  salt  readily  combines  with  potash  and  ammonia, 
and  forms  triple  salts  with  each. 

Genus  XX.     Sails  of  Manganese. 

These  salts  arc  mostly  soluble  in  water.  Alkalies 
throw  down  from  them  a  red  or  white  precipitate,  which 
becomes  black  when  exposed  to  the  air.  Prussiate  of 
potash  occasions  a  yellowish  while  precipitate,  hydro- 
sulphuret of  potash  a  white  precipitate,  gallic  acid  pro- 
duces no  clumge. 

Sp.  1.  Nitrate  of  Manganese.  Nitric  acid  dissolves 
the  black  oxide  of  Manganese  with  the  assistance  of  heat, 
provided  a  little  sugar  be  added.  The  solution  is  colour- 
less, and  does  not  yield  crystals. 

Sp.  2.  Muriate  of  Manganese.  Muriatic  acid  readily 
dissolves  black  oxide  of  manganese  when  assisted  by 
heat,  abundance  of  oxymurialic  acid  separating.  The 
solution  is  colourless,  and  deposits  small  cr)-stal3  of 
muriate  of  manganese.  These  crystals  are  nr-'  crsiiy 
formed.  '  When  obtained,  they  are  hard,  very  :i 

water,  and  deliquesce  in  t!ic  air.     ISIurijlic  ;  s 

also  to  combine  with  red  oxide  of  ma'  '-> 

form  a  red  solution  containing  oxjTnnr' 

Sp.  3.   Sul/Jiatrd  Manganese,     h 

dissolves  the  white  and  red  oxidesoi -.^.-.;j 

tiie  black  it  has  no  action,  unless  it  be  assisted  by  heat. 
In  that  case,  oxygen  gas  is  emitted  in  abundance,  aiid 


736 


CHEMISTRY. 


the  oxide  is  dissolved,  being  converted  into  red  or  white 
oxide,  according  to  circumstances.  There  are  two  com- 
binations of  sulphuric  acid  and  the  oxides  of  manganese  ; 
one  with  the  iii.'iice,  and  ariothei-  with  the  red  oxide. 

1.  Sulphate.  Tlie  solution  of  this  salt  is  colourless, 
and  yields,  by  evaporation,  rhomboidal  crystals.  They 
have  a  very  bitter  taste,  and  arc  decomposed  by  heat, 
which  drives  off  the  acid. 

2.  Oxysiiltihatc.  The  solution  of  this  salt  has  a  red 
colour.  It  does  not  readily  crystallize,  but  when  eva- 
porated, easily  passes  into  a  jelly.  When  evaporated  to 
dryness,  it  yields  red  coloured  saline  crusts,  very  soluble 
in  water,  and  not  altered  by  exposure  to  the  air. 

Genus  XXI.     Salts  of  Chromium. 

The  salts  of  chrojiiium  arc  but  very  little  known.  For 
the  few  facts  ascertained,  we  are  indebted  to  Richter, 
Godon,  and  Vauquelin.  Prussiate  of  potash  occasions  a 
brown  solution  in  these  salts ;  infusion  of  nutgalls,  a 
brown  precipitate ;  hydrosulphuret  of  potash,  a  green 
precipitate,  which  a  few  drops  of  nitric  acid  change  to 
3cllow. 

When  the  oxide  of  chromium  is  obtained  by  precipi- 
tating chromate  of  potash  by  means  of  a  hydrosulphuret, 
it  dissolves  readily  in  acids.  The  solutions  have  a  green 
coloui',  and  the  compounds  are  easily  decomposed.  Nitric 
acid  seems  to  convert  the  oxide  into  chromic  acid.  It 
does  not  appear  that  these  solutions  are  capable  of  afford- 
ing crystals.  The  acids  hitherto  tried,  and  found  capa- 
ble of  dissolving  oxide  of  chromium,  are  the  nitric, 
muriatic,  sulphuric,  phosphoric,  sulphurous,  and  oxalic. 

Genus  XXII.     Salti  of  Molybdenum. 

The  salts  belonging  to  this  genus  are  as  imperfect  as 
those  belonging  to  the  preceding.  None  of  them  seem 
capable  of  crystallizing.  But  many  acids  dissolve  oxide 
of  moiybdcnum,  and  the  solutions  are  remarkable  for  the 
changes  of  colour  to  wliich  they  are  liable. 

Nitric  acid  dissolves  molybdenum  with  difficulty.  If 
the  quantity  of  metal  be  greater  than  the  acid  can  dis- 
solve, the  solution  is  blue  ;  but  when  a  small  quantity  of 
molybdenum  is  dissolved  in  a  considerable  proportion  of 
acid,  the  solutio!i  is  yellowisli  brown. 

Muriatic  acid  does  not  attack  molybdenum,  but  it  dis- 
solves its  oxide,  and  forms  a  blue  coloured  solution. 

Sulphuric  acid  dissolves  moiybdcnum  when  assisted 
by  hcati  and  forms  a  yellowish  brown  or  a  blue  solution, 
according  to  the  proportion  of  metal  acted  on. 

Genus  XXIII.     Salts  of  Uranium. 

Most  of  these  salts  are  soluble  in  water,  and  the  solu- 
tion has  a  yellow  coloui-.  Tlie  pure  alkalies  occasion  in 
these  a  yellow  precipitate,  prussiate  of  potash  a  brownish 
red  precipitate,  hydrosulplanet  of  potash  a  brownish 
yellow  precipitate,  and  infusion  of  nutgalls  a  chocolate 
coloured  precipitate. 

Sp.  1.  Niirute  of  Uranium.  Nitric  acid  readily  dis- 
solves uranium  and  its  oxides.  The  solution,  when  suf- 
ficiently concentrated,  yields  crystals  of  nitrate,  either  in 
Iicxagonal  tables,  or  in  four-sided  flat  prisms,  with  a 
lemon  yellow  colour,  and  greenish  edges.  Water  dis- 
solves more  than  twice  its  weight  of  this  salt,  and  alcohol 
more  than  thrice  its  weight  of  it.  These  liquids,  when 
hot,  dissolve  any  quantity  of  the  salt  whatever.  Sulphuric 


ether  dissolves  about  one-fourth  its  weight  of  this  salt. 
Nitrate  of  uranium  deliquesces  in  a  moist  atmosphere, 
but  when  kept  at  the  temperature  of  100°  it  soon  falls  to 
powder.  When  heated  it  melts,  and,  by  continuing  the 
heat,  is  decomposed.  This  salt  is  composed  of  51  oxide. 
25  acid,  and  14  water. 

By  exposing  the  nitrate  to  a  moderate  heat,  it  is  con- 
verted into  a  lemon-yellow  powder,  insoluble  in  water, 
which  is  a  sub-nitrate  of  uranium. 

Sp.  2.  Mu'riate  of  Uranium.  Deliquescent  crystals  ot 
a  yellowish  green  colour,  having  the  form  of  four-sided 
tables. 

Sp.  3.  Suljihate  of  Uranium.  Sulphuric  acid  scarcely 
acts  upon  uranium,  but  it  gradually  dissolves  its  oxide, 
and  the  solution  yields  small  crystals  of  a  lemon-yellow 
colour,  in  prisms  or  tables.  This  salt  dissolves  in  less 
than  its  weight  of  cold  water,  and  in  about  half  its  weight 
of  boiling  water.  Alcohol  dissolves  Jj th  of  its  weight  of 
it.  Heat  decomposes  it,  driving  ofl'  the  acid  and  water, 
but  a  violent  tempei-ature  is  necessary.  This  salt  is  com- 
posed of 

Acid  18 

Oxide  70 

Water        12 

100 
Sp.  4.  Acetate  of  Uranium.      Acetic  acid    dissolve:; 
oxide  of  uranium,  and  yields  beautiful  crystals,  in  the 
form  of  long  slender  transparent  four-sided  prisms,  ter- 
nunated  by  four-sided  pyramids. 

Genus  XXIV.     Salts  of  Tungsten. 

This  genus  of  salts  is  still  unknown.  None  of  them, 
froni  the  difliculty  of  obtaining  the  metal  in  a  state  of 
purity,  having  been  hitherto  examined. 

Gejjus  XXV.     Salts  of  Titanium. 

The  salts  of  titanium,  are,  in  general,  soluble  in  wa- 
ter, and  the  solution  is  colourless.  The  alkaline  car- 
bonates occasion  a  flaky  precipitate  in  these  solutions, 
prussiate  of  potash  a  yellowish  brown  precipitate,  hydro- 
sulphuret of  potash  a  dirty  bottle-green,  and  the  infusion 
of  nutgalls  a  very  bulky  blood-red  precipitate.  When 
a  rod  of  tin  is  plunged  into  a  solution  of  titanium,  the 
liquid  around  it  gradually  assumes  a  fine  red  colour.  A 
rod  of  zinc  occasions  a  deep  blue  colour. 

Sp.  1.  .A''i irate  of  Titanium.  Nitric  acid  dissolves  the 
carbonate  of  titanium,  and  yields  transparent  crystals,  in 
the  form  of  elongated  rhombs,  having  two  opposite  angles 
truncated,  so  as  to  represent  six-sided  tables. 

Sp.  2.  Muriate  of  Titaniiun.  Muriatic  acid  dissolves 
the  carbonate  of  titanium,  and  forms  transparent  cubic 
crystals.  From  the  experiments  of  Vauquelin  and  Ilecht, 
it  appears  that  it  is  the  peroxide  of  titanium  only  that 
combines  with  muriatic  acid. 

Sp.  3.  Sulphate  of  Titanium.  Sulphuric  acid  dissolves 
the  carbonate  of  titanium.  The  solution  does  not  crys- 
tallize, but  yields,  when  evaporated,  a  while  opake 
gelatinous  mass. 

Genus  XXVI.     Salts  of  Columbitim. 

This  genus  of  salts  has  been  but  imperfectly  examined. 
Hatchett,  Ekeberg,  and  WoUaslon,  are  the  only  persons 
who  Iwve  hitherto  made   experiments  on  this    scarce 
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metal.  Sulpliuiic,  iiitiic,  ond  nuiiiatic  acids  scarcely 
dissolve  the  oxidi;  of  coluiubium.  Tlic  oxalic,  tartaric, 
and  citric  acids  dissolve  it  readily.  The  sulutioiis  ap- 
pear to  be  transparent  and  colourless.  Neither  prus- 
siale  of  potash,  nor  hydrohul|>huret  of  potash,  occasion 
any  precipitate  in  these  solutions  ;  but  infusion  of  nut- 
galls  throws  down  an  oranj^c-colourcd  precipitate,  pro- 
vided there  be  no  excess  of  acid  present,  hut  a  slij^ht 
excess  of  acid  prevents  the  precipitate  from  appearing. 

Genus  XXVII.     Salts  of  Cerium. 

The  salts  of  cerium  have  cither  a  white  or  a  yellow 
colour,  actordiii!>;  to  the  state  of  oxidizcment  of  the  me- 
tal. Their  solutions  in  water  have  a  sweet  taste.  Hydro- 
sulphurct  of  potash  throws  down  a  white  prccijiilatc, 
prussiatc  of  potash  a  milk-white  precipitate,  and  infusion 
of  nutgalls  no  precipitate  whatever.  The  oxalate  of  am- 
monia occasions  a  white  precipitate,  which  is  insoluble 
in  nitric  and  muriatic  acids. 

Sp.  I.  Nitrate  of  Cerium.  Nitric  acid  dissolves  white 
oxide  of  cerium  readily:  the  solution  is  colourless,  cry- 
stallizes with  difficulty,  retains  an  excess  of  acid,  and  has 
an  austere  and  sweet  taste.  It  dissolves  the  red  oxide 
with  difficulty,  unless  heat  be  applied.  The  solution  is 
yellow,  and  yields  small  white  crystals,  which  delicjuesce 
when  exposed  to  the  air.  Both  of  these  salts  are  solu- 
ble in  alcohol.  Heat  decomposes  them,  leaving  a  red 
coloured  oxide. 

Sp.  2.  Muriate  of  Cerium.  Muriatic  acid  dissolves  red 
oxide  of  cerium  when  assisted  by  heat,  oxymuriatic  gas 
is  exhaled,  and  the  sohilion  has  a  yellowish  red  colour, 
which  becomes  lighter  the  longer  the  heat  is  conti- 
nued. The  solution  yields  four-sided  prismatic  crystals, 
of  a  yellowish  white  colour.  They  arc  soluble  in  alco- 
hol, and  deliquesce  when  exposed  to  the  air.  Their 
taste  is  astringent  and  sweet.  Heat  decomposes  tliis 
salt  by  driving  off  the  acid  and  water. 

Sp.  3.  Sul/ihate  of  Cerium.  Sulphuric  acid  dissolves 
the  red  oxide  of  cerium  by  long  digestion,  an  orange- 
coloured  solution  is  obtained,  which  yields  small  octahe- 
dral r.nd  needle-form  crystals.  The  colour  of  these  crys- 
tals is  partly  lemon-yellow,  partly  orange.  They  are 
scarcely  soluble  in  water.  Their  taste  is  acid  and  sweet. 
When  exposed  to  the  air,  they  soon  fall  into  a  yellow 
powder. 

Sulphuric  acid  dissolves  the  white  oxide  of  cerium  ve- 
ry readily.  The  solution  is  colourless,  has  a  sweet  taste, 
and  yields,  crystals  of  sulpliate  of  cerium. 

Sp.  4.  Carbonate  of  Cerium.  When  white  oxide  of 
cerium  is  precipitated  from  its  solutions  by  an  alkaline 
carbonate,  carbonate  of  cerium  is  obtained.  It  is  a  gra- 
nular powder,  of  a  silvery  whiteness,  insoluble  in  water, 
and  composed  of  23  acid,  65  oxide,  and  12  water. 

Sp.  5.  Jlceiate  of  Cerium.  Acetic  acid  dissolves  the 
white  oxide  of  cerium,  and  forms  small  sweet-tasted  cry- 
stals, soluble  ill  water,  but  very  sparingly  sljlublc  in  al- 
cohol. 

Chap.  IV. 

Of  Hydroaul/i/iurets. 

Sulphuretcd  hydrogen  gas  possesses  many  of  the  pro- 
perties of  an  acid,  and,  like  acids,  it  combines  with  the 
salifiable  bases,  and  forms  a  class  of  bodies  called  hydro- 
tul/ihurets.    These  bodies  are  of  considerable  impor- 
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tancc,  as  they  arc  frequently  employed  in  chemical  ana- 
lysis, and  enable  us  to  separate  the  metallic  oxides  from 
alkalies  and  earths,  because  they  throw  down  almost  the 
whole  of  them  from  tlieir  solutions  in  an  insoluble  state. 

The  hydrosulphurets  arc  soluljle  in  water,  and  the  so- 
lution is  colourless.  When  the  solution  is  exposed  to  the 
air,  it  becomes  green  or  greenish  yellow.  Aftei-  Ions' 
cxposui'c  to  the  air,  the  solution  becomes  again  limpid 
and  colourless,  and,  on  cxaminaiion,  is  found  only  to  con- 
tain the  base  of  hydiosulphurct  combined  with  sulphuric 
acid.  The  solution  of  the  hydrosulphurets  precipitates 
almost  all  the  metallic  oxides  from  their  solutions; 
iron  and  lead,  black;  antimony,  orange;  arsenic,  yel- 
low, Sec. 

The  hydrosulphurets  may  be  formed,  b7dlssoIvirg  or 
diffusing  the  respective  bases  in  watet,  and  passing  a  cur- 
rent of  sulpliuretcd  hyilrogen  gas  through  the  liquid  till 
it  ceases  to  absorb  any  more.  The  excess  of  gas  is  then 
driven  off  by  heat;  and  the  hydrosulphuret  may  be  ob- 
tained in  a  solid  state,  if  required,  by  evaporation.  The 
yellow  colour  which  these  solutions  acquire  when  expos- 
ed to  the  air,  is  owing  to  tiie  decomposition  of  the  sul- 
phuretcd hydrogen  by  the  gradual  absorption  of  oxygen 
from  the  atmosphere. 

Sj).  1.  Hydroiulfihuret  of  Barytcs.  When  sulphate 
of  barytcs  is  converted  into  sulphuret  by  mixing  it  with 
chaicoal,  and  heating  it  red  hot  in  a  crucible,  if  boiling 
water  be  poured  upon  the  black  mass,  and  filtered  while 
hot,  tiic  green  coloured  solution  thus  obtained  yields,  by 
evaporation,  a  great  number  of  crystals.  These  crystals 
are  hydrosulphuret  of  barytes.  They  are  white,  and 
have  a  silky  lustre.  They  have  the  form  of  scales,  and 
the  shape  cannot  easily  be  distinguished.  Tnis  substance 
is  soluble  in  water,  the  solution  has  a  slight  tint  of  green, 
its  taste  is  acrid  and  sulphureous,  and  when  exposed  to 
the  air  is  readily  decomposed. 

Sp.  2.  Hydrosulfihuret  of  Strontian.  It  may  be  pro- 
cured by  the  same  process  as  the  preceding  hydrosul- 
phuret, and  its  properties  arc  nearly  similar. 

Sp.  3.  Hydrosutp.hurct  of  Potash,  This  substance  is 
formed  during  the  solution  of  sulphuret  of  potash,  and 
may  be  obtained  by  evaporation.  It  is  transparent  and 
colourless,  and  crystallizes  in  large  prisms,  not  unlike  the 
figure  of  sulphate  of  soda.  Its  taste  is  alkaline,  and 
extremely  bitter.  When  exposed  to  the  air,  it  soon  de- 
liquesces into  a  liquor  of-  a  syrupy  consistence,  tinging 
green  all  bodies  with  which  it  happens  to  come  in  con- 
tact. The  crystals  have  no  smell  at  first,  but  when  they 
have  deliquesced  they  emit  a  fetid  odour.  They  dissolve 
both  in  water  and  alcohol,  and  during  the  evolution  the 
temperature  sinks  considerably.  Acids  drive  ofT  the  sul- 
phuretcd hydrogen  with  a  violent  effervescence. 

Sp.  4.  Hydrosulfihuret  of  Soda.  The  crystals  of  this 
substance  are  transparent  and  colourless,  having  the  fi- 
gure of  four-sided  prisms  terminated  by  quadrangular 
pyramids.  Its  taste  is  alkaline,  and  inte.iscly  bitter.  It 
is  very  soluble  both  in  water  and  alcohol,  and  during  the 
solution  cold  is  produced.  When  exposed  to  tlie  air  it 
dcli(|uesces,  and  acejuircs  a  green  colour.  Acids  drive 
off  the  sulphuretcd  hydrogen. 

Sp.  5.  Hydrosul/ihuret  of  Lime.  This  substance  may 
be  fomied,  by  passing  sulphuretcd  hydrogen  gas  through 
water,  having  lime  suspended  in  it.  The  solution  is  co- 
lourless, and  has  an  aciid  and  bitter  taste. 

Sp.  6.  Hydrosulfihuret  of  .Immonia.     This  compound 
may  be  formed  by  passing  sulpUurcted  hydrogen  through 
liquid  ammonia.     When  equal  parts  of  lime,  sal  ammo- 
5  A 
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niac,  and  sulphur,  mixed  with  a  little  water,  are  distilled 
in  a  retort,  a  yellow  liquid  is  obtained,  usually  distinguisli- 
ed  by  the  name  oi  fuming  liquor  of  Boyle,  because  first 
prepared  by  that  philosophei-.  This  liquid  is  little  else 
than  hydrosulphuret  of  ammonia  holding  an  excess  of 
ammonia  in  solution. 

Sp.  7.  Hydrosutpliuret  of  Magnesia.  This  substance 
may  be  formed,  by  passing  a  current  of  sulphureted  hy- 
drogen through  water  hi  which  magnesia  is  diffused.  Its 
properties  have  not  been  hitherto  examined. 

Sp.  8  and  9.  Hydro suljihurets  of  Glucina  and  of  Yt- 
tria.  From  the  experiments  of  Klaproth  and  Vauque- 
lin,  we  know  that  the  hydrosulphurets  do  not  precipitate 
glucina  or  yttria  from  acids.  Hence  it  is  likely  that  they 
are  capable  of  combining  with  sulphureted  hydrogen, 
though  these  combinations  have  not  hitherto  been  exa- 
mined by  chemists. 

Neither  alumina  nor  zirconia  combine  with  sulphuret- 
ed hydrogen.  Hence  the  hydrosulphurets  precipitate 
these  earths  from  acids. 

When  the  alkalies  and  alkaline  earths  are  mixed  with 
sulphur  and  water,  and  boiled  in  a  glass  vessel,  a  brown 
coloured  solution  fi  obtained,  formerly  called  liquid  liver 
of  sulphur.  At  piesent  the  term  hydrogureted  sulphur- 
ets  is  applied  to  these  solutions.  They  are  conceived  to 
be  combinations  of  the  alkaline  bases  with  sulphur  and 
sulphureted  hydrogen  at  once,  and  therefore  to  be  triple 
compounds.  The  proportion  of  sulphureted  hydrogen 
is  often  very  small. 

The  hydrosulphurets  precipitate  almost  all  the  metals 
from  their  solutions.  The  precipitates  vary  in  their  co- 
lour according  to  the  metal.  The  following  Table  exhi- 
bits a  view  of  the  colours  of  the  various  precipitates  in 
these  cases,  as  far  as  the  subject  has  been  investigated. 
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Hydrosulphuret  of 

Hydrogureted  Sulphuret 

Potash. 

of  Potash. 

Gold    .     .     . 

Black  . 

Black 

Platinum 

Black  .     .     . 

Black 

Silver       .     . 

Black  .     .     . 

Black 

Mercury 

Brown  black 

Brown,  becoming  black 

Palladium     . 

Black  .     .     . 

Copper     .     . 

Black  .     .     . 

Brown 

Iron     .     •     . 

Black  .     .     . 

Black,  becoming  yellow 

Nickel      .     . 

Black  .     .     . 

.  Black 

Tin      .     .     . 

Black  .     .     . 

Black 

Lead    .     .     • 

Black  .     .     . 

White,  becoming  black 

Zinc    .     .     . 

While       .     . 

White 

Bismtith  .     . 

Black  .     .     . 

Black 

Antimony 

Orange     .     . 

Orange  yellow 

Tellurium     . 

Black?      .     . 

Deep  brown  or  black 

Arsenic    .     . 

Yellow      .     . 

Yellow 

Cobalt      .     . 

Black  .     .     . 

Black 

Manganese   . 

White       .     . 

White 

Chromium    . 

Green       .     . 

Molybdenum 

Reddish  brown 

Uranium 

Brown      .     . 

Brownish  yellow 

Titanium 

Bottle-green 

Bluish  green. 

Columbium 
Cerium     .     . 

Chocolate 
Brown      .     . 

Soaps.  As  these  soaps  differ  from  each  other  very  ma- 
terially, according  as  their  base  is  an  alkali,  an  earth,  or 
a  metallic  oxide,  it  will  be  proper  to  consider  each  set 
separately. 

Sect.  I.     Of  Alkaline  Soa/is. 

All  or  most  of  the  fixed  oils  are  capable  of  combining 
with  the  alkalies,  and  forming  soap  ;  but  the  differences 
which  they  produce  on  the  qualities  of  the  soap  have  on- 
ly been  observed  in  a  few  cases.  We  can  only  consider 
the  different  species  occasioned  by  different  alkalies. 

Sp.  1.  Soap  uf  Soda,  or  Hard  Soap.  The  word  soap 
{safio,  c-uTrav)  first  occurs  in  the  writings  of  Pliny  and 
Galen,  and  was  obviously  derived  from  the  old  German 
word  scpe  :  for  the  knowledge  of  this  useful  compound 
seems  first  to  have  arisen  among  the  Gauls  and  Ger- 
mans. 

Hard  soap  is  made  by  mixing  soda  of  commerce  with 
a  sufficient  quantity  of  lime  and  water  to  deprive  it  of  its 
carbonic  acid,  drawing  ofl'  the  ley,  and  boiling  it  with  a 
quantity  of  olive  oil  or  tallow,  amounting  to  six  times 
the  weight  of  the  soda  used.  When  sufficiently  boiled, 
a  quantity  of  common  salt  is  added,  which  induces  the 
soap  to  separate  from  the  water,  and  to  float  upon  the 
surface.  Though  in  this  country,  where  kelp  is  usually- 
employed,  at  least  in  part,  to  furnish  the  soda,  the  quan- 
tity of  common  salt  present  from  the  beginning  is  usually 
sufficient  without  any  addition.  The  soap  is  then  pour- 
ed into  proper  vessels,  and  when  cold  cut  into  parallelo- 
pipcds.  Whale  oil  has  been  tried,  but  found  improper 
for  making  hard  soap.  In  this  coimtry,  tallow  is  usual- 
ly employed.  In  France,  and  the  south  of  Europe, 
olive  oil  is  used.  When  oil  or  tallow  alone  is  used,  the 
soap  has  a  white  colour ;  but  it  is  usual  to  add  a  quantity 
of  rosin,  which  gives  it  a  yellow  colour,  and  a  softer  con- 
sistence.    It  is  then  called  yellow  soap. 

The  appearance  and  properties  of  common  soap  are  so 
well  known,  that  it  is  unnecessary  to  describe  it.  The 
various  uses  to  which  it  is  applied  are  equally  well  known. 
It  dissolves  in  alcohol,  but  is  precipitated  by  the  addition 
of  water.  With  water  it  readily  mixes,  though  it  does 
not,  strictly  speaking,  dissolve  in  that  liquid,  as  most  of 
it  is  separated  by  the  filter.  A  specimen  of  white  soap 
analysed  by  Darcet,  Lelievrc,  and  PcUetier,  was  compo- 
sed of  60.94  oil, 

8.56  alkali, 
30.50  water. 


Chap.  V. 

Of  Soaps. 

The  fixed  oils  have  the  property  of  combining  with 
alkalies,  earths,  and  metallic  oxides,  and  of  forming  a 
class  of  compounds  which  have  received   the  name  of 
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Sp.  2.  Soap  of  Potash,  or  Soft  Soaji.  When  potash 
is  substituted  for  soda,  the  soap  never  hardens  by  cool- 
ing, but  remains  always  soft.  Whale  oil  is  said  to  be  em- 
ployed in  the  manufacture  of  soft  soap.  A  little  tallow 
is  also  added,  which,  by  peculiar  management,  is  disper- 
sed through  the  soap  in  fine  white  sjiots.  The  proper- 
ties of  soft  soap  are  too  well  known  to  need  description. 
It  is  the  only  species  of  soap  with  which  the  ancients  were 
acquainted.  It  is  but  little  used  in  this  country  in  com- 
parison of  hard  soap. 

Sp.  3.  Soap  of  Ammonia.  This  soap  may  be  formed 
by  digesting  carbonate  of  ammonia  on  soaj)  of  lime.  Its 
taste  is  more  pungent  than  that  of  conmion  soap.  It 
mixes  sparingly  with  water,  but  is  pretty  solul)le  in  alco- 
hol. The  substance  employed  as  an  external  application 
by  surgeons  vmder  the  name  of  volatile  liniment,  is  scarce- 
ly any  thing  else  than  this  soap. 
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Sect.  II.     Of  Earthy  Soa/js. 

Tlic  earthy  soaps  diflVr  essentially  from  tlic  alkaline, 
in  beinp;  insoluble  in  water,  and  llierelbre  incapable  of 
bciii)^  used  as  determents.  They  arc  formed  wlieiuver  a 
solution  of  common  soap  in  water  is  mixed  with  that  of 
•an  carlliy  salt.  Hence  the  reason  that  all  waters  holdin(j 
an  earthy  saltin  solution  arc  unfit  for  wasliing.  They  de- 
compose the  common  snap,  and  form  a  soaj)  insoluble  in 
water.  Such  waters  are  called  /lard,  and  arc  very  fre- 
quent, especially  in  pit  wells. 

All  the  earthy  soaps  are  insoluble  in  alcohol,  except 
soap  of  magnesia,  which  dissolves  both  in  alcohol  and 
fixed  oils.  The  earthy  soaps  are  all  while,  and  require  a 
considerable  heat  to  melt  them. 

Sect.  III.     0/ Metallic  Soa/is. 

The  metallic  soaps  may  be  formed  in  the  same  way  as 
the  earlliy  soaps.  They  are  insoluble  in  water,  and  can- 
not be  used  as  detergents;  but  several  of  them  are  solu- 
ble in  alcohol  and  in  fixed  oils.  The  (greater  number  of 
them  have  a  white  colour;  but  soapof  cobalt  is  of  a  lead- 
en colour  ;  soap  of  iron,  reddish-brown  ;  and  soap  of  cop- 
per, i^retn.  UerthoUet,  who  examined  these  soaps,  has 
recommended  some  of  them  as  paints. 

Some  of  the  mctanic  oxides,  as  those  of  mercury,  lead, 
and  bisiimlli,  when  mixed  with  fat  oils  and  water,  and 
boiied,  form  an  intimate  combination  with  the  oil,  used 
by  surgeons  under  the  name  oi  Jilastcr.  Litharge  is  the 
metallic  substance  commonly  usea  for  these  compounds, 
and  olive  od  answers  better  than  any  otlier  hitherto  tried. 
These  plasters  soften  when  heated,  and  adhere  very 
strongly  to  the  skin  wlien  spread  thin  upon  Unen  or  lea- 
ther, but  they  may  be  drawn  off  by  using  the  requisite 
force,  without  leaving  any  poi-tion  adjiering  to  the  skin. 
In  these  properties  their  excellence  consists. 


BOOK  III. 

OF  AFFINITY. 

Having  taken  a  view  of  the  difTerent  substances  which 
constitute  the  objects  of  chemistry,  it  remains  for  us  to 
make  a  few  remarks  on  the  force  by  which  difVcrent  bo- 
dies arc  united  together,  and  kept  in  combination.  This 
force  has  received  the  name  oiajfnntij. 

All  the  great  bodies  which  constitute  the  solar  system 
are  urged  towards  each  other  by  a  force  which  preserves 
them  in  their  orbits,  and  regulates  their  motions.  Tliis 
force  has  received  tlie  name  of  attraction.  Newton  de- 
monstrated that  this  force  is  the  same  \\\X.\\  gravitation^  or 
the  force  by  which  a  heavy  body  is  urged  towards  the 
earth. 

When  two  bodies  are  brought  within  a  certain  dis- 
tance, they  adhere  together,  and  require  a  considerable 
force  to  separate  them.  Hence  it  appears  that  bodies  arc 
not  only  attracted  towards  the  planetary  bodies,  but  to- 
wards each  other.  In  all  cases  wc  find  tlie  particles  of 
matter  united  together  in  masses,  difli  ring  indeed  in  mag- 
nitude, but  containing  all  of  them  a  considerable  number 
of  particles.     These  particles  remain  united,  and  cannot 


be  separated  without  the  application  of  a  considerable 
force. 

Thus  we  sec  that  there  is  a  certain  unknown  force 
which  urges  bodies  towards  each  other  ;  a  force  which 
acts  not  only  upon  large  masses  of  matter,  but  upon  the 
particles  of  which  bodies  arc  composed.  Attraction, 
therefore,  as  far  as  we  know,  extends  to  all  matter,  an^ 
exists  mutually  between  all  matter. 

The  change  wliich  attraction  produces  on  bodies  is  u 
diminution  of  their  distance.  Now  the  distances  of  bodies 
from  each  other  are  of  two  kinds,  either  too  small  to  be 
perceivi:!d  bj  our  senses,  or  great  enough  to  liC  easily 
perceived  and  estimated.  Hence  the  attractions  of  l>o- 
dies,  as  far  as  regards  us,  naturally  divide  themselves 
into  two  classes.  1.  Those  which  act  at  sensible  distan- 
ces from  each  other.  2.  Those  which  act  at  inscnsibU". 
distances.  It  is  to  the  second  of  these  attractions  that 
the  term  chemical  affinity  has  been  given. 

Chemical  affinity  then  is  the  attraction  which  exists 
between  the  particles  of  bodies,  which  urges  them  to- 
wards each  other,  and  keeps  thejn  united.  Now  the 
paiticles  of  matter  arc  of  two  kinds,  cither  homogericour, 
or  heterogeneous.  By  homogeneous  particles  are  meant 
the  particles  which  compose  the  same  body ;  by  hetero- 
geneous, those  which  compose  difTerent  bodies.  Thus 
the  particles  of  iron  arc  homogeneous  ;  but  a  particle  of 
iron  and  a  particle  of  lead  are  heterogeneous. 

Homogeneous  affinity  urges  the  homogeneous  parti- 
cles towards  each  other,  and  keeps  them  united.  It  is 
usually  denoted  by  the  term  cohesion,  and  sometimes 
by  adhesion,  when  the  surfaces  of  bodies  oidy  are  refer- 
red to. 

Heterogeneous  affinity  urges  heterogeneous  particles 
towards  each  other,  and  keeps  them  at  insensible  distan- 
ces, and  of  course  is  the  cause  of  the  formation  of  new 
integrant  particles  composed  of  a  certain  number  of  he- 
terogeneous particles. 

Affinity,  like  sensible  attraction,  varies  with  the  dis- 
tance of  tlic  attracthig  bodies ;  but  the  rate  at  which  it 
varies  remains  still  unknown.  The  characteristic  marks 
of  affinity  may  be  reduced  to  the  three  following. 

1.  It  acts  only  at  insensible  distances,  and  of  course 
affects  only  the  particles  of  bodies. 

2.  Its  force  is  always  the  same  in  the  same  particles, 
but  it  is  diflcrent  in  different  particles. 

".  This  difference  is  not  afTcctcd  by  the  mass.  Thus, 
if  A  have  a  greater  affinity  for  C  than  B  has,  the  mass 
of  B  may  be  considerably  increased,  while  that  of  A  re- 
mains unchanged,  yet  B  is  not  capable  of  taking  a  part 
of  C  from  A.*  Let  us  now  take  a  particular  view  of 
gases,  liquids,  and  solids,  that  wc  may  ascertain  in  what 
way  they  unite,  and  how  far  their  combinations  are  influ- 
enced by  the  state  of  the  bodies  themselves. 

Chap.  I. 

0/  Gases. 

Gasf-s  are  clastic  fluids,  which  yield  to  the  smallest 
impression,  and  have  their  parts  easily  moved.  Their 
elasticity  varies  with  the  pressure,  and  hence  it  follows 
that  their  particles  mutually  repel  inversely  as  tie  dis- 
tances of  their  centres  from  each  other.  The  gaseous 
bodies   at   present    known    (Including   some    vapours) 


•  This  is  the  law  for  many  years  received  hy  elicmists  RS  an  axiom,  and  illustrated  by  Berg-man  at  preat  length.     It  was  lately  CftD- 
cd  in  question  by  BertlioUct.    But  the  experiments  on  which  his  opinion  was  founded,  have  "not  stood  tlie  test  of  repetiuon. 
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amount  to  22.     The  following  tabic  exhibits  their  names 
and  their  specific  gravity. 

Gases.  Specific  Gravity. 

Air 1.000 

Chloric  gas 2.713 

Nitric  acid 2.427 

Sulphurous  acid    ....  2.097 

Vapour  of  ether    ....  2.250 

Vapour  of  alcohol      .     .     .  2.100 

Muriatic  acid 1.278 

Fluoric  acid ■ 

Nitrous  oxide 1.603 

Carbonic  acid 1.518 

Sulphureted  hydrogen  .     .  1.147 

Oxygen       1.093 

Nitrous  gas 1.038 

Azote 0.969 

Carbonic  oxide      ....  0.956 

defiant  gas 0.974 

Steam 0.700 

Ammonia 0.600 

Carbureted  hydrogen     .     .  0  555 

Arsenical  hydrogen   .     .     .  0.529 

Phosphureted  hydrogen     .  0.852 

Hydrogen 0.074 

The  gases  usually  contain  water.  This  liquid,  in 
most  of  them,  is  in  the  state  of  vapour,  and  intimately 
united.  It  may  be  partly  separated  by  cold,  or  by  sub- 
stances which  have  a  strong  affinity  for  water,  as  sulphu- 
ric acid,  dry  muiiate  of  lime,  and  the  dry  fixed  alkalies. 
From  the  experiments  of  Saussure  we  learn,  that  a  hun- 
dred cubic  inches  of  air  saturated  with  moisture  at  the 
temperature  of  57°  contain  0.35  of  a  grain  troy  of  mois- 
ture.' 

When  gaseous  bodies  are  brought  into  contact  with 
each  other,  they  mix  equably,  how  much  sover  they  dif- 
fer in  specific  gravity ;  and  when  once  mixed,  they  never 
after  separate.  By  this  mixture,  neither  the  bulk  nor 
the  specific  gravity  of  the  gaseous  bodies  is  altered. 
This  mutual  mixture  seems  to  be  analogous  to  what 
happens  when  liquids  are  mixed  together,  and  seems 
explicable  in  the  same  way.  It  seems  to  be  owing  to  a 
weak  attraction  which  exists  between  the  particles  of  all 
gaseous  bodies.  Mr  Dalton  affirms,  that  it  is  owing  en- 
tirely to  the  diff'ercnce  between  the  size  of  the  particles 
of  different  gases. 

Several  gases  have  the  property  of  uniting  intimately 
with  each  other,  and  of  forming  new  products  possessing 
peculiar  properties.  The  following  table  exhibits  a 
view  of  those  that  unite  upon  simple  mixture  with  the 
products  which  they  form. 

Products. 

^  .,     .  ( Nitrous  acid. 

Oxygen  with  nitrous  gas      .      ^  Citric  acid. 

Ammonia  with  vapour   .     .     .     Liquid  ammonia. 

muriatic  acid    .     Muriate  of  ammonia, 
fluoric  acid       .     Fluate  of  ammonia, 
carbonic  acid    .     Carbonate  of  ammonia, 
sulphurous  acid    Sulpliitc  of  ammonia, 
sulphureted  hy-  5  Hydrosulphuret  of  am- 
drogen    .      J     monia. 

The  following  are  tlie  gases  wJiich  combine  only  in 


particular  circumstances  with  the  products  which  they 
form. 


Oxygen  with  hydrogen    .     . 
carbonic  oxide 
azote       .     .     . 
sulphurous  acid 
nitrous  oxide   . 


Products. 
Water. 
Carbonic  acid. 
Nitric  acid. 
Sulphuric  acid. 
Nitric  acid. 


The  combination  of  the  first  two  sets  is  produced  by 
combustion,  and  may  be  accomplished  either  by  a  red 
heat,  or  by  the  electric  spark.  Oxygen  and  azote  unite 
slowly  by  means  of  electric  sparks,  but  without  combus- 
tion. Little  is  knovra  of  the  way  in  which  the  remaining' 
sets  combine. 

From  the  experiments  hitherto  made,  it  follows,  that 
when  gaseous  bodies  unite,  they  unite  either  in  equal 
bulks  of  each,  or  two  or  three  parts  by  bulk  of  one,  unite 
with  one  part  by  bulk  with  the  other.  The  following 
table  exhibits  a  view  of  the  proportions  of  the  diff"erent 
constituents  by  bulk,  of  various  compounds  formed  by 
the  union  of  elastic  fluids. 


Compounds. 

Constituents  by  bulk. 

Muriate  of  ammonia 

100  ammoniacal 

100  muriatic  acid  gas 

Carbonate  of  ammonia 

100  ditto      .     .     . 

100  carbonic  acid  gas 

Subcarb.  of  ammonia 

100  ditto     .     .     . 

50  ditto 

Water 

100  hydrogen  gas 

50  oxygen  gas 

Nitrous  oxide  .     .     . 

100  azotic  gas 

50  ditto 

Nitrous  gas      .     .     . 

100  ditto     .     .     . 

100  ditto 

Nitric  acid   .... 

100  ditto     .     .     . 

200  ditto 

Nitric  acid  .... 

200  nitrous  gas 

100  ditto 

Nitrous  acid     .     .     . 

300  ditto     .     .     . 

100  ditto 

Ammonia     .... 

100  azotic  gas      . 

300  hydrogen 

Sulphuric  acid       .     . 

100  sulphurous  acid 

50  oxygen 

Oxymuriatic  acid 

300  muriatic  acid 

100  ditto 

Carbonic  acid  .     .     . 

100  carbonic  oxide 

50  ditto 

Some  gases,  when  mixed  together,  have  the  property 
of  mutually  decomposing  each  other.  The  following  is 
a  list  of  these  gases. 

Oxygen  with phosphureted  hydrogen 

Sulphureted  hydrogen  with  nitrous  gas 

sulphurous  acid 

Many  gases  decompose  each  other  by  combustion, 
produced  either  by  electric  sparks,  or  by  a  red-hot  body. 
The  following  are  the  principal  of  these  gases. 


Oxygen  with 


Nitrous  oxide  with 


sulphureted  hydrogen 
carbureted  hydrogen 
defiant  gas 
vapour  of  ether 
-^—^—  alcohol 
hydrogen 

phosphureted  hydrogen 
sulphureted  hydrogen 
carbonic  oxide 
carbureted  hydrogen 
olcfiant  gas 
vapour  of  ether 
alcohol 

Nitrous  gas  with     .     .  hydrogen 

sulphurous  acid 

Hydrogen  with        .     .  sulphurous  acid 
carbonic  acid 

Vapour  of  water  with  carl)ureted  hydrogen 
olcfiant  gas 
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Water  absorbs  a  certain  portion  of  all  the  p;ascs.  Some 
of  thcni  are  absorbed  only  in  small  (|Uiiiitily  by  that  li- 
quid, others  in  large  cuiuntity.  Tlie  lollowinj;  tabic  ex- 
hibits the  bulk  of  each  j^as  absorbed  by  100  parts  of  wa- 
ter freed  from  air  by  boiling,  as  determined  by  the  expe- 
riments of  Dr  Henry  and  Mr  Uallon. 


Gases. 

Absorption 
lie  ..' 

accoriliiiu  to 
Uallon. 

Carbonic  acid     .     .     . 
Sulphurcted  hydrogen 
Nitrous  oxide     .     .     . 

108 

106 

86 

100 
100 
100 

Olefiant  gas   .... 

12.5 

Nitrous  gas    .... 
Oxygen  gas   .... 
Phosphureted  hydrogen 
Carbureted  hydiogcn  . 

5 

3.7 
2.  It 
1.1 

3.7 
3.7 

3.7 

Azotic  gas      .... 
Hydrogen       .... 
Carbonic  oxide  .     .     . 

1.53 
1.61 
2.01 

1.56 
1.56 
1.56 

Dr  Henry's  numbers  are  the  result  of  experiment : 
Mr  Dalton'sof  experiment  modified  a  little  liy  a  happy 
generalization.  He  conceives  that  the  degree  of  the  ab- 
sorption of  each  of  the  lour  sets,  into  which  the  gases  arc 
divided  by  tlic  horizontal  lines  in  the  preceding  table,  may 
be  represented  as  follows  : 


First  set,     Water  absorbs  its  own  bulk  =  1- 


Second  set, 
Third  set, 
Fourth  set, 


Ath  its  bulk  = 


I 


A 


I_ 

1_ 

2-' 
1 


^ 


F 


From  this  generalization,  which  holds  at  least  very 
nearly,  it  follows  that  the  density  of  the  gases,  after  ab- 
sorption, is  either  the  same  as  before  it,  or  at  least  some 
submultiple  of  it,  and  the  distance  between  their  parti- 
cles is  cither  the  same  as  before,  or  twice,  thrice,  or  four 
times  as  great. 

Dr  Henry  has  shown,  that  whatever  be  the  density  of 
the  gas,  the  bulk  of  it  absorbed  is  always  the  same.  If 
carbonic  acid  gas  be  reduced  by  pressure  to  twice  the 
usual  density,  water  still  continues  to  absorb  its  own  bulk 
of  it.  Hence  by  increasing  the  pressure,  water  may  be 
made  to  absorb  any  quantity  of  a  gas  whatever. 

The  gases  still  retain  tlicir  elasticity  after  they  have 
been  absorbed  by  water,  accordingly  they  make  their 
escape  if  the  water  be  placed  under  the  exhausted  re- 
ceiver of  an  air  pump. 

The  proportion  of  a  gas  absorbed  by  water,  depends 
very  much  upon  its  purity.  Thus  water  absorbs  its  own 
bulk  of  pure  carbonic  acid  gas  ;  but  if  the  carbonic  acid 
gas  be  mixed  with  common  air,  the  proportion  of  it  ab- 
sorbed is  much  diminished.  Water  impregnated  with  a 
gas  must  be  in  contact  witli  a  portion  of  the  very  gas  ab- 
sorbed, otherwise  that  gas  soon  makes  its  escape  altoge- 
ther. 

As  the  temperature  increases,  the  absorbability  of  the 


gases  by  water  diminishes,  no  doubt  in  consequence  of 
the  increased  elasticity  of  the  gases. 

This  absorption  of  the  gases  by  water  is  probably  the 
consequence  of  an  afl'inity  between  lliem  and  that  liquid. 
Hence  the  determinate  proportion  of  each  absorbed,  and 
most  of  tlie  other  phenomena,  admit  of  an  easy  explana- 
tion. 

The  alkaline  and  acid  gases  arc  very  absorbable  by 
water,  and  of  course  are  acted  on  by  a  strong  affinity. 
The  following  Table  c-x'.iibils  a  view  of  the  bulk  of  each 
gas  absorbed  by  one  measure  of  water. 

Sulphurous  acid,         33 

I'luoric  acid         .  I75-{- 

Murialic  acid,     .  516 

Ammoniacal  gas,  780 

When  a  cubic  inch  of  water  is  saturated  with  these 
gases,  its  bulk  increases.  The  following  Table  exhibits 
the  bulk  of  water  when  thus  saturated,  supposing  the 
original  bulk  to  have  been  I. 

Saturated  with 

Sulphurous  acid,  1,040 

Muriatic  acid     .  1.500 

Ammoniacal,      .  1.666 

Thus  the  water  undergoes  an  expansion,  so  that  the 
density  of  the  gases  absorbed  is  not  in  reality  so  great 
as  it  appears  to  be.  The  following  Table  exhibits  llie 
real  densities  of  these  gases  in  the  water. 


Sulphurous, 
Muriatic 
Ammonia,    . 


31.7=:3'  nearly. 

344.0  =  7^ 
468.0  =  8^ 


That  these  gaseous  bodies  combine  chemically  with 
water,  cannot  be  doubted. 

The  simple  gases  have  the  property  of  combining  with 
different  solid  bodies,  and  of  forming  compounds  some- 
times gaseous,  sometimes  liquid,  and  sometimes  solid. 
Oxygen  combines  with  two  doses  of  carbon,  forming 
carbonic  acid,  and  carljonic  oxide,  both  gases ;  the  first 
a  product  of  combustion,  the  second  a  combustible 
oxide.  It  combines  with  three  doses  of  phosphorus, 
forming  cxide  of  phosphorus,  phosphorous  acid,  and 
phosphoric  acid,  all  of  which  are  solid  bodies.  It  unites 
likewise  with  three  doses  of  sulphur,  and  forms  oxide  of 
sulpliur,  sulphurous  acid,  and  sulphuric  acid  ;  the  first  a 
solid,  the  second  a  gas,  the  third  a  liquid.  It  combines  in 
various  proportions  with  the  metals,  and  all  the  metallic 
oxides  are  solids. 

Hydrogen  appears  to  combine  in  at  least  two  propor- 
tions witi)  eLicli  of  the  other  simple  combustibles.  It 
unites  also  with  several  of  the  metals,  but  the  propor- 
tions have  not  been  ascertained. 

Chap.  II. 

Of  Liquids. 

A  LiquiD  is  a  fluid,  not  sensibly  elastic,  the  parts  of 
which  yield  to  the  smallest  impression,  and  move  easily 
upon  each  oiner.  ,\ll  liquids  have  a  certain  cohesive 
force  by  which  their  particles  are  retained  logelhtr,  and 
this  force  is  much  greater  in  mercury  than  in  water. 
The  following  Table  exhibits  a  list  of  liquids,  with  their 
relative  specific  gravities. 
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Water  •        • 

Ethers        .... 
Prussic  acid 
Petroleum 
Volatile  oils 

Alcohol       .... 
Fixed  oils 

Supersulphureted  hydrogen 
Nitric  acid 
Sulphuric  acid 
Phosphuret  of  sulphur 
Mercury  . 


1. 000 

0.632  to  0.900 

0.705 

0.730  to  0.878 

0.792  to  1.094 

0.796 

0.913  to  0.96S 

1.583 
1.885 


13.368 


Most  substances  are  rendered  liquid  by  heat ;  but  these 
are  the  only  bodies  that  are  permanently  liquid  in  this 
country. 

Some  liquids  may  be  mixed,  and  of  course  combine  m 
any  proportion  whatever.  In  this  respect  they  resemble 
the  gases.  The  following  is  a  list  of  these  liquids  : 

Water  with        .        alcohol. 

nitric  acid. 

sulphuric  acid. 
Alcohol  with       .         ether. 
Sulphuric  acid  with  nitric  acid. 


Fixed  oils  with 


Volatile  oils  with 


petroleum, 
volatile  oils, 
fixed  oils, 
petroleum, 
volatile  oils. 


great  number  of  solid  bodies.  It  combines  with  them  in 
two  ways.  In  the  first  way,  the  solid  retains  its  solidity, 
while  the  water  loses  its  liquid  form.  Such  combinations 
are  called  hydrates.  In  this  way  water  combines  with 
sulphur,  metallic  oxides,  earths,  alkalies,  many  acids, 
all  salts,  hydrosulphurets,  and  many  animal  and  vegeta- 
ble substances.  In  the  second  way,  the  water  dissolves 
the  solid,  and  the  whole  becomes  liquid.  In  this  way  it 
acts  upon  many  acids,  alkalies,  earths,  salts,  and  vegeta- 
ble substances. 

These  combinations  are  all  chemical,  and  the  hydrates 
appear  to  be  the  most  intimate.  Their  specific  gravity 
is  always  greater  than  the  mean,  while  the  specific  gra- 
vity of  saline  solutions  is  usually  less  than  the  mean. 

The  action  of  the  other  liquids  on  solids  has  been 
hitherto  but  imperfectly  investigated. 

Chap.  III. 

Of  Solids. 

Solids  are  bodies  composed  of  particles  that  cohere 
together,  and  cannot  be  moved  among  themselves,  with- 
out the  exertion  of  a  force  sufficient  to  destroy  the  co- 
hesion of  the  body.  They  are  very  numerous,  and  their 
specific  gravity  varies  more  than  that  of  gases  or  liquids. 
The  following  Table  exhibits  the  specific  gravity  of  the 
most  remarkable  solids : 


These  liquids,  when  once  mixed,  form  a  homogeneous 
compound,  and  do  not  afterwards  separate  again.  The 
union  is  attended  with  the  evolution  of  heat,  and  with  a 
certain  degree  of  condensation,  for  the  specific  gravity  is 
always  greater  than  the  mean. 

The  following  Table  exhibits  a  list  of  those  liquids 
that  unite  with  each  other  only  in  certain  proportions. 


Water  with 
Alcohol  with 

Ether  with 


ether.  # 

volatile  oils, 
volatile  oils, 
petroleum. 

phosphuret  of  sulphur, 
volatile  oils, 
petroleum. 


Volatile  oils  with        petroleum. 

The  following  Table  exhibits  a  list  of  the  most  re- 
markable liquids  that  do  not  sensibly  combine  : 


Water  with 


Fixed  oils  with 
Mercury  with 


petroleum. 

fixed  oils. 

supersulphureted  hydrogen, 

ether. 

water. 

alcohol. 

ether. 

volatile  oils. 

petroleum. 

No  doubt  the  action  of  liquids  on  each  other  depends 
upon  their  affinity.  The  first  class  have  the  greatest  af- 
finity for  each  other ;  that  of  the  second  is  greater,  and 
that  of  the  third  is  less,  than  the  cohesion  of  the  particles 
af  each. 

Water  has  the  property  of  combining  with  a  very 


Sp.  Gravity. 

Charcoals  .         .         .  0.223  to     1.525 

Vegetable  bodies       .         .  0.240  to     1.354 

Salts  ....  0.273  to    7.176 

Earths       ....  0.346  to    4.842 

Solid  acids         .         .         .  0.567  to    3.391 

Earthy  compounds    .  .  0.680  to    4.815 

Bitumens  and  solid  oils      .  0.892  to     1.357 

Fixed  alkalies  .         .  1.335  to     1.708 

Phosphorus        .         .         .  1.770 

Carburets  of  iron        .         .  1.987  to    7.840 

Sulphur  .         .         .  1.990 

Glass  ....  2.732  to    3.329 

Carbon      ....  3.518  to    3.531 

Metallic  sulphurets  .  3.225  to  10.000 

:Metals  and  alloys  and  oxides  0.600  to  23.00 

The  following  solids  combine  with  each  other  in  any 
proportion  whatever. 

Sulphur  with  phosphorus. 

Carbon  with  iron  ? 

Metals  witli  most  metals. 

Protoxide  of  antimony  with  sulphurct  of  antimony. 

Earths  with  earths. 

Earths  with  some  metallic  oxides. 

Some  earths  witli  fixed  alkalies. 

Fixed  alkalies  with  solid  oils. 

Solid  oils  with  each  other  and  with  bitumen. 

All  these  combinations  arc  produced  by  means  of  heat ; 
unless  they  be  brought  into  fusion,  or  at  least  one  of 
them,  they  do  not  combine. 

The  following  Table  exhibits  the  principal  solids, 
which  have  been  observed  to  unite  only  in  determinate 
proportions : 
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Siilpluir  widi 

Pliosphorus  wilh 
Acids  with 


metals. 

some  metallic  uxidcs. 

earths. 

fixed  alkalies  ? 

carlion. 

metals. 

some  earths. 

alkalies. 

earths. 

metallic  oxides. 


These  combinations  arc  more  intimate  than  the  pre- 
ceding, tlicy  have  been  more  accurately  examined,  and 
are.  better  known.  They  never  take  place,  unless  one  of 
the  bodies  at  least  be  brought  first  into  a  litiuid  state, 
cither  by  means  of  heat,  or  l)y  solution  in  water. 

The  salts  are  the  most  important  of  these  combina- 
tions, and  a  vast  number  of  experiments  have  been  made, 
in  order  to  ascertain  the  proportions  in  which  their  con- 
stituents combine.  The  following  Table  exhibits  the 
general  result  of  these  experiments.  The  numbeis  re- 
present the  weight  of  the  diirerent  acids  and  bases  which 
neutralize  each  other  respectively. 


Acids. 

D.1SCS. 

Sulphurous     .     . 

.     54 

Barytcs     .     . 

.     72.8 

Oxalic  .     .     .     . 

.      39.5 

Strontian  .     . 

.     46 

Nitric    .     .     .     . 

J  J.  a 

Potash       .     . 

.     42.11 

Sulpluiric       .     , 

.      37.5 

Soda     .     .     . 

.     29.75 

Phosphoric     .     . 

.      23 

Lime    .     .     . 

.     27.2 

Muriatic    .     .     . 

.      18 

Magnesia 

.      17.76 

Carbonic    .     .     . 

.     20.5 

Ammonia 

.     9 

Phosphorous 

.     32 

decomposition,  but  only  combination.  The  decomposi- 
tions which  take  plate  are  owing  to  other  causes,  such 
as  insolubility,  elasticity,  &cc.  though  this  new  opinion 
(if  accurate)  renders  Bei-gnian's  tables  of  decomposition 
of  little  comparative  value  ;  yet,  as  it  is,  seems  incon- 
sistent with  facts,  and  as  his  tables  are  in  some  cases 
useful,  and  arc  often  referred  to,  it  has  been  thought 
worth  while  to  subjoin  them  here. 

Table  of  Chemical  Decom/ioaiiiont. 


Suppose  we  wish  to  form  sulphate  of  barytes — from 
the  above  Table,  it  appears  tliat  we  must  unite  together 
o7.5  parts  by  weight  of  sulphuric  acid,  and  72.8  parts  of 
barytcs. 

From  various  experiments  hitherto  made,  it  appears 
that  the  supcrsalts  contain  twice  as  much  acid,  and  the 
subsalts  twice  as  much  base,  as  the  neutral  salts.  Sup- 
pose that  a  given  quantity  of  sulphate  of  potash  is  com- 
posed of  100  potash,  imitcd  with  x  of  sulphuric  acid, 
then  supersulphate  of  potash  is  composed  of  100  potash, 
united  with  2x  sulphuric  acid.  The  triple  salts  appear 
to  consist  of  two  different  salts  united  together.  Thus 
alum  may  be  considered  as  a  compound  of  aul/i/iate  of 
ySo/osA  and  sulphate  of  alumina. 

According  to  the  old  doctrine  of  affinity  delivered  by 
Bergman,  all  bodies  capable  of  combining  have  an  afVuiiiy 
for  each  other.  This  aflinity  is  a  constant  force,  which 
may  be  represented  by  numbers.  Affinity  is  elective  ; 
that  is  to  say,  if  a  has  a  stronger  affinity  for  m  than  b  has, 
and  if  m  uc  combined  with  6,  formir.g  a  compound  which 
■we  may  represent  by  mb  ;  n,  upon  being  mixed  with  this 
compound,  has  (he  property  of  separating  b  completely 
from  m,  and  taking  its  place,  so  as  to  form  a  compound 
ma,  while  b  is  entirely  disengaged.  This  doctrii.c  has 
been  lately  called  in  question  by  Berthollet.  According 
to  Berthollet,  affinity  is  not  elective,*  and  never  occasions 


•  It  appears  to  me  impossible  to  conceive  any  pro- 
priety in  the  term  elective,  as  applied  to  the  inanimate 
particles  of  chemical  combination:  The  affinities  exerted 
are  at  all  times  covifiulsive  ;  and  this  term  1  think  is  bet- 
ter adapted  to  the  real  state  of  the  case.     Coxe. 


1. 

Soracic 

VII. 

X. 

Xlli. 

Alkalies. 

Sulphurous 

Oxide  op 

Oxide  of 

Oxide  op 

— 

Nitrous 

Silver. 

Ikon. 

Lead. 

Sulphuric 

Carbonic 

— 

— 

— 

acid 

I'russic. 

.Muriatic 

Oxalic  acid 

Sulphuric 

Xitric 

acid 

Tartarous 

acid. 

Muriatic 

Oxalic 

jamphoric 

■Saclactic 

I'hosphoric 

Sulphuric 

Bulpl.uric 

Oxalic 

Fluoric 

IV. 

Saclactic 

Saclactic 

Arsenic 

Oxalic 

.Magnesia 

Phosphoric 

Muriatic 

Tartaric 

Tartaric 



Sulphurous 

Siuic 

Muriatic 

Arsenic 

Oxalic 

Nitric 

Phosphoric 

Phosphoric 

Succinic 

Phosphoric 

Arsenic 

\rsenic 

Sulphurous 

Citric 

Sulphuric 

Fluoric 

Kluoric 

Suberic 

I'ormic 

Fluoric 

'I'artaric 

Succinic 

Nitric 

Benzoic 

Arsenic 

Citric 

Citric 

Fluoric 

Acetic 

Saclactic 

Formic 

Formic 

Citric 

Saclactic 

Succinic 

Acetic 

\cclic 

Formic 

lJor:icic 

Nitric 

Succinic 

ioracic 

Acetic 

Sulphurous 

.Muriatic 

Prussic 

i'russic 

Boracic 

Mlious 

Tartaric 

Carbonic. 

Carbonic. 

Prussic 

Carbonic 

Citric 
Malic 
Benzoic 

Caibonic. 

1    1   U93II' 

U. 

Acetic 

VIII. 

XI. 

xrv. 

Barvtes 

Boracic 

Oxide  of 

Oxide  op 

Oxide  of 

AND 

Sulphurous 

Mercury. 

Nickel. 

Zinc 

Stuontian 

Nitrous 

— 

— 

— 



Carbonic 

Muriatic 

Oxalic  acid 

Oxalic  acid 

Sulphuric 

Prussic 

Oxalic 

Muriatic 

Sulplmric 

Oxalic 

Succinic 

Sulphuric 

Muriatic 

Succinic 
Fluoric 

Arsenic 

I'artaric 

Saclactic 

V. 

Phosphoric 

Nitric 

.Nitric 

Phosphoric 

Alumina. 

Sulphuric 

Phosphoric 

Tartaric 

Saclactic 



Saclactic 

Fluoric 

Phosphoric 

Nitric 

Sulphuric 

Tartaric 

Saclactic 

Citric 

Muriatic 

Nitric 

Citric 

Succinic 

Succinic 

Suberic 

Miniatic 

Sulphurous 

Citric 

rUioric 

Citric 

Oxalic 

Nunc 

Formic 

Arsenic 

T.irtaric 

Arsenic 

Fluoric 

Acetic 

Formic 

Arsenic 

Fluoric 

.\cetic 

.\rscnic 

Acetic 

Benzoic 

Tartaric 

Boracic 

Boracic 

Boracic 

Acetic 

Succinic 

Prussic 

Prussic 

Piussic 

Boracic 

Saclactic 

Carbonic 

Carbonic. 

Carbonic. 

Sulphurous 
Nitrous 

Citric 
Phosphoric 

Carbonic 

Benzoic 

XV. 

Prussic 

Acetic 

IX. 

XIL 

Boracic 
Siilphnroiis 

OxillE   OF 
COPFEB. 

Oxide  of 

Oxide  or 

BltMCTH. 

111. 

Lime. 

Nitrous 

— 

Tin. 

— 

Carbonic 

Oxalic  acid 

— 

Oxalic  acid 

Oxalic 

Piussic. 

Taruic 

Tartaric  acid 

-Arsenic 

Sulphuric 
Tartaric 

Mori.ilic 

Muriatic 

Tartaric 

\l. 

>uiphuric 

Sulphuric 

Phosphoric 

Succinic 

Oxide  or 

Sacl.'.clic 

Oxalic 

Sulphuric 

Pliosphoric 

Gold. 

Nitric 

Ar~..Tlc 

.Muriatic 

S»clactic 

^" 

.\.scnic 

Ph.)5;.lioric 

Benzoic 

Nitric 

Muriatic 

Piiosphoric 

.Vi.ric 

Nitric 

.Muriatic 

acid 

iiurciiiic 

Succinic 

Fluoric 

Suberic 

Nitiic 

11,.   -ic 

Khoric 

Saclactic 

Fluoric 

Sul|'h«ric 

ic. ,  .-■ 

Saclactic 

Succinic 

Arsenic 

Arsenic 

JFur.MC 

Citric 

Citric 

Citric 

Fit  oric 

lA^clic 

Formic 

F.n  ic 

Muiic 

T.iiUiiiC 

Buracic 

Acetic 

Acilic 

Bcr.zoic 

Plio«phoric 

1  Prussic 

Boracic 

P^u^>ic 

Acetic 

PniSM..-. 

Carbonic. 

Prussic 

Carbonic 
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XVI. 

Succinic 

Tartaric 

Ammonia 

XXIV. 

Lime 

.Magnesia 

Potash 

XXXVII 

\mmonia 

Oxide  of 

Citric 

Fluoric 

Gluciiia 

Phospho- 

.Magnesia 

Alumina. 

Soda 

Succinic 

Magnesia 

Antimony. 

Formic 

Muriatic 

Yttria 
.\luniina 

rous  Acid. 

\mmonia 
Glucina 

Ammonia 
Alumina. 

Acid. 

Alumina 

__ 

.\rsenic 

Sulphuric 

~~ 

^~ 

Muriatic 

Acetic 

Nitric 
Saclactic 
Succinic 
1  artaric 

Zirconia 

Lime 
Barytes 
Strontian 
Potash 

Alumina 
Zirconia. 

XXX. 

3arytes 

Lime 

Potash 

acid 

Prussic 

XXII 

Sulphur- 

XXXI. 

XL. 

Benzoic 
Oxalic 
Sulphuric 
Nitric 

xvm. 

XXVII 

XXXII. 

XXXV. 

Soda 

Oxide  of 

Formic 

ous  Acid. 

Soda 

XXVIII. 

xxxin. 

\mmonia 

Prussic 

Cobalt. 

Acetic 

— 

Ammonia 

Muriatic 

Fluoric, 

Citric 

Magnesia 

Acid. 

Tartaric 

_ 

Prussic 

Barytes 

Glucina 

and 

Boracic, 

Acid. 

Alumina 

— 

Saclactic 

Oxalic  acid 
Muriatic 

Carbonic 

Lime 

Potash 

Alumina 
Zirconia 

Acetic 
Acids. 

Arsenic, 
and  Tung- 

Lime 

Barytes 
strontian 

Phosphoric 
Citric 

fl  1*4  A'        *     I.'    i^  ^J 

Sulphuric 

XX. 

Soda 

— 

STIC  Acids. 

Barytes 

Potash 

Succinic 

Tartaric 

Oxide  of 

Strontian 

XXV. 

Barytes 

— 

Strontian 

XXXVIII. 

Suda 

Fluoric 

Xitric 

Titanium 

.Magnesia  > 

Carbonic 

Potash 

Lime 

Magnesia 

Camphoric 

Lime 

Arsenic 

Phosphoric 

__ 

Ammonia  5 

Acid. 

Soda 

Barytes 

Potash 

Acid. 

.Magnesia 

Formic 

Fluoric 

Phosphoric 

Glucina 

— 

Strontian 

Strontian 

Soda 

— 

Ammonia. 

Acetic 

Saclactic 

acid 

Alumina 

Barytes 

Lime 

.Magnesia 

Ammonia 

Lime 

Boracic 

Succinic 

Arsenic 

Zirconia 

Strontian 

.\mmonia 

Potash 

.Mumina 

Potash 

Prussic 

Citric 

Oxalic 

Lime 

Magnesia 

Soda 

Zirconia. 

Snda 

Carbonic. 

Formic 

Sulphuric 
.Muriatic 

Potash 

Soda 

Glucina 
.\lumina 

Ammonia 
Glucina 

Barytes 
.\mmonia 

XLI. 

SXIIl 

.\cetic 

xvu. 

Arsenic 

Nitric 

Phosphoric 

Magnesia 

Zirconia. 

.\lumina 

.\lumina 

Fixed  Oils.' 

Oxide  of 
Arsenic. 

Boracic 
Prussic 

Acetic 

Acid. 

Ammonia 
Glucina 

Zirconia 

XXXVI. 

Magnesia 

Lime 

Carbonic. 

XXI. 

Barytes 

Zirconia. 

XXIX. 

Benzoic 

Barytes 

Muriatic 
acid 

Sulphuric 
Acid. 

Strontian 
Lime 

On  VM  L' R  I  A  ■ 

Acid. 

Fixed  alka* 

XIX. 

XXVI. 

TIC  Acid. 

XXXIV. 

xxxrx. 

lies 

Oxalic 

Oxide  of 

.^ 

Potash 

Nitric 

— 

Oxalic 

Potash 

Subkric 

Magnesia 

Sulphuric 
Nitric 

Manga- 

Barytes 

Soda 

Acid. 

Potash 

Acid 

Soda 

Acid. 

Ammonia 

nese. 

Strontian 

Ammonia 



Soda 

— 

Ammonia 

— 

Oxide  of 

Tartaric 



Potash 

Magnesia 

Barytes 

Barytes 

Lime 

Barytes 

Barytes 

mercury 

Phosphoric 
Fluoric 

Oxalic  acid 

Soda 

Glucina 

Potash 

Strontian 

Barytes 

Lime 

Potash 

Other  metal- 

Citric 

Lime 

Alumina 

Soda 

Lime 

Strontian 

Vlagnesia 

Soda 

j     lie  oxides. 

Saclactic 

Phosphoric 

Magnesia 

Zirconia 

Strontian 

Ammonia 

Magnesia      |.\lumina 

Lime 

lAlumina. 

PAB 

.T  11. 

CHEMICAL  EXAMINATION  OF  NATURE. 


Having  in  the  First  Part  of  this  article  given  a  sufficient 
detail  of  the  principles  of  Chemistry,  and  described  the 
substances  which  are  usually  employed  as  instruments  of 
investigation,  it  remains  for  us  now  to  take  a  view  of  the 
different  substances,  as  they  exist  in  nature,  constituthig 
the  material  world,  that  we  may  ascertain  how  far  the 
science  of  Chemistry  will  serve  towards  explaining  tlicir 
nature,  and  accounting  for  the  various  changes  which 
they  produce  on  each  other.  Now  the  different  sub- 
stances of  wliich  the  material  world,  as  far  as  we  have 
access  to  it,  is  composed,  may  be  arranged  under  the 
five  following  heads : 

1.  The  Atmosphere.  4.  Vegetables. 

2.  Waters.  5.  Animals. 

3.  Minerals. 

We  shall  take  a  view  of  each  of  these  in  succession. 


BOOK  I. 

OF  THE  ATMOSPHERE. 

The  atmosphere  is  that  invisible  fluid  which  surrounds 
the  earth  to  an  indctcnninatc  height,  and  which  got  its 
name  from  the  Greeks,  in  consequence  of  the  vapours 
that  arc  continually  floating  in  it.  Two  tilings  respect- 
ing it  claim  our  attention  ;  1.  Its  composition.  2.  The 
changes  which  take  place  in  it. 


Chap.  I. 

Of  the  Comfiosition  of  the  Atmosphere. 

For  all  the  knowledge  of  the  atmosphere  which  we 
possess,  we  are  indebted  to  the  moderns.  The  ancientg 
made  no  progress  in  the  investigation.  Its  weight  was 
determined  by  Galileo,  and  his  disciple  Torricelli ;  its 
density,  elasticity,  and  most  of  its  mechanical  properties, 
by  Boyle ;  its  relation  to  light  and  sound,  by  Hooke, 
Newton,  and  Derham  ;  but  for  our  knowledge  of  its  com- 
position, we  are  indebted  to  the  labours  of  the  chemists 
of  the  last  century.  Hales  began  the  subject.  Dr  Black 
made  an  additional  step.  Dr  Priestley  discovered  the 
substances  of  which  it  is  composed.  But  Scheele  and 
Lavoisier  were  the  pliilosopliers  who  first  placed  the 
subject  in  its  true  light ;  and  tlie  matter  was  in  some 
measure  completed  by  Mr  Cavendish.  The  atmosphere 
consists  always  of  the  three  following  distinct  parts.  I. 
Air.    2.  Water.     3.  Carbonic  acid. 

Sect.  I.     Of  Air. 

Tlie  word  air  is  often  used  to  denote  tlie  atmosphere 
in  general ;  but  in  strict  language  it  is  applied  to  an 
clastic  fluid,  wliich  constitutes  by  far  the  greatest  pirtion 
of  the  atmosphere,  and  whicii  is  distinguished  from  tlie 
moisture  and  carbonic  acid  with  which  it  is  always  mixed. 
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Air  is  an  invisible  clastic  fluid.  Its  specific  gravity  is 
always  reckoned  l.OOO;  and  its  weight  is  such,  that,  at 
the  temperature  of  6(1",  and  when  the  barometer  .stands 
at  30  inches,  loO  cubic  inches  of  dry  air  weigh  o().5 
grains  troy. 

Its  density  always  increases  with  the  pressure,  so  that 
its  bulk  is  always  inversely  as  the  pressur*?.  Air  itself, 
though  it  has  the  ])roperty  of  refracting  light,  is  invisi- 
ble. The  blue  colour  of  the  sky  is  owing  to  the  va])our8 
with  which  tlie  air  is  always  mixid  ;  and  it  depends  upon 
the  c|uantity  of  these  vapours. 

Air  wa.s  determined  by  Scheele  to  be  a  mixture  of 
oxygen  gas  and  azotic  gas  ;  and  this  conclusion  was  con- 
lirmed  by  the  experiments  of  Lavoisier,  and  of  all  sub- 
sequent chemists.  Schecic  determined  the  proportion 
of  these  two  gases  to  be  27  by  bulk  of  oxygen  gas,  and 
73  of  azotic  gas.  In  these  proportions  M.  Lavoisier 
acquiesced.  Their  method  was  to  absorb  the  oxygen 
from  a  given  bulk  of  atmospheric  air,  and  to  determine 
its  quantity  by  the  diminution  of  bulk.  Mr  Cavendish 
first  demonstrated,  that  the  proportion  determined  by 
Scheele  and  Lavoisier  was  inaccurate.  He  found  air  a 
mixture  of  '2  1  parts  by  bulk  of  oxygen  gas,  and  79  of 
azotic,  very  nearly.  These  proportions  were  confirmed 
by  Berthollet,  Davy,  De  Marti,  anil  many  other  chemists, 
and  are  now  universally  acceded  to. 

The  method  of  analysing  atmospheric  air  is  to  abstract 
its  oxygen,  by  means  of  some  substance  which  has  a 
strong  affinity  for  it.  The  apparatus  is  usually  called  a 
eudiometer  ;  because  it  was  supposed  at  first  that  the  pro- 
portion of  oxygen  in  air  is  variable,  and  that  the  good- 
ness of  air  depends  upon  the  greatness  of  this  propor- 
tion. And  the  name  has  been  retained  after  this  opinion 
has  been  given  up. 

The  first  eudiometer  used  was  by  Dr  Priestley.  It 
consisted  in  mixing  100  measures  of  air  and  100  of  ni- 
trous gas  in  a  tube.  The  goodness  of  the  air  was  judged 
of  by  the  greatness  of  tlie  diminution.  This  method 
was  improved  by  Fontana,  and  is  usually  distinguished 
by  the  name  of  the  eudiometer  of  Fontana.  Many  at- 
tempts have  been  made  to  render  it  accurate  ;  but  it  is 
in  reality  not  much  to  be  trusted,  because  the  diminu- 
tion of  bulk  varies  with  a  variety  of  circumstances,  which 
cannot  easily  be  appreciated.  It  is  greatest  when  a  wide 
vessel  is  used,  and  least  when  the  mixture  is  made  in 
a  narrow  tube.  According  to  Dalton,  21  measures  of 
oxygen  unite  either  with  36  measures  of  nitrous  gas,  or 
with  36x2zi72  measures.  The  first  proportion  takes 
place  in  a  narrow  tube  ;  the  second  in  a  wide  vessel ;  in 
intermediate  vessels  the  proportions  arc  intermediate. 
Hence  he  uses  a  narrow  tube.  He  lets  up  100  measures 
of  air,  and  then  adds  50,  or  any  greater  number  of  mea- 
sures of  nitrous  gas.  The  mixture  takes  place  slowly, 
and  the  bulk  gradually  diminishes.  In  a  few  minutes, 
the  diminution  of  bulk  will  have  reached  its  maximum. 
Note  it  down,  and  multiply  it  by  t\.— 0.3684.  The  pro- 
duct is  the  quantity  of  oxygen  which  the  air  examined 
contained.  Suppose  100  measures  of  air  to  be  examined, 
and  the  diminution  of  bulk  to  be  57  ; 

57x0.3684:z20.9988,  or  very  nearly  2 1 . 

This  would  indicate  the  oxygen  in  the  air  examined  to 
be  21  measures.  T'lis  method  aflbrds  a  tolerable  ap- 
proximation ;  hut  tiic  error  is  geneially  greater  than  I 
per  cent. 

To  avoid  the  ambiguity  occasioned  by  the  unequal 
diminution  of  bulk  which  lakes  place  when  air  and  xu- 
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trous  gas  arc  mixed,  Mr  Davy  lakes  a  strong  solution 
of  green  sulphate  of  iron,  makes  it  absorb  a  <|uaiitity  ol 
nitrous  gas,  and  then  agitates  this  liquid  in  the  air  to  be 
examined.  The  whole  oxygen  is  absorbed,  and  the  di- 
minution of  bulk  determines  exactly  liow  much  oxygei. 
the  air  contained.  This  method  may  be  used,  and  \', 
susceptible  of  great  accuracy.  The  only  objeciion  to 
it,  is  the  slowness  with  which  the  absorption  of  ll>c  oxy- 
gen takes  place. 

The  liquid,  made  by  boiling  a  mixture  of  lime  and 
sulphur  in  a  phial  of  water,  which  is  yellow,  may  also 
be  used  with  considerable  precision.  It  was  employed 
by  Scheele,  and  in  an  improved  form  by  De  Morti.  A 
stick  of  phosphorus  in  summer,  may  likewise  be  used 
with  advantage.  The  residual  gas  ought  to  be  agitated 
iu  water,  to  deprive  it  of  a  little  pliosphorus, .  which  i^ 
usually  holds  in  solution,  and  which  may  increase  its 
bulk  a  little. 

But  the  best  method  of  analysing  air  is  the  following, 
which  was  first  put  in  practice  by  Volta,  and  is  there- 
fore called  Volta's  eudiometer.  Mix  equal  bulks  of  air 
and  hy<lrogen  gas  together,  and  jiass  an  electric  spark 
through  the  mixture.  Combustion  takes  place.  Note 
the  diminution  of  bulk  ;  one-third  of  that  diminution  is 
equal  to  the  bulk  of  oxygen  which  the  air  examined  con- 
tained. 

The  result  of  all  the  trials  hitherto  made,  gives  us  air 
a  mixture  of  21  measures  of  oxygen,  and  79  of  azote; 
or  by  weight,  of 

22.91  oxygen, 
77.09  azote. 


100.00 


Sect.  II.      Of  IVater. 

That  water  is  always  present  in  the  atmosphere,  is 
obvious  from  the  clouds  which  constantly  form  in  it,  and 
from  the  rain  and  dew  wliich  are  so  frequently  falling 
from  it.  Various  instruments  have  been  contrived  to 
point  out  the  quantity  of  water  which  the  atmosphere 
contains.  These  instruments  are  called  hygrometcra. 
N'one  of  them  are  unexceptionable  ;  but,  upon  the  whole, 
the  one  contrived  by  Professor  Leslie  seems  to  be  the 
best.  From  these  instruments  we  leam,  that  the  quan- 
tity of  water  in  the  atmosphere  is  exceedingly  various. 
Sometimes  very  little  can  be  detected,  and  sometimes 
the  air  is  quite  saturated  with  it. 

From  the  experiments  of  Saussure,  we  leam,  that  a 
cubic  foot  of  air,  at  the  temperature  of  66°,  is  capable  of 
holding  only  about  8  grains  troy,  or  jJ^th  its  weight  of 
water.  The  quantity  increases  with  the  temperature, 
and,  according  to  Leslie,  doubles  for  every  additional  27° 
of  temperature.  Hence  it  is  obvious,  that  the  quantity  of 
water  in  air  depends,  in  some  degree,  on  the  tempera- 
ture, hi  low  temperatures,  very  little  water  can  be  pre- 
sent ;  but  at  high  temperatures,  air  can  contain  a  consi- 
derable quantity. 

With  respect  to  the  state  in  which  the  water  is  con- 
tained in  the  air,  there  are  two  opinions  which  have  di- 
vided philosophers.  The  first  opinion  is,  that  the  water 
is  dissolved  by  the  air,  and  held  in  solution  by  it  precise- 
ly as  sugar  or  salt  is  by  water.  This  opinion  was  started 
by  Dr  Hookc,  explained  at  considci-alile  Un'^th  by  Dr 
Halley,  and  fully  discussed  and  supported  by  I.,eroy  and 
Hamilton.  The  second  opinion  is,  that  t!ie  water  is  first 
converted  into  vapour,  and  that  in  that  state  it  mixes 
with  air  precisely  as  one  elastic  fluid  with  anotlier.  This 
5  D 
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opinior,  though  with  different  modifications,  was  sup- 
ported both  by  Saussure  and  Deluc,  and  has  lately  been 
maintained  by  Dalton,  with  arguments  that  appear  deci- 
sive.* When  water  evaporates  or  enters  into  air,  it  al- 
ways produces  cold,  indicating  a  conversion  into  vapour. 
The  same  quantity  of  water  evaporates,  and  continues  in 
the  state  of  vapour  under  an  exhausted  receiver,  and  in  a 
receiver  full  of  air.  Vapour  increases  the  bulk  of  air 
exactly  in  proportion  to  its  quantity. 

From  the  experiments  of  Dalton  we  learn,  that  in  the 
torrid  zone  the  quantity  of  vapour  in  the  atmosphere  va- 
ries, from  being  able  to  support  a  column  of  mercury  0.6 
inch  in  height,  to  being  able  to  support  a  column  1  inch 
high.  In  Britain  it  seldom  amounts  to  0.6,  but  in  sum- 
mer is  frequently  at  0.5  inch.  In  winter  it  is  often  as 
low  as  0.1  inch. 

From  this  it  appears,  that  the  quantity  of  vapour  in 
the  atmosphere  varies  from  ^^th  to  -j^th  part  of  the  at- 
mosphere by  weight.  Mr  Dalton  supposes  the  medium 
quantity  at  once  in  the  atmosphere  to  amount  to  about 
y'g-th  of  its  bulk. 

Sect.  III.     Of  Carbonic  Acid. 

The  existence  of  carbonic  acid  in  the  atmosphere  be- 
came manifest,  as  soon  as  it  had  been  determined  by  Dr 
Black,  that  alkalies  owe  their  mild  state  to  the  presence 
of  that  gas.  For  it  was  known  that  a  caustic  alkali  be- 
comes gradually  mild,  when  left  exposed  to  the  atmos- 
phere. It  has  been  found  in  air,  upon  the  lops  of  moun- 
tains as  well  as  in  plains.  Even  air,  brought  by  meaiis 
of  a  balloon  from  the  height  of  4280  feet  above  the  sur- 
face of  the  earth,  was  found  to  contain  it.  Hence  wc 
may  conclude  that  it  is  universally  diffused.  The  quan- 
tity of  it  is  very  small,  and  therefore  determined  with  dif- 
ficulty. At  first  it  was  conceived  to  amount  to  -j^th  of 
the*  atmosphere,  but  it  is  certainly  much  less.  Hum- 
boldt found  it  to  vary  from  0.005  to  0.0 1 ;  but  his  method 
does  not  seem  susceptible  of  precision.  Dalton  made  it 
Perhaps  we  shall  not  err  far  if  we 
If  we  con- 
:>ider  the  numerous  sources  of  this  gas  from  the  combus- 
tion of  wood  and  coal,  and  the  breathing  of  animals,  it 
must  appear  surprising  that  its  bulk  docs  not  sensibly 
increase.  This  can  only  be  accounted  for  by  supposing, 
that  nature  has  provided  some  means  to  decompose  it  as 
fast  as  it  is  formed. 

For  an  account  of  the  changes  which  take  place  in  the 
atmosphere,  see  Meteobologv. 

Book  II.     Of  Waters.     See  the  article  Waters. 

Book  III.  Of  Minerals.  See  the  articles  Geognost, 
Mineralogy,  Oryctog.^osy. 

BOOK  IV. 
OF  VEGETABLES. 

Vegetables  are  exceedingly  numerous,  nearly  49,000 

*  This  opinion  may  fier/ia/is  be  true  ;  but  how  is  it 
reconcilable  with  Black's  theory  of  latent  heat,  which 
supposes  water  at  212°  to  take  up  nearly  1000°  addi- 
tional to  convert  it  into  vapour  or  steam  ?  Wlicncc-can 
it  acquire  this  quantity  of  heal  at  low  temperatures  ;  and 
especially  liow  is  the  diminution  of  ice  itself  to  be  ex- 
plained?    CoxE. 


species  having  been  already  described  and  arranged  by 
botanists.  It  is  the  business  of  the  chemist  to  analyse 
vegetables,  to  investigate  the  substances  of  which  they 
are  composed,  the  processes  by  which  they  are  formed, 
and  the  changes  to  which  they  are  subject  after  they  have 
ceased  to  vegetate.  We  shall  divide  this  Book  into  three 
Chapters.  In  the  first,  we  shall  give  an  account  of  the  in- 
gredients of  plants ;  in  the  second,  of  the  chemical  phe- 
nomena of  vegetation  ;  and  in  the  third,  of  the  fermenta- 
tions to  which  certain  vegetable  substances  are  liable, 
after  they  have  ceased  to  vegetate. 

Chap.  I. 

Of  the  Ingredients  of  Plants. 

The  substances  hitherto  found  in  the  vegetable  king- 
dom, all  of  them  at  least  which  have  been  examined 
with  any  degree  of  accuracy,  may  be  reduced  under 
four  heads  :  I.  Substances  soluble  in  water,  at  least 
in  some  state  or  other,  and  which,  in  general,  are  so- 
lid and  not  remarkably  combustible.  II.  Substances, 
either  fluid,  or  which  melt  when  heated,  and  burn  like 
oil.  They  are  all  insoluble  in  water ;  but,  in  general, 
they  dissolve  in  alcohol.  III.  Substances  neither  solu- 
ble in  water,  nor  alcohol,  nor  ether,  and  which  have  a 
fibrous  or  woody  texture.  IV.  Substances  which  be- 
long to  the  mineral  kingdom,  which  occur  only  in  small 
quantity  in  vegetables,  and  may  therefore  be  considered 
as  extraneous  or  foreign.  The  following  Table  exhibits 
a  view  of  the  different  vegetable  substances  hitherto  dis- 
covered, arranged  under  their  respective  heads. 


JTSZ^^^  of  the  air 

ieckon  it  at  a  medium  at^fygoth  of  the  air. 


I.  1.  Acids. 

10.  Starch. 

2.  Sugar. 

1 1 .  Indigo. 

3.  Sarcocoll. 

12.  Gluten. 

4.  Asparagin. 

13.  Albumen. 

5.  Gum. 

14.  Fibrin. 

6.  Mucus. 

15.  Bitter  principle. 

7.  Jelly. 

16.  Extractive. 

8.  Ulmin. 

17.  Tannin. 

9.  Inulin. 

18.  Narcotic  principle 

II. 

Oleoform. 

1.  Fixed  oil. 

6.  Resins. 

2.  Wax. 

7.  Guaiacura. 

3.  Volatile  oil 

. 

8.  Balsams. 

4.  Camphor. 

9.  Gum  resins. 

5.  Bird-lime. 

10.  Caoutchouc. 

Ill 

.     Fibrous. 

1.  Cotton. 

2. 

Suber. 

3.  Wood. 

IV. 

Mxtrancoies. 

1.  Alkalies. 

2. 

Earths. 

3.  Metals. 

The  properties  of  these  different  substances  form  the 
subject  of  the  following  Sections. 

Sect.  I.     Of  Acids. 

The  acids  found  ready  formed  in  the  vegetable  king- 
dom are  the  following : — 


1.  Acetic 

2.  Oxalic. 

3.  Tartaric, 


4.  Citric. 

5.  Malic. 

6.  Gallic. 


7.  Benzoic. 

8.  Prussic. 

9.  Phosphoric. 
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The  sulphuric,  nkiic,  ar.d  muriatic  acids,  arc  likewise  to 
be  louncl  in  vegetables  combined  with  alkalies,  but  only 
in  small  (juantilies. 

1.  AccUc  acid  has  been  detected  in  the  sap  of  difTcrcnt 
trees,  in  tlie  acid  juice  of  the  cicer  /larUlhium,  and  in  tlie 
aambucus  nigra. 

2.  Oxalic  acid,  in  the  state  of  aufieroxalalc  of  ftolaah, 
exists  in  the  leaves  of  the  occalis  acctosella,  oxalia  corni- 
culata,  and  different  species  of  rumrx.  It  exists  uncom- 
bined  in  the  juice  of  the  ciccr  /larie/inum.  In  the  slate 
of  oxalate  of  lime  it  is  found  in  rhubarb,  and  in  the  roots 
and  barks  of  a  great  variety  of  plants. 

3.  Tartaric  acid  is  found  in  the  pulp  of  the  tamarind, 
in  the  juice  of  gra/ics  and  mulherrien;  lik<;wisc  in  the 
ruifiex  ucetosa,  r/ius  coriaria,  rheum  rhafionticum,  agave 
americana,  trilicum  rc/icns,  leontodon  taraxacum.  In 
most  of  these  plants  it  is  in  llic  slate  of  supertartrate  of 
potash. 

4.  Citric  acid  is  found  intermixed  wilii  other  acids  in 
the  juice  of  oranges  and  lemona,  and  in  the  berries  of  vac- 
cinium  oxycoccoa,  vacciniumvitiaidaa,  firunus  ftadua,  ao- 
lanum  dulcamara,  rosa  canina.  Mixed  with  other  acids, 
it  is  common  in  maiiiy  fruits.  Citrate  of  lime  is  found  in 
the  onion. 

5.  Malic  acid  is  very  common  in  plants.  It  was  found 
by  Schcele,  unmixed  with  any  other  acid,  in  the  fruits  of 
tlie  following  plants:  lhec/;/;/f,  berberis  vulgaris,  firunua 
domcatica,  Jirunus  a/iinosa,  sambucus  nigra,  aorbus  aucu- 
Jtaria.  Braconnot  has  found  it  in  the  leaves  of  most  ve- 
getables which  he  examined.  Vauqiiclin  found  it  in  the 
state  o(  su/icrmalate  of  lime  in  the  following  plants;  sem- 
fiervivum  lectorum,  scdum  album,  sedum  acre,  scdum  tc- 
lefihium,  arum  maculatum,  and  different  species  of  eras - 
aula  and  mcaembrianthemum.  Mixed  with  citric  acid,  it 
constitutes  the  acid  of  the  following  fruits;  gooseberries, 
currants,  bleaberrits,  cherries,  strawberries,  cloudberries, 
ras/iberries.  Sometimes,  as  in  the  tamarind,  it  is  mixed 
with  tartaric  acid. 

6.  Gallic  acid  has  been  found  in  the  bark  of  most  as- 
tringent tasted  trees,  as  elm,  oak,  horse-chesnut,  beech, 
willow,  elder,  plum,  sycamore,  birch,  cherry-tree,  moun- 
tain-ash, poplar,  hazel,  ash,  sumach. 

7.  Benzoic  acid  lias  been  found  only  in  a  few  vegeta- 
ble substances,  to  which  the  name  of  balsam  has  been 
given.  The  chief  of  these  are  benzoin,  balsam  of  Tolu, 
storax,  dragon's  blood. 

8.  Prussic  acid  has  been  found  in  the  leaves  of  the 
iauro-ccrasus,  in  fteach  blossoms,  in  the  flowers  of  the 
tloe,  in  the  leaves  of  the  bay-leaved  willow  {aalix  /ten- 
tandra),  and  in  most  bitter  tasted  kernels. 

9.  Phosphoric  acid  is  very  common  in  plants,  but  only 
in  small  ([uantities,  and  it  is  usually  combined  wiih  pot- 
ash or  lime.  Phosphate  of  potash  exists  in  barley  and 
other  species  of  corn,  so  does  phosphate  of  lime.  Both 
«f  these  salts  exist  in  the  leaves  of  many  trees. 

Sect.  II.     Of  Sugar. 

Common  sugar  is  obtained  from  the  juice  of  the  arun- 
do  sacharifera,  or  sugar  cane,  a  plant  cultivated  from 
time  immemorial  in  India  and  China.  It  was  unknown 
in  Europe  till  after  the  conquests  of  Alexander  the 
Great.  The  cultivation  of  the  sugarcane  was  gradually 
introduced  into  Sicily  and  Spain,  and,  after  the  discovery 
of  America,  it  was  imported  to  the  West  Indian  islands, 
where  it  has  been  cultivated  to  a  great  extent.  Sugar  has, 
in  consequence,  become  a  necessary  of  life  among  the 
modern  nations  of  Enrope. 


'J'he  juice  is  extracted  by  passing  the  cane  betwe(?i^ 
iron  rollers,  and  immediately  run  into  a  flat  copper  caul- 
dron, where  it  is  mixed  with  a  little  lime,  and  heated  to 
the  temperature  of  140°.  A  thick  viscid  scum  collerl-. 
on  the  surface,  which  is  left  unbroken,  and  the  clear  li- 
quid drawn  from  below  and  introduced  itilo  a  large  boiler. 
Here  it  is  boiled  briskly,  the  scum,  as  it  forms,  beini^ 
constantly  removed.  From  this  first  boiler  it  is  passed 
into  a  second,  from  that  to  a  third  and  fourth,  in  each  ol 
which  the  boiling  is  continued.  When  sufficiently  con- 
centrated, it  is  poured  into  a  large  wooden  vessel,  called 
the  cooler,  where  it  crystallizes  or  grains  as  it  cools 
From  the  cooler  it  is  taken  and  put  into  hogshead;,,  hav- 
ing a  hole  in  tlie  bottom,  into  which  the  stalk  of  a  plaii 
tain  leaf  is  thrust.  Through  these  holes  the  molaaseii 
drain  into  a  receiver.  The  sugar,  tlnis  cleared,  is  brought 
to  this  country  under  the  name  of  raw  sugar.  It  is  re- 
fined by  solution  in  water,  clarified  by  bullock's  blood, 
boiled  down  and  poured  into  earthen  cones,  having  a  hole 
in  the  apex  which  is  undermost.  The  base  of  the  cone 
is  covered  witli  moist  clay.  I'rom  this  the  water  slowly 
penetrates  through  the  sugar,  and  carries  off  the  impu- 
rities. In  this  state  it  is  white,  and  is  known  by  the  naiu'- 
of  loaf  sugar. 

From  the  experiments  of  Proust,  it  appears  that  sugai 
cane  juice  contains  gluten,  gum,  extractive,  a  little  ma- 
lic acid,  sulphate  of  lime,  and  two  species  of  sugar.  The 
object  of  the  process  is  to  remove  all  the  substances,  ex- 
cept the  crystallizablc  sugar. 

Sugar  is  a  firm  white  substance,  of  an  extremely  sweet 
taste,  but  destitute  of  smell.  It  is  but  little  altered  by 
exposure  to  the  atmosphere,  though  in  dainp  air  it  is 
liable  to  become  moist. 

Cold  water  dissolves  nearly  its  own  weight  of  sugar, 
and  boiling  water  dissolves  any  quantity  whatever.  The 
solution  constitutes  a  thick,  ropy,  adhesive  fluid,  called 
syrup.  When  syrup  is  sufficiently  concentrated,  and 
kept  in  open  vessels  in  a  hot  place,  the  sugar  gradually 
crystallizes.  The  crystals  are  four  or  six-sided  prisms, 
terminated  by  two-6ided,  and  sometimes  by  three-sided 
summits. 

The  specific  gravity  of  white  sugar  is  1.6065.  It  is 
not  acted  on  by  oxygen  gas,  by  the  simple  combustibles, 
by  azote,  or  by  the  metals.  The  alkaline  earths  com- 
bine with  sugar,  and  form  a  compound  which  has  a  bit- 
ter and  astringent  taste.  Sugar  facilitates  the  solubility 
of  lime  and  strontian  in  water ;  but  barytes  appears  to 
act  with  more  energy,  and  to  occasion  decomposition  of 
sugar.  The  fixed  alkalies  combine  with  sugar,  and 
form  compounds  similar  to  those  formed  by  li't  alkaline 
earths. 

The  acids  dissolve  sugar,  and  the  more  powerful  mi- 
neral acids  decompose  it.  Nitric  acid  dissolves  it  with 
effervescence,  converts  one  half  of  its  carbon  into  carbo- 
nic acid,  the  residue  assumes  the  form  of  water  and  oxa- 
lic acid.  A  quantity  of  malic  acid  is  also  evolved.  100 
grains  of  sugar  yield,  by  this  treatment,  58  grains  of  oxa- 
lic acid.  Sulphuric  acid  decomposes  sugar,  water  and 
acetic  acid  are  formed,  and  a  great  quantity  of  charcoal 
evolved. 

Sugar  dissolves  in  about  16  parts  of  boiling  alcohol. 
If  the  solution  be  set  aside,  the  sugar  is  gradually  depo- 
sited ill  elegant  crystals. 

The  hydrosulphurcts,  sulphurets.  and  phosphurets  of 
alkalies  and  earths,  seem  to  have  the  property  of  decom- 
posing sugar,  and  of  bringing  it  to  a  state  not  very  dif- 
ferent from  that  of  gum. 

5  B  : 
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When  heat  is  applied  to  sugar,  it  melts,  swells,  be- 
comes brownish  black,  emits  air  bubbles,  and  emits  the 
smell  of  caromcl.  At  a  red  heat  it  bursts  into  flames 
with  a  kind  of  explosion.  When  distilled,  there  comes 
over  water;  an  acid  liquid,  c&Med  fi!j7-o?>!ucous  acid,  now 
known  to  be  the  acetic  mixed  with  a  little  empyrcumatic 
oil ;  an  oil,  and  a  bulky  charcoal,  remain  in  the  retort. 
During  the  distillation  a  considerable  quantity  of  carbo- 
nic acid  and  heavy  inflammable  air  come  over. 

P"rom  the  experiments  of  Lavoisier,  compared  with 
some  of  our  own,  it  appears  tliat  sugar  is  composed  of 
64  oxygen 
28  carbon 
8  hydrogen 
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According  to  the  experiments  of  Thenard  and  Gay 
Lussac,  the  constituents  of  sugar  arc  as  follows  : 
Oxygen,       50.63 
Carbon,         42.47 
Hydrogen,      6.90 
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It  appears  from  the  recent  researches  of  chemists,  that 
there  exists  various  species  of  sugar,  differing  from  each 
other  in  their  properties.  The  most  important  of  these 
are  the  following  :  Common  sugar,  liquid  sugar,  sugar  of 
grapes,  sugar  of  beet,  manna. 

Common  sugar  is  the  substance  described  in  the  pre- 
ceding part  of  this  chapter.  It  is  obtained  from  the  su- 
gar cane.  The  properties  of  the  sugar  of  the  maple  are 
not  known  to  differ  from  those  of  common  sugar. 

Liquid  sugar  was  first  pointed  out  by  Proust.  It  ex- 
ists in  a  variety  of  fruits  and  vegetable  juices.  It  docs 
not  crystallize,  and  can  only  be  exhibited  In  a  liquid 
slate.  It  Is  more  soluble  in  alcohol  than  common  sugar. 
It  exists  in  the  juice  of  the  sugar-cane,  and  constitutes 
no  inconsiderable  portion  of  Jtiolasses. 

Sugar  was  first  extracted  from  grapes  by  the  Due  dc 
Bullion.  They  often  yield,  according  to  Proust,  from 
SO  to  40  per  cent,  of  sugar.  He  extracted  it  by  saturat- 
ing the  acids  contained  in  the  juice  of  grapes  with  pot- 
ash, boiling  it  down  to  one  half,  and  setting  it  aside.  Se- 
veral of  the  salts  subsided.  The  juice  was  then  mixed 
with  blood,  heated,  scummed,  filtered,  and  boiled  down 
to  a  syrup.  Crystals  of  raw  sugar  gradually  form,  which 
may  be  purified  by  repeating  the  process.  This  sugar 
is  white,  but  inferior  In  consistence  to  common  sugar. 
It  is  not  so  sweet,  and  resembles  sugar  from  honey. 
Like  it,  the  sugar  of  grapes  crystallizes  In  sphericles. 
[t  is  less  soluble  than  common  sugar,  and  does  not  go  so 
far  in  sweetening  liejulds. 

Sugar  was  first  extracted  from  the  beet  by  Margraaf. 
Many  experiments  were  afterwards  made  upon  the  ex- 
traction, by  Achard  and  other  German  philosophers, 
and  attempts  made  to  substitute  the  sugar  of  beet  for 
common  sugar,  but  it  could  not  be  obtained  at  a  low 
enough  price.  It  has  a  greater  resemblance  to  common 
sugar  than  the  sugar  of  grapes  ;  but  Is  disllngulslicd  by 
a  certain  nauseous  bitter  taste,  owing  perhaps  to  the  pre- 
sence of  some  foreign  substance. 

Manna  is  the  produce  of  various  trees,  but  is  cliicfly 
obtained  from  IheyVajrHii/,?  ornus,  a  species  of  a«/i,  whicli 
grows  abundantly  In  Sicily  and  Calabria.  It  partly  ex- 
udes spontaneously  during  the  summer  months,  and  is 
])artiy  obtained  by  incisions.  The  juice  gradtially  con- 
■  rctcs  into  a  solid  mass,  or  it  is  dried  in  the  sun,  or  in 


stoves.  Pure  manna  is  very  light,  and  appears  to  con- 
sist of  a  congeries  of  fine  capillary  crystals.  Its  taste  is 
sweet,  and  it  leaves  a  nauseous  impression  in  the  mouth. 
Hot  alcohol  dissolves  it  readily,  and,  on  cooling,  depo- 
sltes  about  5-8ths  of  the  manna  in  the  state  of  a  fine  light 
spongy  crystalline  mass,  bearing  some  resemblance  to 
camphor.  This  deposite  may  be  considered  as  pure 
manna.  It  has  an  agreeable  sweet  taste,  and  instantly 
melts  on  the  tongue,  like  snow  in  warm  water.  When 
dissolved  in  nitric  acid.  It  yields  oxalic  acid.  The  sac- 
lactic  appears  also  when  the  manna  is  impure.  Manna 
does  not  imdergo  the  vinous  fermentation,  and  seems  in 
consequence  incapable  of  furnishing  alcohol.  Manna  it- 
self seems  to  be  formed  from  uncrystallizable  sugar  by  a 
species  of  fermentation. 

The  plants  yielding  sugar  are  very  numerous.  It  sel- 
dom exudes  spontaneously  from  vegetables,  though  this 
is  sometimes  the  case. 

Sect.  III.     Of  Sarcocoll. 

This  substance,  which  has  hitherto  been  confounded 
with  the  gum  resins,  though  its  properties  are  very  dif- 
ferent, exudes  spontaneously  from  the  fienxa  sarcocolla, 
a  shrub  said  by  botanical  writers  to  be  indigenous  in  the 
north-eastern  parts  of  Africa.  It  may  be  obtained  pure 
by  solution  in  alcohol,  filtration,  and  evaporation. 

Pure  sarcocoll  has  a  brown  colour,  is  semitransparcnt, 
and  very  like  gum  In  appearance.  Its  specific  gravity  is 
1.2684. 

It  has  a  sweet  taste,  but  leaves  an  impression  of  bit- 
terness. It  dissolves  readily  both  in  water  and  alcohol. 
The  solution  is  yellow.  It  does  not  crystallize.  When 
heated,  it  softens,  but  does  not  melt.  It  emits  a  slight 
smell  of  caromel.  When  strongly  heated  it  blackens, 
and  assumes  the  consistence  of  tar,  emitting  a  heavy 
white  smoke,  having  an  acrid  odour.  Nitric  acid  dis- 
solves it,  but  does  not  convert  it  into  tannin.  From 
these  properties,  sarcocoll  appears  to  be  intermediate  be- 
tween gum  and  sugar. 

Sect.  IV.     Of  Jsparagin. 

We  give  this  name  to  a  substance  discovered  in  the 
juice  of  asfmragus,  by  Vauquelin  and  Robiquct.  The 
juice  was  evaporated  to  the  consistence  of  a  syrup,  and 
set  aside.  Crystals  of  asparagin  formed  In  it  spontane- 
ously. 

These  crystals  are  white  and  transparent,  and  have 
the  figure  of  rhomboldal  prisms.  The  greater  angle  of 
the  rhomboldal  base  is  130°. 

Asparagin  is  hard  and  brittle.  Its  taste  is  cool,  and 
slightly  nauseous,  so  as  to  occasion  a  secretion  of  saliva. 

It  dissolves  readily  in  hot  water,  but  in  cold  w.atcr  on- 
ly sparingly.     Alcoliol  docs  not  dissolve  it. 

The  aqueous  solution  docs  not  affect  vegetable  blues. 
Neither  Infusion  of  nutgalls,  acetate  of  lead,  oxalate  of 
ammonia,  muriate  of  bai-ytes,  nor  hydrosulphuret  of  pot- 
ash, occasion  any  change  in  it.  Wlien  triturated  witli 
potasl),  no  ammonia  is  disengaged.  The  potash  seems 
to  render  it  more  soluble  in  water. 

Wlien  heated  it  swells,  and  emits  penetrating  vapours, 
affecting  the  eyes  and  nose,  like  the  smoke  of  wood.  It 
leaves  a  large  portion  of  Insipid  charcoal,  which,  when 
Incinerated,  gives  scarcely  a  trace  of  residue. 

Nitric  acid  dissolves  It  with  tlie  evolution  of  nitrous 
gas.  The  solution  has  a  yellow  colour,  and  a  bitter 
taste,  like  that  of  animal  substances  In  the  same  acid- 
Lime  disengages  froni  it  a  considerable  quantity  of  am- 
monia. 
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Sect.  V.     Of  Gum. 

There  is  a  tliick  transparent  tastclts  fluid,  which 
sometimes  exudes  from  certain  species  of  trees.  It  is 
very  adhesive,  and  f^radually  hardens  without  Uwin(>  its 
transparency,  but  easily  softens  again  when  moistened 
with  water.  This  exudation  is  known  by  tlic  name  of 
gum.  'I'hc  jnmi  most  commonly  used  is  that  which 
exudes  from  did'ercnt  species  of  tiie  mimosa,  particuhiriy 
tlie  tiiloliai,  and  is  known  by  the  name  o{ gum  arahic. 

(iiun  is  usually  obtained  in  small  pieces  like  tears, 
moderately  haid,  and  somewhat  brittle  while  cold,  so 
that  it  can  be  reduced  by  poundinp;  to  a  fine  powder. 
When  pure  it  is  colourless  ;  but  it  has  commonly  a  yel- 
lowish tinge,  and  it  is  not  destitute  of  lustre.  It  has  no 
smell.  Its  taste  is  insipid.  Its  specific  gravity  varies 
from  1.3161  to  1.-1817. 

It  is  not  altered  by  exposure  to  the  air,  but  the  light 
of  the  sun  makes  it  assume  a  white  colour.  Water  dis- 
solves it  in  large  quantities.  The  solution,  which  is 
known  by  the  name  of  mucilage,  is  thick  and  adhesive. 
It  is  often  used  as  a  paste,  and  to  give  stifl'ness  and  lustre 
to  linen.  When  evaporated,  the  gum  is  obtained  unal- 
tered. Mucilage  may  be  kcjH  for  years  without  under- 
going putrefaction  :  at  last,  however,  the  oilour  of  acetic 
acid  becomes  perce])tible  in  it. 

When  gum  is  exposed  to  heat,  it  softens  and  swells, 
but  does  not  melt ;  it  emits  air  bubbles,  blackens,  and 
at  last,  when  nearly  reduced  to  charcoal,  emits  a  low 
blue  flainc.  A  white  ash  remains,  consisting  chiefly  of 
the  carbonates  of  lime  and  potash. 

Gum  docs  not  appear  to  be  acted  upon  by  oxygen  gas, 
simple  combuslililcs,  azote,  or  the  metals.  The  only 
metallic  salts  wliich  occasion  a  precipitate  when  dropt 
into  mucilage,  3.xc?iicrate  of  mercury,  -Anil  acetate  of  lead, 
both  of  which  occasion  a  white  precipitate.  The  super- 
acetate  of  lead  occasions  no  change.  When  oxymuriatc 
of  iron  is  poured  into  a  strong  mucilage,  the  whole  is 
converted  into  a  brown  scmitransparent  jelly,  which  is 
not  readily  dissolved  by  water. 

Neither  the  alkalies,  alkaline  earths,  nor  earthy  salts, 
occasion  any  ]>rccipitate  in  mucilage;  except  silicated 
potash,  which  throws  down  a  white  flaky  precipitate, 
even  though  very  mucli  diluted.  The  liquid  remains 
transparent  and  colourless.  Silicated  potash  is  by  far 
the  most  delicate  test  of  gum  that  we  have  yet  met  with. 

Li(|uid  potash  first  converts  gum  into  a  substance  not 
unlike  curd,  and  then  dissolves  it.  The  solution  is  of  a 
light  amber  colour,  and  transparent.  When  kept  long, 
the  gum  falls  again  into  the  state  of  curd.  Alcoliol 
throws  down  the  gum  in  white  flakes,  still  soluble  in 
water,  but  it  retains  the  potash  obstinately,  and  is  much 
more  friable  than  before.  Lime  water  and  ammonia  like- 
wise dissolve  gum,  and  it  may  be  afterwards  separated 
little  altered. 

The  vegetable  acids  dissolve  gum  without  alteration, 
the  strong  acids  decompose  it.  When  thrown  into  sul- 
phuric acid  it  blackens,  and  is  decomposed.  Charcoal  is 
evolved,  amounting  to  nearly  one-third  of  the  gum  ;  some 
artificial  tannin  may  be  detected,  and  water  and  acetic 
acid  are  likewise  formed.  When  gum  is  dissolved  in 
strong  muriatic  acid,  a  brown  solution  is  obtained,  wiiich 
becomes  pcrfectlv  transparent  when  diluted  with  water, 
while  at  the  same  time  some  charry  matter  falls.  If  the 
solution  be  saturated  with  ammorjia  evaporatcil  to  dry- 
ness, and  the  residue  digested  in  alcohol,  the  alcohol  as- 
sumes a  deep  brown  colour,  and  dissolves  the  whole,  ex- 


cept a  liitic  sal  ammoniac.  The  gum  now  bears  some 
resemblance  to  sugar  in  its  proj>ertic»,  at  least  when 
heated  it  melts,  and  gives  out  a  very  strong  «mcll  of  caro- 
mel. 

If  nitric  acid  be  slightly  heated  upon  gum  till  it  has 
dissolved  it,  and  till  a  little  nitrous  gas  has  cxhulcd,  the 
solution  on  cooling  depejsites  saclactic  acid.  ,Mali(  acid 
is  formed  at  the  same  time,  and  if  the  heat  be  continued, 
the  gum  is  at  last  changed  into  oxalic  acid. 

Gum  is  insoluble  in  alcohol.  It  is  precipitated  from 
water  by  alcohol.  It  is  insoluble  also  in  ether  and  in 
oils;  but  when  triturated  with  a  little  oil,  it  rendcis  the 
oil  miscible  with  water. 

f  lum  readily  combines  with  sugar  by  mixing  together 
the  solutions  of  both  in  water,  and  evaporating  to  dry- 
ness. Alcohol  digested  on  the  residuum,  dissolves  most 
of  the  sugar;  a  matter  remains  which  still  has  a  sweetish 
taste,  and  resembles  the  substance  of  which  the  nests  of 
wasps  arc  formed. 

When  gum  is  distilled  in  a  retort,  the  products  arc 
water  impregnated  with  acetic  acid  and  oil,  or  fiyromu- 
cous  acid,  as  it  was  formerly  called,  a  little  cmpyrcumatic 
oil,  carbonic  acid  gas,  and  heavy  inflammable  air.  There 
remains  in  the  retort  charcoal  contaiiung  lime  and  phos- 
phate of  lime.  Gum  yields  also  traces  of  iron  when  its 
ashes  arc  examined,  but  no  fixed  alkali  or  sulphur  can 
be  detected. 

According  to  the  analysis  of  Thcnard  and  Gay  Lussac, 
gum  is  composed  of 

Oxygen  .  50.84 
Carbon  .  42.23 
Hydrogen        6.93 


100.00 

The  species  of  gum  at  present  known  are  numerous, 
and  a  more  rigid  examination  of  the  vegetable  kingdom 
will  doubtless  discover  a  still  greater  number.  The  most 
remarkable  arc  gum  arable,  gum  Senegal,  gum  traga- 
canth,  and  cherry  tree  gums. 

Gum  arable  exudes  from  the  mimosa  nilotica.  It  is 
the  species  described  in  the  preceding  part  of  this  Chap- 
ter. 

Gum  Senegal,  brought  from  the  island  of  that  name, 
on  the  coast  of  .\frica,  often  supplies  the  place  of  gum 
arable  in  the  shops.  It  is  in  larger  masses  than  the  ara- 
ble, and  its  colour  is  darker,  but  in  other  respects  its  pro- 
perties arc  the  same. 

Gum  tragacanth  is  the  produce  of  the  astragalus  tra- 
gacantha,  a  thorny  shrub  which  grows  in  Candia,  and 
other  islands  of  the  Levant.  It  exudes  about  the  end  of 
June,  from  the  stem  and  larger  branches,  and  soon  dries 
in  the  sun.  It  is  in  the  state  of  whitish  vermiform  pieces, 
not  nearly  so  transparent  as  gum  ai-abic,  and  is  exceed- 
ingly different  from  it  in  many  of  its  properties.  When 
put  into  water,  it  slowly  imbibes  a  large  quantity  of  the 
liqviid,  and  forms  a  soft  but  not  fluid  mucilage.  If  the 
quantity  of  water  be  more  than  the  gum  can  imbibe,  the 
mucilage  forms  an  irregular  mass,  which  does  not  unite 
with  the  rest  of  the  liquid.  When  tragacanth  is  treated 
with  nitric  acid,  it  yields  abimdance  of  saclactic  acid, 
malic  acid,  and  oxalic  acid,  but  not  the  least  trace  of 
artificial  tannin.  When  tlie  mucilage  of  gum  tragacanth 
is  triturated  in  a  mortar  with  water,  it  fonns  a  homogene- 
ous solution.  This  solution  forms  a  precipitate  with  ace- 
tate and  superacctate  of  lead  and  oxymuriatc  of  tin. 
Nitrate  of  mercury  throws  down  a'  slight  precipitate ; 
but  neither  oxysulphate  of  iron,  nor   silicated   potash 
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produce  any  effect.     These  properties  show  it  to  differ 
very  materially  from  gum  arabic  in  its  properties. 

The  prunu's  avium,  the  common  cherry  and  plum- 
trees,  and  the  almond  and  apricot,  likewise  yield  a  gum 
^v■hich  exudes  in  great  abundance  from  natural  or  artifi- 
cial openings  in  tlie  stem.  It  is  of  a  reddish  brown  co- 
lour, in  large  masses  ;  at  first  much  softer  than  gum 
arabic,  but,  by  keeping,  it  becomes  very  hard.  When 
put  into  water  it  gradually  swells,  and  is  converted  into 
a  senii-transparent  reddish  brown  jelly.  Part  of  it  dis- 
solves, but  a  part  of  it  remains  in  the  state  of  jelly,  and 
refuses  to  dissolve  even  when  boiled  in  water  for  some 
time.  The  gum  dissolved  is  not  precipitated  by  alcoliol 
nor  by  silicatcd  potash.  Acetate  of  lead  produces  no 
immediate  effect,  but  on  standing  the  whole  becomes 
opake,  and  a  precipitate  at  last  subsides.  Stannane 
causes  the  liquid  to  gelatuiize  immediately.  The  su- 
peracetate  of  lead  and  the  nitrate  of  mercury  produce 
no  effect.  When  treated  with  nitric  acid  it  yields  a  por- 
tion of  saclactic  acid.  These  properties  show  a  marked 
difference  between  cherry-tree  guiri  and  the  other  spe- 
cies. 

Sect.  VI.     Of  Mucins. 

The  substances  to  which  we  give  the  name  of  mucus, 
have  been  hitherto  considered  as  varieties  of  gum  ;  but, 
from  the  recent  experiments  of  Dr  Bostock,  it  appears 
that  their  properties  differ  so  much  from  those  of  gum, 
as  to  entitle  them  to  a  separate  place  as  vegetable  prin- 
ciples. They  are  very  numerous,  existing  in  the  roots, 
leaves,  and  seeds  of  a  great  variety  of  plants.  They 
scarcely  ever  separate  spantaneously,  but  may  be  obtain- 
ed artificially  in  a  state  of  tolerable  purity.  Only  a  few 
of  them  have  been  examined.  The  rest  are  classed  with 
these  only  from  analogy. 

*  Linseed  yields  mucus  in  a  state  of  tolerable  purity. 
When  it  is  infused  in  ten  times  its  weight  of  water,  a 
fluid  is  obtained  of  the  consistence  of  white  of  egg,  which 
has  the  adhesive  qualities  of  mucilage  of  gum  arabic. 
When  mixed  with  alcohol,  the  mucus  is  separated  in 
white  flocks,  but  the  liquid  does  not  become  opake  and 
milky,  like  mucilage  of  gum  arabic  when  mixed  with 
alcohol.  Acetate  of  lead  throws  down  a  copious  dense 
precipitate.  Superacetate  of  lead  and  oxymuriate  of  tin 
render  the  liquid  opake,  and  also  throw  down  a  precipi- 
tate. Nitrate  of  mercury  occasions  a  very  slight  preci- 
pitate, while  muriate  of  gold,  oxysulphate  of  iron,  and 
silicated  potash  produce  no  sensible  effect  whatever.  No 
change  is  produced  by  the  infusion  of  nutgalls. 

Quince  seeds  and  the  root  of  the  hyacinth  yield  a  mu- 
cus with  the  same  properties,  with  some  slight  shades  of 
difference,  owing  probably  to  the  presence  of  foreign  bo- 
dies mixed  with  it.  Tlie  roots  of  the  hyacinth,  vernal 
squill,  white  lily,  comfrcy,  and  salop,  contain  so  much 
mucus,  that,  when  dried,  they  may  be  substituted  for 
gum  arabic.  The  leaves  of  the  malva  nytvestris,  many 
of  the  fuci,  and  a  good  many  of  the  stringy  lichens,  con- 
tain likewise  abundance  of  mucus.  In  short,  it  is  one  of 
the  most  common  of  the  vegetable  principles.  Probably 
there  are  few  plants  which  do  not  yield  some  portion  of 
it. 


Sect.  VII.     0/ Jelly. 

If  we  press  out  the  juice  of  blackberries,  currants, 
and  many  other  fruits,  and  allow  it  to  remain  for  some 
time  in  a  state  of  rest,  it  coagulates  into  a  tremulous  soft 
substance,  well  known  by  the  name  o(  jelly.  When  it  is 
washed  with  a  small  quantity  of  water,  and  then  dried, 
we  obtain  it  in  a  state  approaching  to  purity. 

It  is  nearly  colourless,  scarcely  soluble  in  cold  water, 
but  very  soluble  in  hot  water,  and,  when  the  solution 
cools,  it  again  coagulates  into  a  jelly.  When  long  boil- 
ed, it  loses  the  property  of  gelatinizing,  and  becomes 
analogous  to  mucilage.  When  dried,  it  becomes  trans- 
parent. When  distilled,  it  yields  the  same  products  as 
gum.  It  seems  very  intimately  connected  with  gum  ; 
but,  as  it  has  never  been  obtained  in  a  state  of  complete 
purity,  we  are  but  imperfectly  acquainted  with  its  pro- 
perties. 

Sect.  VIII.     Of  Ulmln. 

We  give  this  name  to  a  substance  lately  examined  by 
Klaproth.  It  exuded  spontaneously  from  the  trunk  of  a 
species  of  elm,  called  by  him  the  ulmus  nigra,  and  was 
sent  to  Klaproth  from  Palermo  in  1802.* 

Externally,  it  has  a  good  deal  of  resemblance  to  gum. 
It  is  solid,  hard,  of  a  black  colour,  and  has  considerable 
lustre.  Its  powder  is  brown.  It  dissolves  readily  in  the 
mouth,  and  has  an  insipid  taste. 

Water  dissolves  it.  The  solution  has  a  brown  colour. 
Though  very  strong,  it  is  not  in  the  least  adhesive  or 
ropy,  nor  does  it  answer  as  a  paste.  It  is  insoluble  in 
alcohol  and  ether,  and  is  partially  precipitated  from  wa- 
ter by  alcohol. 

When  a  few  drops  of  nitric  acid  are  added  to  the  aque- 
ous solution  of  ulmin,  it  becomes  gelatinous,  loses  its 
brown  colour,  and  a  light  brown  substance  precipitates. 
This  precipitate  is  soluble  in  alcohol,  and  explodes  when 
moderately  heated.  Hence  it  is  a  compound  of  ulmin 
and  nitric  acid.  Muriatic  and  sulphuric  acids  produce 
likewise  yellowish  brown  precipitates,  which  are  insolu- 
ble in  water.  Ulmin  is  likewise  precipitated  by  sulphate 
of  iron,  muriate  of  tin,  and  acetate  of  lead,  but  not  by  ni- 
trate of  silver,  nor  solution  of  glue. 

Ulmin  when  burnt  emits  little  smoke  or  flame ;  it 
leaves  a  spongy  but  firm  charcoal,  which  yields,  when 
concentrated,  a  little  carbonate  of  potash. 

Sect.  IX.     Of  Inulin. 

We  give  this  name  to  a  substance  discovered  by  Rose 
in  the  root  of  the  inula  /iele?iium,  or  elecampane.  When 
the  root  of  this  vegetable  was  boiled  in  water,  the  decoc- 
tion, after  standing  some  hours,  deposites  the  inulin  in  the 
form  of  a  white  powder  like  starch. 

It  is  insoluble  in  cold  water.  By  trituration  the  inulin 
is  uniformly  diffused,  and  gives  the  liquid  an  opal  ap- 
pearance, but  it  soon  falls  down  in  the  state  of  a  white 
powder,  leaving  the  liquid  quite  transparent. 

It  dissolves  readily  in  hot  water.  One  part  of  inulin 
in  four  parts  of  boiling  water,  formed  a  solution  which 
passed  readily  through  the   filter.     After  some  hours, 


•  There  is  no  doubt  that  ulmin  exudes  from  the  common  elm,  nor  that  it  is  one  of  the  substances  originally  described  by  Vnuquelin 
as  proceeding  from  the  ulcers  to  which  that  tree  is  subject. 


CIIKAIISTRY. 


751 


the  greater  pail  of  llu;  iimliii  precipitates  fioni  tlic  wutcr 
ill  tlie  I'orm  of  a  wliitc  powder. 

When  the  lujueoiis  solution  of  iriiilin  is  mixed  with  an 
equal  bulk  of  alcohol,  no  change  takes  place  for  some 
time;  but  tlie  inulin  soon  se|)aralcs  and  falls  to  the  bot- 
tom in  the  slate  of  a  bulky  wliitc  powder.  A  solution  of 
gum  arabic,  when  treated  in  this  manner,  remains  milky 
for  days  without  any  precipitate  falling. 

When  thrown  upon  burning  coals,  it  melts  as  readily 
as  ailgar,  and  emits  a  thick  white  siyokc,  not  impleasant- 
ly  pungent,  and  similar  in  odour  to  that  of  burning  su- 
gar. The  residue,  which  is  but  small,  sinks  into  the 
coal.  Starch  emits  a  similar  smoke,  but  leaver  a  moi'C 
bulky  rcsiilue.  When  exposed  to  a  red  heat,  inulin 
burns  with  a  vivid  flame,  and  leaves  a  very  small  coaly 
residue. 

When  distilled,  inulin  yields  a  brown  acid  liquid,  hav- 
ing the  smell  of  pvromucous  acid,  but  not  a  trace  of 
oil. 

When  inulin  is  treated  with  nitric  acid,  it  yields  malic 
and  oxalic  acids,  or  acetic  acid  if  too  much  nitric  acid  lie 
employed.  But  no  saclactic  acid  is  formed  as  happens 
with  the  gums,  neither  is  any  of  the  waxy  mailer  sepa- 
rated, which  makes  its  appearance  when  starch  is  digest- 
ed in  nitric  acid. 

Sect.  X.     Of  Starch. 

If  a  quantity  of  wheat  flour  be  formed  into  a  paste, 
and  then  held  under  a  very  small  stream  of  water,  knead- 
ing continually  till  the  water  runs  ofl"  from  it  colourless, 
the  flour,  by  this  process,  is  divided  into  two  distinct 
constiluents.  A  tough  substance,  of  a  dirty  while  colour, 
called  gluten,  remains  in  the  hand;  the  water  is  at  first 
milky,  but  soon  deposites  a  while  powder,  which  is  known 
by  the  name  of  starch. 

The  starch  obtained  by  this  process  is  not  quite  free 
from  gluten.  Hence  it  is  not  very  white,  and  has  not 
that  crystallized  appearance  which  distinguishes  the 
starch  of  commerce.  Manufacturers  employ  a  more  eco- 
nomical and  more  eflicacious  process.  Wlieat  is  steeped 
in  water  till  it  gives  out  a  milky  juice  when  squeezed,  it 
is  then  put  into  coarse  linen  sacks,  which  are  subjected 
to  pressure  in  a  vessel  of  water  till  the  whole  starchy 
matter  is  separated.  The  sack  and  its  contents  are  then 
removed.  The  water  containing  the  starch  gradually 
ferments.  Vinegar  and  alcohol  are  formed  in  it,  partly, 
no  doubt,  at  the  expence  of  tiie  starch.  The  vinegar 
thus  formed  dissolves  all  the  impurities,  and  leaves  no- 
thing behind  but  the  starch.  It  is  poured  off,  and  the 
starch  being  edidcorated  with  water,  is  dried  with  a  mo- 
derate heal.  During  the  drying,  it  usually  splits  into 
columnar  masses,  which  have  a  considerable  degree  of 
regularity. 

Starch  was  well  known  to  the  ancients.  According 
to  Pliny,  the  method  of  manufacturing  it  was  discovered 
by  the  inhabitants  of  Chios. 

Starch  has  a  fine  white  colour,  and  is  usually  concret- 
ed in  four-sided  prisms.  It  has  scarcely  any  smell,  and 
very  little  taste.  W'hen  kept  dry,  it  continues  for  a  long 
time  uninjured,  though  exposed  to  the  air. 

It  docs  not  dissolve  in  cold  water,  but  very  soon  falls 
to  powder,  and  forms  a  kind  of  emulsion.  It  dissolves 
in  boiling  water,  and  forms  a  kind  of  jelly,  which  may  be 
difi'used  through  boiling  wnter ;  but  when  the  mixture 
is  allowed  to  stand  a  sufficient  time,  the  starch  slowly 
precipitates  to  the  bottgnj.    The  subsidence  takes  place 


even  when  &0  parts  of  water  arc  employed  to  dibsolve  one 
of  starch  ;  but,  in  that  case,  at  least  a  month  elapses  Ije- 
fore  the  starch  begins  to  piecipiiaie.  The  Bolution  is 
glutinous  in  proportion  to  the  quantity  of  starch.  Linen 
ilipt  into  it  and  suddenly  dried,  acquires  a  considerable 
degree  of  stiffness.  When  the  solution  is  evaporated  to 
dryness,  a  brittle  opal^  mass  is  obtained,  diflfering  in  ap- 
])earancc  from  common  starch,  but  exhibiting  nearly  the 
same  properties  with  rc-agcnls.  Hence  the  apparent 
diflerenccis  probably  owing  to  a  portion  of  water  remain- 
ing united  to  the  boiled  starch.  When  the  solution  of 
starch  is  left  exposed  to  damp  air,  it  soon  loses  its  consis- 
tency, acquires  an  acid  taste,  and  becomes  mouldy  on  the 
surface. 

Starch  docs  not  dissolve,  nor  even  fall  to  powder  in  al- 
cohol.    Neither  docs  it  dissolve  in  ether. 

Neither  oxygen  ij;as  nor  the' simple  combustibles  have 
any  marked  action  on  starch.  The  metals  and  their  ox 
ides  have  little  affmity  for  it.  Acetate  of  lead  throws  it 
down  iVom  water,  but  the  superacctate  has  no  effect  upon 
it.  Accor(lin,j;  lo  Dr  Bostock,  it  is  precipitated  also  by 
oxymuriale  of  tin  ;  but  in  the  trials  nr^ide  by  the  writer  of 
this  article,  he  obtained  no  precipitate  with  that  salt  in  a 
derorlion  containing  one-ninetieth  of  its  weight  of  starch. 
No  other  metallic  .salt  tried  produced  a  precipitate  in  this 
dedoction. 

Neither  lime  nor  strontian  water  precipitate  the  de- 
coction of  starch  ;  but  barytes  water  throws  down  a  co- 
pious white  flaky  precipitate.  It  is  dissolved  by  muri- 
atic acid,  but  appears  again  on  standing,  unless  a  consi- 
derable excess  of  acid  be  added.  Neither  muriate  of  ba- 
rytes nor  silicaled  potash  occasion  any  precipitate  in  the 
decoction  of  starch. 

When  starch  is  triturated  in  a  hot  infusion  of  nutgalls, 
a  compleic  solution  is  effected.  This  solution  is  trans- 
parent, and  rather  lighter  coloured  than  the  infusion  of 
nutgalls  employed.  When  this  solution  cools,  it  becomes 
opake,  and  a  copious  curdy  precipitate  falls.  A  heat  of 
120°  re-dissolves  this  precipitate,  and  renders  the  solu- 
tion transparent,  but  it  is  deposited  again  as  the  liquid 
cools.  This  property  is  characteristic  of  starch.  The 
infusion  of  nutgalls  throws  it  down  from  every  solution, 
but  the  precipitate  is  re-dissolved  by  heating  the  liquid 
to  120°.  The  precipitate  is  a  compound  of  tannin  and 
starch,  and  is  least  soluble  when  composed  of  about  three 
parts  starch,  and  two  parts  tannin.  It  has  a  brownish 
yellow  colour,  is  semi-transparent,  has  an  astringent 
taste,  and  feels  glutinous  between  tlie  teeth  like  gum. 

When  potash  is  triturated  with  starch,  and  a  little  wa- 
ter added,  the  whole  assumes,  on  standing,  the  appear- 
ance of  a  semi-transparent  jelly.  On  adding  water,  an 
opal  coloured  solution  is  obtained,  from  which  the  starch 
is  readily  thrown  down  by  an  acid.  When  muriatic  acid 
is  employed,  a  peculiar  aromatic  odour  is  perceived. 
The  decoction  of  starch  is  neither  altered  by  potash,  car- 
bonate of  potash,  nor  ammonia. 

When  starch  is  thrown  into  any  of  the  mineral  acids, 
at  first  no  apparent  change  is  visible  ;  but,  if  an  attempt 
is  made  to  reduce  the  larger  pieces,  while  in  acids,  to 
powder,  they  resist  it,  and  feel  exceedingly  tough  and 
adhesive.  Sulphuric  acid  dissolves  it  sJov/ly,  and  at  the 
same  time  a  smell  of  sulphuric  acid  is  emitted,  and  such 
a  quantity  of  charcoal  evolved,  that  the  vessel  may  be  iri- 
verted  without  spilling  any  of  the  mixture.  Diluted  sul- 
phuric acid  dissolves  starch  when  assisted  by  heat,  and 
the  starch  may  be  again  precipitated  by  means  of  alcohol. 

Diluted  nitric  acid  slowlv  dissolves  starch ;  the  acid 
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acquires  a  green  colour,  and  a  small  portion  of  white 
matter  swims  on  the  surface,  on  which  the  acid  docs  not 
act.  Alcohol  throws  down  the  starch  from  this  solution. 
Concentrated  nitric  acid  dissolves  starch  pretty  rapidly, 
assuming  a  green  colour,  and  emitting  nitrous  gas.  The 
solution  is  never  complete,  nor  do  any  crystals  of  oxalic 
acid  appear  unless  heat  be  applied.  In  this  respect  starch 
differs  from  sugar,  which  yields  oxalic  acid  even  at  the 
temperature  of  the  atmosphere.  When  heat  is  applied 
to  the  solution  of  starch  in  nitric  acid,  both  oxalic  and 
malic  acids  are  formed,  but  the  undissolved  substance 
still  remains.  When  separated  by  filtration,  and  after- 
wards edulcorated,  this  substance  has  the  appearance  of 
a  thick  oil  not  unlike  tallow ;  but  it  dissolves  readily  in 
alcohol.  When  distilled  it  yields  acetic  acid,  and  an  oil 
having  the  smell  and  consistence  of  tallow. 

Strong  mui'iatic  acid  dissolves  starch  slowly  and  with- 
out effervescence.  When  the  starch  does  not  exceed  one- 
twentieth  of  the  acid,  the  solution  is  colourless  and  trans- 
parent; but  if  we  continue  to  add  starch,  a  brown  colour 
appears,  and  the  acid  loses  a  portion  of  its  fluidity.  Its 
pecvdiar  smell  is  destroyed,  and  replaced  by  the  odour 
which  may  be  perceived  in  corn  mills.  Acetic  acid  does 
not  dissolve  starch.  The  action  of  the  other  acids  has  not 
been  tried. 

Alcohol  separates  starch  in  part  from  its  decoction. 
A  solution  of  potash  in  alcohol  occasions  a  copious  white 
precipitate,  which  is  re-dissolved  on  adding  a  sufficient 
quantity  of  water.  A  solution  of  sulphuret  of  potash  in 
alcohol  occasions  a  flaky  precipitate  in  the  decoction  of 
starch.  This  precipitate  has  sometimes  an  orange  co- 
lour. 

When  starch  is  thrown  upon  a  hot  iron,  it  melts,  black- 
ens, frothes,  swells,  and  burns  with  a  bright  flame  like 
sugar,  emitting  at  the  same  time  a  great  deal  of  smoke  ; 
but  it  does  not  explode,  nor  has  it  the  caromel  smell 
w'hich  distinguishes  burning  sugar.  When  distilled,  it 
yields  water,  impregnated  with  an  acid  supposed  to  be 
the  pyromucous,  a  little  empyreumatic  oil,  and  a  great 
deal  of  carbonic  acid  and  heavy  inflammable  air.  The 
charcoal  which  it  leaves  burns  easily  when  kindled  in 
the  open  air,  and  leaves  very  little  ashes.  According  to 
the  experiments  of  Thenard  and  Gay  Lussac,  it  is  com- 
posed of 

Oxygen  49.68 

Carbon  43.55 

Hydrogen        6.77 
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Starch  is  contained  in  a  great  variety  of  vegetable  sub- 
stances ;  most  commonly  in  tlieir  seeds  or  bulbous  roots, 
but  sometimes  also  in  other  parts.  All  the  different 
species  of  corn  contain  a  great  proportion  of  it.  There 
are  obviously  different  varieties  of  starch,  possessing  dis- 
tinct properties.  But  hitherto  these  varieties  have  not 
been  examined  with  such  attention  as  to  enable  us  to 
give  a  detailed  description  of  each. 

Srct.  XI.     0/Indigo. 

This  valuable  pigment,  one  of  the  capital  manufac- 
tures of  America,  is  obtained  from  the  leaves  of  different 
species  of  plants  :  the  indigofrra  argentea  or  luitd  indigo, 
the  itidigcfira  disfiernia  ov  Guatimata  indigo,  and  the  in- 
digo/cra  tinctoria  or  Prcnch  indigo,  which  yields  the  great- 
est (luantity  of  indigo,  and  is  therefore  preferred  by  the 
planter,  though  its  quality  is  said  to  be  inferior  to  that  of 


the  indigo  obtained  from  the  two  first  species.  In  the 
West  Indies  the  seeds  are  sown  in  March,  in  trenches 
about  a  foot  asunder,  and  the  plant  comes  into  blossom,- 
and  is  fit  for  cutting  down  in  May.  But  in  South  Ameri- 
ca, six  months  elapse  before  it  can  be  cut.  In  the  West 
Indies,  four  cuttings  are  often  obtained  from  the  same 
plant  in  the  course  of  a  year;  but  in  America,  never 
more  than  two,  and  often  only  one.  The  produce  con- 
stantly diminishes  after  the  first  cutting,  so  that  it  is  ne- 
cessary to  renew  the  plants  for  seed  every  year. 

The  plants  are  cut  down  with  sickles,  and  laid  in  stra- 
ta in  the  steelier  till  it  is  about  three  parts  full.  This  is 
a  large  cistern  of  wood  or  mason  work  about  16  feet 
square.  Here  they  are  pressed  down  with  planks,  and 
loaded  to  prevent  them  from  swimming,  and  covered 
with  water  to  the  height  of  four  or  five  inches.  Here 
they  ferment,  and  the  utmost  attention  is  required  to  the 
process.  If  they  be  allowed  to  remain  too  long,  the  pig- 
ment is  spoiled  ;  and  if  the  water  be  drawn  off  too  soon, 
much  of  the  indigo  is  lost.  The  temperature  of  80°  is 
said  to  answer  best.  The  water  acquires  a  green  colour, 
a  smell  resembling  that  of  ammonia  is  exhaled,  and  bub- 
bles of  carbonic  acid  are  emitted.  When  the  fermenta- 
tion has  continued  long  enough,  the  liquor  is  let  out  into 
a  second  cistern  placed  lower  than  the  first ;  this  cistern 
is  called  the  battery,  and  is  commonly  above  12  feet 
square,  and  four  and  a  half  deep.  Here  it  is  agitated  for 
15  or  20  minutes,  by  means  of  levers  driven  by  machine- 
ry, till  the  flocculi  beginning  to  separate  give  it  a  curd- 
led appearance.  A  quantity  of  lime-water  is  now  poured 
in,  and  the  blue  flocculi  are  allowed  to  subside.  The 
water  is  then  drawn  off,  and  the  pigment  put  to  be  drain- 
ed in  small  linen  bags,  after  which  it  is  put  into  little 
square  boxes,  and  allowed  to  dry  in  the  shade. 

Chevreul  has  shown,  that  the  indigo  exists  in  the  plant 
chiefly  in  the  state  of  a  white  matter,  which  becomes 
blue  when  it  combines  with  oxygen.  Indigo  may  be  ob- 
tained also  from  other  plants,  the  nerium  tinctorium,  for 
example,  and  the  isatis  tinctoria,  or  ivoad,  a  plant  com- 
mon enough  in  Britain.  But  the  quantity  obtained  from 
this  plant  does  not  exceed  one -tenth  of  what  may  be  pro- 
cured from  the  indigofera. 

Indigo  is  a  fine  light  friable  substance  of  a  deep  blue 
colour.  Its  texture  is  very  compact,  and  the  shade  of  its 
surface  varies  according  to  the  manner  in  which  it  has 
been  prepared.  The  principal  tints  are  copper,  violet, 
and  blue.  The  lightest  indigo  is  the  best ;  but  it  is  al- 
ways mixed  with  foreign  substances,  scarcely  one  half 
even  of  the  best  indigo  of  commerce  consisting  of  the 
pure  pigment.  The  following  substances  were  extracted 
by  Clievreul  from  100  parts  ofGuatimala  indigo: 

Ammonia,  a  trace 

Disoxygenized  indigo  ....  12 

Green  matter 30 

Bitter  matter,  a  trace 

Red  matter 6 

Carbonate  of  lime 2 

Oxide  of  iron  and  alumina    .    .  2 

Silica 3 

Pure  indigo 45 

100 

Pure  indigo  has  neither  taste  nor  smell.  It  is  insolu- 
ble in  water  in  its  usual  state,  but  disoxygenized  indigo 
is  soluble  in  that  liquid,  as  are  likewise  some  of  the 
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foreign  bodies  wilh  whicli  indigo  is  usually  iiiiKcd. 
Wlicn  healed,  indigo  sublimes  in  a  purple  Knioke,  and 
may  be  obtained  unaltered  erystallized  in  needles.  Tliis 
purple  smoke  is  characteristie  of  indigo. 

Neiliier  oxygen  nor  the  simple  combustibles  have  any 
action  on  common  indigo;  but  disoxygcnised  indigo 
readily  combines  wilh  oxygen,  and  may  be  separated 
again  from  it  without  decomposition.  In  tliis  respect  it 
dillirs  from  almost  nil  other  vegetable  substances,  and 
approaches  the  properties  of  the  simple  combustibles 
and  metals. 

The  iixed  alkaline  solutions  have  no  effect  upon  indi- 
go, except  it  be  newly  preci[)il;Ued  from  a  slate  of  solu- 
tion. In  thai  case  they  dissolve  it  with  facility.  The 
solution  has  at  first  a  green  colour,  which  gradually  dis- 
appears, and  the  natural  colour  of  the  indigo  cannot  be 
again  restored.  Hence  wc  sec  that  the  alkalies,  when 
concentrated,  decompose  indigo.  Pure  litiuid  ammonia 
acts  in  the  same  way.  Even  carbonate  of  ammonia  dis- 
solves precij)itated  indigo,  and  destroys  its  colour. 

Lime-water  has  scarcely  any  effect  upon  indigo  in  its 
usual  state,  but  it  dissolves  precipitated  indigo  The  so- 
lution is  at  first  green,  but  it  becomes  gradually  yellow. 

^Vhcn  diluted  sulphuric  acid  is  digested  over  indigo, 
it  produces  no  effect  except  that  of  dissolving  the  impu- 
rities ;  but  concentrated  sulphuric  acid  dissolves  it  rea- 
dily. One  part  of  indigo,  when  mixed  wiih  eight  j)arls 
of  sulphuric  acid,  evolves  heat,  and  is  dissolved  in  24 
hours.  The  solution  of  indigo  is  well  known  in  this 
country  by  the  name  of  liguid  blue.  IJancroft  calls  it 
sul/i/iale  of  indigo.  While  concentrated,  it  is  opakc  and 
black  ;  but  when  diluted,  it  assumes  a  fine  deep  blue  co- 
lour, and  its  intensity  is  such,  that  a  single  drop  of  the 
concentrated  sulphate  is  sufficient  to  give  a  blue  colour 
to  many  pounds  of  w-atcr.  Bergman  ascertained  the  ef- 
fect of  difl'ercnt  reagents  on  this  solution  wilh  great  pre- 
cision. His  experiments  threw  light  not  only  on  the  pro- 
perties of  indigo,  but  upon  the  phenomena  that  take 
place  when  it  is  used  as  a  dyc-stufT. 

From  his  experiments,  it  is  obvious  that  all  those  sub- 
stances which  have  a  very  strong  affinity  for  oxygen  give 
a  green  colour  to  indigo,  and  at  last  destroy  it.  Hence 
it  is  extremely  probable,  that  indigo  becomes  green  by 
giving  out  oxygen.  Of  covu'se  it  owes  its  blue  colour  to 
that  principle.  This  theory  was  first  suggested  by  Mr 
Haussman,  and  still  farther  confirmed  by  BerthoUct. 
Now  it  is  oidy  when  green  that  it  is  in  a  state  capable  of 
being  held  in  solution  by  lime,  alkalies,  &c.  in  which  stale 
it  is  applied  as  a  dye  to  cloth.  The  cloth,  when  dipt  into 
the  vat  containing  it  thus  dissolved,  combines  wilh  it, 
and  the  blue  colour  is  restored  by  exposure  to  the  atmos- 
phere. It  may  be  restored  equally  by  plunging  the  cloth 
into  oxymuriatic  acid.  Hence  the  restoration  cannot  but 
be  ascribed  to  oxygen.  Hence  then  the  reason  that  sul- 
phurous acid,  the  vegetable  acids,  sulphate  of  iron,  give 
sulphate  of  indigo  a  green  colour. 

From  these  experiments,  we  see  also  that  the  colour 
of  indigo  is  destroyed  by  the  addition  of  those  substances 
which  part  with  oxygen  very  readily,  as  the  black  oxide 
of  manganese.  In  that  case  the  indigo  is  destroyed,  for 
its  colour  cannot  be  again  restored.  When  the  sulphate 
of  indigo  is  poured  into  boiling  water,  it  aflbrds  a  green- 
coloured  solution  ;  but  with  cold  water  a  deep  blue  solu- 
tion. What  is  called  smoking  sulphuric  acid  dissolves 
indigo  much  more  readily  than  the  pure  acid,  and  evolves 
much  more  heat  during  the  solution.  Bucholz  has  shown, 
that  by  boiling  sulphur  in  pure  sulphuric  acid,  it  acquires 
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the  property  of  dissolvinf;  indigo  a»  readily  as  tlic  amok 
ing  acid. 

Nitric  acid  attacks  indigo  with  great  violence,  with 
the  evolution  of  abundancr.  of  heat  and  nitrous  gaa. 
When  of  the  specific  f^ravity  1.5'i,  if  even  sct«  fire  lo 
indigo.  When  the  acid  i:(  dilule<l,  the  action  in  still 
violent,  unless  the  proportion  of  wat«-r  I  '  i-abl*!. 

Mr  llatchelt  poured  upon  100  gi-ainsof;  outirc 

of  nitric  acid,  diluted  with  an  equal  quui.iii/  ol  water. 
Tlic  action  was  so  rapid,  that-  he  fouml  it  necessary  to 
add  another  omice  of  water.  When  the  effervescence 
had  nearly  subsided,  the  liquid  was  placed  on  a  sand 
bath  for  some  days,  and  evaporated  to  diyne.ss.  Water 
l>oureil  upon  the  residuum  dissolved  a  considerable  por- 
tion of  it,  and  formed  a  beautiful  deep  yellow  solution,  of 
an  intense  hitler  taste.  This  solution  contains  only  a 
very  small  portion  of  oxalic  acid  ;  but  with  a  solution  of 
isinglass  it  forms  a  copious  yellow  insoluble  precipit  .tc, 
and  of  course  contains  a  portion  of  artificial  tannin.  With 
ammonia  crystals  precipitate,  consisting  oi  biiter  firinci/ile 
combined  with  anuuonia. 

When  four  parts  of  nitric  acid  are  boiled  upon  one 
part  of  indigo,  tl\c  jjigment  soon  loses  its  colour,  and  is 
dissolved.  The  solution  becomes  yellow,  and  a  thin 
layer  of  a  resinous  mailer  appears  on  the  surface.  If 
the  process  be  now  slopt,  the  resinous  matter  becomes 
thin  by  cooling.  If  this  matter  be  removed,  and  the 
solution  evaporated  to  the  consistence  of  honey,  redis- 
solved  in  hot  water  and  filteicd,  potash  throws  down 
yellow  spicular  crystals,  consisting  of  bitter  firincifile 
combined  witli  potash.  These  crystals  have  the  curious 
property  of  detonating  with  a  purple  light,  when  wrapt 
up  in  paper,  and  struck  with  a  hammer ;  the  resin,  by 
treating  it  with  fresh  nitric  acid,  may  be  converted  into 
the  same  bitter  principle.  If  the  process  be  stopt  sooner 
than  the  point  mi.'nlioned  above,  yellow  crystals  are 
obtained,  which  are  more  soluble  in  water,  and  which 
sublime  in  white  needles,  having  all  the  properties  of 
benzoic  acid. 

Muriatic  acid  does  not  act  upon  indigo  in  its  common 
state,  but  it  readily  dissolves  indigo  precipitated  from 
the  sulphate,  and  forms  a  bluc-colourtd  solution.  The 
same  phenomena  are  exhibited  by  the  phosphoric,  acetic, 
tartaric  acids,  and  probably  by  all  except  the  acid  sup- 
porters. 

Chlorine  destroys  the  colour  of  indigo  as  readily  as 
nitric  acid. 

Alcohol  dissolves  a  small  portion  of  indigo,  but  it 
gradually  precipitates  again,  unless  rrrf  matter  be  present, 
in  which  case  the  solution  is  permanent. 

Indigo  is  not  acted  upon  by  ether  or  oils,  at  least  if 
the  experiments  of  Bergman  be  accurate. 

When  indigo  is  mixed  with  bran,  woad,  and  other 
similar  substances  which  readily  undergo  fermentation, 
it  assumes  a  green  colour  during  the  fermentation,  and 
is  then  easily  dissolved  by  lime  or  potash.  Ii  is  by  this 
process  that  it  is  usually  rendered  proper  for  dyeing. 


Sect.  XII.     Of  Gluten. 

If  wheat-flour  be  kneaded  into  paste  with  a  little  water, 
it  forms  a  tenacious,  clastic,  soft,  ductile  mass.  This 
is  to  be  washed  cautiously,  by  kneading  it  under  a  small 
jet  of  water,  till  the  water  no  longer  carries  off  any  thbig, 
but  runs  off  colourless ;  what  remains  behind  is  called 
fluten.  It  was  discovered  bv  Beccaria,  an  Italian  philo- 
5   C 
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sopher,  to  whom  we  are  indebted  for  the  first  analysis  of 
wheat-flour. 

Gluten,  when  thus  obtained,  is  of  a  grey  colour,  exceed- 
ingly tenacious,  ductile,  and  elastic,  and  may  be  extend- 
ed to  twenty  times  its  original  length.  When  very  thin, 
it  is  of  a  whitish  colour,  and  has  a  good  deal  of  resem- 
blance to  animal  tendon  or  membrane.  Its  smell  is 
peculiar.  It  has  scarce  any  taste,  and  does  not  lose  its 
tenacity  in  the  mouth. 

When  exposed  to  the  air,  it  gradually  dries  ;  and  when 
completely  dry,  it  is  pretty  hard,  brittle,  slightly  trans- 
parent, of  a  dark  brown  colour,  and  has  some  resem- 
blance to  glue. 

Fresh  gluten  imbibes  water,  and  retains  a  certain  quan- 
tity of  it  with  great  obstinacy.  To  this  water  it  owes  its 
elasticity  and  tenacity.  When  boiled  in  water  it  loses 
both  these  properties. 

AVhen  fresh  gluten  is  macerated  for  a  considerable 
time  in  cold  water,  the  liquid  bccom.es  opake,  and  con- 
tains small  films  suspended,  which  do  not  soon  subside. 
By  repeated  filtrations  it  becomes  transparent ;  but  it 
holds  in  solution  gluten,  which  renders  it  frothy,  and 
gives  it  the  property  of  precipitating,  when  mixed  with 
oxymuriatic  acid  or  the  infusion  of  nutgalls.  Thus 
gluten  is  to  a  certain  extent  soluble  in  cold  water. 
When  the  water  is  heated,  the  gluten  separates  in  the 
state  of  yellow  flakes. 

When  kept  moist,  it  very  soon  begins  to  decompose, 
and  to  undergo  a  species  of  fermentation.  It  swells,  and 
emits  air-bubbles,  which  Proust  has  ascertained  to  consist 
of  hydrogen  and  carbonic  acid  gases.  It  emits  also  a 
very  offensive  odour,  similar  to  what  is  emitted  by  putre- 
fying animal  bodies.  Cadet  kept  gluten  in  a  vessel  for 
a  week  in  a  damp  room.  Its  surface  became  covered 
■with  byssi,  the  fermentation  just  mentioned  had  com- 
menced, and  the  odour  was  distinctly  acid.  In  24  days, 
on  removing  the  upper  crust,  the  gluten  was  found  con- 
verted into  a  kind  of  paste,  of  a  greyish-white  colour,  not 
unlike  bird-lime.  In  that  state  he  gave  it  the  name  of 
fermented  gluten.  If  the  gluten  be  still  left  to  itself, 
it  gradually  acquires  the  smell  and  the  taste  of  cheese. 
This  curious  fact  was  first  ascertained  by  Rouelle  junior. 
In  that  state  it  is  full  of  holes,  and  contains  the  very 
.same  juices  which  distinguish  some  kinds  of  cheese. 
Proust  ascertained  that  it  contains  ammonia  and  vinegar ; 
bodies  which  Vauquelin  detected  in  cheese ;  and  aumionia 
robs  both  equally  of  their  smell  and  flavour. 

Fresh  gluten  does  not  sensibly  dissolve  in  alcohol, 
which  even  throws  down  fresh  gluten  from  water ;  yet  in 
T.crtain  cases  tliis  liquid  forms  a  solution  of  gluten  in  very 
;:niall  proportion. 

^Vilcn  \.\\(:  ftrinented  gluten  of  Cadet  is  triturated  with 
u  little  alcohol  into  a  mucilage,  and  then  mixed  with  a 
sufficient  quantity  of  that  liquid,  a  portion  of  it  is  dis- 
solved. This  solution  constitutes  an  excellent  varnish, 
possessed  of  considerable  elasticity.  It  may  be  spread 
over  paper  or  wood ;  and  when  dry  resists  other  bodies, 
as  well  as  most  varnishes.  In  this  state,  too,  it  may  be 
employed  to  cement  china;  and  triturated  with  paints, 
especially  vegetable  colours,  it  forms  a  very  good  ground. 
When  this  solution  is  mixed  with  a  siifficient  quantity  of 
time,  it  forms  a  very  good  lute  ;  and  bits  of  linen  dipt  in 
it  adhere  very  strongly  to  otiier  bodies. 

Ether  does  not  sensibly  dissolve  gluten. 

Acids  act  upon  gluten  differently,  according  to  the 
peculiar  properties  of  each. 

Concentrated  acetic  acid  dissolves  it  readily  in  consi- 


derable quantity,  and  without  altering  its  nature.  The 
solution  is  muddy,  but  permanent ;  and  the  gluten  may 
be  thrown  down  by  means  of  alkalies.  This  acid  dis- 
solves the  fermented  gluten  of  Cadet ;  and  the  solution 
may  be  substituted  for  the  solution  in  alcohol  as  a  var- 
nish ;  but  it  does  not  answer  to  mix  it  with  colours. 

Concentrated  sulphuric  acid  renders  it  violet  coloured, 
and  at  last  black  ;  inflammable  air  escapes,  and  charcoal, 
water,  and  a  portion  of  ammonia,  are  formed.  When 
nitric  acid  is  poured  on  it,  and  heat  applied,  there  is  a 
cjuantity  of  azotic  gas  emitted  ;  and  by  continuing  the 
heat,  some  little  oxalic  acid  is  formed,  and  likewise  malic 
acid,  while  a  number  of  yellow-coloured  oily  flakes  make 
their  appearance  in  the  solution. 

Muriatic  acid  dissolves  gluten  with  facility  when  its 
action  is  assisted  by  heat.  When  gluten  is  placed  in 
oxymuriatic  acid,  it  softens,  and  seems  to  dissolve,  but 
soon  coagulates  again  into  yellow-coloured  flakes,  which 
become  transparent  and  greenish-coloured  by  drying. 
When  heated,  they  exhale  oxymuriatic  acid,  and  assume 
the  appearance  of  common  gluten.  This  acid  has  the 
property  of  precipitating  gluten  from  water  in  the  state 
of  yellowish-white  flakes. 

Alkalies  dissolve  gluten  when  they  are  assisted  by 
heat.  The  solution  is  never  perfetly  transparent.  Acids 
precipitate  the  gluten  froin  alkalies,  but  it  is  destitute 
of  its  elasticity.  Alkalies,  wlien  inuch  concentrated, 
form  with  it  a  kind  of  soap,  converting  it  into  oil  and 
ammonia  ;  which  last  is  dissipated  during  the  trituration. 

Gluten  is  precipitated  from  water,  and  from  some  of 
its  other  solutions,  by  the  hifusion  of  nutgalls.  The 
colour  of  the  precipitate  is  usually  yellowish-brown,  and 
it  does  not  dissolve  though  the  solution  be  heated. 

When  moist  gluten  is  suddenly  dried,  it  swells  ama- 
zingly. Dry  gluten,  when  exposed  to  heat,  cracks, 
swells,  melts,  blackens,  exhales  a  fetid  odour,  and  burns 
precisely  like  feathers  or  horn.  When  distilled,  there 
comes  over  water  impregnated  with  ammonia  and  an  em- 
pyreumatic  oil ;  the  charcoal  which  remauis  is  with  dif- 
ficulty reduced  to  ashes. 

Sect.  III.     Of  Jlbumcn. 

Albumen  is  the  term  by  which  chemists  have  agreed" 
to  denote  the  ivhite  of  egg,  and  all  glary  tasteless  sub- 
stances which,  like  it,  have  the  property  of  coagulating 
into  a  white,  opaque,  tough,  solid  substance,  when  heated 
a  little  under  the  boiling  point.  This  substance  forms  a 
constituent  of  many  of  the  fluids  of  animal  bodies ;  and 
when  coagulated,  it  constitutes  also  an  important  part  of 
their  solids.  Substances  analogous  to  it  had  been  noticed 
by  chemists  in  the  vegetable  kingdom.  Scheele  affu-m- 
ed,  as  early  as  1780,  that  the  greater  number  of  plants 
contained  a  substance  analogous  to  curd.  Fourcroy, 
about  the  year  1790,  annovuiced  the  existence  of  albumen 
in  a  variety  of  plants  ;  but  Proust  has  since  shewn,  that 
the  substance  which  he  took  for  albumen, and  which  had 
been  already  examined  by  Rouelle,  was  not  i)ossessed  of 
the  properties  which  characterise  that  animal  matter. 
But  Vauiiuelin  has  lately  discovered  albumen  in  abun- 
dance in  the  juice  of  the  papaw  tree;  so  that  its  exis- 
tence as  a  vegetable  principle  cannot  be  disputed. 

The  fia/iaw  tree,  the  curica  fiafiaya  of  botanists,  grows 
in  Peru,  S^c.  and  in  the  Isle  of  France,  where  the  milky 
juice  that  exudes  from  it  is  said  to  be  employed  with 
cfiicacy  against  llie  Guinea  worm.  Two  .specimens  of 
this  juice  were  brought  from  that  island  to  Paris  by  Char- 
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pcnticr  ilc  Cossi(»ny.  In  tlic  one,  the  juice  liiid  been 
cvaporutcil  to  dryness,  uml  was  in  tin:  state,  ol' an  extract ; 
ill  llie  other,  the  juice  was  pr-served  by  beiii^j  mixed 
with  an  equal  bulk  of  rum.  Cotli  were  subjt-etcd  to  a 
ciiemicui  analysis  by  Vauquelin.  The  lirst  was  of  a  yel- 
lowish-whiti;  colour,  and  seiiiitranspareiit.  Its  taste  was 
sweetish.  It  had  no  smell,  and  was  pretty  solid  ;  but 
attracted  moisture  when  kept  in  a  damp  place.  The 
second  was  reddish-brown,  and  had  the  smell  and  taste 
of  boiled  beef.  When  the  first  specimen  was  macerated 
in  cohl  water,  the  greatest  part  of  it  dissolved.  The 
solution  frothed  with  soap.  The  addition  of  nitric  acid 
coagulated  it,  and  rendered  it  white  ;  and  wlien  boiletJ, 
it  threw  down  abundance  of  white  iLikes.  These  Hakes 
were  coagulated  albumen. 

Oilier  specimens  of  Ibis  juice,  both  in  the  liquid  and 
dried  state,  have  been  examined  more  recently  by  Vau- 
quelin, and  likewise  by  Cadet. 

The  essential  characters  of  albumen  arc  the  follow- 
ing:  . 

In  its  natural  state  it  is  soluble  in  water,  and  forms  a 
glary  limpid  liquid,  having  very  little  taste  ;  which  may 
be  employed  as  u  paste,  and  which  forms  a  very  shining 
varnish. 

The  solution  is  coagulated  by  acids,  pretty  much  in 
the  same  way  as  milk  Is  coagulated  by  the  same  re- 
agents. 

When  not  too  much  diluted,  It  is  coagulated  also  when 
heated  to  the  temperature  of  176°. 

Albumen  dissolved  in  water  is  precipitated  in  the  state 
of  brown  flakes  by  the  infusion  of  tan. 

The  solution  is  equally  coagulated  when  mixed  with 
alcohol. 

Albumen  is  precipitated  from  water  In  the  state  of 
white  powder  by  the  salts  of  most  of  the  white  metals  ; 
such  as  silver,  mercury,  lead,  tin,  &c. 

The  juice  of  the  papaw  possessed  all  these  properties. 
It  therefore  contained  albumen.  In  few  other  vegetable 
productions  has  this  substance  been  yet  found  in  such 
abundance,  or  in  a  state  in  which  Its  properties  were  so 
decidedly  characteristic  ;  but  the  resemblance  between 
the  curd  of  milk  and  albumen  Is  very  close,  as  we  shall 
see  afterwards.  Now,  Proust  has  ascertained  that  al- 
monds, and  other  similar  kernels  from  which  emulsions 
are  made,  contain  a  substance  which  has  the  properties 
of  curd. 

Albumen,  when  burnt,  emits  ammonia ;  and  when 
treated  with  nitric  acid,  yields  azotic  gas.  It  evidently, 
then,  contains  azote.  But  as  it  is  more  properly  an 
animal  than  a  vegetable  substance,  we  shall  defer  giving 
any  farther  account  of  Its  properties  till  we  come  to  treat 
of  animal  bodies. 

Sect.  XIV.     0/ Fibrin. 

That  peculiar  substance  which  constitutes  the  fibrous 
part  of  the  muscles  of  animals,  has  been  called  _/Jiri«  by 
chemists.  A  substance  resembling  it,  as  it  exists  in  the 
blood,  has  been  detected  by  Vauquelin  In  the  juice  of 
the  papaw  tree  ;  the  same  juice  which  contained  albumen 
in  such  plenty.  Fibrin,  then,  must  be  ranked  among  vege- 
table substances. 

When  the  juice  of  the  papaw  is  treated  with  water, 
the  greatest  part  dissolves;  but  there  remains  a  sub- 
stance insoluble,  which  has  a  greasy  appearance.  It  sof- 
tens in  the  air,  and  becomes  viscid,  brown,  and  semitrans- 
parent.     When  thrown  on  burning  coals,  it  melted,  let 


drops  of  grease  exude,  emitted  the  rioise  of  meat  roast* 
Ing,  and  produced  a  smoke  wliicli  had  the  odour  of  fa'- 
volatilized.  It  left  behiii'J  it  no  usidue.  This  substance 
was  the  fibrtn.  Tlie  rcseinbluiicc  bctvvccn  the  juice  of 
the  papaw  and  animal  matter  is  .so  close,  that  one  would 
be  tempted  to  suspect  some  Lmposilion,  were  not  the  evi- 
dence that  it  Is  really  the  juice  of  a  tree  quite  uncxccp- 
llonable. 

The  properties  of  flbi  In  are  the  following  ; 

1.  It  is  tasteless,  fibrous,  clastic,  and  resembles  glu- 
ten. 

2.  It  is  insoluble  In  water  and  In  alcohol. 

3.  It  is  not  dissolved  by  diluted  alkalies. 

4.  But  acids  dissolve  it  without  dlfRculty. 

5.  With  nitilc  acid  It  gives  out  much  azotic  gas. 

C.  When  distilled  it  yields  much  carbonate  of  ammo- 
nia and  oil. 

7.  It  soon  putrefies  when  kept  moist,  becomes  green, 
but  docs  not  acquire  any  resemblance  to  cheese. 

Sect.  XV.     Of  the  Bitter  Princifile. 

Many  vegetable  substances  have  an  intensely  bitter 
taste,  and  on  that  account  arc  employed  in  medicine,  by 
brewers,  kc.  This  is  the  case  with  the  wood  of  the 
quassia  amara  and  excelsa,  the  common  quassia  of  the 
shops;  with  the  roots  of  the  gcntiana  luica,  common 
gentian;  the  Ichvk-s  o{  ihc  /lumulus  lu/iulus,  or  ho/t ;  t!ic 
bark  and  wood  of  the  s/iarcium  sco/iarium,  or  common 
broom  ;  the  flowers  and  leaves  of  the  ant/icmis  nobiiis,  or 
chamomile  ;  and  many  other  substances.  Some  of  these 
bodies  owe  their  blttci;  taste  to  the  presence  of  a  peculiar 
vegetable  substance  difTeiing  from  eveiy  other,  which 
may  be  disllugulshed  by  the  name  of  the  bitter  fir incijile. 

No  chemical  examination  of  this  substance  has  been 
hitherto  published ;  nor.  Indeed,  are  we  in  possession  of 
any  method  of  separating  it  from  other  bodies,  or  of 
ascertaining  its  presence.  At  the  same  time,  it  cannot 
be  doubted  that  it  possesses  peculiar  characters;  and  its 
action  on  the  animal  economy  renders  it  an  object  of  im- 
portance. 

I.  When  water  is  digested  over  quassia  for  some  time, 
it  acquires  an  intensely  bitter  taste,  and  a  yellow  colour, 
but  no  smell.  ^Vhen  water  thus  impregnated  is  evapo- 
rated to  dryness  In  a  low  heat,  It  leaves  a  brownish-yel- 
low substance,  which  retains  a  certain  degree  of  transpa- 
rency. It  continues  ductile  for  some  time,  but  at  last 
becomes  brittle.  This  substance  we  shall  consider  as  the 
bitter  principle  in  a  state  of  purity.  If  it  contains  any 
foreign  body,  it  must  be  in  a  very  mmute  proportion. 
This  substance  was  found  by  the  writer  of  this  article  to 
possess  the  following  properties: 

1.  Its  taste  is  iJUcnsely  bitter.  Colour  brownish-yel- 
low. 

2.  When  heated,  it  softens,  and  swells,  and  blackens ; 
then  burns  away  without  flaming  much,  and  leaves  a 
small  quantity  of  ashes. 

3.  Very  soluble  in  water  and  alcohol. 

4.  Docs  not  alter  the  colour  of  infusion  of  litmus. 

5.  Lime-water,  barytes-water,  and  strontian-water,  oc- 
casion no  precipitate.  Neither  is  any  precipitate  thrown 
down  by  silicatcd  potash,  aluminated  potash,  or  sulphate 
of  magnesia. 

6.  The  alkalies  occasion  no  change  in  the  diluted  solu- 
tion of  the  bitter  principle. 

7.  Oxalate  of  ammonia  occasions  no  precipitate. 

8.  Nitrate  of  silver  renders  the  solution  muddy,  and  a 
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very  soft  flaky  yeiiow  precipitate  falls  slowly  to  the  bottom. 

9.  Neither  corrosive  sublimate  nor  nitrate  of  mercury 
occasion  any  precipitate. 

10.  Nitrate  of  copper,  and  the  ammonial  solution  of 
coppei/produce  no  change;  but  muriate  of  copper  gives 
the  white  precipitate,  which  falls  when  this  liquid  salt  is 
dropt  into  water. 

11.  Sulphate  and  oxymuriatc  of  iron  occasion  no 
change. 

12.  Muriate  of  tin  renders  the  solution  muddy,  but 
occasions  no  precipitate,  unless  the  solution  be  concen- 
trated ;  in  that  case  a  copious  precipitate  falls. 

13.  Acetite  of  lead  occasions  a  very  copious  white 
precipitate  ;  but  the  nitrate  of  lead  produces  no  change. 

14.  Muriate  of  zinc  occasions  no  change. 

15.  Nitrate  of  bismuth  produces  no  change,  though 
when  the  salt  is  dropt  into  pure  water  a  copioiis  white 
precipitate  appears. 

16.  Tartar  emetic  produces  no  change  ;  but  when  the 
muriate  of  antimony  is  used,  the  white  precipitate  ap- 
pears, which  always  falls  when  this  salt  is  dropt  into 
pure  water. 

17.  Muriate  and  arscniate  of  cobalt  occasion  no 
change. 

18.  Arseniate  of  potash  produces  no  effect. 

19.  Tincture  of  nutgalls,  infusion  of  nutgalls,  gallic 
acid,  occasion  no  effect. 

These  properties  are  sufficient  to  convince  us  that  the 
bitter  principle  is  a  substance  differing  considerably  from 
all  the  other  vegetable  principles.  The  little  effect  of 
the  different  re-agents  is  remarkable.  Nitrate  of  silver 
and  acetate  of  lead  are  the  only  two  bodies  which  throw 
it  down.  This  precipitation  cannot  be  ascribed  to  the 
presence  of  muriatic  acid  ;  for  if  muriatic  acid  were  pre- 
sent, nitrate  of  lead  would  also  be  thrown  down. 

II.*  Besides  this  purest  species  of  bitter  principle,  it  is 
probable  that  several  others  exist  in  the  vegetable  king- 
dom, gradually  approaching  by  their  qualities  to  the  na- 
ture of  artificial  tannin.  The  second  species  is  distin- 
guished from  the  preceding,  by  the  property  which  it 
has  of  striking  a  green  colour  with  iron,  and  of  precipi- 
tating that  metal  from  concentrated  solutions.  Mr  Che- 
nevix  separated  a  portion  of  it  from  coffee  by  the  follow- 
ing process :  He  digested  imburnt  coffee  in  water,  and 
filtered  the  liquid.  It  was  then  treated  with  muriate  of 
tin.  The  precipitate  was  edulcorated,  mixed  with  Avater, 
and  treated  with  sulphureted  hydrogen  gas.  The  tin  was 
thus  precipitated,  and  tlie  substance  with  which  it  had 
been  combined  was  dissolved  by  the  water.  The  liquid 
was  then  evaporated  to  dryness.  The  substance  thus  ob- 
tained possessed  the  following  properties : 

1.  Semitransparcnt  like  horn,  and  of  a  yellow  colour. 

2.  When  exposed  to  the  air  it  does  not  attract  mois- 
ture. 

3.  Soluble  in  water  and  in  alcohol.  The  solution  in 
water  is  semitransparcnt,  and  has  a  pleasant  bitter  taste. 
When  the  alkaline  solutions  are  dropt  into  it,  the  colour 
becomes  garnet  red.  « 

4.  It  is  not  precipitated  from  water  by  the  alkaline 
carbonates.  Sulphuric  acid  renders  the  solution  brown, 
but  produces  no  fuither  change.  Neither  muriatic  acid, 
nor  phosphoric  acid,  nor  the  vegetable  acids,  produce 
any  ciiangc  on  this  solution. 

_  5.  The  muriates  of  gold,  platinum,  and  copper,  occa- 
sion no  change. 

6.  With  solutions  of  iron  it  forms  a  fine  green  colour- 


ed liquid ;  and  when  concentrated,  iron  thiows  down  a 
green-coloured  precipitate.  Indeed,  it  is  almost  as  deli- 
cate a  test  of  iron  as  tan  and  gallic  acid. 

7.  Muriate  of  tin  throws  down  a  copious  yellow  pre- 
cipitate. This  precipitate,  and  that  by  iron,  are  soluble 
in  all  acids,  but  they  lose  their  colour. 

8.  Neither  lime  nor  stroiitian  water  occasion  any  pre- 
cipitate in  the  aqueous  solutions  of  this  substance ;  but 
barytes  water  occasions  a  brown  precipitate. 

9.  Gelatine  occasions  no  precipitate. 

III.  The  third  species  may  be  distinguished  by  the 
name  of  artificial  bitter  firincifile,  as  it  has  been  formed 
by  the  action  of  nitric  acid  on  various  vegetable  and  ani- 
mal substances.  It  was  first  obtained  by  Haussman, 
while  examining  indigo,  but  he  mistook  its  nature.  Wel- 
ther  afterwards  formed  it  by  digesting  silk  in  nitric  acid, 
ascertained  its  properties,  and  gave  it  the  name  of  yellow 
bitter  princifile  ;  he  is  therefore  to  be  considered  as  the 
real  discoverer.  Bartholdi  afterwards  procured  it  by 
treating  the  tuMte  v/illow  with  nitric  acid.  Mr  Hatchett 
lately  obtained  it  during  his  experiments  on  artificial  tan- 
nin, by  treating  indigo  with  nitric  acid  ;  and  about  the 
same  time  Fourcroy  and  VauqueHn  procured  it  by  the 
same  means,  and  examined  its  properties  in  detail.  This 
substance  possesses  the  following  properties  : 

Its  colour  is  a  deep  yellow,  its  taste  intensely  bitter. 
It  is  soluble  both  in  water  and  alcohol,  and  has  the  pro- 
perty of  dyeing  silk,  woollen  cloth,  and  cotton,  of  a  du- 
rable yellow  colour.  It  crystallizes  in  elongated  plates, 
and  possesses  many  of  the  characters  of  an  acid,  com- 
bining readily  with  alkaline  substances,  and  forming  cry- 
stallizable  salts.  When  potash  is  dropt  into  a  concen- 
trated solution  of  it,  small  yellow  prismatic  crystals  are 
gradually  deposited,  consisting  of  bitter  principle  com- 
bined with  potash.  These  crystals  were  examined  by 
Welther,  but  it  was  Fourcroy  and  Vauquelin  that  ascer- 
tained their  composition.  They  have  a  bitter  taste,  are 
not  altered  by  exposure  to  the  air,  are  less  soluble  than 
pure  bitter  principle.  When  thrown  upon  hot  charcoal 
they  burn  like  gunpowder,  and  detonate  very  loudly 
when  struck  upon  an  anvil,  emitting  a  purple  light.  Am- 
monia dropt  into  the  solution  of  bitter  principle  deepens 
its  colour,  and  occasions  a  copious  deposition  of  fine  yel- 
low spicular  crystals.  These  are  a  combination  of  bitter 
principle  and  ammonia. 

IV.  Artificial  tannin  itself  may  be  considered  as  ap- 
proaching the  bitter  principle  in  many  of  its  properties. 
Its  taste  is  always  intensely  bitter,  and  the  colour  of  the 
precipitates  which  it  throws  down  from  the  metals,  is  si- 
milar to  what  takes  place  when  artificial  bitter  principle 
is  present.  It  is  indeed  possible,  that  the  bitter  taste 
may  be  owing  not  to  the  tanriin,  but  to  a  portion  of  arti- 
ficial bitter  jirinciple,  which  may  be  always  formed  along 
with  the  tannin ;  hut  this  has  not  been  ascertained.  It 
is  well  know  n,  that  the  bitter  taste  very  easily  overpow- 
ers and  conceals  all  other  tastes. 

Sect.  XVI.     Of  Tannin. 

Notwithstanding  the  numerous  experiments  made  up- 
on the  infusion  of  nutgalls,  we  are  not  in  possession  of  a 
process  capable  of  furnishing  tannin  in  a  state  of  purity, 
llencc  the  obscurity  which  still  hangs  over  its  charac- 
ters. The  pro]ierlies  of  this  substance,  as  far  as  known, 
and  the  different  methods  of  procuring  it  hitherto  ])ro- 
posed  by  chemists,  have  been  detailed  in  a  preceding 
part  of  this  article. 
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Like  most  othrr  vegetable  substances,  it  sccnis  to  be 
susci:])UbU'  ol  iliUci-cnl  inodificatioiis.  The  follmviiii; 
arc  tlie  dUFi  rent  species  of  tannin  wliicli  have  been  hi- 
therto noticed : 

1.  Tannin  f'lom  nulfL^alls.  This  is  the  common  species 
described  in  tliis  articU;  under  the  name  of  tannin.  It  pre- 
cipitates iron  black,  and  forms  a  linn  insoluble  brown 
precipitate  with  };luc.  The  bark  of  oak,  and  jiiost  other 
asliinjjcnt  trees  in  this  coiuitry,  are  supposed  at  present 
to  contain  this  sj>ecies  of  tannin. 

2.  The  tannin  which  ronsiitutcs  so  larp;e  a  proportion 
of  catechu  forms  the  second  species.  lis  peculiar  na- 
tui-e  was  first  observi-d  by  I'loust.  It  was  afterwards 
more  particularly  examined  by  Mr  Davy.  It  forms  with 
iron  an  olive  coloured  pi'cci])itale. 

3.  The  tannin  of  Amy  consiiluLcs  a  third  species.  Tiiis 
substance  is  obtained  from  dift'crent  ve^jclablcs.  It  was 
originally  iinporlcd,  as  is  supi)oscd,  from  Africa;  but  at 
present  the  common  kino  of  the  sliops  is,  according-  to 
Dv  Duncan,  an  extract  from  the  coccoloba  urifcra,  or  nca- 
aide  gra/ic,  and  is  brouf;;ht  chiclly  fi-om  Jamaica.  But 
tlic  finest  kino  is  the  product  of  difl'ercnt  species  of  cu- 
calyfitus,  particularly  the  rcsinifcra,  or  brown  gum-lrcc 
of  Botany  Bay.  It  is  an  astringent  substance  of  a  dark 
red  colour,  and  very  brittle.  It  dissolves  better  in  alco- 
hol than  water.  The  solution  in  the  latter  liquid  is  mud- 
dy ;  in  the  former  transparent,  and  a  fine  crimson  if  sufR- 
riently  diluted.  It  throws  down  gelatine  of  a  rose  co- 
lour, and  forms  with  salts  of  iron  a  deep  green  precipi- 
tate, not  altered  by  exposure  to  the  air. 

4.  The  fourth  variety  of  tannin  is  contained  in  sumach. 
This  is  a  powder  obtained  by  drying  and  grinding  the 
shoots  of  the  r/nis  curiaria  ;  a  shrub  cultivated  in  the 
southern  parts  of  Europe.  The  tan,  which  it  contains  in 
abundance,  yields  a  precipitate  with  gelatine,  which  sub- 
sides very  slowly,  and  remains  in  the  state  of  a  white 
magma  without  consistence. 

5.  The  fifth  variety,  according  to  Proust,  is  to  be 
found  in  the  wood  of  the  morus  tinctoria,  or  old  fustic, 
as  the  British  dyers  term  it.  This  wood  gives  out  an 
extract  both  to  alcohol  and  water,  which  yields  a  preci- 
pitate with  gelatine.  A  solution  of  common  salt  is  suf- 
ficient to  thiow  it  down. 

Sect.  XVII.     0/  the  Extractive  Princijile. 

The  word  extract  was  at  first  applied  to  all  those  sub- 
stances which  were  extracted  from  plants  by  means  of 
water,  and  which  remained  behind  in  the  state  of  a  dry 
mass  when  the  water  was  evaporated ;  consequently  it 
included  gum,  jelly,  and  several  other  bodies.  But,  of 
late,  it  has  been  confined  by  many  to  a  substance  which 
exists  in  many  plants,  and  which  may  be  obtained  near- 
ly in  a  state  of  pnrity,  according  to  Heimbstadt,  by  in- 
fusing saffron  in  water  for  some  time,  filtrating  the  infu- 
sion, and  evaporating  it  to  dryness.  But  as  the  word 
extract  occurs  even  in  modern  authors  in  its  original 
sense,  we  siiall  rather  denote  this  substance  by  the  phrase 
extractive  /ir:nci/ile,  to  prevent  ambiguity. 

The  difticuity  of  obtuininfj  the  exti-active  principle  in 
a  separate  state,  and  the  facility  with  which  it  alters  its 
nature,  liave  hiiherio  prevented  chemists  from  examin- 
ing it  with  that  attention  to  which  it  is  entitled.  It 
was  first  particulaily  attended  to  by  Roueile  ;  but  it  is 
to  Fonrcroy  and  Vauquelin  that  we  arc  chiefly  indebt- 
ed for  ascertainin--:  its  coarac'ers.  The  dissertation  of 
Vauquelin,  in  the  yourwo/rfePAarwacif,  is  by  far  the  best 


account  of  extractive  matter  wliich  han  hitherto  appear- 
ed. Many  valuable  facts  and  curious  obvervations  were 
published  by  Ilcrmbstadt,  also,  in  his  dissertation  on  fx- 
tract.  But,  \mfortunately,  the  tcnri  has  not  been  al- 
ways  taken  by  chemists  in  the  same  acceptation.  Par- 
mentier  has  lately  published  a  dissertation  on  the  extract* 
of  vegetables,  taken  in  the  loose  and  general  sense  of  the 
word,  which  coiitains  tnuch  information. 

The  extractive  principle  possesses  the  following  pro- 
perties : 

.Soluble  in  water,  and  the  solution  is  always  coloured. 
When  the  water  is  slowly  evaporated,  the  extractive  mat- 
ter is  obtained  in  a  solid  state  and  transparent ;  but  when 
the  evaporation  is  rapid  the  matter  is  opake. 

The  taste  of  extractive  is  always  strong  ;  but  it  is  \t:r/ 
different  according  to  the  plant  from  which  it  is  ob- 
tained. 

Soluble  in  alcohol,  but  insoluble  in  ether. 

By  repealed  solulioiis  and  evaporations,  the  extrr.ctive 
matter  acquires  a  deeper  colour,  and  becomes  insoluble 
in  water.  Tliis  change  is  considered  as  the  consccjuence 
of  the  absorption  of  the  oxygen  of  the  atma.sj)hcre,  for 
which  the  extractive  principle  has  a  strong  afliniiy.  But 
if  the  soluiion  be  left  to  itself,  exposed  to  tne  atmosphere, 
the  extract  is  totally  destroyed  in  consequence  of  a  kind 
of  putrefaction  which  speedily  commences. 

When  oxymuriatic  acid  is  poured  into  a  solution  con- 
taining extractive,  a  very  copious  dark  yellow  precipi- 
tate is  thrown  down,  and  the  liquid  retains  but  a  light 
lemon  colour.  These  flakes  arc  the  oxygenized  extrac- 
tive. It  is  now  insoluble  in  water  ;  but  hot  alcohol  stiil 
dissolves  it. 

The  extractive  principle  unites  with  alumina,  and  forms 
with  it  an  insoluble  compound.  Accordingly,  if  suli)hate, 
or  muriate  of  alumina,  be  mixed  with  a  solution  of  ex- 
tractive, a  flaky  insoluble  precipitate  appears,  at  least 
when  the  liquid  is  boiled;  but  if  an  excess  of  acid  be 
present,  the  precipitate  docs  not  always  appear. 

It  is  precipitated  from  water  by  concentrated  sulphu- 
ric acid,  muriatic  acid,  and  probably  by  several  other 
acids.  When  the  experiment  is  made  with  sulphuric 
acid,  the  fumes  of  vinegar  generally  become  sensible. 

Alkalies  readily  unite  with  extractive,  and  form  com- 
pounds which  are  insoluble  in  water. 

The  greater  number  of  metallic  oxides  form  insoluble 
compounds  with  extractive.  Hence,  many  of  them, 
when  thrown  into  its  solution,  are  capable  of  separating 
it  from  water.  Hence  also,  the  metallic  salts  mostly 
precipitate  extractive.  Muriate  of  tin  possesses  this 
property  in  an  eminent  degree.  It  throws  down  a  brown 
powder  perfectly  insoluble,  composed  of  the  oxide  of  tin 
and  vegetal)Ie  matter. 

If  wool,  cotton,  or  thread,  be  impregnated  with  alum, 
and  then  plunged  into  a  solution  of  extractive,  they  are 
dyed  of  a  fawn  colour,  and  the  liquid  loses  much  of  its 
extractive  matter.  This  colour  is  permanent.  The  same 
effect  is  produced,  if  muriate  of  tin  be  employed  instead 
of  alum.  This  effect  is  still  more  complete,  if  the  cloth 
be  soaked  in  oxymuriatic  acid,  and  then  dipt  into  the  in- 
fusion of  extractive.  Hence  we  see  that  the  extractive 
matter  requires  no  other  mordant  than  oxygen,  to  fix  it 
on  cloth. 

When  distilled,  extractive  yields  an  acid  liquid  im- 
pregnated with  ammonia. 

It  cannot  be  doubted,  that  there  are  many  different 
species  of  extractive  natter ;  though  the  difliculty  of 
obtaining  each  separately  has  prevented  chemists  from 
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ascertaining  its  nature  with  precision.  Extracts  are 
usually  obtained  by  treating  the  vegetable  substance 
from  which  tiicy  are  to  be  procured  vvitli  water,  and  tlien 
evaporating  the  watery  solution  slowly  to  dryness.  All 
extracts  obtained  by  this  method  have  an  acid  taste,  and 
redden  the  infusion  of  litmus.  They  all  yield  a  precipi- 
tate wliiie  liquid,  if  they  arc  mixed  v,  ith  ammonia.  This 
precipitate  is  a  compound  of  lime  and  insoluble  extrac- 
tive. Lime  always  causes  them  to  exhale  the  odour  of 
ammonia.  It  has  been  ascertained,  that  the  extractive 
pruiciple  is  more  abundant  in  plants  that  have  grown  to 
maturity  than  in  young  plants. 

Sect.  XVIII,     Of  the  Xarcotic  Princijile. 

It  has  been  long  known  that  the  milky  juices  which 
exude  from  certain. plants,  as  the  poppy,  lettuce,  &c.  and 
the  infusions  of  others,  as  of  the  leaves  of  the  digilalis 
Jiurfiurca,  have  the  property  of  excitin*  sleep,  or,  if  ta- 
ken in  large  enough  dozes,  of  inducing  a  state  resem- 
bling apoplexy,  and  tcrmmating  in  death.  How  far 
these  plants  owe  these  properties  to  certain  common 
principles  which  they  possess  is  not  known ;  though  it  is 
exceedingly  probable  that  they  do.  But  as  a  Jieculiar 
substance  has  been  detected  in  ofiiiim,  the  most  noted  of 
the  narcotic  preparations  which  possesses  narcotic  pro- 
perties in  perfection,  we  are  warranted,  till  further  ex- 
periments elucidate  the  subject,  to  consider  it  as  the 
■narcotic  /ninciple,  or  at  least  as  one  species  of  the  sub- 
stances belonging  to  this  genus. 

Opium  is  obtained  from  the  jiajiaver  album,  or  white 
poppy,  a  plant  which  is  cultivated  in  great  abundance  in 
India  and  the  East.  The  poppies  are  planted  in  a  fertile 
soil  and  well  watered.  After  the  flowering  is  over,  and 
the  seed  capsules  have  attained  nearly  their  full  size,  a 
lohgitudinal  incision  is  made  in  them  about  sun-set,  for 
three  or  four  evenings  in  succession.  From  these  inci- 
sions there  flows  a  milky  juice,  which  soon  concretes, 
and  is  scraped  off  tlie  plant  and  wrought  into  cakes.  In 
this  state  it  is  brought  to  Europe. 

Opium,  thus  prepared,  is  a  tough  brown  substance, 
has  a  peculiar  smell,  and  a  nauseous  bitter  acrid  taste. 
It  is  a  very  compound  substance,  containing  sulphate  of 
lime,  sulphate  of  potash,  an  oil,  a  resinous  body,  an  ex- 
tractive matter,  j^luten,  mucilage,  &c.  besides  the  pecu- 
liar narcotic  principle,  to  which,  probably,  it  owes  its 
virtues  as  a  narcotic. 

When  water  is  digested  upon  opiuin,  a  considerable 
portion  of  it  is  dissolved,  the  water  taking  up  several  of 
its  constituents.  When  this  solution  is  evaporated  to 
the  consistence  of  a  syrup,  a  gritty  precipitate  begins  to 
appear,  which  is  considerably  increased  by  diluting  the 
liquid  with  water.  It  consists  chiefly  of  three  ingre- 
dients ;  namely,  resin,  oxygenized  extractive,  and  the 
peculiar  narcotic  principle,  which  is  crystallized.  Wlien 
alcohol  is  digested  on  this  precipitate,  the  resin  and  nar- 
cotic substance  are  taken  up,  while  the  oxygenized  ex- 
tractive remains  behind.  The  narcotic  principle  falls 
down  in  crystals  as  llie  solution  cools,  still  however  co- 
loured with  resin.  But  it  may  be  obtained  tolerably  pure 
by  repeated  solutions  and  crystallizations. 

Water  is  incapable  of  dissolving  the  whole  of  0])iuni. 
What  remains  behind  still  contains  a  considerable  portion 
of  narcotic  principle.  When  alcohol  is  digested  on  tliis 
residuum,  it  acquires  a  deep  red  colour ;  and  depositcs, 
on  cooling,  ciystals  of  narcotic  principle,  coloured  by 
resin,  which  may  be  purified  by  repealed  crystallizalions. 


The  narcotic  principle  obtained  by  either  of  these  me- 
thods possesses  the  following  properties. 

Its  colour  is  white.  It  crystallizes  in  rectangular 
prisms  with  rhomboidal  bases.  It  has  neither  taste  nor 
smell. 

It  is  insoluble  in  cold  water,  soluble  in  about  400  parts 
of  boiling  water,  but  precipitates  again  as  the  solution 
cools.  The  solution  in  boiling  water  does  not  affect  ve- 
getable blues. 

It  is  soluble  in  24  parts  of  boiling  alcohol  and  100  parts 
of  cold  alcohol.  W^ien  water  is  mixed  with  the  solution, 
the  narcotic  principle  precipitates  in  the  state  of  a  white 
powder. 

Hot  ether  dissolves  it,  but  lets  it  fall  on  cooling. 

When  heated  in  a  spoon,  it  melts  like  wax.  When 
distilled  it  froths  and  emits  white  vapours,  which  con- 
dense into  a  yellow  oil.  Some  water  and  carbonate  of 
ammonia  pass  into  the  receiver  ;  and  at  last  carbonic  acid 
gas,  ammonia,  and  carbureted  hydrogen  gas,  are  disen- 
gaged. There  remains  a  bulky  coal,  which  yields  traces 
of  potash.  The  oil  obtained  by  this  process  is  viscid, 
and  has  a  peculiar  aromatic  smell  and  acrid  taste. 

It  is  very  soluble  in  all  acids.  Alkalies  throw  it  down 
from  these  solutions  in  the  state  of  a  white  powder. 

Alkalies  render  it  rather  more  soluble  in  water.  When 
they  are  saturated  with  acids,  the  narcotic  principle  falls 
down  in  the  state  of  a  white  powder,  which  is  redissolved 
by  adding  an  excess  ot  acid. 

Volatile  oils,  while  hot,  dissolve  it ;  but,  on  cooling, 
they  let  it  fiiJl  in  an  oleaginous  state  at  first,  but  it  gra- 
dually crystallizes. 

V/hen  treated  with  nitric  acid,  it  becomes  red  and  dis- 
solves ;  much  oxalic  acid  is  formed,  and  a  bitter  sub- 
stance remains  behind. 

W^hen  potash  is  added  to  the  aqueous  solution  of 
opiimi,  the  narcotic  principle  is  thrown  down  ;  but  it 
retains  a  portion  of  the  potash. 

Its  solubility  in  water  and  alcohol,  when  immediately 
extracted  from  opium,  seems  to  be  owing  to  the  pre- 
sence of  resin  and  eoctractive  matter,  both  of  which  ren- 
der it  soluble. 

It  possesses  the  properties  of  opium  in  perfection. 
Derosne  tried  it  upon  several  dogs,  and  found  it  more 
powerful  than  opium.  Its  bad  effects  were  counteracted 
by  causing  the  animals  to  swallow  vinegar.  This  sub- 
stance is  known  to  be  of  equal  service  in  counteracting 
the  effects  of  opium.  Derosne  supposes  that  the  effi- 
cacy of  vinegar  may  be  owing  to  the  readiness  with 
which  it  dissolves  the  narcotic  principle. 

Sect.  XIX.     Of  Oils. 

There  are  two  species  of  oils;  namely,  fixed  and  vo- 
latilt ;  both  of  which  arc  found  abundantly  in  plants. 

1 .  Fixed  oil  is  only  found  in  the  seeds  of  plants,  and  is 
almost  entirely  conlincd  to  those  which  have  two  cotyle- 
dons ;  as  lintseed,  almonds,  beech  root,  poppy  seed,  rape 
seed,  kc.  Sometimes,  though  rarely,  it  is  found  in  the 
pulp  which  surrounds  the  stone  of  certain  fruits.  This 
is  the  case  with  the  olive,  which  yields  the  most  abun- 
dant and  most  valuable  species  of  fixed  oil.  The  bicotylc- 
donous  seeds,  besides  oil,  contain  also  a  mucilaginous 
substance;  and  tiiey  have  all  the  character  of  forming, 
when  bruised  in  water,  a  milky  liquid,  known  by  the 
name  of  emulsion. 

The  following  is  a  list  of  the  plants  which  yield  the 
fixed  oils  which  usually  occur  in  commerce. 
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1. 

Linum  usitatissimum  ct  pcrcnnc 

Linseed  oil 

2. 

Corylus  avcllaiiu  ) 

I        1                     '             r                 •              * 

Nut  oil 

3. 

Juglaiis  rL};ia       ^ 

4. 

Pa|)apav(M-  somniicrimi 

I'oppy  oil 

5. 

Cannabis  saliva 

lit  nip  oil 

6. 

Scsamiini  oricntalc 

Oil  oi'  .Sesamum 

7. 

Olca  Eiuopca 

Olive  oil 

8. 

Aniys^dalus  communis    . 

Almond  oil 

9. 

Guilaudina  Mohringa 

Oil  ol'  bchcn 

10. 

Cucurbita  pcpo  ct  mclopcpo 

Cucumber  oil 

11. 

Fagus  sylvalica 

Ueecli  oil 

12. 

Sinapis  nigra  et  arvcnsis 

Oil  of  mustard 

13. 

Ilclianthus  anntius  ct  pci'cnnis 

Oil  of  s\mllo\vcr 

14. 

Brassica  napus  ct  canipcslris 

Rape  seed  oil. 

IS. 

Kicinu:i  communis 

Castor  oil 

16. 

Nicoliana  tabacum  ct  rustica 

Tobacco  seed  oil 

17. 

Fiunus  domubtica 

Plum  kernel  oil 

18. 

V^itis  vinifcra 

Grape  seed  oil 

19. 

Tiicobronm  cacao 

Uuitciol' cacao 

20. 

Laurus  nobilis 

Laurel  oil 

21. 

Arachis  hypognca 

Ground  liut  oil 

P.'mf: 


Parti.    ( 


2.  Volatile  oils  arc  found  in  every  part  of  plants  ex- 
cept the  cotyledons  of  the  seeds,  where  Ihty  never  oc- 
cur. The  root,  the  stem,  tne  leaves,  the  llowcr,  the 
rind  or  l)ulp  of  the  fruit  of  a  variety  of  plants,  are  loaded 
vith  volatile  oils,  from  which  they  arc  extracted  by  ex- 
pression or  by  distillation.  The  number  of  these  oils 
is  so  great  that  it  balHcs  all  description.  Almost  every 
plant  which  is  distinguished  by  a  peculiar  odour  con- 
tains a  volatile  oil,  to  which  it  is  indebted  for  that  odour. 

The  following  Table  contains  a  pretty  copious  list  of 
plants  which  yield  volatile  oils.  Tlie  part  of  the  ])lant 
from  which  it  is  extracted,  and  the  English  name  of  the 
oil,  are  added  in  separate  columns. 


PtXits. 

Paru. 

Oil  of 

Colour. 

1.  Artemisia  aljsynlhium 

Leaves 

Wormwood 

Green 

2.  Aconis  calamus 

Koot 

Sweet  Hag 

Yellow 

3.  Mu'tiis  piincnta 

I'rnit 

Jamaica  pep.* 

Yellow 

4.  Aiiutliuiii  gi-aveolens 

Seeds 

Dill 

Yellow 

5.  Angelica  arcliangelica 

Koot 

.\ngclica 

6.  Pinipiiiclla 

Seeds 

Anise 

\Vliite 

7.  Illiciuni  aiiisatum 

Seeds 

Su  Hat.  anise 

Brown 

■8.  Artemisia  vulgaiis 

Leaves 

.MugvKort 

9.  Citrus  aurantium            \ 

Rind  of 
ilic  tVuil 

nergamotle 

Yellow 

10.    Melaleuca  leucadendroii 

l^-a\es 

Cajepiit 

Green 

11    Kiigiiiia  caryopliyllala 

Capsules 

Clovest 

Yellow 

12.  Cariim  carvi 

Seeds 

Caraways 

Yellow 

13.  Amonium  cardamomum 

Seeds 

Card,  seeds 

Yellow 

14   Carlliia  acaulis 

Kuots 

White 

15.  Scandixcliarrefolium 

Leaves 

Cliervil 

Sidph.  yel. 

16.   Malricari.-\  cliamomilla 

Petals 

Chamomile 

Blue 

17.  Laurus  ciiiiiamouium 

Hark 

Cinnamont 

Yellow 

18.  Citrus  mcdica                  < 
c 

Hind  of 
tlie  fruit. 

Lemons 

Yellow 

19.  Coehlearia  officinalis 

Leaves 

Scurvy  grass 

Yellow 

20    Copaifcraoflicinalis 

Kxu-aet 

Copaiba 

White 

21.  Ci)riandium»;.li\um 

S.eds 

Coriand.  se<d 

White 

22.  Crocus  sativum 

I'islils 

Sallront 

Yellow 

23.  I'iper  culnba 

Seeds 

Cube!)  pcb 

Yellow 

24.  L;turu;>  culilaban 

Bark 

Culilal)..n 

Br  vcl. 

25   Cuminum  cyminum 

Seeds 

Cummi 

Yellow 

26    Inula  lieleni'um 

Knots 

Elecampane 

White 

27    Anetlmm  fsniculum 

Seeds 

1-ennel 

White 

23.  Crolon  cluiheria 

11.,  rk 

C.iscaiilia 

Yellow 

29.   Maranta  galanga 

Knots 

(iaianga 

Yellow 

20.  Hyssopus  uHicinalis 

ly-aves 

Hyssi.p 

Yellow 

31.  .luniperus  communis 

Seeds 

.Kmiper 

Green 

32.  Lu\endulaspica 

Flowers 

Lavender 

Yellow 

33.  Laurus  noL-Uis 

Berries 

Uiurcl 

Brownish 

34. 
35. 
36. 
37. 
38. 
39. 
40. 
41 
42. 


44. 

45. 
40. 

47. 

48. 
49. 
50. 
51. 
52. 
5.5 
54. 
55. 
56. 
57. 
58. 

59. 

60. 

61. 

62. 
63. 


lyeavcH 

Knots 

SeedH 

IviMves 

Kesiii 

I'lunt 

Leaves 

Leaves 

Leaves 

Flowers 


i'runns  lauroceraaus 
Levislicum  ligusticum 
Myribtica  moschata 
Origanum  majorana 
I'i.stacia  lentisrus 
Matricaria  parlhenium 
Melissa  olTicinaliii 
Metitlia  crispa 
pipcritis 

Achillea  millciblium       < 

Citrus  aurantium 
Origanum  creticiim 
Apium  petrosclinum 

Pinus  sylvestris  ct  abies  i 

Piper  nigrum 
Itosmariiius  officinalis 
.Mentha  pulegium 
Genista  eanariensis 
Uosa  centilijlia 
Kuta  graveolens 
Juniperus  sabina 
Salvia  olPicmalis 
Saiiialum  album 
Laurus  sassafras 
Salureia  horlcnsis 

Thymus  serpiUum  ^      and 

(.    flow< 
Valeriana  officinalis  iKoot 

Karmpfcria  rotunda         5  jUoot 

Amomum  Zinziber  JRoot 

Andropogon      schxnan- 
tlium 


Oil  oj 


Colour. 


■.Auroccrmt 
Lovagc 

Mace 

M.iijoram 

.Masiieh 

Motherwort 

Balm 

Peppermint 

MiUefbil 

Xeroli 
Spanish  hop 
Parsley 

Turpentine 

Pepper 

Kosemary 

Pennyroyal 

Khodium 

Kuscs 

Kuc 

Savine 

Sage 

Santalum^ 

Sassafras 

Salureia 

rhyme 

Valerian 
Zcdoary 
Ginger 
Sira 


Yellow 

Yellow 

Yellow 

Yellow 

Blue 

White 

■While 

'Yellow 

Blue  and 

I  grecTi 

Orange 

Br<jwn 

.Yellow 

Colourlct& 

'vellow 

Colourless 

Yellow 

Yellow 

Colourless 

Yellow 

Yellow 

Green 

Yellow 

Yellow 

Yellow 

Yellow 

Green 

Greenish 

blue 
Yellow 

Brown 


•  The  oils  marked  *  sink  in  water.  They  yield  abo  a  filed  oiL 

Several  of  the  gum  resins,  as  myrrh  and  galbanum, 
yield  likewise  an  essential  oi),  and  likewise  the  balsam  of 
benzoin,  U.C. 

Sect.  XX.     Of  IVax. 

The  upper  surface  of  the  leaves  of  many  trees  is  co- 
vered with  a  varnish,  which  may  be  separated  and  ob- 
tained in  a  state  of  purity  by  the  following  process  : 

Digest  the  bruised  leaves,  first  in  water  and  then  in 
alcoliol,  till  every  part  of  them  which  is  soluble  in  these 
liquids,  be  extracted.  Then  mix  the  residuum  with  six 
times  its  weight  of  a  solution  of  pure  ammonia,  and,  after 
sufficient  maceration,  decant  off  the  solution,  filter  it, 
and  drop  into  it,  while  it  is  incessantly  stirred,  diluted 
sulphuric  acid,  till  more  be  added  than  is  sufficient  to 
saturate  the  alkali.  The  varnish  precipitates  in  the  form 
of  a  yellow  powder.  It  should  be  carefully  washed  with 
water,  and  then  melted  over  a  gentle  fire. 

Mr  Tingry  first  discovered  that  this  varnish  possesses 
all  the  properties  oi  bees  wax.  Wax,  then,  is  a  vegetable 
product.  Several  plants  contain  wnx  in  such  abundance 
as  to  make  it  worth  while  to  extract  it  from  them.  Hut 
let  us,  in  the  first  place,  consider  the  properties  of  bees 
wax,  the  most  common  and  important  species.  This  sub- 
stance, as  Huber  has  demonstrated,  conti-ary  to  the  ge- 
nerally received  opinion,  is  prepared  by  the  bees  fiom 
honey  or  sugar,  tiie  latter  yielding  the  greatest  propor- 
tion of  it. 

Wax,  when  pure,  is  of  a  whitish  colour  ;  it  is  destitute 
of  taste,  and  has  scarcely  any  smell.  Bees  wax,  indeed, 
has  a  pretty  strong  aromatic  smell ;  but  this  seems  chief- 
ly owing  to  some  substance  with  which  it  is  mixed ;  for 
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it  disappears  almost  completely  by  exposing  the  wax, 
Jrawn  out  into  thin  ribands,  for  some  time  to  the  atmos- 
phere. By  this  process,  vhich  is  called  bleaching,  the 
yellow  colour  of  the  wax  disappears,  and  it  becomes  very 
white.     Bleached  wax  is  not  aftected  by  the  air. 

The  specific  gravity  of  unbleached  wax  varies  from 
0.9000  to  0.9650;  that  of  white  wax  from  0.8203  to 
0.9662. 

Wax  is  insoluble  in  water  ;  nor  are  its  properties  alter- 
ed though  kept  under  that  liquid. 

When  heat  is  applied  to  wax  it  becomes  soft ;  and  at 
the  temperature  of  142°,  if  unbleached,  or  of  155"  if 
bleached,  it  melts  into  a  colourless  transparent  fluid, 
which  concretes  again,  and  resumes  its  former  appear- 
ance as  the  temperature  diminishes.  If  the  heat  be  still 
farther  increased,  the  wax  boils  and  evaporates  ;  and  if  a 
red  heat  be  applied  to  the  vapour,  it  takes  fire  and  burns 
•with  a  bright  flame.  It  is  this  property  which  renders 
■wax  so  useful  for  making  candles. 

Wax  is  scarcely  acted  on  by  alcohol  when  cold,  but 
boiling  alcohol  dissolves  it. 

Ether  has  but  little  action  on  wax  while  cold  ;  but 
when  assisted  by  heat,  it  takes  up  about  one-twentieth  of 
its  weight  of  it,  and  lets  the  greatest  part  precipitate  on 
cooling. 

Wax  combines  readily  with  fixed  oils  when  assisted 
by  heat,  and  forms  with  them  a  substance  of  greater  or 
le&s  consistency,  according  to  the  quantity  of  oil.  This 
composition,  which  is  knowji  by  the  name  of  cerate,  is 
much  employed  by  surgeons. 

The  volatile  oils  also  dissolve  wax  when  heated.  This 
is  well  known,  at  least,  to  be  the  case  with  oil  of  turpen- 
tine. A  part  of  the  wax  precipitates  usually  as  the  solu- 
tion cools,  but  of  a  much  softer  consistence  than  usual, 
and  therefore  containing  oil. 

*The  fixed  alkalies  combine  with  it,  and  form  a  com- 
pound which  possesses  all  the  properties  of  common 
soap.  When  boiled  vi'ith  a  solution  of  fixed  alkalies  in 
water,  the  liquid  becomes  turbid,  and  after  some  time  the 
soap  separates  and  swims  on  the  surface.  It  is  precipi- 
tated from  the  alkali  by  acids  in  the  state  offtakes,  which 
are  the  wax  very  little  altered  in  its  propcities. 

The  acids  have  but  little  action  on  wax  ;  even  oxymu- 
riatic  acid,  which  acts  so  violently  on  most  bodies,  pro- 
duces no  other  change  on  it  than  that  of  rendering  it 
white.  This  property  which  wax  possesses,  of  resisting 
the  action  of  acids,  renders  it  very  useful  as  a  lute  to  con- 
fine acids  properly  in  vessels,  or  to  prevent  them  from 
injuring  a  common  cork. 

Mr  Lavoisier  contrived  to  burn  wax  in  oxygen  gas. 
The  quantity  of  wax  consumed  was  21.9  grains.  The 
cxygen'gas  employed  in  consuming  that  quantity  amount- 
ed to  66.55  grains.  Consequently,  the  substances  con- 
sumed, amounted  to  88.45  grains.  After  the  combus- 
tion, there  were  found  in  the  glass  vessel  62.58  grains  of 
carboiiic  acid,  and  a  quantity  of  water,  which  was  suppos- 
ed to  amount  to  25.87  grains.  These  were  the  only  pro- 
ducts. 

From  this  expcvimcnt  he  concluded,  that  100  parts  of 
wax  are  composed  of 

82.28  carbon 
17.72  hydrogen 


Carbon  81.784 
Hydrogen  12.672 
Oxygen       5.544 


100.00 


But  according  to  the  experiments  of  Thenard  and  Gay 
Lussac,  it  is  composed  of 


100.00 

The  myrtle  wax  of  North  America  is  obtained  from 
the  myrica  cerifcra.  The  myrica  ccrifera  is  a  shrub 
which  grows  abundantly  in  Louisiana  and  other  parts  of 
North  America.  It  produces  a  berry  about  the  size  of  a 
pepper  corn.  A  very  fertile  shrub  yields  nearly  seven 
pounds.  From  the  observations  of  Cadet,  we  learn  that 
the  wax  forms  the  outer  covering  of  the  berries.  The 
wax  thus  obtained  is  of  a  pale  green  colour.  Its  specific 
gravity  is  1.0150.  It  melts  at  the  temperature  of  109"  : 
when  strongly  heated  it  burns  with  a  white  flame,  pro- 
duces little  smoke,  and  during  the  combustion  emits  an 
agreeable  aromatic  odour.  Water  does  not  act  upon  it. 
Alcohol,  when  hot,  dissolves  one-tenth  of  its  weight,  but 
lets  most  of  it  fall  again  on  cooling.  Hot  ether  dissolves 
about  one-fourth  of  its  weight ;  and  when  slowly  cooled, 
depcsites  it  in  crystalline  plates,  like  spermaceti.  Tlie 
ether  acquires  a  green  colour,  but  the  wax  becomes 
nearly  white.  Oil  of  turpenthie,  when  assisted  by  heat, 
dissolves  it  sparingly.  Alkalies  act  upon  it  nearly  as  on 
bees  wax.  The  same  remark  applies  to  acids.  Sul- 
phuric acid,  when  assisted  by  heat,  dissolves  about  one- 
twelfth  of  its  weight,  and  is  converted  into  a  thick  dark 
brown  mass. 

The  Chinese  extract  a  wax  from  various  vegetables, 
which  they  manufacture  into  candles,  and  of  which  they 
form  many  delicate  ornaments  which  are  brought  to 
Europe. 

Sect.  XXI.     Camjihor. 

The  substance  called  cam/iAor,  though  unknown  to  the 
Greeks  and  Romans,  seems  to  have  been  long  known  in 
the  East.  When  it  was  first  brought  to  Europe  does  not 
appear,  though  it  seems  to  have  been  introduced  by  the 
Arabians. 

It  comes  to  Europe  chiefly  from  Japan.  It  is  obtained 
from  the  laurus  camphora,  a  tree  common  in  the  East,  by 
distilling  the  wood  along  with  water  in  large  iron  pots, 
on  which  are  fitted  earthen  heads  stuffed  with  straw. 
The  camphor  sublimes,  and  concretes  upon  the  straw  in 
the  form  of  a  grey  powder.  It  is  afterwards  refined  in 
Holland  by  a  second  sublimation.  The  vessels  are  of 
glass,  and  somewhat  of  the  sluipe  of  a  turnip,  with  a 
small  mouth  above  loosely  covered  with  paper.  Accord- 
ing to  Ferber,  about  one-fourth  of  pounded  chalk  is 
mixed  with  crude  camphor;  but  others  assure  us  that 
there  is  no  addition  whatever  employed." 


•  Camphor  is  refined  on  an  extensive  scale  in  Phila- 
delphia. As  we  have  repeatedly  seen  the  process  per- 
formed with  large  quantities,  we  can  assure  the  reader, 
that  no  addition  is  necessary ;  perhaps  it  inay  interest 
country  practitioners  to  be  informed,  that  we  have  re- 
peatedly refined  the  article  with  a  Florence  flask  and  an 
argand  lamp;  the  aperture  of  the  flask  may  be  covered 
with  a  paper  cone,  and  the  heat  so  regulated,  that,  whilst 
the  camphor  is  gently  boiling,  the  neck  of  the  flask  may 
not  be  too  hot  to  be  borne  with  the  fingers. 

In  the  Medical  Museum,  the  late  Professor  Wood- 
house  published  a  description  of  the  process,  together 
with  a  plate  of  the  furnace  and  vessels :  wc  subjoin  as 
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Camphor  tlnis  coiifincil  Is  a  white  brittle  substance, 
having  a  peculiar  aromatic  odo\ir,  and  a  strong  liot  acrid 
taste.     Its  spcrilic  gravity  is  0.9887. 

It  is  nut  altered  by  atmospheric  air  ;  but  it  is  so  vola- 


much  of  his  description,  as  may  enable  any  person  to 
conduct  the  process. 

"  A  furnace  sufficiently  large  for  one  active  and  indus- 
trious man  to  attend,  will  occupy  the  space  of  eiglil  feet 
nine  inches  in  length,  and  two  feet  six  inches  in  breadth. 
It  must  be  made  of  seven  cast-iron  plates,  half  an  inch 
thick,  thirty  inches  long  and  fifteen  broad.  These  plates 
arc  to  be  placed  on  eight  piles  of  bricks,  parallel  to  each 
other,  and  nine  inches  apart.  The  bricks  are  to  be  ten 
inches  higii,  thirty  long,  and  six  broad. 

"  Great  care  must  be  taken,  that  the  lower  sides  of  the 
plates  meet  each  other  exactly  midway  on  the  ujiper 
sides  of  the  bricks,  wliich  should  be  well  covered  witii  a 
thick  bed  of  mortar.  Biicks  serve  to  confine  the  sand. 
When  the  furnace  is  connected  with  a  wall,  there  is  no 
occasion  for  more  than  a  single  row  of  them  :  and  to  ob- 
tain a  considerable  draught  of  air,  a  chimney  should  be 
carried  from  the  fourth  plate,  witli  an  aperture  four  inch- 
es in  diameter,  and  the  Hues  of  the  third  and  fifth  plates 
may  communicate  with  tliis  chimney.  Two  separate 
flues  may  be  carried  from  the  second  and  sixth  plates, 
and  the  first  and  seventh  should  enter  the  second  and 
sixth. 

"  The  vessels  arc  made  of  green  glass.  They  should 
be  blown  very  thin,  circular,  and  shaped  like  a  flat  tur- 
nip, having  a  neck  an  inch  or  more  in  length,  with  an 
aperture  about  half  or  one  inch  in  diameter.  Their  bot- 
toms should  be  eleven  inches  broad,  and  the  top  ought  to 
be  four  inches  from  the  bottom. 

"  The  pans  arc  made  of  sheet  iron  or  copper.  They 
should  be  round,  and  about  two  inches  more  in  diameter 
than  the  subliming  vessels,  about  five  inches  high,  hav- 
ing a  rim  pecked  round  them  with  two  handles. 

"The  glass  vessels  are  filled  about  two-thirds  with 
crude  camphor,  and  the  aperture  in  the  necks  slightly 
stopped,  with  paper  or  cotton  plugs.  They  arc  then  to 
be  placed  on  the  bottom  of  the  pans,  and  covered  nearly 
to  the  base  of  their  necks  with  sand. 

"  The  pans,  holding  the  vessels  containing  the  cam- 
phor, are  to  be  placed  in  the  sand-bath,  and  surrounded 
near  to  the  rim  with  sand. 

"  A  gentle  fire  is  to  be  kindled  in  the  furnace,  at  four 
o'clock  in  the  morning,  and  gradually  increased,  until 
the  camphor  melts,  which  it  does  when  it  arrives  at  304° 
of  Fahrenheit's  thermometer.  It  will  first  rise  in  flow- 
ers, which  will  dissolve,  and  run  down  the  sides  of  the 
vessel.  When  it  has  melted,  or  is  boiling,  the  glass  is  to 
be  elevated  in  such  a  manner  that  the  hot  sand  may  reach 
only  to  the  middle  of  its  belly,  in  order  that  the  cool  air 
may  be  admitted  to  the  upper  surface  of  the  glass,  to 
congeal  the  camphor  as  it  sublimes. 

"  Having  kept  it  in  a  liquid  or  boiling  state,  from 
eight  to  ten  hours,  the  refined  camphor  will  be  found 
adhering  to  the  upper  side  of  the  vessel,  from  which  it 
may  be  removed  by  breaking  the  glass  vessel,  and  re- 
moving the  camphor  by  a  knife." 

The  foul  parts  which  remain  at  the  bottom  of  the  ves- 
sel, are  to  be  reserved,  and  when  a  sufficient  quantity  are 
accumulated,  they  are  to  be  put  in  a  vessel  and  sublimed 
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tile,  that  if  it  be  exposed  during  waim  wcaiher  in  an 
open  vessel,  it  evaporates  completely.  When  sublimed 
in  close  vessels  it  crystallizes  in  hexagonal  plates  or  py- 
ramids. 

It  is  inwjiubic  in  water  ;  but  it  communicate*  to  thai 
liijuid  a  certain  portion  of  its  ]irculirir  odour. 

It  dissolves  readily  in  alcohol,  and  is  precipitated  again 
by  water.  Actor<ling  to  Neumann,  well  rcriificd  alco- 
hol dissolves  three-fourths  of  its  weight  of  camphor.  Hv 
distillation  the  alcohol  passes  over  first,  and  leaves  thi- 
caniphor.  This  property  afl'ords  an  (asy  meth.,d  of  pu- 
rifying camphor.  Dissolve  the  camphor  in  alcohol,  dis- 
til olT  the  spirit,  and  melt  the  camphor  into  a  cake  in  i 
glass  vessel. 

Cam))horis  soluble  also  in  oils,  both  fixed  and  volatile. 
11  the  solution  be  made  by  means  of  heat,  as  it  cools  part 
f>f  the  camphor  precipitates,  and  assumes  the  form  of 
plumose  or  feallier-like  crystals." 

Camphor  is  not  acted  on  by  alkalies,  either  pure  or  in 


by  themselves  ;  by  which  proceeding  there  will  be  very 
little  loss  in  the  product. 

"  If  any  of  the  vessels  holding  tlic  melted  caniphor 
should  crack,  which  sometimes  happens,  and  which  is 
discovered,  by  the  flowers  rising  into  the  air  from  their 
sides  and  tops,  the  pans  containing  Uien>  are  to  be  imme- 
diately removed  from  the  bath  ;  and  if  the  camphor  is 
found  mixed  with  the  sand,  the  whole  is  to  be  put  into 
other  vessels,  and  tlic  operation  conducted  as  before." 

In  addition  to  the  above  description  we  will  add,  that 
the  plugs  with  which  the  vessels  are  stopped  should  be 
frequently  moved,  as  some  of  the  sublimed  camphor 
concretes  to  their  under  surface,  and  accumulates  until 
the  plug  is  united  to  the  neck  of  the  vessel;  an  clastic 
vapour,  which  appears  to  be  an  essential  oil,  being  thus 
confined,  blows  the  vessel  to  pieces  ;  the  camphor  being 
(lifTuscd  in  the  atmosphere,  takes  fire,  and  communicates 
the  llame  to  all  the  vessels  in  the  bath  :  hence  the  pro- 
cess is  a  dangerous  one,  in  other  than  a  fire-proof  build- 
ing. Another  necessary  precaution  i.s,  that  the  bath 
should  be  as  uniformly  heated  as  possible,  that  the  cam- 
phor in  all  tiie  vessels  may  boil  gently  together  :  other- 
wise, the  camphor  in  the  vessels  which  are  too  hot,  in- 
stead of  concreting  to  their  upper  surfaces,  remains 
fluid,  and  runs  down  into  the  boiling  camphor  again.  By 
inattention  to  the  above  precaution,  wc  have  seen  the  suc- 
cessful labour  of  nine  hours  destroyed  in  an  instant:  the 
fire  was  thoughtlessly  increased,  whereby  the  camphor 
which  had  already  concreted,  was  melted,  and  the  ren- 
nation  had  to  be  commenced  the  next  day. 

Rcfirences  to  Plate  CXLIT.  No.  2. 

Fig.  1.  Is  a  perspective  view  of  the  furnace,  support- 
ing a  sand-bath. 

Fig.  2.  Is  the  subliming  vessel. 

Fig.  3.  Is  the  iron  pan,  containing  one  of  the  vessels. 

Hembel,  jun. 

•  Camphor,  it  has  been  lately  asserted  is  soluble  in 
milk.  This  is  apparently  a  mistake; that  fluid  will  sus- 
pend it  largely  in  minute  division  ;  but,  in  a  few  days,  the 
whole  precipitates,  and  the  milk  is  tiot  prevented  fiom 
undergoing  its  usual  changes.  It  is,  nevertheless,  an 
excellent  medium  for  the  medicinal  employment  of  cnm- 
phor.     CoxE. 
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the  state  of  cai-bonaleb.  Pure  alkalies,  indeed,  seem  to 
dissolve  a  little  camphor  ;  but  the  quantity  is  too  small  to 
he  perceptible  by  any  other  quality  than  its  odour.  Nei- 
ther is  it  acted  on  by  any  of  the  neutral  salts  which  have 
hitherto  been  tried. 

Acids  dissolve  camphor  without  effervescence,  and  in 
general  it  may  be  precipitated  unaltered  from  the  recent 
solution. 

When  heat  is  applied  to  camphor  it  is  volatilized.  If 
the  heat  be  sudden  and  strong,  the  camphor  melts  before 
it  evaporates  ;  and  it  melts,  according  to  V'enturi,  at  the 
temperature  of  300°  ;  according  to  Romieu,  at  421°.  It 
catches  fire  very  readily,  and  emits  a  great  deal  of  flame 
as  it  burns,  but  it  leaves  no  residuum.  It  is  so  inflam- 
mable that  it  continues  to  burn  even  on  the  surface  of  wa- 
ter. When  camphor  is  set  on  fire  in  a  large  glass  globe, 
filled  with  oxygen  gas,  and  containing  a  little  water,  it 
burns  with  a  very  bright  flame,  and  produces  a  great 
deal  of  heat.  The  inner  surface  of  the  glass  is  soon  co- 
vered with  a  black  powder,  which  has  all  the  proper- 
ties of  charcoal ;  a  quantity  of  carbonic  acid  gas  is  evolv- 
ed ;  the  water  in  the  globe  acquires  a  strong  smell,  and 
is  impregnated  with  carbonic  acid  and  camphoric  acid. 

There  are  several  species  of  camphor  which  have  been 
examined  by  chemists,  and  which  differ  considerably 
from  each  other  in  their  properties.  The  most  remarkable 
are  common  camfihrjr,  the  camjihor  of  volatile  oils,  and  the 
camphor  obtained  by  treating  oil  of  turjtentine  with  muri- 
atic acid. 

Common  camphor,  obtained  by  distillation  from  the 
laurus  camfihora,  is  the  substance  which  has  been  de- 
scribed in  the  preceding  part  of  this  Chapter.  In  Bor- 
neo and  Sumatra  camphor  is  procured  from  the  laurus 
aumatrensis  ;  but  as  none  of  this  campiior  is  brought  to 
Europe,  we  do  not  know  how  far  it  agrees  with  common 
f;amphor  in  its  properties.  The  laurus  cinnamomuin 
likewise  yields  camphor. 

The  second  species  of  camphor  seems  to  exist  in  a 
great  variety  of  plants,  and  is  held  in  solution  by  the  vo- 
latile oils  extracted  from  them.  Neumann  obtained  it 
from  oils  of  thyme,  marjoram,  cardomum;  Hermann, 
from  oils  extracted  from  various  species  of  mint.  Car- 
iheuser  obtained  it  from  the  roots  oiihemaranta  galanga, 
h£mpfcria  rotunda,  amomum  zinziber,  laurus  cassia,  and 
rendered  it  probable  that  it  is  contained  in  almost  all  the 
labiated  plants.  It  has  been  supposed  to  exist  in  these 
plants  combined  with  volatile  oil.  Proust  has  shown  how 
it  may  be  extracted,  in  considerable  quantity,  from  many 
volatile  oils. 

From  the  observations  of  Mr  John  Brown,  there  is 
reason  to  believe  that  the  camphor  from  oil  of  thyme  dif- 
fers from  common  camphor  in  several  respects.  It  docs 
not  appear  to  form  a  liquid  solution  either  witii  nitric  or 
sulphuric  acid  ;  nor  is  it  precipitated  from  nitric  acid  in 
powder  like  common  camphor,  but  in  a  glutinous  mass. 

The  artificial  camphor  yielded  by  oil  of  tmpenline, 
when  saturated  with  muriatic  acid  gas,  was  discovered 
by  Mr  Kind,  apothecary  in  Eutin,  while  employed  in 
making  a  medicine  called  the  liquor  artliriticus  Pottii. 
He  put  a  quantity  of  oil  of  turpentine  into  a  Woulfe's 
bottle,  and  caused  a  current  of  muriatic  acid  gas,  scpa- 
ratcfl  from  common  salt  by  sulphuric  acid,  to  pass 
through  it.  The  salt  used  was  of  the  same  weight  with 
the  oil  of  turpentine.  At  first  the  oil  became  yellow, 
then  brown,  and  at  last  became  almost  solid,  from  the 
formation  of  a  great  number  of  crystals  in  it,  which  pos- 
sessed the  properties  of  camphor. 


The  proportion  of  muriatic  gas  found  to  answer  best, 
is  what  can  be  separated  by  sulphuric  acid  and  heat  from 
a  quantity  of  common  salt  equal  in  weight  to  the  oil  of 
turpentine  employed.  The  camphor  produced  amounts 
nearly  to  one-half  of  the  oil  of  turpentine. 

The  camphor  thus  produced  was  very  white  ;  it  had  a 
peculiar  odour,  in  which  that  of  the  oil  of  turpentine 
could  be  distinguished.  When  washed  with  water  it 
became  beautifully  white,  and  gave  no  longer  signs  of 
containing  an  acid,  but  still  had  the  smell  of  oil  of  tur- 
pentine. Water  containing  some  carbonate  of  potash  de- 
prived it  of  part  of  this  odour,  but  not  the  whole.  When 
mixed  with  its  own  weight  of  charcoal  powder,  wood- 
ashes,  quicklime,  or  porcelain  clay,  and  sublimed,  it  was 
obtained  in  a  state  of  purity. 

Its  smell,  when  pure,  resembles  that  of  common  cam- 
phor, but  is  not  so  strong.  Its  taste  also  resembles  that 
of  camphor.  It  swims  on  water,  to  which  it  comniuni- 
catcs  its  taste,  and  burns  upon  its  surface.  It  dissolves 
completely  in  alcohol,*  and  is  precipitated  by  water.  Ni- 
tric acid,  of  the  specific  gravity  1.261,  had  no  action  on 
it,  though  it  readily  dissolves  common  camphor  ;  but 
concentrated  nitric  acid  dissolves  it  with  the  disengage- 
ment of  nitrous  gas ;  and  water  does  not  precipitate  it 
from  its  solution  as  it  does  common  camphor.  Acetic 
acid  does  not  dissolve  it.  Wiien  heated  it  sublimes 
without  decomposition ;  and  when  set  on  fire  it  burns 
like  camphor. 

Sect.  XXII.     Of  Bird  lime. 

The  vegetable  principle  to  which  we  give  the  name  of 
hird-Ume,  was  first  examined  by  Vauquelin,  who  found 
it  possessed  of  properties  different  from  every  other.  It 
was  found  collected  on  the  epidermis  of  a  plant  brought 
to  Europe  by  Michaud,  and  called  robinia  viscosa  by 
Cels,  constituting  a  viscid  substance,  which  made  the 
fingers  adhere  to  the  young  twigs.  From  the  late  ana- 
lysis of  bird-lime  by  Bouillon  la  Grange,  it  is  obvious 
that  it  owes  its  peculiar  properties  to  the  presence  of  an 
analogous  substance,  which  indeed  constitutes  the  essen- 
tial part  of  that  composition.  Hence  the  reason  why 
we  have  given  the  name  of  bird-lime  to  the  principle  it- 
self. 

Natural  bird-lime  (or  that  which  exudes  spontaneously 
from  plants)  possesses  the  following  properties  : 

Its  colour  is  green ;  it  has  no  sensible  taste  or  smell  j 
is  extremely  adhesive  ;  softens  by  the  heat  of  the  fingers, 
and  sticks  to  them  with  great  obstinacy.  When  heated 
it  melts,  swells  up,  and  burns  with  a  considerable  flame, 
leaving  a  bulky  charcoal  behind  it.  It  does  not  dissolve 
in  water ;  alcohol  has  but  little  action  on  it,  especially 
when  cold.  By  the  assistance  of  heat  it  dissolves  a  por- 
tion of  it ;  but  on  cooling,  allows  the  greatest  part  to 
precipitate  again.  When  exposed  to  the  air  it  contuiues 
glutinous,  never  becoming  hard  and  brittle  like  the  re- 
sins. 

It  combines  readily  with  oils.     Ether  is  its  true  sol- 


*  If  a  saturated  solution  of  it  in  alcohol  he  made  by 
heat,  the  excess  of  camphor  falls  down  in  beautiful  crys- 
tals as  the  solution  cools,  somewhat  resembling  muriat 
of  ammonia. — This  species  of  camphor  is  not  fornied  by 
passing  the  muriatic  acid  gas  through  oil  of  sassafras. 
The  oil  assumes  a  dark  colour,  but  does  not  lose  its  pe- 
culiar smell.     CoxE. 
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vent,  dissolving  it  readily  without  the  assistance  of  heal. 
The  solution  is  of  a  deep  green  colour.  The  alkalies  do 
not  coinhiiie  with  it  ;  the  effect  of  the  acids  was  not 
tried.  These  properties  arc  suflicieiit  to  distinguish 
bird-lime  from  every  otiier  vegetable  principle. 

Artificial  bird-lime  is  prejjared  from  dilferent  sub- 
stances in  clilVorent  countries.  The  berries  of  the  misle- 
toc  are  said  to  have  been  formerly  employed.  They  were 
pounded,  boiled  in  water,  and  the  hot  water  poured  off. 
At  present  bird-lime  is  usually  preparetl  from  the  middle 
bark  of  the  holly.  The  process  followed  in  Knglaiid,  as 
described  by  GcoflVoy,  is  as  f(jllows:  The  bark  is  boih^d 
in  water  seven  or  eight  hours,  till  it  becomes  soft.  It  is 
then  laid  in  quantities  in  the  earth,  covered  with  stones, 
and  left  to  ferment  or  rot  for  a  fortnight  or  three  weeks. 
By  this  fermentation  it  ciiangcs  to  a  mucilaginous  consis- 
tency. It  is  then  taken  from  the  pits,  pounded  in  mor- 
tars to  a  paste,  and  well  washed  with  river  water.  Bouil- 
lon la  (Jrange  informs  us,  that  at  Nogcnt  le  Rotrou  bird- 
lime is  made  by  cutting  the  middle  bark  of  the  holly  in- 
to small  pieces,  fermenting  tliem  in  a  cool  place  for  a 
fortnight,  and  then  boiling  them  in  water,  which  is  after- 
wards evaporated.  At  Commerci  various  other  plants 
are  used. 

Its  colour  is  greenish,  its  flavour  sour,  and  its  consist- 
ence gluey,  strir.gy,  and  tenacious.  Its  smell  is  similar 
to  that  of  linseed  oil.  Wlien  spread  on  a  glass  plate,  and 
exposed  to  the  air  and  light,  it  dries,  becomes  brown, 
loses  its  viscidity,  and  may  be  reduced  to  powder;  but 
when  water  is  added  to  it,  the  glutinous  property  returns. 
It  reddens  vegetable  blues. 

When  gently  heated  it  melts,  and  emits  an  odour  like 
that  of  animal  oils.  When  healed  on  red  hot  coals,  it 
burns  with  a  lively  flame,  and  gives  out  a  great  deal  of 
smoke,  leaving  a  white  ash,  composed  of  carbonet  of 
lime,  alumina,  iron,  sulphate,  and  muriate  of  potash. 

Water  has  little  action  on  bird-lime.  When  boiled 
in  wuterlhe  bird-lime  becomes  more  liquid,  but  recovers 
its  original  properties  whtn  the  water  cools.  The  water, 
by  this  treiitment,  acquires  the  property  of  reddening 
vegetable  blues,  and  when  evaporated  leaves  a  mucilagi- 
nous substance,  which  may  be  likewise  separated  by  al- 
cohol. 

A  concentrated  solution  of  potash  forms  with  bird- 
lime a  whitish  magma,  which  becomes  brown  by  evapo- 
ration, while  ammonia  separates.  The  compound  thus 
formed  is  less  viscid  than  bird-lime,  and  in  smell  and 
taste  resembles  soap.  In  alcoliol  and  water  it  dissolves 
almost  completely,  and  possesses  properties  similar  to 
those  of  soap. 

Weak  acids  soften  bird-lime,  and  partly  dissolve  it ; 
strong  acids  act  with  more  violence.  Sul])liuric  acid 
renders  it  black  ;  and  when  linu  is  added  to  tlie  solution, 
acetic  acid  and  ammonia  separuLc.  Nitric  acid  cold  has 
little  efl'ect ;  but  when  assisted  by  heat  it  dissolves  the 
bird-lime  ;  and  the  solution,  wlien  evaporated,  leaves  be- 
hind it  a  hard  brittle  mass.  By  trcatin;;  this  mass  with 
nitric  acid,  a  new  solution  may  be  obtained,  which  by 
evaporation  yields  malic  aiid  oxalic  acids,  and  a  yellow 
matter  wnich  possesses  several  of  the  properties  of  wax. 
Cold  muriatic  acid  docs  not  act  on  bird-lime  ;  hot  mutia- 
tic  acid  renders  it  black. 

Alcoi>ol  of  the  specific  gravity  0.817  dissolves  bird- 
lime at  a  boiling  heat.  On  cooling,  it  lets  fall  a  yellow 
matter  similar  to  wax.  The  filtered  ii'juid  is  bitter, 
nauseous,  and  acid.  Water  precipitates  a  substance  simi- 
lar to  resin. 


.Sulphuric  clhcr  dissolves  bird-lime  readily,  and  in 
great  abundance.  The  solution  is  greenish.  When 
mixed  with  water,  an  oily  substance  separatcK,  which  has 
some  resemblance  to  linsectl  oil.  When  evaporated,  a 
greasy  substance  is  obtained,  having  a  yellow  colour  and 
the  softness  of  wax.  Oil  of  turpentine  dissolvcH  bird- 
lime readily. 

Skct.  XXIII.     Of  licim. 

It  is  at  present  the  opinion  of  chemists,  that  reiint 
stand  in  the  same  relation  to  the  volatile  oils  that  wax 
does  to  the^xfrf.  Wax  is  considered  as  a  fixed  oil  satu- 
rated with  oxygen  ;  resins,  as  volatile  oils  saturated  with 
the  same  |)rinciple. 

Resins  often  exude  spontaneously  from  trees  ;  they  of- 
ten flow  from  artificial  wounds,  and  not  uncommonly  arc 
comljined  at  first  with  volatile  oil,  from  which  they  arc 
separated  by  distillation.  The  reader  can  be  at  no  loss 
to  form  a  notion  of  what  is  meant  by  rcain,  when  he  is 
informed  that  common  roiin  furnishes  a  very  perfect  ex- 
ample of  a  resin,  and  that  it  is  from  this  substance  thai 
the  whole  genus  derived  their  name:  for  rosin  is  fre- 
quently denominated  rcain. 

I.  Resins  may  be  distinguished  by  the  following  pro- 
perties : 

They  arc  solid  substances,  naturally  brittle ;  have  a 
certain  degree  of  transpai-ency,  and  a  colour  most  com- 
monly inclining  to  yellow.  Their  taste  is  more  or  less 
acrid,  and  not  like  that  of  volatile  oils  ;  but  they  have  no 
smell  unless  they  happen  to  contain  some  foreign  body. 
They  are  all  heavier  than  water.  They  are  all  non-con- 
ductors of  electricity  ;  and  when  excited  by  friction,  their 
electricity  is  negative. 

Their  specific  gravity  varies  considerably. 

When  exposed  to  heat,  they  melt;  and  if  the  heat  be 
increased,  they  take  fire,  and  I)urn  with  a  strong  yellow 
flame,  emitting  at  the  same  time  a  vast  quantity  of 
smoke. 

They  arc  all  insoluble  in  water,  whether  cold  or  hot ; 
but  when  they  are  melted  along  with  water,  or  mixed 
with  volatile  oil,  and  then  distilled  with  water,  they  seem 
to  unite  with  a  portion  of  that  Tuiuid  ;  for  they  become 
opake,  and  lose  n\uch  of  their  brittleness.  This  at  least 
is  the  case  with  common  rosin. 

They  are  all,  with  a  few  exceptions,  soluble  in  alcohol, 
especially  when  assisted  by  heat.  The  solution  is  usual- 
ly transparent ;  and  wlicn  the  alcohol  is  evaporated,  the 
resin  is  obtained  unaltered  in  its  properties. 

Several  of  them  are  soluble  in  fixed  oils,  especially  in 
the  drying  oils.  The  greater  number  are  soluble  in  the 
volatile  oils;  at  least  in  oil  of  turpentine,  the  one  com- 
monly employed. 

Mr  Ilatcheit  first  examined  the  action  of  fixed  alkalies 
on  resins,  and  ascertained,  contrary  to  the  received  opi- 
nion of  chemists,  tliat  alkaline  leys  niss  :ve  l..cm  with 
facility.  He  reduced  a  quantity  of  common  rosin  to 
powder,  and  gradually  added  it  to  a  boiling  lixiviun  of 
carbonate  of  potash  ;  a  perfect  solution  was  obtained  of  a 
clear  vellow  colour,  which  continued  after  long  exposure 
to  the  air.  The  experiment  succeeded  equally  wit;-,  car- 
bonate of  soda,  and  with  solutions  of  pure  potash,  or  so- 
da.    Every  other  resin  was  dissolved  as  well  as  rosin. 

These  alkaline  solutions  of  resins  have  the  properties 
of  soap,  and  may  be  employed  as  detergents.  When 
mixed  with  an  acid,  the  resin  is  separated  in  flakes, 
usually  of  a  yellow  colour,  and  not  much  altered  in  its 
nature. 
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Ammonia  acts  but  imperfectly  upon  resins,  and  does 
not  form  a  complete  solution  of  any  of  those  bodies  hi- 
therto tried. 

It  was  the  received  opinion  of  chemists,  that  acids  do 
not  act  upon  resins.  Mr  Hatchett  first  ascertained  this 
opinion  also  to  be  erroneous,  and  showed  that  most  of 
the  acids  dissolve  resins  with  facility,  producing  different 
phenomena  according  to  circumstances. 

When  sulphuric  acid  is  poured  upon  any  of  the  resins 
in  powder,  it  dissolves  them  in  a  few  minutes.  At  first 
the  solution  is  transparent,  of  a  yellowish  brown  colour, 
and  of  the  consistency  of  a  viscid  oil,  and  the  resin  may 
be  precipitated  nearly  unaltered  by  the  addition  of  wa- 
ter. If  the  solution  be  placed  on  a  sand  bath,  its  colour 
becomes  deeper,  sulphurous  acid  gas  is  emitted,  and  it 
becomes  very  thick,  and  of  an  intense  black. 

Nitric  acid  likewise  dissolves  the  resins  with  facility, 
but  not  without  changing  their  nature.  Mr  Hatchett 
was  first  led  to  examine  the  action  of  this  acid  on  resins, 
by  observing  that  resins  are  thrown  down  by  acids  from 
their  solutions  in  alkalies  in  the  state  of  a  curdy  precipi- 
tate ;  but  when  nitric  acid  is  added  in  excess,  the  whole 
of  the  precipitate  is  re-dissolved  in  a  boiling  heat.  He 
poured  nitric  acid  of  the  specific  gravity  1.38,  on  pow- 
dered rosin  in  a  tubulated  retort ;  and  by  repeated  distil- 
lation formed  a  complete  solution  of  a  brownish  yellow 
colour.  The  solution  takes  place  much  sooner  in  an 
open  matrass  than  in  close  vessels.  The  solution  conti- 
nues permanent,  though  left  exposed  to  the  air.  It  be- 
comes turbid  when  water  is  added  ;  but  when  the  mix- 
ture is  boiled,  the  whole  is  re-dissolved. 

When  the  digestion  of  nitric  acid  upon  a  resinous  sub- 
stance is  continued  long  enough,  and  the  quantity  of  acid 
is  sufficient,  the  dissolved  resin  is  completely  changed  ; 
it  is  not  precipitated  by  water  ;  and  by  evaporation,  a 
viscid  substance  of  a  deep  yellow  colour  is  obtained, 
equally  soluble  in  water  and  alcohol,  and  seemingly  in- 
termediate between  resin  and  extractive.  If  the  abstrac- 
tion of  nitric  acid  be  repeated,  this  substance  gradually 
assumes  the  properties  of  artificial  tannin.  Thus  it  ap- 
pears that  nitric  acid  gradually  alters  the  nature  of  resin, 
producing  a  suite  of  changes  which  terminate  in  artifi- 
cial tannin,  upon  which  nitric  acid  has  no  action. 

Muriatic  acid  and  acetic  acid  dissolve  resin  slowly, 
and  it  may  be  precipitated  again  from  them  unaltered. 

When  resins  are  subjected  to  destructive  distillation, 
we  obtain  carbureted  hydrogen  and  carbonic  acid  gas, 
a  very  small  portion  of  acidulous  wutei',  and  much  cm- 
pyreumalic  oil.  The  cliarcoal  is  light  and  brilliant, 
and  contains  no  alkali. 

II.  Having  now  described  the  general  properties  of 
resinous  bodies,  it  will  be  proper  to  take  a  more  particu- 
lar view  of  those  of  them  which  are  of  the  most  impor- 
tance, that  we  may  ascertain  how  far  each  possesses  the 
general  character  of  resins,  and  by  what  peculiarities  it 
is  distinguished  from  the  rest.  The  most  distinguished 
of  the  resins  are  the  following. 

I.  lio.iin. — This  substance  is  obtained  from  different 
-pccies  oi  Jir;  as  tlie  fiimi.t  abic.i,  .lylvcslris,  tarijr,  ba/sn- 
fuea.  It  is  well  known  tliat  a  resinous  juice  exudes 
from  the  fiinus  sylvestris,  or  common  Scotch  fir,  which 
hardens  into  tears.  The  same  exudation  appears  in  the 
fiinxis  abiea,  or  spruce  fir.  These  tears  constitute  the 
substance  called  i/nia,  or  common  frankincense.  When 
a  portion  of  bark  is  stripped  oB"  these  trees,  a  liquid 
juice  (lows  out,  which  gradually  hardens.  This  juice  has 
obtained  different  names,  according  to  the  plant  from 


which  it  comes.  The  fiinua  sylveslris  yields  common 
turfienline ;  the  larix,  Venice  turfientine  ;  the  balsamedy 
balsam  of  Canada,  &c.  All  these  juices,  which  are  com- 
monly distinguished  by  the  name  of  turpentine,  are  con- 
sidered as  composed  of  two  ingredients ;  namely,  oil  of 
turpentine  and  rosin. 

According  to  the  experiments  of  Thenard  and  Gay 
Lussac,  it  is  composed  of 

Carbon,        75.944 

Oxygen,       13.337 

Hydrogen,  10.719 


100.000 

2.  Mastich. — This  resin  is  obtained  from  the  fiistacia 
lentiscus  ;  a  tree  which  grows  in  the  Levant,  particular- 
ly in  the  island  of  Chios.  When  transverse  incisions  are 
made  into  this  tree,  a  fluid  exudes,  which  soon  concretes 
into  yellowish  semitransparent  brittle  grains.  It  softens 
when  kept  in  the  mouth,  but  imparts  very  little  taste. 
When  heated,  it  melts  and  exhales  a  fragrant  odour. 
Its  taste  is  slight,  but  not  unpleasant.  In  Turkey, 
great  quantities  of  it  are  said  still  to  be  chewed  for  sweet- 
ening the  breath,  and  strengthening  the  gums.  It  is  to 
this  use  of  the  resin  as  a  masticatory  that  it  is  supposed 
to  owe  its  name.  Mastich  does  not  dissolve  completely 
in  alcohol  ;  a  soft  elastic  substance  separates  during  the 
solution.  The  nature  of  this  insoluble  portion  was  first 
examined  by  Kind,  who  found  it  possessed  of  all  the 
properties  of  caoutchouc.  These  experiments  have  late- 
ly been  repeated  by  Mr  Matthews  with  a  similar  result. 
Mr  Brandc,  however,  has  pbserved,  that  when  this  in- 
soluble substance  is  dried,  it  becomes  brittle,  in  which 
respect  it  differs  from  caoutchouc.  He  has  observed  also, 
that  by  passing  a  current  of  oxymuriatic  gas  through  the 
alcoholic  solution  of  mastich,  atOugh  elastic  substance  is 
throAvn  down,  precisely  similar  to  the  original  insoluble 
portion. 

3.  Sandarach. — This  resin  is  obtained  from  the  juni- 
fierus  communis,  or  common  juniper.  It  exudes  spon- 
taneously, and  is  usually  in  the  state  of  small  round  tears 
of  a  brown  colour,  and  semitransparent,  not  unlike  mas- 
tich, but  rather  more  transparent  and  brittle.  When 
chewed  it  does  not  soften  as  mastich  does,  but  crumbles 
to  powder.  Mr  Matthews  found  it  almost  completely 
soluble  in  eight  times  its  weight  of  alcohol.  The  residue 
was  extraneous  matter.  It  does  not  dissolve  in  ta'.low  or 
oil,  as  common  resin  does. 

4.  Elemi. — This  resin  is  obtained  from  the  amyris  ele- 
mifera,  a  tree  which  grows  in  Canada  and  Spanish  Ame- 
rica. Incisions  are  made  in  the  bark  during  dry  weather, 
and  the  resinous  juice  which  exudes  is  left  to  harden  in 
the  sun.  It  comes  to  this  country  in  long  roundish  cakes 
wrapped  in  flag  leaves.  It  is  of  a  pale  yellow  colour, 
semitransparent ;  at  first  sottish,  but  it  hardens  by  keep- 
ing. Its  smell  is  at  first  strong  and  fragrant,  but  it  gra- 
dually diminishes. 

5.  Tacamahac. — This  resin  is  obtained  from  Xh^faga- 
ra  octandra,  and  likewise,  it  is  supposed,  from  the /lofiu- 
lus  baUamifcra.  It  comes  from  America  in  large  ob- 
long masses  wrapt  in  flag  leaves.  It  is  of  a  light  brown 
colour,  very  brittle,  and  easily  melted  when  heated. 
When  pure  it  has  an  aromatic  smell,  between  that  of 
lavender  and  musk. 

6.  AnimS. — This  resin  is  obtained  from  the  hytnenis 
courbaril,  or  locust  tree,  which  is  a  native  of  North 
America.  Anime  resembles  copal  very  much  in  its  ap- 
pearance ;  but  is  readily  soluble  in  alcohol,  which  copal 
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is  not :  this  distinguishes  tlicm.  It  is  said  to  b<;  very 
frecpicntly  ciTi])loyid  in  niakiiif^  varnishes.  Alcoitol  dis- 
solves it  completely. 

7.  Jjudanum  or  lahitaiium. — Tiiis  resin  is  obtained  iVoni 
the  njstua  crclicua,  a  sluub  wliich  f^rows  in  Syria  and 
the  Grecian  islands.  The  huirucc  of  this  shrub  is  cover- 
ed with  a  visrid  juice,  which,  when  concreted,  I'oinis 
ladaniiin.  It  is  collected,  while  moist,  by  drawing  over 
it  a  kind  of  rake  with  thonys  lixed  to  it.  I'roni  these 
thonjjs  it  is  afterwards  scraped  with  a  knife.  It  is  always 
mixed  with  dust  and  sand,  sometimes  in  p;reat  abundance. 
The  best  is  in  dark  coloured  masses,  almost  black,  and 
very  soft,  having;  a  fragrant  odour  and  a  bitterish  taste. 
The  impurities,  even  in  the  best  kinds,  amount  to  about 
one-fourth. 

8.  Botany  Bay  resin. — This  resin  is  said  to  be  the  pro- 
duce of  the  acarois  resini/cra,  a  tree  which  grows  abun- 
dantly in  New  Holland,  especially  near  Botany  Bay. 
Specimens  of  it  were  brought  to  London  about  the  year 
1799,  where  it  was  tried  as  a  medicine. 

The  resin  exudes  spontaneously  from  the  trunk  of  the 
singular  tree  which  yields  it,  especially  if  the  bark  be 
wounded.  It  is  at  tirst  fluid,  but  becomes  gradually 
solid  when  dried  in  the  sun.  It  consists  of  pieces  of  va- 
rious sizes,  of  a  yellow  colour,  unless  when  covered  with 
a  greenish  grey  crust.  It  is  lirm,  yet  brittle  ;  and  when 
pounded,  docs  not  stick  to  the  morlar  nor  cake.  In  the 
mouth  it  is  easily  reduced  to  powder  without  sticking 
to  the  teeth.  It  conununicatcs  merely  a  slight  sweetish 
astringent  taste.  When  moderately  heated,  it  melts; 
on  hot  coals  it  burns  to  a  coal,  emitting  a  white  smoke, 
which  has  a  fragrant  odour  somewhat  like  storax.  When 
thrown  into  the  fire,  it  increases  the  flame  like  pitch.  It 
communicates  to  water  the  flavour  of  storax,  but  is  in- 
soluble in  that  liquid.  When  digested  in  alcohol,  two- 
thirds  dissolve  :  the  remaining  third  consists  of  one  part 
of  extractive  matter,  soluble  in  water,  and  having  an 
astringent  taste  ;  and  two  parts  of  woody  fibre  and  other 
impurities,  perfectly  tasteless  and  insoluble.  The  solu- 
tion has  a  brown  colour,  and  exhibits  the  appearance  and 
ihe  smell  of  a  solution  of  benzoin.  Water  throws  it  down 
•nialtercd.  When  distilled,  the  products  were  water  and 
empyrcumatic  oil,  and  charcoal ;  but  it  gives  no  traces 
of  any  acid,  alkali,  or  salt,  not  even  when  distilled  with 
water. 

9.  Cofial. — This  substance,  which  deserves  particular 
attention  from  its  importance  as  a  varnish,  and  -which  at 
nrst  sight  seems  to  belong  to  a  distinct  class  from  the 
resins,  is  obtained,  it  is  said,  from  the  rhus  co}iaUiiium, 
a  tree  which  is  a  native  of  North  America  ;  but  the  best 
sort  of  copal  is  said  to  come  from  Spanish  America,  and 
to  be  the  produce  of  different  trees.  No  less  than  eight 
species  are  enumerated  by  Hernandez. 

Copal  is  a  beautiful  while  resinous  substance,  with  a 
slight  tint  of  brown.  It  is  sometimes  opaque,  and  some- 
times almost  perfectly  transparent.  When  heated,  it 
melts  like  other  resins ;  but  it  differs  from  them  in  not 
being  soluble  in  alcohol,  nor  in  oil  of  turpentine  without 
peculiar  management.*  Neither  does  it  dissolve  in  the 
fixed  oils  with  the  same  case  as  the  other  resins.     It  i-e- 


•  It  is  nevertheless  soluble  in  pure  alcohol,  as  may  be 
seen  in  note  page  70S.  Thomas  Cooper,  Es(|.  Professor 
of  Chemistry  in  Carlisle  College,  informed  us,  that  copal 
is  soluble  in  common  oil  of  turpentine,  by  continued  di- 
gestion in  a  heat  about  150°.     Hembel,  juu. 


Bcniblcs  gum  anime  a  little  in  appearance  ;  but  ig  easily 
distinguished  by  the  solubility  of  this  last  in  alcohol,  and 
l)y  its  being  brittle  between  the  teeth,  whereas  animfe 
softens  in  the  mouth.  The  Bpe(  ific  gravity  of  copal  va- 
ries, according  to  Brisson,  from  1.045  to  1.139.  Mr 
Hatchett  found  it  solubli^  in  alkalies  and  nitric  acid  with 
the  usual  phenomena;  so  that  in  this  respect  it  agrees 
with  the  other  resins.  The  solution  of  copal  in  alkalies 
he  found  indeed  opalescent,  but  it  is  nevertheless  perma- 
nent. It  deserves  attention,  that  he  found  rosin,  when 
dissolved  in  nitric  acid,  and  then  thrown  down  by  an  al- 
kali, to  acquire  a  smell  resembling  that  of  copal. 

When  copal  is  dissolved  in  any  volatile  liquid,  and 
spread  thin  upon  wood,  metal,  paper,  ftc.  so  that  the 
volatile  menstruum  may  evaporate,  the  copal  remains 
perfectly  transparent,  and  forms  one  of  the  most  beau- 
tiful and  perfect  varnishes  that  can  well  be  conceived 
The  varni.sh  thus  formed  is  called  cofial  varnhli,  from 
the  chief  ingredients  in  it.  This  varnisli  was  first  disco- 
vered in  France,  and  was  long  known  by  the  name  of 
vernis  martin.  The  method  of  preparing  it  is  concealed; 
but  different  processes  for  dissolving  copal  in  volatile 
menstrua  have  b(-en  from  time  to  time  made  public. 

According  to  the  experiments  of  Thenard  and  Gay 
Lussac,  copal  is  composed  of 

Carbon       .     .     76.811 

Oxygen       .     .      10.606 

Hydrogen       .      12.583 


100.000 

10.  Lac. — This  is  a  substance  deposited  on  different 
species  of  trees  in  the  East  Indies,  by  an  insect  called 
chermca  lacca,  constitutino;  a  kind  of  comb  or  nidus.  It 
has  been  imported  into  Europe,  and  extensively  used 
from  time  immemorial :  but  it  is  only  of  late  years  that 
correct  information  concerning  it  has  been  obtained.  For 
what  relates  to  the  natural  history  of  the  insect,  and  the 
mode  of  forming  the  lac,  wc  are  indebted  to  Mr  Ker,  Mr 
Saunders,  and  Dr  Roxburgh.  Though  very  often  cm- 
ployed  in  the  arts,  it  was  neglected  by  chemists.  Mr 
Hatchett  has  lately  examined  it  with  his  usual  address, 
and  ascertained  its  composition  and  properties. 

There  are  various  kinds  of  lac  distinguislicd  in  com- 
merce. Slic/c  lac  is  the  substance  in  its  natural  state, 
encrusting  small  twigs.  When  broken  off  and  boiled  in 
water,  it  loses  its  red  colour,  and  is  called  need  lac. 
Wlien  melted  and  reduced  to  the  state  of  thin  crust,  it 
is  called  s/icll  lac.  Stick  lac  is  of  a  deep  red  colour,  and 
fields  to  water  a  substance  which  is  used  as  a  red  dye. 
The  other  two  varieties  are  brown. 

Water  dissolves  the  greatest  part  of  the  colouring 
matter  of  lac,  which  varies  from  15  to  J  per  cent.  Alco- 
hol dissolves  the  greatest  part  of  the  resin,  which  con- 
stitutes the  chief  ingredient  in  the  composition  of  lac. 
Ether  acts  more  feebly.  Sulphuric  acid  dissolves  and 
gradually  chars  lac;  nitric  acid  dissolves,  and  then  pro- 
duces the  same  changes  on  it  as  on  other  resinous  bodies. 
Muriatic  and  acetic  acids  likewise  act  as  solvents.  A 
solution  of  boi"ax  in  water  readily  dissolves  lac.  The 
best  proportions  are  20  grains  of  borax,  100  grains  of 
lac,  and  four  ounces  of  water.  This  solution,  mixed 
with  lamp  black,  constitutes  Indian  ink,  ai:d  may  indeed 
h»  employed  for  many  of  the  purposes  of  varnish.  The 
fixetl  alkalies  readily  dissolve  lac,  but  not  the  volatile. 
AVhen  placed  on  a  hot  iron  it  melts,  and  emits  a  thick 
smoke  with  an  odour  rather  pleasant,  leaving  a  spongy 
coal.     When  distilled,  it  yields  water  slightly  acidulous, 
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and  a  thick  butyraceous  oil.  The  gases  emitted  are  a 
mixture  of  carbonic  acid  and  carbureted  hydrogen.  Stick 
lac  yields  also  some  carbonate  of  ammonia  ;  but  the 
other  two  varieties  none.  Tne  following  Table  exhibits 
the  constituents  of  the  different  varieties  of  lac,  accord- 
ing to  the  analysis  of  Mr  Hatchett. 


Stick  Lac. 

Seed  Lac. 

Shell  Lac. 

Resin     .     .     . 
Colouring  matter 
Wax      .     .     . 
Gluten  .     .     . 
Foreign  bodies 
Loss       .     .     • 

68 

10 
6 

5.5 
6.5 
4.0 

88.5 
2.5 
4.5 
2.0 

2.5 

90.9 
0.5 

4.0 
2.8 

1.8 

100 

100 

100 

The  resin  is  less  brittle  than  those  bodies  usually  are. 
The  colouring  matter  possesses  the  properties  of  ex- 
tractive ;  the  wax  is  analogous  to  myrtle  wax,  and  the 
gluten  closely  resembles  the  gluten  of  wheat. 

11.  Amber. — This  substance  is  undoubtedly  of  vegeta- 
ble origin;  and  tnough  it  differs  from  resins  in  some  of 
its  properties,  yet  it  agrees  with  them  in  so  many  others, 
that  it  may,  without  impropriety,  be  referred  to  them. 

Amber  is  a  brittle,  light,  hard  substance,  usually  near- 
ly transparent ;  sometimes  nearly  colourless,  but  com- 
monly yellow  or  even  deep  brown.  It  has  considerable 
lustre.  Its  specific  gravity  is  1.065.  It  is  tasteless,  and 
without  smell,  except  when  pounded  or  heated,  when  it 
emits  a  fragrant  odour.  When  heated  it  softens  ;  but, 
as  far  as  is  known,  cannot  be  melted  without  losing  some 
of  its  weight,  and  altering  its  appearance.  In  a  strong 
heat  it  burns,  leaving  a  small  quantity  of  ashes,  the  na- 
ture'of  which  has  not  yet  been  ascertained.  Water  has 
no  action  on  it ;  but  alcohol,  by  long  digestion,  dissolves 
about  one  eighth  of  the  amber,  and  forms  a  coloured  so- 
lution, which,  when  concentrated,  becomes  milky  when 
mixed  with  water.  The  residuum  of  the  amber  is  not 
acted  on  by  alcohol.  Though  amber  be  roasted  before 
the  action  of  the  alcohol,  the  tincture  is  still  formed. 
Hence  we  learn  that  the  resinous  part  of  amber  is  not 
expelled  by  a  melting  heat. 

The  weaker  acids  have  no  action  on  amber.  Sulphu- 
ric acid  converts  it  into  a  black  resinous  mass.  Nitric 
acid  acts  upon  it ;  when  assisted  by  heat,  nitrous  gas  is 
emitted. 

Neither  fixed  nor  volatile  oils  have  any  action  on  am- 
ber, unless  it  has  been  previously  roasted  or  exposed  to 
a  melting  heat.  When  thus  treated,  it  combines  with 
oils,  and  tlie  solution  forms  amber  varnish.  The  process 
recommended  by  Nystrom  is  tliis  :  Amber  is  to  be  spread 
on  a  flat-bottomed  iron  pan,  and  placed  on  an  equal  coal 
fire  till  it  melts;  it  is  then  to  be  withdrawn,  covered  with 
a  plate  of  copper  and  iron,  and  allowed  to  cool.  If  the 
process  be  properly  conducted,  the  amber  will  have  lost 
half  of  its  weight.  If  the  fire  be  too  strong,  the  amber 
will  be  scorched  and  rendered  useless.  If  it  be  too  low, 
the  amber  will  not  melt,  but  be  reduced  to  a  brown  crust, 
which  answers  well  enough  for  a  varnish,  provided  it  be 
exposed  to  licat  till  it  is  reduced  to  one  half  of  the  origi- 
nal weight.  One  part  of  this  roasted  amber  is  to  be  mix- 
ed with  three  parts  of  the  linseed  oil  (rendered  drying 
by  litharge  and  white  vitriol,)  and  the  mixture  exposed 
xxi  a  gentle  Jicat  till  the  amber  is  dissolved :  it  is  then  to 


be  withdrawn  from  the  fire,  and  when  nearly  cold,  four 
parts  of  oil  of  turpentine  are  to  be  added.  The  whole  is 
then  allowed  to  settle,  and  the  clear  portion  is  passed 
through  a  linen  cloth. 

Sect.  XXIV.     Of  Guaiacum. 

This  substance  is  obtained  from  the  guaiacum  offici- 
nale, a  tree  which  is  a  native  of  the  West  Indies,  and 
yields  a  very  hard  heavy  wood.  The  resin  exudes  spon- 
taneously, and  is  also  driven  out  artificially,  by  heuting 
one  end  of  the  wood  in  billets  previously  bored  longitudi- 
nally ;  the  melted  resin  runs  out  at  the  extremity  farthest 
from  the  fire.  This  substance  has  been  used  in  medi- 
cine for  a  considerable  time,  having  been  originally  re- 
commended in  venereal  diseases.  Nothmg  is  known  con- 
cerning its  original  introduction  into  Europe. 

It  was  considered  by  cliemists  as  a  resiii,  till  Mr  Hat- 
chett observed,  that  when  treated  with  nitric  acid  it 
yielded  products  very  different  from  those  of  the  resinous 
bodies.  This  induced  Mr  William  Brande  to  examine 
its  chemical  properties  in  detail. 

Guaiacum  is  a  solid  substance,  resembling  a  resin  in 
appearance.  Its  colour  difters  considerably,  being  partly- 
brownish,  partly  reddish,  and  partly  greenish  ;  and  it 
always  becomes  green  when  left  exposed  to  the  light  in 
the  open  air.  It  has  a  certain  degree  of  transparency, 
and  breaks  with  a  vitreous  fracture.  When  pounded  it 
emits  a  pleasant  balsamic  smell,  but  has  scarcely  any 
taste,  although  when  swallowed  it  excites  a  burning  sen- 
sation in  tne  throat.  When  heated  it  melts,  and  diflfuses 
at  the  same  time  a  pretty  strong  fragrant  odour.  Its 
specific  gravity  is  1.2289. 

When  guaiacum  is  digested  in  water,  a  portion  of  it  is 
dissolved,  the  water  acquiring  a  greenish  brown  colour, 
and  a  sweetish  taste.  The  liquid,  when  evaporated, 
leaves  a  brown  substance,  which  possesses  the  property 
of  exlraclive. 

Alcoliol  dissolves  guaiacum  with  facility,  and  forms  a 
deep  brown-coloured  solution.  Water  renders  this  solu- 
tion milky  by  separating  the  resin.  Muriatic  acid  throws 
down  the  guaiacum  of  an  ash  grey,  and  sulphiu'ic  acid  of 
a  pale  green  colour.  Acetic  acid  and  the  alkalies  occa- 
sion no  precipitate.  Liquid  oxymuriatic  acid  throws  it 
down  of  a  fine  pale  blue,  which  does  not  change  when 
dried.  Diluted  nitric  acid  occasions  no  change  at  first ; 
but  after  some  hours  the  liquid  becomes  green,  then  blue, 
and  at  last  brown,  and  at  that  period  a  brown-coloured 
precipitate  falls  down.  If  water  be  mixed  with  the  liquid 
when  it  has  assumed  a  green  or  a  blue  colour,  green  and 
blue  precipitates  may  be  respectively  obtained. 

Sulphmic  ether  does  not  act  so  powerfully  on  guaia- 
cum as  alcohol.  The  solution  obtained  hy  means  of  it, 
exhibits  tlie  same  properties  when  treated  with  re-agents 
as  that  in  alcohol. 

The  alkaline  solutions,  both  pure  and  in  the  state  of 
carbonates,  dissolve  guaiacum  with  facility.  Two  ounces 
of  a  saturated  solution  of  potash  dissolved  about  65  grains 
of  guaiacum  ;  the  same  (niantily  of  ammonia  only  25 
grains;  or  guaiacum  dissolves  in  about  15  parts  of  potash, 
and  35  parts  of  ammonia. 

Most  of  the  acids  act  upon  guaiacum  with  consider- 
able energy. 

Sulphuric  acid  dissolves  it,  and  forms  a  deep  i-ed 
rupiid,  which  deposites  while  fresh  a  lilac-colo\u\d  pre- 
cipitate when  mixed  with  water.  When  heat  is  applied, 
the  guaiacum  is  charred. 
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>litric  acid  dissolves  fjuaiacum  completely  without  tlic 
ussistaiicc  ol'  heat,  and  with  a  stioin;  circi'vcsctncc. 
VVhcii  the  sohiiioii  is  cvaporattd,  it  yicUls  a  very  lai^jc 
<|uantity  of  oxalic  acid.  No  artiliciul  tannin  a|)pcar:^  to 
be  formed,  but  rather  a  sulistancc  posscssinjj  the  pio- 
pcrtics  oi'  extractive.  Diluted  nitric  acid  converts  (juaia- 
cuni  into  a  brown  sul)btance,  similar  to  the  precipitate 
obtained  by  nitric  acid  from  tlie  alcoholic  solution  of 
guaiacum.  This  brown  matter  possesses  the  properties 
of  a  resin. 

Muriatic  acid  acts  but  slij^hlly,  as  the  guaiacum  soon 
melts  into  a  blackish  mass,  which  is  not  acted  upon. 

When  fjuaiacum  is  distilled,  100  parts  of  it  yielded  to 
Mr  Urande  the  following-  products: 

Acidulous  water 5.5 

Thick  brown  oil 24.5 

Tiiin  empyreumatic  oil    ....     30.0 

Charcoal 30.5 

Gases,  consisting  of  carbonic  acid 
and  carbureted  hydrogen    .     . 


9.5 


100.0 
The  coal  when   incinerated  left  three  grains  of  lime, 

but  no  alkaline  substance. 

Sect.  XX\'.     Of  Balsams. 

The  term  balsam  or  balm  was  originally  confined  to  a 
thick  fragrant  juice  obtained  from  the  ariiyris  iplcaden- 
sia,  and  afterwards  applied  by  chemists  to  all  substances 
which  possess  the  same  degree  of  consistence  and  a 
strong  smell,  whether  natural  or  artificial.  Buccpiet 
restricted  the  term  to  those  resinous-like  substances 
which  yield  benzoic  acid  when  healed.  This  new  mean- 
ing of  the  word,  which  has  been  adopted  by  chemists  in 
general,  has  introduced  into  the  class  of  balsams  several 
substances  which  were  formerly  considered  as  resins. 
The  word  balsam  originally  implied  a  substance  possess- 
ing a  certain  degree  of  lluidity  ;  but  now  there  arc  two 
classes  of  balsams  ;  the  one  fluid,  and  the  other  solid  and 
brittle. 

A  balsam,  then,  is  a  substance  which  possesses  the 
general  properties  of  a  resin  ;  but  which,  when  heated  or 
digested  in  acids,  yields  a  portion  of  benzoic  acid.  Che- 
mists, in  general,  have  considered  them  as  combinations 
of  a  resin  with  benzoic  acid  ;  but  Mr  Halchett  has  made 
it  probable,  that  the  acid  is  formed  at  the  time  of  its 
separation. 

They  are  insoluble  in  water;  but  when  boiled  in  that 
litiuid  often  give  out  a  portion  of  benzoic  acid.  .Mcohol 
and  ether  dissolve  them  readily.  The  strong  acids  like- 
wise dissolve  thcra  ;  and  during  the  solution  a  portion  of 
benzoic  acid  is  separated.  Nitric  acid,  in  some  cases, 
evolves  likewise  traces  of  prussic  acid.  The  alkalies  act 
upon  them  nearly  as  on  the  resins.  They  may  be  divided 
into  two  classes;  namely,  lit/uid  and  io/ii/ balsams. 

1.  Liquid  Balsams. 

The  liquid  balsams  at  present  known  are  four  in  num- 
ber ;  namely, 

1.  Copaiva.  3.  Peru. 

2.  Tolu.  4.  Styrax. 

1.  Cofiaiva.  This  balsam  is  obtained  from  the  co/iai- 
fcra  officinalis,  a  tree  which  grows  in  South  America,  and 
some  of  the  West  India  Islands.  It  exudes  from  inci- 
sions made  in  llie  trunk  of  the  tree.     The  juice  tims  ob- 


tained is  transparent,  of  a  yellowish  colour,  an  agreeable 
smell,  a  pungent  taste,  at  lirsl  of  the  consistence  of  oil, 
but  it  gradually  becomes  as  thick  as  honey.  Its  specific 
gravity  is  0.950.  When  mixed  with  water  and  distilled, 
there  comes  over  with  the  water  a  very  large  quantity  of 
volatile  oil.  The  residuum  con.sists  of  two  substances; 
namely,  the  watery  portion,  and  a  grcyinh  yellow  sub- 
stance, lying  at  the  bottom  of  the  vessel,  w'licli,  on  ex- 
posure to  the  air,  dries,  and  becomes  brittle  and  trans- 
parent. When  heated  it  melts,  and  possesses  the  charac- 
ters of  a  resin.  When  <listillcd  it  yielded  a  yellowish 
thick  oil,  some  acidulous  thick  water,  and  a  gas,  one- 
sixth  of  which  was  carbonic  acid,  and  the  remainder 
seemed  to  possess  the  characters  of  olefiant  gas.  From 
these  facts,  which  have  been  long  known,  it  was  con- 
cluded, that  copaiva  is  a  compound  of  a  resin  and  a  vola- 
tile oil,  which  passes  over  at  a  heat  inferior  to  that  of 
boiling  water;  but  the  experiments  of  Schonbcrg  have 
rendered  it  mucii  more  probable,  that  the  balsam  is  de- 
composed when  distilled  along  with  water,  and  that  both 
the  oil  and  resin  are  new  pioducts. 

Wheliier  tiiis  balsam  yields  benzoic  acid  has  not  been 
ascertained.  Its  properties  are  rather  against  the  pro- 
bability of  its  doing  so.  Indeed  it  bears  a  striking  resem- 
blance to  tuipeniine  in  many  respect.s,  and  ought,  along 
Avith  it,  to  constitute  a  class  of  bodies  intermediate  be- 
tween volatile  oils  and  resins,  to  which  the  name  of  tur- 
pentines might  be  given. 

2.  Balsam  of  Tolu.  'V\\\%  substance  is  obtained  from 
the  toluifcra  balnawum,  a  tree  which  grows  in  South 
America.  The  balsam  flows  from  incisions  made  in  the 
bark.  It  comes  to  Europe  in  small  gourd  shells.  It  is 
of  a  reddish  brown  colour,  and  considerable  consistence  ; 
and  when  exposed  to  the  air,  it  becomes  solid  and  brittle. 
Its  smell  is  fragrant,  and  continues  so  even  after  the 
balsam  has  become  thick  by  age.  When  distilled  with 
water  it  yields  very  little  volatile  oil,  but  impregnates  the 
water  strongly  with  its  taste  and  smell.  A  quantity  of 
benzoic  acid  sublimes,  if  the  distillation  be  continued. 

3.  Balsam  of  Peru.  This  substance  is  obtained  from 
the  myroxijlon  /icruiferum,  which  grows  in  the  warm 
parts  of  South  .\mcrica.  The  tree  is  full  of  resin,  and 
the  balsam  is  obtained  by  boiling  the  twigs  in  water.  It 
has  the  consistency  of  honey,  a  brown  colour,  an  agreea- 
ble smell,  and  a  hot  acrid  taste.  When  boiled  with  water 
for  some  time,  the  liquid  separated  by  the  filter  reddens 
vegetable  blues,  and  deposilcs  crystals  of  benzoic  acid  on 
cooling.  The  water  contains  no  other  substance.  When 
distilled  with  water,  it  yields  a  very  small  (juantity  of 
reddisii  limpid  oil. 

4.  Styrax.  This  is  a  scmiduid  juice,  said  to  be  ob- 
tained from  the  liquidambar  itx/racif::a,  a  tree  which 
grows  in  Virginia,  Mexico,  and  some  other  pans  of 
America.  It  is  prepared,  according  to  Mr  Pciivcr,  in 
the  island  of  Cobross  in  the  Red  Sea,  from  the  bark  of  a 
tree  called  rosa  mallos  by  the  natives,  and  considered  by 
botanists  as  the  same  with  the  American  species.  Tl.e 
bark  of  this  tree  is  boiled  in  salt  water  to  the  eonsister.ee 
of  bird-lime,  and  then  put  into  casks.  Its  colour  is 
greenish,  its  taste  aromatic,  and  its  smell  agreeable.  It 
is  easily  volatilized  by  heal.  When  treated  with  water, 
benzoic  acid  is  dissolved  It  is  totally  soluble  in  alcohol, 
except  the  impurities.  When  exposed  to  the  air,  it  be- 
comes harder,  and  absorbs  oxygen.  When  distilled,  it 
yields  an  acidulous  water,  having  the  odour  of  benzoic 
acid,  a  limpid  colourless  hot  oil,  a  solid  coloured  oil, 
benzoic  acid,  aitd  a  mixture  of  carbonic  acid  and  cat- 
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bureted  hydrogen.     The  charcoal  is  light,  and  contains 
some  oil. 

2.  Solid  Balsams. 

The  solid  balsams  at  present  known  are  only  three  in 
number ;  namely, 

1.  Benzoin. 

2.  Storax. 

3.  Dragon's  blood. 

1.  Benzoin.  This  substance  is  the  produce  of  the 
styrax  4e7Jzof,a  tree  -which  grows  in  Sumatra,  Sec.  Ben- 
zoin is  obtained  from  this  tree  by  incision  ;  a  tree  yield- 
ing three  or  four  pounds.  It  is  a  solid  brittle  substance, 
sometimes  in  the  form  of  yellowish  white  tears  joined 
together  by  a  brown  substance,  and  sometimes  in  the 
form  of  a  brown  substance  not  unlike  common  rosin. 
It  has  a  very  agreeable  smell,  which  is  increased  by  heat- 
ing the  benzoin.  It  has  little  taste.  Its  specific  gravity 
is' 1.092. 

Cold  water  has  very  little  effect  on  benzoin,  but  boiling 
water  takes  up  a  portion  of  benzoic  acid. 

Alcohol  dissolves  it  when  assisted  by  a  gentle  heat,  and 
forms  a  deep  yellow  solution  inclining  to  reddish  brown. 
When  this  solution  is  diluted  with  water,  the  benzoin  pre- 
cipitates in  the  form  of  a  white  powder. 

Ether  dissolves  benzoin  with  facility,  and  the  solution 
with  re-agents  exhibits  the  same  phenomena  as  the 
alcoholic. 

Nitric  acid  acts  with  violence  on  benzoin,  and  converts 
it  into  an  orange-coloured  mass.  When  assisted  by  heat, 
the  acid  dissolves  the  benzoin,  and,  as  the  solution  cools, 
crystals  of  benzoic  acid  gradually  separate. 

Sulphuric  acid  dissolves  benzoin,  while  benzoic  acid 
sublimes  ;  the  solution  is  at  first  a  deep  red.  By  con- 
tinuing the  digestion,  a  portion  of  artificial  tannin  is  form- 
ed, and  the  charcoal  evolved  amounts  to  0.48  of  the  ben- 
zoin dissolved. 

Acetic  acid  dissolves  benzoin  without  the  assistance  of 
heat.  When  heat  is  applied,  the  solution,  as  it  cools, 
becomes  turbid,  owing  to  the  separation  of  benzoic  acid. 

Benzoin  is  dissolved,  by  a  boiling  lixivium  of  the  fixed 
alkalies  ;  a  dark  brown  solutionis  formed,  which  becomes 
turbid  after  some  days  exposure  to  the  air.  Ammonia 
likewise  dissolves  benzoin  sparingly. 

When  IVlr  Brando  exposed  100  grains  of  benzoin  in  a 
retort  to  a  heat  gradually  raised  to  redness,  the  products 
were, 

Benzoic  acid 9.0 

Acidulous  water 5.5 

Butyraceous  and  empyreumatic  oil  .  60.0 

Charcoal 22.0 

Carbureted  hydrogen  and  carbonic  acid  .     3.5 

100.0 

2.  Storax.  This  is  the  most  fragrant  of  all  the  bal- 
sams, and  is  obtained  from  the  stijrax  officinali.i,  a  tree 
which  grows  in  the  Levant,  and  it  is  said  also  in  Italy. 
Sometimes  it  is  in  the  stale  of  red  tears  ;  and  this  is  said 
to  be  the  state  in  which  it  is  obtained  fiom  the  tree.  But 
(  ommon  storay.  is  in  large  cakes  ;  brittle,  htit  soft  to  tlie 
toiicli,  and  of  a  reddish  brown  colour.  This  is  more 
fragrant  than  the  other  sort,  though  it  contains  a  con- 
siderable nuxttire  of  saw-dust.  It  dissolves  in  alcohol. 
When  distilled  with  alcohol  or  with  water,  scarcely  any 
oil  is  obtained.     When  distilled   by  the  naked  fire,  it 


seems,  from  the  experiments  of  Neumann,  to  yield  the 
same  products  as  benzoin. 

3.  Dragun'.^-  blood.  This  is  a  brittle  substance  of  a 
dark  red  colour,  which  comes  from  the  East  Indies. 
There  are  two  sorts  of  it ;  one  in  small  oval  drops  or 
tears  of  a  fine  deep  red,  which  becomes  crimson  when 
the  tears  are  reduced  to  powder ;  the  other  is  in  larger 
masses,  some  of  which  are  pale  red,  and  others  dark.  It 
is  probably  obtained  from  different  kinds  of  trees  ;  the 
calamus  draco  is  said  to  furnish  most  of  what  comes  from 
India,  The  draccena  draco  and  the  fiterocarjius  draco  are 
also  said  to  furnish  it. 

Dragon's  blood  is  brittle  and  tasteless,  and  has  no  sen- 
sible smell.  Water  does  not  act  upon  it,  but  alcohol 
dissolves  the  greatest  part,  leaving  a  whitish  red  sub- 
stance, partially  acted  upon  by  water.  The  solution  has 
a  fine  deep  red  colour,  which  stains  marble,  and  the  stain 
penetrates  the  deeper  the  hotter  the  marble  is.  It  dis- 
solves also  in  oils,  and  gives  them  a  deep  red  colour. 
When  heated,  it  melts,  catches  flame,  and  emits  an  acid 
fume  similar  to  that  of  benzoic  acid.  When  digested 
with  lime,  a  portion  of  it  becomes  soluble  in  water,  and 
it  acquires  a  balsamic  odour.  On  adding  muriatic  acid 
to  the  solution,  a  red  resinous  substance  is  precipitated, 
and  slight  traces  of  benzoic  acid  only  become  percepti- 
ble. Nitric  acid  acts  upon  it  with  energy,  changes  it  to 
a  deep  yellow,  a  portion  of  benzoic  acid  is  sublimed,  and 
a  brown  mass  remains  soluble  in  water,  and  possessing 
the  properties  of  artificial  tannin. 

Sect.  XXVI.     Of  Caoutchouc. 

About  the  beginning  of  the  1 8th  century,  a  substance 
called  caoutchouc  was  brought  as  a  curiosity  from  Ame- 
rica. It  was  soft,  wonderfully  elastic,  and  very  combus- 
tible. The  pieces  of  it  that  came  to  Europe  were  usually 
in  the  shape  of  bottles,  birds,  &c.  This  substance  is  very 
much  used  in  rubbing  out  the  marks  made  upon  paper 
by  a  black  lead  pencil,  and  therefore  in  this  country  it  is 
often  called  Indian  rubber. 

It  is  now  known,  that  there  are  at  least  two  trees  in 
South  America  from  which  caoutchouc  may  be  obtain- 
ed ;  the  hevea  caoutchouc,  and  the  jatrofiha  elastica ; 
and  it  is  exceedingly  probable  that  it  is  extracted  also 
from  other  species  o{  hxvea  and  jatrofiha.  Several  trees 
likewise  which  grow  in  the  East  Indies  yield  caoutchouc; 
the  principal  of  these  are,  the  Jicus  indica,  the  artocar/ius 
integri/olia,  and  the  urceola  elastica. 

When  any  of  these  plants  are  punctured,  there  exudes 
from  it  a  milky  juice,  which,  when  exposed  to  the  air, 
gradually  lets  fall  a  concrete  substance,  which  is  caout- 
chouc. 

If  oxymuriatic  acid  be  poured  into  the  milky  juice, 
the  caoutchouc  precipitates  immediately,  and  at  the  same 
time  the  acid  loses  its  peculiar  odour.  This  renders  it  pro- 
bable that  the  formation  of  the  caoutchouc  is  owing  to 
its  basis  absorbing  oxygen.  If  the  milky  juice  be  con- 
fined in  a  glass  vessel  containing  common  air,  it  gradual- 
ly absorbs  oxygen,  and  a  pellicle  of  caoutchouc  appears 
on  its  surface. 

Caoutchouc,  when  pure,  is  of  a  white  colour,  and  with- 
out either  taste  or  smell.  The  blackish  colour  of  the 
caoulcliouc  of  commerce  is  owing  to  the  method  cm- 
jiloyed  in  drying  it  after  it  has  been  spread  upon  moulds. 
The  usual  way  is  to  spread  a  thin  coat  of  the  milky  juice 
upon  the  mould,  and  then  to  dry  it  by  exposing  it  to 
smoke  ;  afterwards  another  coat  is  spread  on,  which  is 
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dried  in  tlio  same  way.  Thus  tlic  caoulchoiic  of  com- 
merce consists  ol'  miincrous  layers  ol'  pure  caoulcliouc 
altcrnatiii};  with  as  many  laycfs  of  soot. 

Caoutchouc  is  soft  anil  pliahic  liitc  leather.  It  is  ex- 
ceedingly clastic  and  adhesive,  so  thai  it  may  be  forcibly 
sti'ttched  out  much  beyond  its  usual  length,  and  instant- 
ly recover  its  former  bulk  when  the  force  is  withdrawn. 
It  cannot  be  broken  without  very  considerable  force. 
Its  specihc  gravity  is  0.9335. 

Caoiitchotic  is  not  altered  by  exposure  to  the  air;  it 
is  perfectly  insolul)le  in  water;  but  if  boiled  for  some 
time,  its  edges  become  somewhat  transparent,  owing  un- 
doubtedly to  the  water  carrying  off  the  soot;  and  so 
soft,  that  when  two  of  them  arc  pressed  and  kept  to'.^e- 
Ihcv  for  some  time,  they  adhere  as  closely  as  if  they  form- 
ed one  piece.  By  this  contrivance  pieces  of  caoulr.iiour 
itiay  be  soldered  together,  and  tints  made  to  assume 
whatever  shape  we  please. 

Caoutchouc  is  insoluble  in  alcohol.  This  property 
was  discovered  very  early,  and  fully  confirmed  by  the 
experiments  of  Mr  Mac(|uer.  The  alcohol,  however, 
renders  it  coiourlcss. 

Caoutchouc  is  soluble  in  ether.  This  property  was 
first  ponitcd  out  by  M.C(|ner.  Bernard,  on  the  contra- 
ry, found  that  caouti-.houc  was  scarcely  soluble  at  all  in 
sulphuric  ether,  wiijch  was  the  ether  used  by  Macquer, 
and  that  even  nitric  etlicr  was  but  an  imperfect  solvent. 
The  difference  in  the  results  of  these  two  chemists  was 
very  singular;  Doth  were  reniarkablc  for  their  accuracy, 
and  both  were  loo  well  acquainted  with  the  subject  to  be 
easily  misled.  The  matter  was  first  cleared  up  by  Mr 
Cavallo.  He  found  that  ether,  wnen  newly  prepared, 
seldom  or  never  dissolved  caoutchouc  completely  ;  but 
if  tiie  precaution  was  taken  to  wash  the  ether  previously 
in  water,  it  afterwards  dissolved  caoutchouc  with  facility. 

When  the  etlier  is  evaporated,  the  caoutchouc  is  ob- 
tained unaltered.  Caoutchouc,  therefore,  dissolved  in 
ether,  may  be  employed  to  make  instruments  of  different 
kinds,  just  as  the  milky  juice  of  the  /tavea  ;  but  this 
method  would  be  a  great  deal  too  expensive  for  common 
use. 

Caoutchouc  is  soluble  h>  volatile  oils  ;  but,  in  general, 
when  these  oils  are  evaporated,  it  remains  somewhat  glu- 
tinous, and  therefore  is  scarcely  proper  for  those  uses  to 
which,  before  its  solution,  it  was  so  adntirably  adapted. 

The  acids  act  but  feebly  upon  caoutchouc.  Sulphuric 
acid,  even  after  a  long  digestion,  only  chars  it  superfi- 
cially. Wlien  treated  witli  nitric  acid,  there  came  over 
azotic  gas,  carbonic  acid  gas,  prussic  acid  gas;  and  oxa- 
lic acid  is  said  to  be  formed.  Muriatic  acid  docs  not  af- 
fect it.     The  other  acids  hare  not  been  tried. 

l'"abroni  has  discovered,  that  rectified  petroleum  dis- 
solves it,  and  leaves  it  unaltered  when  evaporated. 

When  exposed  to  heat  it  readily  melts ;  but  it  never 
afterwards  recovers  its  properties,  but  continues  always 
of  the  consistence  of  tar.  It  burns  very  readily  Avith  a 
bright  flame,  and  diffuses  a  fetid  odour.  In  those  comi- 
tries  where  it  is  produced,  it  is  often  used  by  way  of  candle. 

When  distilled,  it  gives  out  ammonia.  It  is  evident 
from  this,  and  from  the  effect  of  sulphuric  and  nitric 
acid  upon  it,  that  it  is  composed  of  carbon,  hydrogen, 
azote,  and  oxygen ;  but  the  manner  in  which  they  arc 
combined  is  vinknown. 

Sect.  XXVII.     Of  Gum  Reams. 
This  class  of  vegetable  substances  has  been  long  dis- 
tinguished by  phvsicians  and  apothecaries.     It  contains 
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many  active  substances  much  employed  in  medicine;  and 
they  certaiidy  possess  a  suffiiient  number  of  pecitliai 
properties  to  entitle  them  to  be  ranked  ap-irt.  Cnfoilu- 
iKitely  these  substances  have  not  yet  attracted  much  of 
the  attention  of  chemists.  Their  pro|)erlics  and  consti- 
tuents, of  course,  are  but  imperfectly  asccrtnined. 

They  are  usually  opake,  or  at  least  their  transparency 
is  inferior  to  that  of  the  resins.  They  arc  always  solid, 
and  most  commonly  brittle,  and  have  sometimes  a  fatty 
appearance. 

When  healed,  they  do  not  melt  as  the  resins  do;  nei- 
ther are  they  so  combustible.  Heat,  however,  commonly 
softens  them,  and  causes  them  to  swell.  They  burn  with 
a  flame. 

They  have  almost  always  a  strong  smell,  which  in  se- 
veral instances  is  alliaceous.  Their  taste  also  is  often 
acrid,  and  always  much  stronger  than  that  of  the  resins. 

They  arc  partially  soluble  in  water  ;  but  the  solution 
is  always  opake,  ami  usually  milky. 

Alcohol  dissolves  only  a  portion  of  them.  The  solu- 
tion is  transparent ;  but  when  diluted  with  water  it  be- 
comes milky;  yet  no  precipitate  falls,  nor  is  any  thing 
obtained  by  filtering  the  solution. 

Vinegar  and  wine  likewise  dissolve  them  partially;  and 
the  solution,  like  the  aqueous,  is  opaque  or  milky. 

.'\ccording  to  Hermbstadt,  they  arc  insoluble  in  sul- 
phuric ether. 

The  action  of  alkalies  on  them  has  been  examined 
only  by  Mr  Hatehett.  .\ll  of  them  tried  by  that  cele- 
brated chemist,  dissolved  readily  in  alkaline  solutions, 
when  assisted  by  heat.  We  may  therefore  consider  tnem 
as  soluble  in  alkalies  like  resins. 

Nitric  acid  acts  upon  them  with  energy ;  converting 
them  first  into  a  brittle  mass,  and  then,  with  the  assist- 
ance of  heal,  dissolving  them. 

Their  specific  gravity  is  usually  greater  than  that  of 
the  resins. 

Their  other  properties  still  continue  unknown.  They 
all  either  exude  spontaneously  from  plants,  or  are  ob- 
tained by  incisions.  At  first  they  seem  to  be  in  a  liquid 
state  ;  but  they  gradually  harden  when  exposed  to  the 
air  and  weather. 

The  gum  resins  which  have  been  hitherto  applied  to 
any  useful  purpose  are  the  following: — 

1.  Galbanum.  It  is  obtained  fiom  the  bubon  galba- 
num,  a  perennial  plant,  and  a  native  of  Africa.  Wlien 
this  plant  is  cut  across  a  little  above  the  root,  a  milky 
juice  flows  out,  which  soon  hardens  and  conslilulcs  gal- 
banum. It  comes  to  this  country  from  the  Levant,  in 
small  pieces,  composed  of  tears,  agglutinated  together, 
of  a  yellowish  or  white  colour.  Its  taste  is  acrid  and 
bitter,  and  its  smell  peculiar.  Water,  vinegar,  and  wine, 
dissolve  part  of  it,  but  the  solution  is  milky.  Alcohol 
dissolves  about  three-fifths. 

2.  jimmoniac. — This  substance  is  brought  from  the 
East  Indies.  Nothing  certain  is  known  concerning  the 
plant  which  yields  it;  though  fmm  analog)-  it  has  been 
suspected  to  be  a  species  oi  ferula.  It  is  in  small  pieces, 
agglutinated  together,  and  has  a  yellowish  white  colour. 
Its  smell  is  somewhat  like  that  of  galbanum,  but  more 
pleasant.  Its  taste  is  a  nauseous  sweet,  mixed  with  bit- 
ter. It  does  not  melt.  Water  dissolves  a  portion  of  it ; 
the  solution  is  milky,  but  gradually  lets  fall  a  resinous 
portion.  More  than  one  half  is  soluble  in  alcohol.  Tliis 
portion  is  a  resin. 

.\ccording  to  the  analysis  of  Braconnot,  ammonia  is 
composed  of  the  following  ingredients  : 
5  E 
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70.0  resin 
18.4  gum 

4.4  glutinous  matter 

6.0  water 

1.2  loss 


100.0 

3.  Olibanum. — Tliis  substance  is  obtained  from  the 
Bosivallia  thurifera,  and  is  chiefly  collected  in  India.  It 
is  the  frankincense  of  the  ancients.  It  is  in  transparent 
brittle  masses  about  the  size  of  a  chesnut.  Its  colour  is 
yellow.  It  has  a  bitterish  nauseous  taste  ;  and  when 
burnt  diffuses  an  agreeable  odour.  Alcohol  dissolves 
three-fourths  of  it,  and  water  about  three-eighths. 

4.  Asafatida. — This  substance  is  obtained  from  the/e- 
rula  asafatida,  a  perennial  plant,  which  is  a  native  of  Per- 
sia. When  the  plant  is  about  four  years  old,  its  roots 
are  dug  up  and  cleaned.  Their  extremity  being  then 
cut  off,  a  milky  juice  exudes,  which  is  collected.  Then 
another  portion  is  cut  off,  and  more  juice  exudes.  This 
is  continued  till  the  roots  are  exhausted.  The  juice 
thus  collected  soon  hardens  and  constitutes  asafcetida.  It 
comes  to  Europe  in  small  grains  of  different  colours, 
whitish,  reddish,  violet,  brown.  It  is  pretty  hard,  but 
brittle.  Its  taste  is  acrid  and  bitter ;  its  smell  strongly 
alliaceous  and  fetid.  Alcohol  dissolves  about  three- 
fourths  of  this  substance  ;  and  water  takes  up  nearly  one- 
fourth,  if  applied  before  the  spirit. 

5.  Scammony. — This  substance  is  obtained  from  the 
convolvulus  scaminonia,  a  climbing  plant  which  grows  in 
Syria.  The  roots,  when  cut,  yield  a  milky  juice.  This, 
when  collected  and  allowed  to  harden,  constitutes  scam- 
mony. Colour  dark  grey  or  black.  Smell  peculiar  and 
nauseous.  Taste  bitter  and  acrid.  With  water  it  forms 
a  greenish-coloured  opaque  liquid.  Alcohol  dissolves 
the  greatest  part  of  it.  It  is  usually  mixed  with  the  ex- 
pressed juice  of  the  root,  and  frequently  also  with  other 
impurities,  which  alter  its  appearance.  In  medicine  it 
operates  as  a  strong  cathartic. 

6.  Oltolionax. — This  substance  is  obtained  from  the 
Jiastinaca  ojio/ionax,  a  plant  which  is  a  native  of  the 
countries  round  the  Levant.  The  gum  resin,  like  most 
others,  is  obtained  by  wounding  the  roots  of  the  plant. 
The  milky  juice,  when  dried  in  the  sun,  constitutes  the 
opoponax.  It  is  in  lumps  of  a  reddish  yellow  colour, 
and  wliite  within.  Smell  peculiar.  Taste  bitter  and  acrid. 
With  water  it  forms  a  milky  solution,  and  about  one- 
half  of  it  dissolves.     Alcohol  acts  but  feebly. 

7.  (iamboge  or  Gumgutt. — This  substance  is  obtained 
from  the  sialagmitis  gambogioides,  a  tree  which  grows 
wild  in  the  East  Indies.  In  Siam  it  is  obtained  in  drops 
by  wounding  the  shoots ;  in  Ceylon  it  exudes  from 
wounds  in  the  bark.  It  is  brought  to  Europe  in  large 
cakes.  Its  colour  is  yellow  ;  it  is  opaque,  brittle,  and 
breaks  vitreous.  It  has  no  smell,  and  very  little  taste. 
With  water  it  forms  a  yellow  turbid  liquid.  Alcoliol  dis- 
solves it  almost  completely  ;  and  when  mixed  with  wa- 
ter becomes  turbid,  unless  llie  solution  contains  ammo- 
nia. 

Braconnot  analyzed  it,  and  found  it  composed  of  one 
part  of  a  gum  wliicli  possessed  the  pro|)erties  of  clieny 
tree  gum,  and  four  parts  of  a  reddish  Iniltle  resin,  which 
possessed  the  characteristic  properties  of  the  resins. 

8.  Myrrh. — The  plant  from  which  this  substance  is 
obtained  is  unknown.  According  to  Bruce,  it  belongs 
to  the  genus  of  mimosa.   It  grows  in  Abyssinia  and  Ara- 


bia. It  is  in  the  form  of  tears.  Colour  reddish  yellow; 
v/hen  pure  somewhat  transparent,  but  it  is  often  opake. 
Odour  peculiar.  Taste  bitter  and  aromatic.  Does  not 
melt  when  heated,  and  burns  with  diPPiculty. 

From  the  analysis  of  Braconnot  it  appears  that  myrrh 
is  composed  of  about 

23  resin 

77  gum 

100 

The  resin  is  reddish,  has  a  bitter  taste,  and  the  pecu- 
liar odour  of  myrrh.  The  gum  dift'ers  in  its  properties 
from  every  other  gummy  substance  hitherto  examined. 
It  has  a  dark  brown  colour;  is  at  first  soluble  in  water, 
but  by  boiling  the  liquid,  or  by  exposing  the  gum  to  heat, 
it  acquires  cohesive  properties,  and  becomes  insoluble  in 
water.  When  distilled  it  yields  ammonia,  and  when  dis- 
solved in  nitric  acid,  azotic  gas  is  disengaged. 

It  deserves  attention,  that  the  gum  resins,  when  sub- 
jected to  destructive  distillation,  yield  all  of  them  a  por- 
tion of  ammonia  ;  a  proof  that  they  all  contain  azote.  In 
this  respect  they  agree  with  gum  and  extractive. 

Sect.  XXVIII.     Of  Cotton. 

Cotton  is  a  soft  down  which  envelopes  the  seeds  of  va- 
rious plants,  especially  the  different  species  of  gossy- 
fiium,  from  which  the  cotton  of  commerce  is  procured. 
These  plants  are  natives  of  warm  climates  ;  grow  wild  in 
Asia,  Africa,  and  America,  within  the  tropics;  and  are 
cultivated  in  the  East  and  West  Indies. 

Though  no  correct  chemical  investigation  of  the  pro- 
perties of  cotton  has  hitherto  been  inade,  yet  as  its  obvi- 
ous qualities  distinguish  it  sufliciently  from  every  other 
vegetable  substance,  we  must  consider  it  as  a  peculiar 
vegetable  principle  ;  and  it  has  been  introduced  here,  in 
hopes  that  some  person  or  other  will  be  induced  to  exa- 
mine its  nature  in  detail.  The  following  are  the  particu- 
lars at  present  known. 

This  substance  is  in  threads  differing  in  lengtli  and 
fineness.  No  asperities  can  be  discovered  on  the  surface 
of  these  threads  ;  but  if  Lewenhoeck's  microscopical  ob- 
servations are  to  be  trusted,  they  are  all  triangular,  and 
have  three  sharp  edges.  Cotton  differs  considerably  in 
colour ;  but  when  bleached  it  becomes  of  a  fine  white. 

Cotton  is  tasteless  and  destitute  of  smell.  It  is  com- 
pletely insoluble  in  water,  alcohol,  ether,  and  oils,  and  in 
all  the  vegetable  acids. 

The  diluted  alkaline  leys  have  no  perceptible  action 
on  cotton  ;  but  when  very  strong  they  dissolve  it,  if  as- 
sisted by  a  sufficient  degree  of  heat.  The  new  products 
obtained  by  tliis  solution  have  not  been  examined. 

Cotton  combines  readily  witli  tannin,  and  forms  a  yel- 
low or  brown  compound.  Hence  the  infusion  of  galls, 
and  other  astringent  substances,  is  often  used  as  a  mor- 
dant for  cotton. 

Nitiic  acid  decomposes  cotton  when  assisted  by  heat, 
and  oxalic  acid  is  formed  ;  the  other  products  have  not 
been  examined.  Sulphuric  acid  likewise  chars  it.  Oxy- 
muriatie  acid  gas  bleaches  it,  and  probably  alters  and  dis- 
solves it  when  applied  in  a  concciilrated  state. 

Cotton  is  extremely  combustible,  and  burns  with  a 
clear  lively  flame.  The  ashes  left  behind,  according  to 
Neumann,  contain  some  ]>otash.  When  distilled,  it 
yields  a  great  portion  of  acidulous  water,  and  a  small 
quantity  of  oil,  but  no  ammonia. 
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Fourcroy,  to  dcnolc  llic  outer  )jark  of  the  ijuercua  suber, 
or  tlic  common  cork ;  a  sul»slance  which  possesses  pro- 
perties din'erent  from  all  other  vej^etable  bodies. 

It  is  exceedingly  liglit,  soft,  and  clastic;  very  combus- 
tible, burnint^  with  a  bright  white  flame,  and  leaving  a 
light  black  bulky  charcoal;  and  when  distilled,  it  yields 
a  little  ammonia. 

When  digested  in  watci>,  a  yellowish  coloured  solution 
is  obtained,  seemingly  containing  extractive,  as  nearly 
the  same  proportion  is  taken  up  by  alcohol.  Suljjhuric 
acid  readily  chars  it.  Nitric  acid  gives  it  a  yellow  co- 
lour, corrodes,  dissolves,  and  decomposes  it ;  converting 
it  partly  into  suberic  acid,  partly  into  a  substance  re- 
sembling wax,  partly  into  artificial  tannin,  and  partly  into 
a  kind  of  starchy  mattei'. 

Sect.  XXX.     OflVood. 

All  trees,  and  most  other  plants,  contain  a  particular 
substance,  well  known  by  the  name  oi  wood.  If  a  piece 
of  wood  be  well  tiried,  and  digested,  first  in  a  sufficient 
quantity  of  water,  and  then  of  alcohol,  to  extract  from  it 
all  the  substances  soluble  in  these  liquids,  there  remains 
only  behind  the  woody  Jibrc. 

This  substance,  wliich  constitutes  the  basis  of  wood, 
is  composed  of  longitudinal  fibres,  and  is  easily  subdivid- 
ed into  a  n\imberof  smaller  fibres.  It  is  somewhat  trans- 
parent ;  is  perfectly  tasteless  ;  has  no  smell  ;  and  is  not 
altered  by  exposure  to  the  atmosiihere. 

It  is  insoluble  in  water  and  in  alcohol.  The  fixed  al- 
kalies, when  assisted  by  heat,  give  it  a  deep  brown  co- 
lour, render  it  soft,  and  decompose  it.  A  weak  alkaline 
solution  dissolves  it  without  alteration  ;  and  it  may  be 
thrown  down  again  by  means  of  an  acid.  By  this  pro- 
perty we  are  enabled  to  separate  wood  from  most  of  the 
other  vegetable  principles,  as  few  of  them  are  soluble  in 
weak  alkaline  leys. 

When  heated,  it  blackens  witlio\it  melting  or  frothing 
up,  and  exhales  a  disagreeable  acrid  fume,  and  leaves  a 
charcoal  which  retains  exactly  the  form  of  the  original 
mass.  When  distilled  in  a  retort,  it  yields  an  acid  liquor 
of  a  peculiar  taste  and  smell,  distinguished  by  the  name 
of  pyrolignous,  and  foi'merly  considered  as  a  distinct 
acid;  but  Fourcroy  and  Vauquclin  have  lately  ascertain- 
ed that  it  is  merely  the  acetic  acid  combined  with  an  cm- 
pyrcumatic  oil. 

Thenard  and  Gay  Lussac  found  the  constituents  of  oak, 
Oxygen,    .     .     .     41.78 
Carbon,      .      .      .      52.53 
Hydrogen       .     .       5.69 
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The  constituents  of  beech  they  found  to  be 
Oxygen,    .     .     .     42.73 
Carbon,     .     .     .     51.45 
Hydrogen      .     .       5.82 


lin,  it  is  ])robablc  that  the  alkalies  arc  combined  injilitiits 
with  acetic  and  carbonic  acids. 

1.  I'otash  is  found  in  almost  all  plaiits  wliich  grow  at 
a  distance  from  the  sea.  It  may  be  (  xtractcd  by  burn- 
ing the  vegetable,  washing  the  ashes  in  water,  filtrating 
the  water,  and  evaporating  it  to  dryness.  It  Is  in  this 
manner  that  all  the  jjotash  of  commerce  is  procured. 

In  general,  three  times  as  much  aslici  are.  obtained 
from  shrubs,  and  five  times  as  much  fiom  herbs,  as  from 
trees.  Equal  weights  of  the  branches  of  trees  produce 
more  ashes  than  the  trunk,  and  the  leaves  more  than  the 
branches.  Herbs  arrived  at  maturity  produce  more  ashctf 
than  at  any  other  time.  Green  vegetables  produce  more 
ashes  than  dry. 

2.  Soda  is  found  in  almost  all  the  plants  which  grow 
in  the  see,  and  in  many  of  those  which  grow  on  the  shore. 
In  general,  the  (luantity  of  soda  which  jilants  contain 
bears  a  much  greater  proportion  to  their  weight  than  the 
potash  does  which  is  found  in  inland  vegetables.  100 
parts  of  the  salaola  soda,  for  instance,  yield  19.921  ofasli- 
es  ;  and  these  contain  1.992  parts  of  soda;  some  of 
which,  however,  is  combined  with  muriatic  acid.  The 
plants  from  which  the  greater  part  of  the  soda,  or  barUha 
as  it  is  called,  which  is  imported  from  Spain,  is  extract- 
ed, arc  the  salao/a  saliva  and  vermiculala. 

Sect.  XXXII.     Of  Earthi. 

The  only  earths  hitherto  found  in  plants  are  the  four 
following  :  lime.,  iiUica,  magnceia,  alumina. 

1 .  Lime  is  usually  the  most  abundant  of  the  earths  of 
plants,  and  the  most  generally  diffused  over  the  vegetable 
kingdom.  Indeed  it  is  a  very  uncommon  thing  to  find  a 
plant  entirely  destitute  of  lime  :  salsola  soda  is  almost  the 
only  one  in  which  we  know  for  certain  that  this  earth  does 
not  exist. 

2.  Silica  exists  also  in  many  plants,  particularly  in 
grasses  and  equisetums.  Mr  Davy  has  ascertained  that 
it  forms  a  part  of  the  epidermis,  or  outer  bark  of  these 
plants ;  and  that  in  some  of  them  almost  the  whole  epi- 
dermis is  silica. 

3.  Magnesia  does  not  exist  so  generally  in  the  vege- 
table kingdom  as  the  two  preceding  earths.  It  has  been 
foimd,  however,  in  considerable  quantities  in  several  sea 
plants,  especially  fuci ;  but  the  salsola  soda  contains  a 
greater  proportion  of  magnesia  than  any  plant  hitherto 
exan>ined.  Mi-  Vauquclin  found  that  100  parts  of  it 
contained  17.929  of  tliat  earth. 

4.  Alumina  has  only  been  found  in  veiy  small  quanti- 
ties in  plants. 

The  following  Table  exhibits  the  quantity  of  earths 
and  metallic  oxides  in  grains,  obtained  by  Schraederfrom 
32  ounces  of  the  seeds  of  the  following  kinds  of  com; 
wheat  (iriticum  hybemum),  rye  (secale  cereale),  barley 
{hordeum  x'ulgarc),  oats  {^avena  saliva'),  and  likewise 
from  the  same  cjuantity  of  rye  straw. 
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Sect.  XXXI.     Of  Alkalies. 

The  only  alkalies  found  in  plants  are  potash  and  soda. 
Ammonia  may  indeed  be  obtained  by  distilling  many  ve- 
getable substances,  but  it  is  produced  during  the  opera- 
tion. One  or  other  of  these  alkalies  is  found  in  every  plant 
which  has  hitherto  been  examined.  The  quantity  indeed 
is  usually  very  small.  From  the  experiments  of  Vauque- 


U\e 

Wheat 

Rye. 

Barlcv 

OkU. 

Siraw. 

Silica 

13.2 

15.6 

66.7 

144.2 

152 

Carbonate  of  lime    .     . 

12.6 

13.4 

24.8 

33.75 

46.2 

Carbonate  of  magnesia 

13.4 

14.2 

25.3 

33.9 

28.2 

.\lumina 

0.6 

1.4 

4.2 

4.5 

3.2 

Oxide  of  manganese     . 

5.0 

3.2 

6.7 

6.95 

6.8 

Oxide  of  Iron     .     .     . 

2.5 

0.9 

3.8 

4.5 

2.4 

47.3 

48.7 

131.5 

227.8 

328.!; 

5   E  2 
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Sect.  XXXIII.     Of  Metals. 

Several  metallic  substances  have  also  been  found  in 
the  ashes  of  vegetables,  but  their  quantity  is  exceedingly 
small ;  so  small,  indeed,  that  without  very  delicate  expe- 
riments their  presence  cannot  even  be  detected. 

The  metals  hitherto  discovered  are  iron,  which  is  by 
far  the  most  common,  manganese,  and,  if  we  believe 
some  chemists,  gold. 

1.  Iron  has  been  found  in  many  plants;  the  ashes  of 
salsola  contain  a  considerable  quantity  of  it. 

2.  Scheele  first  detected  manganese  in  vegetables. 
Proust  found  it  in  the  ashes  of  the  pine,  calendula,  vine, 
green  oak,  and  fig-tree. 

3  With  respect  to  the  minute  portion  of  gold  extract- 
ed from  the  ashes  of  plants  by  Kunkel,  Sage,  £cc.  it  is 
probable  that  it  proceeded  rather  from  the  lead  which 
they  employed  in  their  processes  than  from  the  ashes. 

Chap.  II.  Of  Vegetation.  See  the  articles  Botany, 
and  Vegetable  Physiology. 

Ch.\p.  III.  Of  tilt  Decomfiosition  of  Vegetable  Sub- 
stances. See  the  articles  Bread,  Fermentation,  Pu- 
trefaction, Vinegar,  and  Wine. 

BOOK  V. 
OF  ANIMALS. 

When  we  compare  animals  and  vegetables  together, 
each  in  their  most  perfect  state,  nothing  can  be  easier 
than  to  distinguish  them.  The  plant  is  confined  to  a 
particular  spot,  and  exhibits  no  mark  of  consciousness  or 
intelligence  :  the  animal,  on  the  contrary,  can  remove  at 
pleasure  from  one  place  to  another,  is  possessed  of  con- 
sciousness, and  a  higli  degree  of  intelligence.  But  on 
approaching  the  conliguous  extremities  of  the  animal 
and  vegetable  kingdom,  these  striking  differences  gra- 
dually disappear;  the  objects  acquire  a  greater  degree 
of  resemblance  ;  and  at  last  approach  each  other  so  near- 
ly, that  it  is  scarcely  possible  to  decide  whether  some  of 
those  species  which  are  situated  on  the  very  boundary, 
belong  to  the  animal  or  vegetable  kingdom. 

To  draw  a  line  of  distinction,  then,  between  animals 
and  vegetables,  would  be  a  very  difficult  task  :  but  it  is 
not  necessary  at  present  to  attempt  it ;  for  almost  the 
only  animals  whose  bodies  have  been  hitherto  examined 
with  any  degree  of  chemical  accuracy,  belong  to  the 
most  perfect  classes,  and  consequently  are  in  no  danger 
of  being  confounded  with  plants.  Indeed,  the  greater 
number  of  facts  which  we  have  to  relate  apply  only  to 
the  human  body,  and  to  those  of  a  few  domestic  animals. 
The  task  of  analysing  all  animal  bodies  is  immense,  and 
must  be  the  work  of  ages  of  indefatigable  industry. 

This  part  of  the  subject  naturally  divides  itself  into 
two  Chapters.  In  the  first  Chapter,  we  shall  give  an 
account  of  the  different  ingredients  hitherto  found  in  ani- 
mals, such  of  them  at  least  as  have  been  examined  with 
any  degree  of  accuracy;  and,  in  the  second,  we  shall 
treat  of  the  different  members  of  which  animal  bodies  are 
composed,  wiiich  must  consist  each  of  various  combi- 
nations of  the  ingredients  described  in  the  first  Chapter. 

Chap.  I. 

Of  ylnimal  Substances. 

The  substances  which  have  been  hitherto  detected  in 


the  animal  kingdom,  and  of  which  the  different  parts  of 
animals,  as  far  as  these  parts  have  been  analysed,  are 
found  to  be  composed,  may  be  arranged  imder  the  fol- 
lowing heads : 

1.  Gelatine.  8.  Resins. 

2.  Albumen.  9.  Sulphur. 

3.  Mucus.  10.  Phosphorus. 

4.  Fibrin.  1 1 .  Acids. 

5.  Urea.  12.   Alkalies. 

6.  Saccharine  matter.     13.  Earths, 
r.  Oils.  14.  Metals. 

These  shall  form  the  subject  of  the  following  Sections. 

Sect.  I.     Of  Gelatine. 

If  a  piece  of  the  fresh  skin  of  an  animal,  an  ox  for  in- 
stance, after  the  hair  and  every  impurity  is  carefully  se- 
parated, be  washed  repeatedly  in  cold  water  till  the  liquid 
ceases  to  be  coloured,  or  to  abstract  any  thing ;  if  the 
skin,  thus  purified,  be  put  into  a  quantity  of  pure  water, 
and  boiled  for  some  time,  part  of  it  will  be  dissolved. 
Let  the  decoction  be  slowly  evaporated  till  it  is  reduced 
to  a  small  quantity,  and  then  put  aside  to  cool.  When 
cold,  it  will  be  found  to  have  assumed  a  solid  form,  and 
to  resemble  precisely  that  tremulous  substance  well 
known  to  every  body  under  the  name  of  jelly.  This  is 
the  substance  called  in  chemi'iX.vy  gelati7ie.  If  the  evapo- 
ration be  still  farther  continued,  by  exposing  the  jeily  to 
dry  air,  it  becomes  hard,  semitransparent,  breaks  with  a 
glassy  fracture,  and  is,  in  short,  the  substance  so  much, 
employed  in  different  arts  under  the  name  ij^  glue.  Ge- 
latine, then,  is  precisely  the  san^.e  with  glue  ;  only  that  it 
must  be  supposed  always  free  from  those  impurities 
with  which  glue  is  so  often  contamiiiated. 

Gelatine  is  semitransparent,  and  colourless  when  pure. 
Its  consistency  and  hardness  vary  considerably.  The 
bvst  kinds  are  very  hard,  brittle,  and  break  with  a  glassy 
fracture.     Its  taste  is  insipid,  and  it  has  no  smell. 

When  thrown  into  water  it  swells  very  much,  but  docs 
not  readily  dissolve  ;  and  when  taken  out,  it  is  soft  and 
gelatinous  ;  but  when  allowed  to  dry,  it  recovers  its  for- 
mer appearance.  If  it  be  put  in  this  gelatinous  state  into 
warm  water,  it  very  soon  dissolves,  and  forms  a  solution 
of  an  opal  colour,  and  the  more  opake  according  to  the 
quantity  of  gelatine  which  it  contains.  Tremulous  gela- 
tine dissolves  in  a  very  small  portion  of  hot  water  ;  but 
as  the  solution  cools,  it  gelatinizes  afresh.  If  this  solu- 
tion, as  soon  as  it  assumes  the  tremulous  form,  be  mixed 
with  cold  water  and  shaken,  a  complete  solution  takes 
place. 

Dry  gelatine  undergoes  no  change  when  kept ;  but  in 
the  gelatinous  state,  or  when  dissolved  in  water,  it  very 
soon  putrefies  ;  an  acid  makes  its  appearance  in  the  first 
place,  (probably  the  acetic)  a  feiid  odour  is  exhaled, 
and  aiUi'wards  ammonia  is  formed. 

Acids  dissolve  gelatine  with  facility,  even  when  dilut- 
ed, especially  when  assisted  by  heat;  but  we  are  still 
ignorant  of  the  changes  produced  upon  it  by  these  agents, 
except  by  nitric  acid.  When  this  acid  is  digested  on  it, 
a  small  quantity  of  azotic  gas  is  disengaged,  then  abun- 
dance of  nitrous  gas ;  the  gelatine  is  dissolved,  except 
an  oily  matter  which  appears  on  the  surface,  and  convert- 
ed partly  into  oxalic  and  malic  acids. 

Alkalies  dissolve  gelatine  with  facility,  especially  when 
assisted  by  heat ;  but  the  solution  does  not  possess  the 
properties  of  soap. 

None  of  the  earths  seem  to  combine  with  gelatine ;  at 
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least  they  do  not  precipitate  il  iVom  its  bolution  in  wa- 
ter. 

The  metals,  in  tlicir  pure  stale,  have  no  effect  upon 
gelatine  ;  l)ut  several  of  llie  metallic  oxides,  when  a};i- 
tated  in  a  solution  of  gelatine,  have  the  propeily  of  de- 
priving the  water  of  the  greatest  part  of  that  body,  with 
which  they  form  an  insoluble  compound.  Several  of  the 
metallic  salts  likewise  precipitate  gelatine  from  water. 

Gelatine  is  insoluble  in  alcohol.  When  alcohol  is  mix- 
ed with  a  solution  of  gelatine,  the  mixture  becomes 
milky  ;  but  becomes  again  trans|)urcnl  when  agitated, 
unless  the  solution  be  concentrated,  and  the  quantity  of 
alcohol  considerable.  Gelatine  is  most  probably  equally 
insoluble  in  ether ;  though  I  believe  the  experiment  has 
not  been  tried. 

When  the  solution  of  tannin  is  dropt  into  gelatine,  a 
copious  white  precipitate  appears,  wtucli  soon  forms  an 
clastic  adhesive  mass  not  unlike  vegetable  gluten.  This 
precipitate  is  composed  of  gelatine  and  tannin  ;  it  soon 
dries  in  the  open  air,  and  forms  a  brittle  resinous-like 
substance,  insoluble  in  water,  ca])able  of  resisting  the 
greater  number  of  chemical  agents,  and  not  susceptible 
of  putrefaction. 

Gelatine  does  not,  properly  speaking,  combine  with 
oils,  but  il  renders  tlicm  misciblc  wiili  water,  and  forms 
a  kind  of  emulsion. 

From  the  effects  of  difTcrent  re-agents  on  gelatine,  and 
from  the  decomposition  which  it  undergoes  when  healed, 
>ve  see  that  it  contains  caibon,  hydrogen,  azote,  and 
oxygen.  The  phosphate  of  lime,  and  tljc  traces  of  soda, 
which  it  always  yields,  are  most  likely  only  held  in  so- 
lution by  it.  The  coustituents,  according  to  ihc  experi- 
ments of  Thcuard  and  Gay  Lussac,  was  as  follow  s : 

Carbon,  67.881 

Oxygen,  27.207 

Hvdrogcn,  7.914 

Azote,"  16.998 
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Sect.  II.     Of  Albumen. 

The  eggs  of  fowls  contain  two  very  different  substan- 
ces :  a  yellow  oily-like  matter,  called  the  yolk  ;  and  a 
colourless  glossy  viscid  li;;uid,  distinguished  by  the  name 
oi  white.  This  last  is  the  subst.ince  which  chemists  have 
agreed  to  denominate  albumen.  Tiic  white  of  an  egg, 
however,  is  not  pure  al'nimen.  It  contains  also  some 
mucus,  soda,  and  sulpluir  :  but  as  albumen  is  never 
found  perfectly  pure,  and  as  no  method  is  known  of  se- 
parating it,  vvitliout  at  the  same  time  altering  the  ]>ro- 
perties  of  the  albumen,  chemists  are  obliged  to  examine 
it  while  in  combination  with  these  bodies. 

Albumen  dissolves  readily  in  water,  and  the  solution 
has  the  property  of  giving  a  green  colour  to  vegetable 
blues,  in  consequence  of  the  soda  which  it  contains. 
When  albumen  is  heated  to  the  temperature  of  165°,  il 
coagulates  into  a  white  solid  mass  ;  the  consistency  of 
■which,  when  other  things  are  equal,  depends,  in  soHie 
measure,  on  the  time  during  which  the  heat  was  ap- 
plied. The  coagulated  mass  has  precisely  the  same 
weight  that  il  had  while  fluid.  This  property  of  coagu- 
lating when  heated  is  characteristic  of  albumen,  and  dis- 
tinguishes it  from  other  bodies. 

The  taste  of  coagulated  albumen  is  quite  difTerent  from 
that  of  lit^uid  albumen;  its  appearance,  too,  audits  pro- 


perties, are  entirely  changctl ;  for  it  16  no  longer  solu- 
ble, as  before,  either  in  hot  or  in  cold  water. 

The  coagulation  of  albumen  takes  place  even  though 
air  be  compleiely  excluded  ;  and  even  when  air  is  pre- 
sent, there  is  no  absorption  of  it,  nor  does  albumen  in 
coagulating  change  its  volume.  Acids  have  the  property 
of  coagulating  albumen,  as  Schecic  asccrtaine<l.  Alco- 
hol also  produces,  in  some  measure,  the  same  (fleet. 
Heat,  then,  actda  and  alcohol,  are  ihe  agents  which  may 
be  employed  to  coagulate  albumen. 

It  is  i-emarkable,  that  if  albumen  be  diluted  with  a 
sufticient  quantity  of  water,  it  can  no  longer  be  coagu- 
lated by  any  of  these  agents. 

We  see,  therefore,  that  albumen  ceases  to  coagulate 
whenever  its  particles  are  separated  from  each  other  be- 
yond a  certain  distance.  That  no  other  change  is  pro- 
duced, appears  evident  from  ihis  circumstance,  that 
whenever  the  watery  solution  of  albumen  is  suflicicnlly 
concentrated  by  evaporation,  coagulation  takes  place, 
upon  the  application  of  the  proper  agents,  precisely  as 
formerly. 

Il  does  not  appear  that  the  distance  of  tlic  particles  of 
albumen  is  changed  by  coagulation  ;  for  coagulated  al- 
bumen occupies  precisely  the  same  sensible  space  as 
liquid  albumen. 

Albumen,  then,  is  capable  of  existing  in  two  states  ; 
the  one  before  it  has  been  coagulated,  and  the  other  after 
il  has  undergone  coagulation.  Its  properties  are  very 
different  in  each.  It  will  be  proper  therefore  to  consider 
them  sc|)arately. 

Allnniien,  in  its  natural  state,  or  uncoagulated,  is  a 
glary  liquid,  having  little  taste  and  no  smell.  When  dried 
spontaneously,  or  in  a  low  heat,  it  becomes  a  brittle 
transparent  glassy-like  substance  ;  which,  when  spread 
thin  u])on  surfaces,  forms  a  varnish,  and  is  accordingly 
em])loved  by  bookbinders  for  that  purpose.  When  thus 
dried,  it  has  a  considerable  resemblance  to  gum  arabic, 
to  which  also  its  taste  is  similar.  The  white  of  an  egg 
loses  about  four-fifths  of  ils  weight  in  drying.  It  is  still 
soluble  in  water,  and  forms  the  same  glary  liquid  as  be- 
fore. 

From  the  experiments  of  Dr  Bostock,  it  appears,  that 
when  one  part  of  this  dry  albumen  is  dissolved  in  nine 
parts  of  water,  the  solution  becomes  perfectly  solid 
when  coagulated  by  heat ;  but  if  the  albumen  amounts 
only  to  -ji^th  of  the  liquid,  then,  though  coagulation  takes 
place,  the  liquid  does  not  become  perfectly  solid,  but 
may  be  poured  from  one  vessel  to  another 

When  one  grain  of  albumen  is  dissolved  in  1000 
grains  of  water,  the  solution  becomes  cloudy  when 
licaled. 

I.  Uncoagulated  albumen  soon  putrefies,  unless  it  be 
dried  ;  in  wliich  state  it  does  not  undergo  any  change. 
It  putrefies  more  readily  when  dissolved  in  a  large  quan- 
tity of  w  aier,  than  when  concentrated.  The  smell  of  the 
while  of  egg,  allowed  to  run  into  putrefaction,  resem- 
bles that  oi  /'MS. 

It  is  insoluble  in  alcohol  and  ether,  which  immediately 
coagulate  it,  unless  it  be  mixed  with  a  very  great  pro- 
portion of  water  ;  in  which  case  even  acids  have  no  ef- 
fect. 

When  acids  are  poured  upon  it,  coagulation  takes 
place  equally  ;  but  several  of  them  ha\e  the  property  of 
dissolving  it  again  when  assisted  by  heat.  This  at  least 
is  the  case  with  sulphuric  acid.  The  solution  is  of  a 
green  colour,  and  does  not  soon  blacken  even  when  boil- 
td.     It  is  the  case  also  with  nitric  acid,  and  probably 
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also  with  muriatic  acid.  Nitric  acid  first  disengages 
some  azotic  gas  ;  then  the  albumen  is  gradually  dissolv- 
ed, nitrous  gas  emitted,  oxalic  and  malic  acids  formed, 
and  a  thick  oily  matter  makes  its  appearance  on  the  sur- 
face. 

None  of  the  earths  form  insoluble  compounds  with 
albumen  ;  in  this  respect  they  resemble  the  alkalies. 
The  case  is  different  with  the  metallic  oxides. 

Every  metal  tried,  except  cobalt,  occasions  a  preci- 
pitate ;  but  no  precipitate  ever  appears  when  the  oxide 
is  held  in  solution  by  an  alkali  or  earth.  The  effect  of  the 
metallic  salts  on  albumen  forms  a  striking  contrast  with 
their  eftect  on  gelatine. 

From  the  experiments  of  Dr  Bostock,  it  appears  that 
a  drop  of  the  saturated  solution  of  oxymuriate  of  mer- 
cury, let  fall  into  water  containing  -joVoth  part  of  its 
weight  of  albumen,  produces  an  evident  milkiness,  and 
a  curdy  precipitate  falls.  It  is  therefore  a  very  delicate 
test  of  the  presence  of  albumen  in  animal  fluids. 

If  a  solution  of  tannin  be  poured  into  an  aqueous  so- 
lution of  uncoagulated  albumen,  it  forms  with  it  a  very 
copious  yellow  precipitate,  of  the  consistence  of  pitch, 
and  insoluble  in  water.  This  precipitate  is  a  combination 
of  tannin  and  albumen.  When  dry  it  is  brittle,  like  over- 
lanned  leather,  and  is  not  susceptible  of  putrefaction. 
This  property  which  albumen  has  of  precipitating  with 
tannin  was  discovered  by  Seguin. 

The  infusion  of  galls  is  by  no  means  so  delicate  a  test 
of  the  presence  of  albumen  as  of  gelatine.  When  an  in- 
fusion of  galls,  containing  2  J  per  cent,  of  solid  matter, 
and  water  holding  -Y^o-jth  of  albumen  in  solution  are 
mixed  in  equal  quantities,  no  eflect  is  produced  at  first, 
but  after  some  time  a  precipitating  matter  appears,  and 
slowly  subsides. 

II.  When  albumen  is  coagulated  either  by  heat,  alco- 
hol, or  acids,  it  is  an  opake  substance,  of  a  pearl  white 
colour,  tough,  and  of  a  sweetish  mucilaginous  taste.  It 
is  no  longer  soluble  in  water,  and  is  not  nearly  so  suscep- 
tible of  decomposition  as  uncoagulated  albumen.  Mr 
Hatchett  kept  it  for  a  month  under  water,  and  yet  it  did 
not  become  putrid. 

When  this  substance  was  digested  for  some  hours  in 
water,  it  gradually  softened,  and  became  white  and  opake 
like  newly  coagulated  alliumen.  When  water  is  made  to 
act  upon  it  long,  a  small  portion  of  it  is  taken  up.  The 
watery  liquid  is  not  precipitated  by  the  infusion  of  tan  ; 
but  nitromuriate  of  tin  occasions  a  faint  cloud. 

According  to  Scheele,  the  mineral  acids,  when  greatly 
diluted  with  water,  dissolve  a  portion  of  coagiilated  al- 
bumen, which  is  thrown  down  again  by  the  same  acids 
concentrated. 

When  coagulated  albumen  is  steeped  in  diluted  nitric 
acid,  the  acid  in  about  four  weeks  begins  to  acquire  a 
yellow  tinge,  which  becomes  gradually  deeper;  but  the 
albumen,  though  it  becomes  more  opake,  is  not  dissolv- 
ed The  yellow  acid,  when  saturated  with  ammonia, 
becomes  of  a  deep  orange  coIo\ir,  but  does  not  let  fall 
any  precipitate.  When  the  albumen,  thvis  treated,  is 
immersed  in  ammonia,  the  liquid  assumes  a  deep  orange 
( olour,  inclining  to  blood-red.  The  albumen  is  slowly 
dissolved,  and  the  solution  has  a  deep  yellowish  brown 
colour.  If  the  albumen,  after  being  steeped  in  nitric  acid, 
be  washed  and  then  boiled  in  water,  it  is  dissolved,  and 
forms  a  pale  yellow  li(|uid,  which  gelatinises  when  pro- 
perly concentrated.  If  the  geiatincnis  mass  be  again  dis- 
solved in  boiling  water,  the  solution  is  precipitated  by 
tan  and  by  nitro-niuriate  of  tin.  Hence  wc  see  that  nitric 


acid  has  the  property  of  converting  coagulated  albumen 
into  gelatine. 

Concentrated  nitric  acid  dissolves  coagulated  albumen 
with  effervescence,  especially  when  assisted  by  heat.  It 
becomes  orange  brown  when  mixed  with  ammonia,  but 
no  precipitate  falls. 

It  is  readily  dissolved  by  boiling  lixivium  of  potash, 
ammonia  is  disengaged,  and  an  animal  soap  is  formed. 
This  soap,  when  dissolved  in  water,  and  mixed  with  ace- 
tic or  muriatic  acids,  lets  fall  a  precipitate  which  is  of  a 
saponaceous  nature.  When  heated  gently,  some  oil  flows 
from  it,  and  a  brownish  viscid  substance  remains.  The 
alkalies,  when  diluted,  and  not  assisted  by  heat,  act  upon 
it  slowly  and  imperfectly. 

These  properties  indicate  sufficiently  that  coagulated 
albumen  is  a  very  different  substance  from  uncoagulated 
albumen. 

III.  From  the  effects  of  nitric  acid  on  albumen  ;  and 
its  products,  when  subjected  to  destructive  distillation, 
it  has  been  concluded  that  it  consists  of  carbon,  hydro- 
gen, azote,  and  oxygen. 

According  to  the  experiments  of  Thcnard  and  Gay 
Lussac,  its  constituents  are  as  follows  : 


Carbon, 
Oxygen,     . 
Hydrogen, 
Azote,  .     . 

.     52.883 

.     23.872 

7.540 

.     15.705 
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Mr  Hatchett  has  rendered  it  very  probable  that  it  is 
the  first  of  the  soft  part  of  animals  that  is  formed,  and 
that  all  the  other  soft  pai'ts  are  formed  from  it. 

Sect.  III.     0/ Mucus. 

No  word  in  chemistry  has  been  used  with  less  preci- 
sion than  mucus.  Too  many  experimenters  have  made  it 
serve  as  a  common  name  for  every  animal  substance 
which  cannot  be  referred  to  any  other  class.  Dr  Bostock, 
in  his  excellent  papers  on  the  Analysis  of  Animal  Fluids, 
has  endeavoured  to  fix  the  meaning  of  the  word,  by  as- 
certaining the  properties  of  pure  mucus.  Fourcroyand 
Vauquelin  have  lately  written  an  elaborate  paper  on  the 
same  subject. 

From  Bostock's  experiments  it  appears,  that  if  the 
solid  matter  obtained  by  evaporating  saliva  to  dryness  be 
re-dissolved  in  water  and  filtered,  the  solution  will  con- 
tain very  little  except  mucus.  He  obtained  mucus,  also, 
by  macerating  an  oyster  in  water,  and  evaporating  the 
liquid.  Mucus,  thus  obtained,  possesses  the  following 
properties : 

1.  It  has  much  the  appearance  of  gum  arable,  except- 
ing that,  in  general,  it  is  rather  more  opaque  ;  like  it,  it 
has  little  taste,  dissolves  readily  in  water,  and  forms  an 
adhesive  solution. 

2.  When  evaporated  to  dryness,  it  is  transparent,  in- 
elastic, and  has  much  the  appearance  of  gum.  It  is  in- 
soluble ill  water,  but  dissolves  readily  in  all  the  acids, 
though  very  much  diluted. 

3.  It  does  not  dissolvb  in  alcohol,  nor  in  ether. 

4.  It  does  not  coagulate  when  heated;  nor  when  con- 
centrated by  evaporation  does  its  solution  assume  the 
form  of  a  jelly. 

5.  It  is  not  precipitated  by  the  oxymuriate  of  mercury, 
nor  by  the  infusion  of  galls. 

6.  The  acetate  of  lead  occasions  a  copious  white  pre- 
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cipitatc  when  dropt  into  boliUions  contuiiiiiif;  tniiciis  ;  llic 
super-acetate  pi'odiiccs  a  much  less  strikinjj  cfFect. 

7.  Nitrate  of  silver  likewise  occasions  a  precipitate  in 
solutions  containinjj  mucus. 

8.  Wlicn  lifutcd,  it  assumes  the  appearance  of  horn, 
and  when  distilled  it  yields  the  common  products  of  ani- 
mal suhstances.  According  to  l''ourcroy  and  Vauquelin, 
horn,  nails,  hair,  feathers,  the  epidermis,  and  the  scales 
which  form  on  the  skin,  consist  chielly  of  mucus. 

Many  of  the  substances  called  mucus  have  the  property 
of  ahsorhinj^  oxygen,  and  of  becoming  by  that  means  in- 
soluble in  water.  They  resemble  vegetable  extractive 
matter  in  this  respect. 

Sect.  IV.     Fibrin. 

If  a  quantity  of  blood,  newly  drawn  from  an  animal,  be 
allowed  to  remain  at  rest  for  some  time,  a  thick  red  clot 
gradually  forms  in  it,  and  subsides.  Separate  this  clot 
from  the  rest  of  the  blood,  put  it  into  a  linen  cloth,  and 
wash  it  repeatedly  in  water  till  it  ceases  to  give  out  any 
colotir  or  taste  to  the  liquid  ;  the  substance  which  remains 
alter  this  process  is  denominated  Jihrin.  It  has  been 
long  known  to  piiysicians  luuler  the  name  of  the  Jibrous 
part  of  the  blood,  but  has  not  till  lately  been  accurately 
described. 

It  may  be  procured  also  from  the  muscles  of  animals. 
Mr  Hatchett,  to  whom  we  are  indebted  for  a  very  in- 
teresting set  of  experiments  on  this  substance,  cut  a  quan- 
tity of  lean  beef  into  small  pieces,  and  macerated  it  in 
water  for  15  days,  changing  the  water  every  day,  and 
subjecting  the  beef  to  pressure  at  the  same  time,  in  order 
tosciueezc  out  the  water.  As  the  weather  was  cold,  it  gave 
no  signs  of  putrefaction  during  this  process.  The  shreds 
of  muscle,  which  amounted  to  about  tliree  pounds,  were 
now  boiled  for  five  ho\irs  every  day,  for  three  weeks,  in 
six  quarts  of  fresh  water,  which  was  regularly  changed 
every  day.  The  fibrous  part  was  now  pressed,  and  dried 
by  the  heat  of  a  water  bath.  After  this  treatment  it 
might  be  considered  as  fibrin  nearly  as  pure  as  it  can  be 
obtained. 

Fibrin  is  of  a  white  colour,  has  no  taste  nor  smell,  and 
is  not  soluble  in  water  nor  in  alcohol.  When  newly  ex- 
tracted from  blood,  it  is  soft  and  elastic,  and  resembles 
very  much  the  gluten  of  vegetables.  Its  colour  deepens 
very  much  in  drying.  That  which  is  extracted  from 
muscle  by  boiling  and  maceration  has  a  certain  degree 
of  transparency,  and  is  not  ductile  but  brittle.  Its  colour 
does  not  deepen  nearly  so  much  as  the  fibrin  from  blood. 

It  undergoes  no  change  though  kejit  exposed  to  the 
action  of  air  ;  neither  docs  it  alter  speedily  though  kept 
covered  with  water.  Mr  Hatchett  kept  a  quantity  of  the 
fibrin  which  he  had  prepared  from  beef  moistened  with 
water  during  the  whole  montli  of  April  ;  it  acquired  a 
musty  but  not  a  putrid  smell,  neither  were  the  fibres 
reduced  to  a  pulpy  mass.  Even  when  kept  two  months 
under  water,  it  neither  became  putrid,  nor  was  convert- 
ed into  the  fatty  matter  obtained  by  macerating  recent 
muscle. 

When  fibrin  is  exposed  to  heat,  it  contracts  very  sud- 
denly, and  moves  like  a  bit  of  horn,  exhaling  at  the  same 
time  the  smell  of  burning  feathers.  In  a  stronger  heat 
it  melts.  When  exposed  to  destructive  distillation,  it 
yields  water,  carbonate  of  ammonia,  a  thick  heavy  fetid 
oil,  traces  of  acetic  acid,  carbonic  acid,  and  carbureted 
hydrogen  gas. 

Acids  dissolve  fibrin  with  considerable  facility.     Sul- 


phuric acid  gives  it  a  deep  l)rown  colour  ;  charcoal  is  pre- 
cipitated, and  acetic  acid  formed.  Muriatic  atid  dis- 
solves it,  and  forms  with  it  a  green-colour<-d  jelly.  The 
acetic,  citric,  oxalic,  and  tartaric  acids  also  distolvc  it 
by  the  assistance  of  heat  ;  and  the  solutions,  when  con- 
centrated, assume  the  appearance  of  jelly.  .MkulicH  prc- 
ci|)itate  the  fibrin  from  acids  in  flakes,  soluljle  in  hot 
water,  and  resiinbling  gelatine  in  its  ptoijcrties. 

Diluted  nitric  acid  occasions  the  separation  of  a  good 
deal  of  azotic  gas,  as  was  first  observed  by  Ilertholkt. 
Mr  Hatchett  stee|)ed  a  quantity  of  filjrin  in  nitric  acid 
diluted  with  thrice  its  weii^ht  of  water  for  1  'i  days.  The 
acid  acquired  a  yellow  tinge,  and  possessed  all  the  pro- 
perties of  the  nitric  solution  of  albumen.  The  fibrin 
thus  treated,  dissolved  in  boilini;  water,  and  when  con- 
centrated by  evaporation,  became  a  gelatinous  mass,  solu- 
ble in  hot  water,  and  precipitated  by  tan  and  nitromuriatc 
of  tin,  and  therefore  possessing  the  propei-ties  of  gelatine. 
Ammonia  dissolves  the  greater  part  of  the  fibrin  after  it 
has  been  altered  by  nitric  acid.  The  solution  is  of  a  deep 
orange  colour,  similar  to  the  solution  of  albumen  treated 
in  the  same  way.  Hoiling  nitric  acid  dissolves  fibrin, 
except  some  fatty  matter  which  swims  on  the  surface. 
The  solution  resembles  that  of  albumen  ;  except  that 
ammonia  throws  down  a  white  precipitate,  consisting 
chietty  of  oxalate  of  lime.  During  the  solution,  prussic 
acid  comes  over,  and  carbonic  acid  gas  mixed  with 
nitrous  gas ;  a  considerable  portion  of  oxalic  acid  is 
formed  besides  the  futty  matter  which  swims. 

The  alkalies,  while  diluted,  have  but  little  effect  upon 
fibrin  ;  but  when  concentrated  potash  or  soda  is  boiled 
upon  it,  a  complete  solution  is  obtained,  of  a  deep  l)rown 
colour,  possessing  the  properties  of  soap.  During  the 
solution  ammonia  is  disengaged.  When  the  solution  is 
saturated  with  muriatic  acid,  a  precipitate  is  obtained 
similar  to  that  from  animal  soap,  except  that  it  sooner 
becomes  hard  and  soapy  when  exposed  to  the  air. 

The  earths,  as  far  as  is  known,  have  little  or  no  action 
on  fibrin.  Neither  has  the  action  of  the  metallic  oxjdes 
and  salts  been  examined. 

Fibrin  is  insoluble  in  alcohol,  ether,  and  oils.  The 
eflTect  of  other  re-agents  on  it  has  not  been  examined. 

From  the  properties  above  detailed,  fibrin  appears  to 
be  composed  of  the  same  constituents  as  gelatine  and 
albumen  ;  but  it  contains  more  carbon  and  azote,  and  less 
oxygen.  According  to  the  experiments  of  Thcnard  and 
Gay  Lussac,  its  constituents  are  as  follows  : 

Carbon  53.360 

Oxygen  19.681 

Hydrogen  7.021 

Azote  19.934 
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The  close  resemblance  which  it  bears  to  albumen,  is 
very  obvious  from  the  cxpeiimcnts  of  Hatchett,  just  de- 
tailed. Nitric  acid  converts  both  \nlo gelatine,  and  alkalies 
convert  both  into  a  species  of  oiV.  Now,  as  all  the  soft 
parts  of  animals  consist  of  combinations  of  these  three 
genera,  it  follows,  as  Mr  Hatchett  has  observed,  that  all 
the  soft  parts  of  animals  may  be  cither  converted  into 
gelatine  or  animal  soap,  both  substances  of  the  highest 
importance. 

Fibrin  exists  only  in  the  blood  and  the  muscles  of  ani- 
mals ;  but  it  is  a  genus  which  includes  as  many  species 
as  there  arc  varieties  in  the  muscles  of  animals  ;  and  the 
great  diversity  of  these  substances  is  well  known.     The 
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muscles  of  fish,  of  fowl,  and  of  quadrupeds,  bear  scarcely 
any  resemblance  to  each  other. 

Sect.  V.     Of  Urea. 

Urea  may  be  obtained  by  the  following  process :  Eva- 
porate by  a  gentle  heat  a  quantity  of  human  urine,  void- 
ed six  or  eight  hours  after  a  meal,  till  it  be  reduced  to 
the  consistence  of  a  thick  syrup.  In  this  state,  when  put 
by  to  cool,  it  concretes  into  a  crystalline  mass.  Pour  at 
different  times  upon  this  mass  four  times  its  weight  of 
alcohol,  and  apply  a  gentle  heat ;  a  great  part  of  the 
mass  will  be  dissolved,  and  there  will  remain  only  a  num- 
ber of  saline  substances.  Pour  the  alcohol  solution  into 
a  retort,  and  distil  by  the  heat  of  a  sand-bath,  till  the 
liquid,  after  boiling  some  time,  is  reduced  to  the  consis- 
tence of  a  thick  syrup.  The  whole  of  the  alcohol  is  now 
separated,  and  what  remains  in  the  retort  crystallizes 
as  it  cools.  These  crystals  consist  of  the  substance  known 
by  the  name  of  tirea. 

Urea,  obtained  in  this  manner,  has  the  form  of  crystal- 
line plates  crossing  each  other  in  different  directions.  Its 
colour  is  yellowish  wliite  :  it  has  a  fetid  smell,  somewhat 
resembling  that  of  garlic  or  arsenic ;  its  taste  is  strong 
and  acrid,  resembling  that  of  ammoniacal  salts  ;  it  is 
very  viscid  and  difficult  to  cut,  and  has  a  good  deal  of 
resemblance  to  honey.  When  exposed  to  the  open  air, 
it  very  soon  attracts  moisture,  and  is  converted  into  a 
thick  brown  liquid.  It  is  extremely  soluble  in  water ; 
and  during  its  solution  a  considerable  degree  of  cold  is 
produced.  Alcohol  dissolves  it  with  facility,  but  scarcely 
in  so  large  a  proportion  as  water.  The  alcoiioi  solution 
yields  ciystals  much  more  readily  on  evaporation  than  the 
solution  in  water. 

When  nitric  acid  is  dropt  into  a  concentrated  solution 
of  urea  in  water,  a  great  number  of  bright  pearl-colour- 
ed* crystals  are  deposited,  composed  of  urea  and  nitric 
acid.  No  other  acid  produces  this  singular  effect.  The 
concentrated  solution  of  urea  in  water  is  brown,  but  it 
becomes  yellow  when  diluted  with  a  large  quantity  of 
water.  The  infusion  of  nutgalls  gives  it  a  yellowish- 
brown  colour,  but  causes  no  precipitate  ;  neither  does  the 
infusion  of  tan  produce  any  precipitate. 

When  heat  is  applied  to  urea,  it  very  soon  melts,  swells 
up,  and  evaporates  with  an  uisupportably  fetid  odour. 
When  distilled,  there  comes  over  fiist  benzoic  acid, then 
carbonate  of  ammonia  in  crystals,  some  carbureted  hydro- 
gen gas,  with  traces  of  prussic  acid  and  oil ;  and  there 
remains  behind  a  large  residuum,  composed  of  charcoal, 
muriate  of  ammonia,  and  muriate  of  soda.  The  dis- 
tillation is  accompanied  with  an  almost  insupportably 
fetid  alliaceous  odour. 

When  the  solution  of  urea  in  water  is  kept  in  a  boil- 
ing heat,  and  new  water  is  added  as  it  evaporates,  the 
urea  is  gradually  decomposed,  a  very  great  quantity  of 
carbonate  of  ammonia  is  disengaged,  and  at  the  same 
time  acetic  acid  is  formed,  and  some  charcoal  precipi- 
tates. 

When  a  solution  of  urea  in  water  is  left  to  itself  for 
some  time,  it  is  gradually  decomposed.  A  froth  collects 
on  its  surface  ;  air  bubbles  are  emitted,  which  have  a 
strong  disagreeable  smell,  in  which  ammonia  and  acetic 
acid  are  distinguishable.  The  liquid  contains  a  quantity 
of  acetic  acid.  The  decomposition  is  much  more  rapid 
if  a  little  gelatine  be  added  to  the  solution.  In  that  case 
more  ammonia  is  disengaged,  and  the  proportion  of 
acetic  acid  is  not  so  great. 


When  the  solution  of  urea  is  mixed  with  one-fourth  of 
its  weight  of  diluted  sulphuric  acid,  no  effervescence 
takes  place;  but,  on  the  applicationof  heat,  a  quantity  of 
oil  appears  on  the  surface,  which  concretes  upon  cool- 
ing ;  the  liquid  which  comes  over  into  the  receiver  con- 
tains acetic  acid,  and  a  quantity  of  sulphate  of  ammonia 
remains  in  tlie  retort  dissolved  in  the  undistilled  mass. 
By  repeated  distillations,  the  whole  of  the  urea  is  con- 
verted into  acetic  acid  and  ammonia. 

When  nitric  acid  is  poured  upon  crystallized  urea,  a 
violent  effervescence  takes  place,  the  mixture  frothes, 
assumes  the  form  of  a  dark  red  liquid,  great  quantities 
of  nitrous  gas,  azotic  gas,  and  carbonic  acid  gas,  are  dis- 
engaged. When  the  effervescence  is  over,  there  remains 
only  a  concrete  white  matter,  with  some  drops  of  reddish 
liquid.  When  heat  is  applied  to  this  residuum,  it  deto- 
nates like  nitrate  of  ammonia. 

Muriatic  acid  dissolves  urea,  but  does  not  alter  it. 
Oxymuriatic  acid  gas  is  absorbed  very  rapidly  by  a 
diluted  solution  of  urea  ;  small  wliitish  flakes  appear, 
Avhich  soon  become  brown,  and  adiiere  to  the  sides  of  the 
vessel  like  a  concrete  oil.  After  a  considerable  quantity 
of  oxymuriatic  acid  had  been  absorbed,  the  solution,  left 
to  itself,  continued  to  effervesce  exceeding  slowly,  and 
to  emit  carbonic  acid  and  azotic  gas.  After  this  effer- 
vescence was  over,  the  liquid  contained  mui'iate  and  car- 
bonate of  ammonia. 

Urea  is  dissolved  very  rapidly  by  a  solution  of  potash 
or  soda,  and  at  the  same  time  a  quantity  of  ammonia  is 
disengaged  ;  the  same  substance  is  disengaged  when 
urea  is  treated  with  barytes,  lime,  or  even  magnesia. 
Hence  it  is  svident,  that  this  appearance  must  be  ascrib- 
ed to  the  mni  !aie  of  ammonia,  with  which  it  is  constantly 
mixed.  Wii-.ii  pure  solid  potash  is  triturated  with  urea, 
heat  is  produced,  a  great  quantity  of  ammonia  is  disen- 
gaged ;  the  mixture  becomes  brown,  and  a  substance  is 
deposited,  having  the  appearance  of  an  empyreumatic 
oil.  One  part  of  urea  and  two  of  potash,  dissolved  in 
four  times  its  weight  of  water,  when  distilled,  give  out  a 
great  quantity  of  ammoniacal  water;  the  residuum  con- 
tains acetate  and  carbonate  of  potash. 

When  muriate  of  soda  is  dissolved  in  a  solution  of 
urea  in  water,  it  is  obtained  by  evaporation,  not  in  cubic 
crystals,  its  usual  form,  but  in  rectangular  octahedrons. 
Muriate  of  ammonia,  on  the  contrary,  which  crystallizes 
naturally  in  octahedrons,  is  converted  into  cubes,  by  dis- 
solving and  crystallizing  it  in  the  solution  of  urea. 

Sect.  VI.     Of  Saccharine  Matter. 

Sugar  has  never  been  found  in  animals  in  every  re- 
spect similar  to  the  sugar  of  vegetables;  but  there  arc 
certain  animal  substances  which  have  so  many  properties 
in  common  with  sugar,  that  they  can  scarcely  be  arrang- 
ed imder  any  other  name.     These  substances  are, 

1.  Sugar  of  milk. 

2.  Honey. 

3.  Sugar  of  diabetic  urine. 

1.  Sugar  of  milk  may  be  obtained  by  the  following  pro- 
cess :  Let  fresh  whey  be  evaporated  to  the  consistence  of 
honey,  and  then  allowd  to  cool ;  it  concretes  into  a  solid 
mass.  Dissolve  tliis  mass  in  water,  clarify  it  with  the 
white  of  eggs,  filter  and  evaporate  to  the  consistence  of 
a  syrup;  it  deposites,  on  cooling,  a  number  of  brilliant 
white  cul)ic  crystals,  which  are  suffar  of  milk. 

When  pure,  it  has  a  white  colour,  a  sweetish  taste, 
and  no  smell.     Its  crystals  are  seniitransparent  regular 
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parallclopipcds,  terminated  liy  four- sided  pyramids.  Its 
specific  (;ravily,  ul  tlic  tcmpcruturc  of  55",  is  1.543.  At 
that  tcmpcratiiic  il  is  soluble  in  seven  linios  its  weiplit 
of  water;  but  il  is  perfectly  insoluble  in  alcohol.  Wlii-n 
burnt,  it  emits  the  odour  of  caromel,  and  exhibits  pre- 
cisely the  ap))carancc  of  liurnint;  sujjar.  When  distilled, 
it  yields  the  same  products  as  sugar,  only  the  cinpyicn- 
matic  oil  obtained  has  the  odour  of  benzoic  acid.  When 
treated  with  nitric  acid,  it  yields  sactaclk  acid.  From 
these  cxi)erinK:nts,  it  a|)pears  tlial  sugar  of  milk  is  spe- 
cifically difTcrcnt  from  every  kind  of  vegetable  sugar  at 
present  known.  Its  constituents,  according  to  the  expe- 
riments of  Thenard  and  Ciay  Lussac,  are  as  follows  : 

Oxygen,         53.8.34 

Carbon,  38.825 

Hydrogen,       7.341 

100 

2.  Honey  is  prepared  by  bees,  and  perhaps  rather  be- 
longs to  the  vegetable  than  the  animal  kingdom.  It  has 
a  white  or  yellowish  colour,  a  soft  and  grained  consist- 
ence, a  saccharine  and  aromatic  smell.  Uy  distilhition 
it  aflbrds  an  acid  phlegm  and  an  oil,  and  its  coal  is  light 
and  spongy  like  that  of  the  mucilages  of  |)laiits.  Nitric 
acid  extracts  from  it  oxalic  acid,  precisely  as  it  docs 
from  sugar.  It  is  very  soluble  in  water,  with  which  it 
forms  a  syrup,  and  like  sugar  passes  to  the  vinous  fer- 
mentation. 

According  to  Proust,  there  are  two  kinds  of  honey  ; 
one  always  liquid,  and  the  other  solid  and  not  deliciues- 
cent.  They  may  be  separated,  lie  says,  by  means  of  al- 
cohol. 

3.  The  urine  of  persons  labouring  under  the  disease 
known  to  physicians  by  the  name  of  diabclcs,  yields, 
when  evaporated,  a  considerable  quantity  of  matter  which 
possesses  properties  analogous  to  sugar.*  This  seems  to 
have  been  first  observed  by  Willis.  When  treated  with 
nitric  acid,  it  yielded  the  same  proportion  of  oxalic  acid 
as  an  equal  quantity  of  common  sugar  would  have  done, 
making  allowance  for  the  saline  substances  present.  No 
saclactic  acid  was  formed.  Hence  it  follows,  that  this 
substance  is  not  analogous  to  sugar  of  milk,  but  nearer 
common  sugar  in  its  pi'opcrties.  It  has  been  supposed 
incapable  of  crystallizing  rcgidarly  like  common  sugar. 
But  we  have  seen  it  prepared  by  Dr  Wollaston  in  small 
grains,  having  almost  exactly  the  appearance  of  common 
wlute  sugar. 

Sect.  VII.     0/  Oils. 

The  oily  substances  found  in  animals  belong  all  to  the 
class  of  fixed  oils.  They  differ  very  much  in  their  con- 
sistence, being  found  in  every  intermediate  state,  from 
spermaceti,  which  is  perfectly  solid,  to  train  oil,  which 
is  completely  liquid.  The  most  important  of  them  are 
the  following : 


*  From  1 5  lb.  of  urine  voided  by  a  patient  of  Dr  Bar- 
ton's, 1  obtained  above  2ioz.  of  solid  saccharine  mat- 
ter;— solution  hi  alcohol  rendered  it  purer,  and  of  a  finer 
crystalline  appearance,  but  did  not  eradicate  its  peculiar 
offensive  urinous  smell.  From  another  portion  of  urine 
from  the  same  patient,  I  could  only  obtain  a  sweet,  dark 
coloured  mass,  resembling  molasses.  The  urine  readily 
fermented,  and  yielded  alcohol  on  distillation.  The  sugar 
also  readily  afforded  oxalic  acid  by  means  of  nitric  acid. 
CoxE. 
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1.  S/iermaceii.—TWi%  peculiar  oily  substance  is  found 
in  the  cranium  of  t\\Q  /i/iyncter  macrocc/i/ialug,w  sperma- 
ceti whale.  It  is  oblaincrd  also  from  some  otner  species. 
At  fir.st  it  is  mixed  with  some  lirjuid  oil,  which  is  Kcpa- 
rated  by  means  of  a  woollen  bag.  The  last  portions  arc 
removed  by  an  alkaline  ley,  and  the  spermaceti  is  after- 
wards purified  by  fusion.  Thus  obtained,  it  is  a  beauti- 
ful white  substance,  usually  in  small  scales,  very  brittle, 
has  scarcely  any  taslc^  and  but  little  snitll.  It  is  distin- 
guished from  ail  other  fatty  bodies  by  the  cryslalluic 
appearance  whi<  h  il  always  assumes.  It  melts,  accord- 
ing to  the  experiments  of  Hostock,  at  the  temperature 
of  112°.  When  sulficieiitly  heated,  it  maybe  distilled 
over  without  much  alteration  ;  but  when  distilled  re- 
peatedly, it  loses  its  solid  form,  and  becomes  a  liquid 
oil. 

2.  J^at. — This  substance  is  found  abundantly  in  differ- 
cnt  parts  of  animals.  When  pure,  it  possesses  the  pro- 
perties of  the  fixed  oils.  Its  consistence  varies  from  tal- 
low or  sucl,  which  is  brittle,  to  /log'x  lard,  which  is  soft 
and  semi-fluid.  To  obtain  fat  pure,  it  is  cut  iii  small 
pieces,  well  washed  in  water,  and  the  membranous  part-s 
and  vessels  separated.  It  is  then  melted  in  a  shallow 
vessel  along  with  some  water,  and  kept  melted  till  the 
water  is  completely  evaporated.  Thus  purified,  it  is 
white,  tasteless,  and  nearly  insipid. 

3.  'J'rain  oil. — This  liquid  is  extracted  from  the  blub- 
ber of  the  whale,  and  from  other  fish.  It  forms  a  very 
imjiorlant  article  of  commerce,  being  employed  for  com- 
bustion in  lamps,  and  for  other  purposes.  It  is  at  first 
thick  ;  but,  on  standing,  a  white  mucilaginous  matter  is 
dejjosited,  and  the  oil  becomes  transparent.  Il  is  then 
of  a  reddish  biuwn  colour,  and  has  a  disagreeable  smell. 

4.  Though  all  the  oily  bodies  found  in  animal  sub- 
stances belong  to  the  class  of  fixed  oils,  yet  there  is  a 
peculiar  volatile  oil  which  makes  its  appearance,  and 
which  is  doubtless  formed  during  the  distillation  of  dif- 
ferent animal  bodies.  Though  this  oil  has  now  lost  that 
celebrity  which  drew  the  attention  of  the  older  chemists 
to  it,  yet,  as  its  properties  are  peculiar,  a  short  account 
of  it  will  not  be  improper.  It  is  usually  called  the  ani- 
mal oil  of  Di/ifiel,  because  that  chemist  first  drew  the  at- 
tention of  chemists  toil.  It  is  usually  obtained  from  the 
gelatinous  and  albuminous  parts  of  animals.  The  horns 
are  said  to  answer  best.  The  product  of  the  first  distil- 
lation is  to  be  mixed  with  water,  and  distilled  with  a  mo- 
derate heat ;  the  oil  which  is  first  obtained  is  the  animal 
oil  of  Dippel. 

It  is  colourless  and  transparent;  its  smell  is  strong  and 
rather  aromatic  ;  it  is  almo.st  as  light  and  as  volatile  as 
ether;  water  dissolves  a  portion  of  it  ;  and  it  changes 
syrup  of  violets  green,  owing,  as  is  supposed,  to  its  con- 
taining a  little  ammonia.  'l"he  acids  all  dissolve  it,  and 
form  with  it  a  kind  of  imperfect  soap.  Nitrous  acid  sets 
it  on  fire.  It  forms  with  alkalies  a  soap.  Alcohol,  eiher, 
and  oils,  unite  with  it.  ^Vhcn  exposed  to  the  air  it  be- 
comes brown,  and  loses  its  transparency.  It  was  former- 
ly used  as  a  specific  in  fevers. 

Sect.  \'III.     0/  Auimal  Resins. 

Substances  resembling  resins  are  found  in  different 
animal  bodies,  and  which,  for  that  reason,  may  be  called 
animal  resins.  Their  properties  are  somewhat  different 
from  the  vegetable  resiiis,  but  they  have  not  been  all  ex- 
amined with  precision.  The  followuig  are  the  most  re- 
m:\rkable  of  these  substances. 
.5  F 
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1.  Resin  of  bile.  This  substance  may  be  obtained  by 
tlie  following  process :  Into  thirty-two  parts  of  fresh  ex 
bile  pour  one  part  of  concentrated  muriatic  acid.  After 
the  mixture  has  stood  for  some  hours,  pass  it  through  a 
filter,  in  order  to  separate  a  white  coagulated  substance. 
Pour  the  filtrated  liquor,  which  has  a  fine  green  colour, 
into  a  glass  vessel,  and  evaporate  it  by  a  moderate  neat. 
When  it  has  arrived  at  a  certain  degree  of  concentration, 
a  green-coloured  substance  precipitates.  Decant  oft'  the 
clear  liquid,  and  wash  the  precipitate  in  a  small  quantity 
of  pure  water.  This  precipitate  is  tiie  basis  of  bdc,  or 
the  resin  of  bile,  as  it  is  sometimes  called. 

The  resin  of  bile  is  of  a  dark  brown  colour  ;  but  when 
spread  out  upon  paper  or  on  wood,  it  is  a  fine  grass  green. 
Its  taste  is  intensely  bitter. 

Waen  neated  to  about  122°  it  melts;  and  if  the  heat 
be  still  farther  increased,  it  takes  fire  and  burns  with  ra- 
pidity. It  is  insoluble  in  water,  but  soluble  in  alcohol ; 
and  water  precipitates  it  from  that  liquid. 

It  is  soluble  also  in  alkalies,  and  forms  with  them  a 
compound,  w.iich  has  been  compared  to  a  soap.  Acids, 
when  sufficiently  diluted,  precipitate  it  both  from  water 
and  alkalies  without  any  change  ;  but  if  they  be  concen- 
trated, the  precipitate  is  re- dissolved. 

2.  Amberg-i-is.  This  substance  is  found  floating  on  the 
sea,  near  the  coasts  of  India,  Africa,  and  Brazil,  usually 
in  small  pieces,  but  sometimes  in  masses  of  fiity  or  one 
hundred  pounds  weight.  Various  opinions  have  been  en- 
tertained concerning  its  origin.  Some  affirmed  that  it 
was  the  concrete  juice  of  a  tree  ;  others  thought  it  a  bi- 
tumen ;  but  it  is  now  considered  as  pretty  well  establish- 
ed, that  it  is  a  concretion  formed  in  the  stomach  or  intes- 
tines of  the  fihyseter  macrocefihalus,  or  spermaceti  whale. 
See  Ambergris. 

Ambergris,  when  pure,  is  a  light  soft  substance  which 
swims  on  water.  Its  specific  gravity  varies  from  0.78  to 
0.9»,  according  to  Brisson.  Bouillon  La  Grange,  who 
has  lately  published  an  analysis  of  it,  found  its  specific 
gravity  from  0.849  to  0.844.  Its  colour  is  ash  grey, 
with  brownish-yellow  and  white  streaks.  It  has  an  agree- 
able smell,  which  improves  by  keeping.  Its  taste  is  in- 
sipid. 

According  to  Bouillon  La  Grange,  it  is  composed  of 

52.7  adipocire. 

30.8  resin. 

11.1  benzoic  acid. 
5.4  charcoal. 


100.0 

3.  Castor.  This  substance  is  obtained  from  the  bea- 
ver. In  each  of  the  inguinal  regions  of  that  animal  there 
are  two  bags,  a  large  and  a  small.  The  large  one  con- 
tains the  true  castor ;  the  small  one  a  substance  which 
has  some  resemblance  to  it,  but  which  is  in  much  less 
estimation.  Wc  are  indebted  to  Bouillon  La  Grange  for 
a  set  of  experiments  on  it. 

Castor  is  of  a  yellow  colour,  and  when  newly  taken 
from  the  animal  it  is  nearly  fluid.  But  by  exposure  to 
the  atmosphere  it  gradually  hardens,  becomes  darker  co- 
loured, and  assumes  a  resinous  appearance.  Its  taste  is 
bitter  and  acrid,  and  its  odour  strong  and  aromatic. 

From  the  analysis  of  Bouillon  La  Grange,  we  learn 
that  castor  contains  the  following  ingredients  : 

1.  Carbonate  of  potash. 

2.  Carbonate  of  lime. 

3.  Carbonate  of  ammonia. 

4.  Iron. 


5.  Resin. 

6.  A  mucilaginous  extractive  matter. 

7.  A  volatile  oil. 

The  properties  of  the  resin  are  analogous  to  those  of  the 
resin  of  bile. 

Sect.  IX.     Of  Jcids. 

The  acids  which  have  been  discovered  ready  formed, 
and  constituting  a  part  of  animal  bodies,  are  the  follow 
ing : 

1.  Phosphoric.  7.  Rosacic. 

2.  Sulphuric.  8.  Amniotic. 

3.  Muriatic.  9.  Oxalic. 

4.  Carbonic.  10.  Formic. 

5.  Benzoic.  11.  Acetic. 

6.  Uric.  12.  Malic. 

1.  The  phosphoric  acid  is  by  far  the  most  abundant 
of  all  the  acids  found  in  animals.  Combined  with  lime, 
it  constitutes  the  basis  of  bone  ;  and  the  phosphate  of 
lime  is  found  in  the  muscles,  and  almost  all  the  solid 
parts  of  animals ;  neither  are  there  inany  of  the  fluids 
from  which  it  is  absent.  In  the  blood,  phosphoric  acid  is 
found  combined  with  oxide  of  iron ;  and  in  the  urine 
it  exists  in  excess,  holding  phosphate  of  lime  in  solu- 
tion. 

2.  Sulphuric  acid  can  scarcely  be  considered  as  a  com- 
ponent part  of  any  of  the  substances  belonging  to  the 
human  body.  It  is  said,  indeed,  to  occur  sometimes  in 
urine  combined  with  soda.  It  is,  however,  a  very  com- 
mon constituent  of  the  liquid  contents  of  the  inferior  ani- 
mals. Thus  sulphate  of  soda  is  found  in  the  liquor  of 
the  amnios  of  cows,  and  sulphate  of  lime  occurs  usually 
in  the  urine  of  quadrupeds. 

3.  Muriatic  acid  occurs  in  most  of  the  fluid  animal 
substances,  and  is  almost  always  combined  with  soda, 
constituting  common  salt. 

4.  Carbonic  acid  has  been  detected  in  fresh  human 
urine  by  Proust,  and  it  occurs  in  the  urine  of  horses  and 
cows  abundantly,  partly  combined  with  lime. 

5.  Benzoic  acid  was  first  discovered  in  human  urine 
by  Scheele;  and  Fourcroy  and  Vauquelin  have  found  it 
abundantly  in  the  urine  of  cows.  Proust  has  detected 
it  in  the  blood,  the  albumen  of  an  egg,  in  glue,  silk,  and 
wool,  in  the  sponge,  different  species  of  algae,  and  even 
in  mushrooms. 

6.  Uric  or  lithic  acid  was  discovered  by  Scheele  in 
1776.  It  is  the  most  common  constituent  of  urinary 
calculi,  and  exists  also  in  human  urine.  That  species  of 
calculus  which  resembles  wool  in  its  colour  and  appear- 
ance, is  composed  entirely  of  this  substance.  It  was  call- 
ed at  first  lithic  acid  ;  but  this  name,  in  consequence  of 
the  remarks  made  by  Dr  Pearson  on  its  impropriety,  has 
been  laid  aside,  and  that  of  uric  acid  substituted  in  its 
place. 

7.  Rosacic.  During  intermittent  fevers,  urine  depo- 
sites  a  very  copious  precipitate,  which  has  been  long 
known  to  physicians  under  tlie  name  of  latcrilious  sedi- 
ment. This  sediment  always  makes  its  .appearance  at  the 
crisis  of  fevers.  In  gouty  people,  the  same  sediment  ap- 
pears in  ecjual  abundance  towards  the  end  of  a  paroxysm 
of  the  disease  ;  and  if  this  sediment  suddenly  disappears, 
after  it  has  begun  to  be  de])ositcd,  a  fresh  attack  may 
be  expected.  Scheele  considered  tliis  sediment  as  uric 
acid  mixed  wiih  some  phosphate  of  lime  ;  and  the  same 
opinion  has  been  entertained  by  other  chemists ;  but 
Proust  affirms,  that  it  consists  chiefly  of  a  different  sub- 
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stance,  to  which  lie  lias  f^ivcn  the  name  of  rosacic  acid, 
from  ils  colour,  mixed  wilh  a  cc  rlain  proportion  of  uric 
acid  and  phospimlc  of  lime.  This  rosacic  acid,  he  in- 
Ibrms  us,  is  dislin^;iiislic(l  from  the  uric  hy  the  facility 
wilh  which  it  dissolvt^s  in  hot  water,  the  violet  prcci|)i- 
tale  which  it  occasions  in  muriate  of  j^old,  uikI  hy  the  lit- 
tle tendency  which  it  has  to  crystallize.  The  experi- 
inenls  of  I'rousl  have  lately  been  confirmed  by  those  of 
V'au<iu<  lin. 

8.  Amniotic  ;icid  has  been  lately  discovered  by  Vau- 
quelin  and  IJuniva  in  the  li(|Uor  of  the  amnios  of  the 
cow,  and  may  be  obtained  in  white  crystals,  by  evaporat- 
inf^  that  liquid  slowly.  Hence  they  have  t^iven  it  the 
name  of  anntiotic  acid.  It  is  of  a  white  and  brilliant  co- 
lour;  its  taste  has  a  very  slight  degree  of  .sourness;  it 
reddens  the  tincture  of  turnsole  ;  it  is  scarcely  soluble  in 
cold  water,  but  very  readily  in  hot  water,  from  which  it 
separates  in  long  needles  as  the  solution  cools.  It  is  so- 
luble .ilso  in  alcohol,  especially  when  assisted  by  heat. 

9.  ().\alic  ucici  has  hitherto  been  found  only  in  a  few 
urin.u'y  c;iiculi  by  V'auquelin  and  Foincroy. 

lu.  l-'oraiic  acid  has  been  hitherto  found  only  in  the 
fnrinica  rnfa^  or  red  ant. 

I  I.  Acetic.  Tnis  acid  has  been  detected  in  urine  by 
Proust.  It  txisls  aiso  in  \.\\c  formica  nifa,  or  red  ant,  as 
has  been  demonstrated  by  the  experiments  of  Kourcroy 
and  Vaui|ue!in.  It  appears  also,  from  the  labours  of 
these  philosophers  and  of  Thenard,  that  the  acid  found  in 
milk  is  the  acetic,  disguised  a  little  by  holding  some  salts 
in  solution. 

12.  Malicacid.  This  acid  has  been  lately  detected  by 
Fouicroy  ahci  Vaucjuelin,  in  the  acid  liquid  obtained 
from  the  formica  nifa.  When  this  liquid  is  saturated 
with  lime,  ii  acetate  of  lead  be  dropt  into  the  solution,  a 
copious  precipitate  falls,  which  is  soluble  in  acetic  acid. 
Fouicroy  ami  Vauqueliii  exposed  the  precipitate  to  the 
proper  trials,  and  ascertained  that  it  was  malate  of  lead. 

Sect.  X.     Of  Alkalies.,  Earths  and  Metals. 

I.  All  the  alkalies  have  been  found  in  the  fluids  of 
animals. 

1.  Potash  is  rather  uncommon  in  the  human  Ihiids ; 
but  it  has  been  detected  in  the  milk  of  cows,  and  it  has 
been  found  abxmdantly  in  the  urine  of  quadrupeds. 

2.  Soda  exists  in  all  the  fluids,  and  seems  always  to  be 
combined  witn  albumen.  Phospliatc  and  muriate  of  soda 
are  also  found.  It  is  this  alkali  which  gives  animal  fluids 
the  property  of  tinging  vegetable  blues  green. 

3.  Ammonia  has  been  detected  by  Proust  in  urine; 
and  it  is  formed  in  abundance  during  the  putrefaction  of 
most  animal  bodies. 

II.  The  only  earths  hitherto  found  in  animals  are  lime, 
magnesia,  and  silica. 

1.  Lime  exists  in  great  abundance  in  all  the  larger 
animals.  Combined  with  phosphoric  acid,  it  constitutes 
till  basis  of  bones,  while  shells  are  compos-'d  of  carbo- 
nale  of  lime.  Phosphate  of  lime  is  found  also  in  the 
musrics  and  other  solid  parts,  and  it  is  held  in  solution 
by  almost  all  the  fluids. 

2.  M:igncsia  has  been  detected  in  human  urine  by 
Fourcroy  and  Vauquelin,  combined  with  phosphoric  acid 
and  amuwnia.  It  constitutes  also  sometimes  a  compo- 
nent part  of  the  urinary  calculi. 

3.  Silica  has  not  liitherto  been  detected  in  any  of  the 
componci  I  parts  of  animals,  except  hair;  but  Fourcroy 
and  Vauquelin  found  it  in  urinary  calculi. 


III.  The  metals  found  in  aniinals  are  two;  namely, 
iron  and  manganese. 

1.  Ii'on  combined  with  phosphoric  acid  is  a  constituent 
part  of  the  blood.  Ils  ijieseiice  was  first  ascertained  by 
IMenghini,  who  proveil  at  the  same  time  that  it  d'jts  not 
exist  in  the  solid  parts  of  animals.  It  is  said  to  exist  also 
in  bile. 

2.  Manganese  has  been  found  in  human  hair,  but 
scarcely  in  any  other  animal  substance. 

Cii\r.  II. 

Parts  ofAnimaU. 

TnK  different  substances  which  compose  the  bodiesol 
animals  may  be  arranged  under  the  following  heads  : 

1.  Bones  and  shells.  7.  f  JIands. 

2.  Horns  and  nails.  8.  Brain  and  nerves. 

3.  Muscles.  9.  Marrow. 

4.  Skin.  10.  Hair  and  feathers. 

5.  Membranes.  U.  Silk  and  similar  bodies. 

6.  Tendons  and  ligaments. 

Besides  these  substances,  which  constitute  the  solid 
parts  of  the  bodies  of  animals,  there  are  a  number  of 
fluids,  the  most  important  of  which  is  the  blood,  which 
pervades  every  part  of  the  system  in  all  the  larger  ani- 
mals. The  rest  are  known  by  the  name  of  secretions, 
because  they  are  formed,  or  stcreted,  as  the  anatomists 
term  it,  from  the  blood.  The  principal  animal  secretions 
are  the  following  : 

1.  Milk.  9.  Humours  of  the  eye. 

2.  Eggs.  10.  Mucus  of  the  nose,  Sec. 

3.  Saliva.  11.  Sinovia. 

4.  Pancreatic  juice.  12.  Semen. 

5.  Bile.  13.  Liquor  of  the  amnios. 

6.  Ceruincn.  14.  Poisonous  secretions. 

7.  Tears.  15.  Air. 

8.  Liquor  of  the  pericardium. 

Various  substances  are  separated  either  from  the  blood 
or  the  food,  on  purpose  to  be  afterwards  thrown  out  of 
the  body  as  useless  or  hurtful.  These  arc  called  excre- 
tions.    The  most  important  of  them  are, 

1.  Sweat. 

2.  Urine. 

3.  Faeces. 

Besides  the  liquids  which  arc  secreted  for  the  diflfcr- 
cnt  purjjoscs  of  healthy  animals,  there  are  others  which 
make  their  appearance  only  during  disease,  and  which 
may  therefore  be  called  morbid  secretions.  The  most 
important  of  these  are  the  following : 

1.  Pus. 

2.  The  lifinor  of  dropsy. 

3.  The  liquor  of  blisters. 

To  these  we  must  add  several  solid  bodies,  which  are 
occasionally  formed  in  clifTercnt  taviii;  s.  in  consequence 
of  11  e  diseased  action  of  the  parts.  T  ey  may  be  called 
morbid  concretions.  The  most  remarkable  of  them  are 
the  following  ; 

1.  Salivaiy  calculi. 

2.  Concretions  in  the  lungs,  liver,  brain,  Sec. 

3.  Intestinal  calculi. 

4.  Biliary  calculi. 

5.  Urinary  calculi. 

6.  Gouty  calculi. 

These  different  substances  shall  form  the  subjects  of 
the  following  Sections : 

5  F  2 
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Sect.  I.     Of  Bones,  Shells,  and  Crusts. 

By  bones  are  meant  those  hard,  solid,  well  known  sub- 
stances, to  which  the  firmness,  shape,  and  strength  of 
?ninial  bodies  are  owing;  which,  in  the  larger  animals, 
form,  as  it  were,  the  ground-woi-k  upon  which  all  the 
rest  is  built.  In  man,  in  quadrupeds,  and  many  other 
animals,  the  bones  are  situated  below  the  other  parts, 
and  scarcely  any  of  them  are  exposed  to  view  ;  but  shell- 
fish and  snails  have  a  hard  covering  on  the  outside  of 
their  bodies,  evidently  intended  for  defence.  As  these 
coverings,  though  known  by  the  name  of  shells,  are  un- 
doubtedly of  a  bony  matter,  we  shall  include  them  in  this 
Section. 

1.  Bones. 

The  bones  are  the  most  solid  parts  of  animals.  Their 
texture  is  sometimes  dense,  at  other  times  cellular  and 
jjorous,  according  to  the  situation  of  the  bone.  They  are 
u'hite,  of  a  lamellar  structure,  and  not  flexible  nor  soft- 
ened by  heat.  Their  specific  gravity  differs  in  different 
parts.  That  of  adults'  teeth  is  2.2727  ;  the  specific  gra- 
vity of  children's  teeth  is  2.0833. 

The  component  parts  of  bones  are  chiefly  four ;  name- 
ly, the  earthy  salts,  fat,  gelatine,  and  cartilage. 

1.  The  earthy  salts  may  be  obtained  either  by  calcin- 
ing the  bone  to  whiteness,  or  by  steeping  it  for  a  suffi- 
cient length  of  time  in  acids.  In  the  first  case,  the  salts 
remain  in  the  state  of  a  brittle  white  substance  ;  in  the  se- 
cond they  are  dissolved,  and  may  be  thrown  down  by  the 
proper  precipitants.  These  earthy  salts  are  four  in  num- 
ber :  1.  Phosphate  of  lime,  which  constitutes  by  far  the 
greatest  part  of  the  whole.  2.  Carbonate  of  lime.  3. 
Phosphate  of  magnesia,  lately  discovered  by  Fourcroy 
and  Vauquelin.  It  occurs  in  the  bones  of  all  the  inferior 
anirnals  examined  by  these  indefatigable  chemists,  but 
could  not  be  detected  in  human  bones.  4.  Sulphate  of 
lime,  detected  by  Mr  Hatchett  in  a  very  minute  propor- 
tion. 

2.  The  proportion  of  fat  contained  in  bones  is  various. 
By  breaking  bones  in  small  pieces,  and  boiling  them  for 
some  time  in  water,  Mr  Proust  obtained  their  fat  swim- 
ming on  the  surface  of  the  li(|uid.  It  weighed,  he  says, 
one-fourth  of  the  weight  of  the  bones  employed.  This 
proportion  appears  excessive,  and  can  scarcely  be  ac- 
counted for,  without  supposing  that  the  fat  still  retained 
water. 

3.  The  gelatine  is  separated  by  the  same  means  as  the 
fat,  by  breaking  the  bones  in  pieces  and  boiling  them 
long  enough  in  water.  The  water  dissolves  the  gelatine, 
and  gelatinizes  when  suflicicntly  concentrated.  Hence 
the  importance  of  bones  in  making  portable  soups,  the 
basis  of  whicli  is  concrete  gelatine,  and  likewise  in  mak- 
ing glue.  By  this  process,  Proust  oljtained  from  pow- 
dered bones  aljout  one-sixteenth  of  their  weight  of  gela- 
tine. 

4.  When  bones  arc  deprived  of  their  gelatine  by  boil- 
ing them  in  water,  and  of  their  i^arthy  salts  by  steeping 
them  in  diluted  acids,  there  remains  a  soft  white  elastic 
substance,  possessing  the  figure  of  the  bones,  and  known 
by  the  nanie  of  cartilage.  From  the  experiments  of 
Hatchett,  it  appears  lliat  this  substance  has  the  proper- 
ties of  coagulated  albumen.  Like  tliat  substance,  it  be- 
comes brittle  and  scmitransparcM  when  dried,  is  readily 
soluble  in  hot  nitric  acid,  is  converted  into  gelatine  by 
the  action  of  diluted  nitric  acid;  for  it  is  soluble  in  hot 


water,  and  gelatinises  on  cooling,  and  ammonia  dissolves 
it  and  assumes  a  deep  orange  colour. 

Ox  bones,  according  to  the  analysis  of  Fourcroy  and 
Vauquelin,  are  composed  of 

51.0  solid  gelatine. 

37.7  phosphate  of  lime. 

10.0  carbonate  of  lime. 

1.3  phosphate  of  magnesia. 

100.0 

From  the  calcined  bones  of  horses  and  sheep,  fowls, 
and  fishes,  they  extracted  about  one-thirty  sixth  part  of 
phosphate  of  magnesia.  More  lately,  these  eminent 
chemists  detected  the  same  constituents  in  human  bones. 

The  only  bone  hitherto  observed  altogether  destitute 
of  cartilage  is  the  enamel  of  the  teeth.  When  the  rasp- 
ings of  bones  are  steeped  in  diluted  acids,  the  cartilage 
alone  remains  undissolved.  Now,  when  the  raspings  of 
enamel  are  treated  in  this  manner,  Mr  Hatchett  observ- 
ed, that  the  whole  was  dissolved  without  any  residuum 
whatever.  If  we  believe  Fourcroy  and  Vauquelin,  the 
enamel  of  teeth  is  composed  of 

72.9  phosphate  of  lime. 

27.1  gelatine  and  water. 

100.0 
But  the  most  complete  analysis  of  teeth  has  been  made 
by  Mr  Pepys,  and  his  results  agree  exactly  with  those 
of  Hatchett.     He  found  the  enamel  of  the  teeth  com- 
posed of 

78  phosphate  of  lime. 
6  carbonate  of  lime. 
1 6  loss  and  water. 


100 


2.  Shells. 


Under  the  name  of  shells  we  include  all  the  bony  co- 
verings of  the  different  species  of  shell  fish.  Egg  shells, 
also,  from  the  similarity  of  their  texture,  belong  to  the 
same  head.  For  almost  all  the  knowledge  of  these  sub- 
stances that  we  possess,  we  are  indebted  to  the  late  im- 
portant dissertations  of  Mr  Hatchett.  A  few  detached 
facts,  indeed,  had  been  observed  by  other  chemists  ;  but 
his  experiments  gave  us  a  systematic  view  of  the  consti- 
tuents of  the  whole  class. 

Shells,  like  bones,  consist  of  calcareous  salts  united  to 
a  soft  animal  matter  ;  but  in  them  the  lime  is  united 
chiefly  to  carbonic  acid,  M'hereas  in  bones  it  is  united  to 
phosphoric  acid.  In  shells,  the  predominating  ingredient 
is  carbonate  of  lime;  whereas  in  bones,  it  is  pliosphate  of 
lime.  This  constitutes  tiie  characteristic  difference  in 
their  composition. 

Mr  Hatclu  u  has  divided  shells  into  two  classes.  The 
first  are  usually  of  a  compact  texture,  resemble  jjorcelain, 
and  have  an  enamelled  surface,  often  finely  variegated. 
The  shells  belonging  to  this  class  have  been  distinguish- 
ed by  the  name  oi Jiorcciancous  .shells.  To  this  class  be- 
long the  various  species  of  valuta,  ojjirea,  £cc.  The 
shells  belonging  to  the  second  class  are  usually  covered 
willi  a  strong  epidermis,  below  which  lies  the  shell  in 
layers,  and  composed  entirely  of  the  substance  well 
known  by  tlie  name  o\'  mothcr-qf-fieart.  They  have  been 
distini;iiislied  by  the  name  oi  muthcr-uf-ficarl  shells.  The 
shell  of  X.\w fresh  -water  jnusclc,  the  haliotis  iris,  the  turbo 
olcarius,  arc  examples  of  such  shells.     The  shells  of  the 
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first  of  tlicsc  classes  contain  a  very  small  portion  of  soft 
animal  matter  ;  those  of  the  second  contain  a  viiy  large 
portion.  Hence  we  sec  that  tlicy  arc  extremely  diffei'- 
ent  in  their  composition. 

I.  Porcclancous  shells,  when  exposed  to  a  red  heat, 
crackle  and  lose  the  colour  of  their  enamelled  surface. 
They  emit  no  smoke  or  smell ;  their  figure  continues  un- 
altered, their  colour  becomes  opake  white,  tinged  par- 
tially with  pale  grey.  Tliey  dissolve  when  fresh  with 
ed'ervescencc  in  acids,  and  without  leaving  any  residue  ; 
btit  if  tiiey  have  Ijcen  burnt,  there  remains  always  a  little 
charcoal.  The  solution  is  traiis|)arcnt,  gives  no  preci])i- 
tatc  with  ammonia  or  acetate  of  lead;  of  course  it  con- 
tains no  sensible  i)ortion  of  phosphate  or  sulphate  of 
lime.  Carbonate  of  ammonia  throws  down  an  abundant 
precipitate  of  carbonate  of  lime.  Porcclancous  shells, 
then,  consist  of  carbonate  of  lime  cemented  together  by 
a  small  portion  of  an  animal  matter,  which  is  soluble  in 
acids,  and  ihcreforc  rcsend)lcs  gelatine. 

'2.  Mother-of-pearl  shells,  when  exposed  to  a  red  heat, 
crackle,  blacken,  and  emit  a  strong  fetid  odour.  They 
exfoliate,  and  become  partly  dark  grey,  partly  a  line 
while.  When  immersed  in  acids  they  efiervescc  at  first 
strongly;  but  gradually  more  and  more  feebly,  till  at 
last  the  emission  of  air-bubbles  is  scarcely  perceptible. 
The  acids  take  up  only  lime,  and  leave  a  numljer  of  thin 
membranous  substances,  which  still  retain  the  form  of 
the  shell.  From  Mr  Hatchett's  experiments  we  learn, 
that  these  membranes  have  the  properties  of  coagulated 
albumen.  Mother-of-pearl  shells,  then,  arc  composed  of 
alternate  layers  of  coagulated  albumen,  and  carbonate  of 
lime,  beginning  with  the  epidermis,  and  ending  with  the 
last  formed  membrane. 

Pearl,  a  well  known  globular  concretion  which  is 
formed  in  some  of  these  shells,  resembles  them  exactly 
in  its  structure  and  composition.  It  is  a  beautiful  sub- 
stance, of  a  bluish  while  colour,  iridescent,  and  brilliant. 
It  is  composed  of  concentric  and  alternate  coats  of  thin 
membrane  and  carbonate  of  lime.  Their  iridescence  is 
obviously  the  consequence  of  the  lamellated  structure. 

3.  Crusts. 

By  crusts  wc  understand  those  bony  coverings  of 
which  the  whole  external  surface  of  crabs,  lobsters,  and 
other  similar  sea  animals  are  composed.  Mr  Hatchett 
found  them  composed  of  three  ingredients:  1.  A  car- 
tilaginous substance,  possessing  the  properties  of  coagu- 
lated albumen  ;  2.  Carbonate  of  lime  ;  3.  Phosphate  of 
lime.  By  the  presence  of  this  last  substance  they  are 
essentially  distinguished  from  shells  ;  and  by  the  great 
excess  of  carbonate  of  lime  above  the  jjhosphate,  they 
are  equally  distinguished  from  bones.  Thus  the  crusts 
lie  internudiate  between  bones  and  shells,  partaking  of 
the  properties  and  constitution  of  each.  The  shells  of 
the  eggs  of  fowls  must  be  referred  likewise  to  the  class 
of  crusts,  since  tlicy  contain  both  phosphate  and  carbonate 
of  lime.  The  animal  cement  in  them,  however,  is  much 
smaller  in  quantity.  From  the  experiments  of  Bcrniard 
and  ILuchett,  it  is  extremely  probable  that  the  shells  of 
snails  are  composed  likewise  of  the  same  ingredients, 
phosphate  of  lime  having  been  detected  in  them  by  these 
chemists. 

Sect.  II.     Of  Horns,  JVails,and  Scales. 

In  the  last  Section  we  treated  of  those  hard  parts  of 
animals  which  were  inflexible  and  incapable  of  being 


softcnc-d  by  heat,  and  which  contained  a  great  portion  of 
calcareous  salts;  but  there  is  another  set  »f  nard  parts 
which  possess  considerable  elasticity,  which  arc  softened 
by  heat,  and  which  contani  but  a  very  small  portion  of 
calcareous  mailer.  This  set  <  ■imprehcnds  the  substances 
well  known  under  the  names  of  /t'jrn,  nailn,  and  scales. 

1.  Horns  are  well  known  substances  that  are  attached 
to  the  foreheads  of  oxen,  sheep,  and  various  other  ani- 
mals. They  are  not  very  hard,  as  lliey  may  be  easily 
cut  with  a  knife  or  rasped  with  a  file  ;  but  tlicy  arc  so 
tough,  as  not  to  be  ca|)able  of  being  pounded  i?)  a  mortar. 
\Vhen  in  thin  plates,  they  have  a  degree  of  transparency, 
and  have  been  sometimes  substituted  for  glass  in  win- 
dows. When  heated  sufficiently  they  become  very  soft 
and  llexible,  so  that  their  shape  may  be  altered  con- 
siderably. Hence  they  may  be  gradually  squeezed  into 
a  mould,  and  wrought  into  various  forms,  as  is  well 
known.  When  strongly  heated  in  a  Papin's  digester, 
they  are  said  to  be  convened  into  a  gelatinous  mass, 
which  possesses  the  properties  of  gelatine. 

The  quantity  of  earthy  matter  which  they  contain  is 
exceedingly  small.  Mr  Ilatcheit  bui-nt  500  grains  of  ox 
horn.  The  residuum  was  only  1.5  grain,  and  not  the  half 
of  this  was  phosphate  of  lime.  Seventy-eight  grains  of 
the  horn  of  the  ciiamois  left  only  0.5  of  residue,  of  which 
less  than  the  half  was  phosphate  of  lime.  They  consist 
chiefly  of  a  membranous  substance,  which  possesses  the 
properties  of  coagulated  albumen ;  and  probably  they 
contain  also  a  little  gelatine. 

2.  The  iiaila,  which  cover  the  extremities  of  the  fin- 
gers, arc  attached  to  the  epidermis,  and  come  off  along 
with  it.  Mr  Hatchett  has  ascertained  that  they  are  com- 
posed chiefly  of  a  membranous  substance,  which  pos- 
sesses the  properties  of  coagulated  albumen.  They  seem 
to  contain  also  a  little  jjhosphate  of  lime.  Water  softens, 
but  does  not  dissolve  them  ;  but  they  are  readily  dissolv- 
ed and  decomposed  by  concentrated  acids  and  alkalies. 
Hence  it  appears  that  nails  agree  with  horn  in  their 
nature  and  composition.  Under  the  head  of  nails  must 
be  comprehended  the  talons  and  claws  of  tlie  inferior 
animals,  and  likewise  their  hoofs,  which  differ  in  no  re- 
spect from  horn. 

3.  Scales  of  animals  arc  of  two  kinds  ;  some,  as  those 
of  serpents  and  other  amphibious  animals,  have  a  strik- 
ing resemblance  to  horn  ;  while  those  of  fish  bear  a  grea- 
ter resemblance  to  mother-of-pearl.  The  composition  of 
these  two  kinds  of  shells  is  very  different. 

The  scales  of  fish  are  composed  of  different  mem- 
branous laminae.  When  immersed  for  four  or  five  hours 
in  nitric  acid,  they  become  transparent,  and  perfectly 
membranaceous.  The  acid,  when  saturated  with  am- 
monia, gives  a  copious  precipitate  of  phosphate  of  lime. 
Hence  they  arc  composed  of  alternate  layers  of  mem- 
brane and  phosphate  of  lime.  To  this  structure  they 
owe  their  brilliancy.  Mr  Hatchett  found  the  spicula  of 
the  shark's  skin  to  be  similar  in  its  composition,  but  the 
skin  ilsjlf  yielded  no  phosphate  cf  lime. 

The  horny  scales  of  scr|)ents,  on  the  other  hand,  arc 
composed  alone  of  a  horny  membrane,  and  are  destitute 
of  phosphate  of  lime.  They  yielded,  when  boiled,  but 
slight  trac's  of  gelatine ;  the  horn-like  crusts  which 
cover  certain  insects  and  other  animals,  appear,  from 
Mr  Hatchett's  experinicnts,  to  be  nearly  similar  in  their 
composition  and  nature. 

Sect.  III.     Of  the  Muscles  of  Animals. 
.\fter  the   hard  parts  of  animals  have  been  examin- 
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cd,  it  remains  for  us  to  consider  the  composition  of 
the  soft  parts.  Of  these,  the  muscles  naturally  claim 
our  attention  in  the  first  place,  as  being  the  most  impor- 
tant. 

The  muscular  parts  of  ai;imals  are  known,  in  common 
language,  by  the  name  of  flesh.  They  constitute  a  con- 
siderable portion  of  the  food  ol  man. 

Muscular  flesh  is  composed  of  a  great  number  of 
fibres  or  threads,  commonly  of  a  reddish  or  whitish 
colour  ;  but  its  appearance  is  too  well  known  to  require 
any  description.  Hitherto  it  has  not  been  subjected  to 
any  accurate  chemical  analysis. 

When  a  muscle  is  cut  in  small  pieces,  and  well  wash- 
ed with  water,  the  blood  and  other  liquids  contained  in  it 
are  separated,  and  part  of  the  muscular  substance  also  is 
dissolved  The  muscle,  by  this  process,  is  converted 
into  a  white  fibrous  substance,  still  retaining  the  form  of 
the  original  body.  The  water  assunjes  the  colour  which 
results  from  mixing  water  with  some  blood.  When 
heated  it  coagulates  ;  brown  flakes  swim  on  the  surface, 
consisting  of  albumen  combined  with  the  colouring  mat- 
ter of  the  blood  :  some  fibrin  likewise  precipitates.  If 
the  evaporation  be  continued,  more  albumen  precipitates, 
and  at  last  the  whole  assumes  the  form  of  a  jelly.  When 
evaporated  to  dryness,  and  treated  with  alcohol,  the  gela- 
tine thus  formed,  together  with  a  little  pliosphate  of  soda 
and  of  ammonia,  remains  undissolved  ;  but  the  alcohol 
dissolves  a  peculiar  extractive  matter,  first  observed  by 
Thouvenel.  This  matter  may  be  obtained  by  evaporat- 
ing the  alcohol  to  dryness.  It  has  a  reddish  brown 
colour,  a  strong  acrid  taste,  and  aromatic  odour. 

If  the  muscle,  after  being  thus  treated  with  cold  water, 
be  boiled  for  a  sufficient  time  in  water,  an  additional  por- 
tion of  the  same  substances  is  separated  from  it.  Some 
albumen  collects  on  the  surface  in  the  form  of  scum,  ac- 
conipanied  with  some  melted  fat.  The  water,  when 
sufficiently  concentrated  by  evaporation,  assumes  the 
form  of  a  jelly.  When  evaporated  to  dryness,  and  treat- 
ed with  alcohol,  the  gelatine  and  phosphoric  salts  remain, 
while  the  extractive  matter  of  Thouvenel  is  dissolved, 
and  may  be  obtained  by  evaporating  to  dryness. 

The  muscle,  thus  treated  with  water,  is  left  in  the 
state  of  grey  fibres,  insoluble  in  water,  and  becoming 
brittle  when  dry.  This  substance  possesses  all  the  pro- 
perties of  fibrin. 

From  these  facts,  ascertained  by  Thouvenel  and  Four- 
croy,  it  appears  that  the  muscles  are  composed  chiefly  of 
fibrin,  to  which  they  owe  their  fibrous  structure  and  their 
form, and  that  they  contain  also, 

1.  Albumen.  4.  Phosphate  of  soda. 

2.  Gelatine.  5.  Phosphate  of  ammonia. 

3.  Extractive.      6.  Phosph.  of  lime  and  carb.  of  do. 

For  the  discovery  of  the  last  ingredients  wc  are  indebted 
to  Mr  Ilatchett,  who  found  that  500  parts  of  beef  muscle 
left,  after  combustion,  a  residuum  of  25.6  parts,  consist- 
ing chiefly  of  these  salts. 

The  muscles  of  different  animals  differ  exceedingly 
from  each  other  in  their  appearance  and  properties,  at 
least  as  articles  of  food  ;  but  we  know  little  of  their 
chemical  differences.  The  observations  of  Thouvenel 
alone  were  directed  to  that  object,  and  they  arc  imper- 
fect. The  flesh  of  the  ox  contains,  according  to  him, 
the  greatest  C|uantity  of  insoluble  mutter,  and  leaves  the 
greatest  residuum  when  dried  ;  the  flesh  of  the  calf\% 
more  a(iueous  and  mucous :   the  land  and  water  turtle 


yields  more  matter  to  water  than  the  muscle  of  the  ox  ; 
but  Thouvenel  ascribes  the  diff'erence  to  foreign  bodies, 
as  ligaments,  &c.  mixed  with  the  muscle  of  the  turtle : 
unails  yield  to  water  a  quantity  of  matter  intermediate 
between  that  given  by  beef  and  veal ;  with  them  the 
muscles  of  frog's,  cray  fi.ih,  and  vi/iers,  agree  nearly  in 
this  respect  ;  but  the  muscles  of  fresh  water  fish,  not- 
withstandmg  their  softness,  yield  a  considerably  smaller 
proportion. 

Sect.  IV.     Of  the  Skin. 

The  skin  is  that  strong  thick  covering  which  enve- 
lopes the  whole  external  surface  of  animals.  It  is  com- 
posed chiefly  of  two  parts  :  a  thin  white  elastic  layer  on 
the  outside,  which  is  called  epidermis  or  cuticle  ;  and  a 
much  thicker  layer,  composed  of  a  great  many  fibres 
closely  interwoven,  and  disposed  in  different  directions ; 
this  is  called  the  cutis,  or  true  skin.  The  efiidermia  is 
that  part  of  the  skin  which  is  raised  in  blisters. 

1 .  The  epidermis  is  easily  separated  from  the  cutis  by 
maceration  in  hot  water.  It  possesses  a  very  great  de- 
gree of  elasticity. 

It  is  totally  insoluble  in  water  and  in  alcohol.  Pure 
fixed  alkalies  dissolve  it  completely,  as  does  lime  like- 
wise, though  slowly.  Sulphuric  and  muriatic  acids  do 
not  dissolve  it,  at  least  they  leave  no  sensible  action  on  it 
for  a  considerable  time  ;  but  nitric  acid  soon  deprives  it 
of  its  elasticity,  and  causes  it  to  fall  to  pieces. 

If  the  cuticle  be  tinged  with  nitric  acid,  the  applica- 
tion of  ainmonia  to  it  is  well  known  to  give  it  instan- 
taneously a  deep  orange  colour.  Now,  as  Hatchett  has 
shown  that  this  change  is  also  produced  upon  coagulated 
albumen  in  the  same  circumstances,  and  as  the  epidermis 
restmbles  that  substance  in  all  the  properties  above  de- 
tailed, it  can  scarcely  be  doubted  that  it  is  any  thing  else 
than  a  peculiar  modification  of  coagulated  albumen. 

2.  The  cutis  is  a  thick  dense  membrane,  composed  of 
fibres  interwoven  like  the  texture  of  a  hat.  When  it  is 
macerated  for  some  hoiu's  in  water,  and  agitation  and 
pressure  are  employed  to  accelerate  the  effect,  the  blood, 
and  all  the  extraneous  matter  with  which  it  was  loaded, 
are  separated  from  it,  but  its  texture  remains  unaltered. 
On  evaporating  the  water  employed,  a  small  quantity  of 
gelatine  may  be  obtained.  No  subsequent  maceration  in 
cold  water  has  any  farther  effect.  When  distilled,  it 
yields  the  same  products  as  fibrin.  The  concentrated 
alkalies  dissolve  it,  converting  it  into  oil  and  ammonia. 
Weak  acids  soften  it,  render  it  transparent,  and  at  last 
dissolve  it.  Nitric  acid  converts  it  into  oxalic  acid  and 
fat,  while,  at  th.e  same  time,  azotic  gas  and  prussic  acid 
are  emitted.  When  heated  it  contracts,  and  then  swells, 
exiiales  a  fetid  odour,  and  leaves  a  dense  charcoal,  diffi- 
cult to  incinerate.  By  spontaneous  decomposition  in 
water  or  moist  earth,  it  is  converted  into  a  fatly  matter 
and  into  ammonia,  which  compose  a  kind  of  soap.  When 
allowed  to  remain  long  in  water,  it  softens  and  putrefies, 
being  converted  into  a  kind  of  jelly.  When  long  boiled 
in  water  it  becomes  gelatinous,  and  dissolves  completely, 
constituting  a  viscid  liquor,  which,  by  proper  evapora- 
tion, is  converted  into  glue.  Hence  the  cutis  of  animals 
is  commoidy  employed  in  the  manufacture  of  glue. 

From  these  farts,  the  culis  appears  to  be  a  peculiar 
modification  of  gelatine,  enabled  to  resist  the  action  of 
water,  partly  by  the  ccmipactncss  of  its  texture,  and 
partly  by  the  viscidity  of  the  geUuine  of  which  it  is  form- 
ed ;  for  those  skins  which  dissolve  most  readily  in  boil- 
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ing  water  alVoid  tlie  worst  tjluc.  Mr  Ilatclu-ll  lias  ob- 
f>i!rvc(l  that  the  viscidity  of  the  gelatine  obtained  from 
skins  is  nearly  invcrsi-ly  as  llicir  flexibility,  tlie  sup|>lcst 
hides  always  yiildiiij^  the  weakest  t;'""^;  '"'t  this  (;lue  is 
vci-y  soon  obtained  from  them  by  hot  water.  The  skin 
of  the  eel  is  very  flexible,  and  afl'ords  very  readily  a 
}jreat  proportirm  of  gelatine.  Tlie  skin  of  the  shark  also 
readily  yields  abund.ince  of  (gelatine  ;  and  tlie  same  re- 
mark applies  lo  the  skins  of  the  hare,  rabbit,  calf,  and 
ox;  llie  '  iilu  iilly  of  obtaining  the  glue,  and  its  goodness, 
always  iiicrcasing  willi  the  toughness  of  the  hide  The 
hide  of  the  rhinoceros,  which  is  exceedingly  strong  and 
tough,  far  surp:isses  the  rest  in  the  dilliculty  of  solution, 
and  in  the  goodness  of  its  glue.  When  skins  are  boiled, 
they  gradii.illy  swell  and  assume  the  appearance  of  hoin  : 
then  they  dissolve  slowly. 

3.  As  to  the  retc  mucosiim,  or  the  mucous  substance, 
situated  between  the  cutis  vera  and  epidermis,  its  com- 
position cannot  be  determined  witii  precision,  because  its 
quantity  is  too  small  to  admit  of  examination.  It  is  known 
that  the  black  colour  of  negroes  depends  upon  a  black 
pigment,  situated  in  this  substance.  Oxymurialic  acid 
deprives  it  of  its  black  colour,  and  renders  it  yellow.  \ 
negro,  by  keeping  his  feel  for  some  time  in  water  im- 
pregnated with  that  acid,  depiived  it  of  its  colour,  and 
rendered  it  nearly  white  ;  but  in  a  few  days  tlie  black 
colour  returned  again  with  its  former  intensity.  Tnis 
experiment  was  first  made  by  Dr  Beddoeson  the  fingers 
of  a  negro. 

Sect.  V.     Of  Membranes,  Tendons,  Ligaments,  and 
Glands. 

These  substances  have  not  hitherto  been  subjected  to 
a  rigid  chemical  analysis.  But  from  the  properties 
which  have  been  observed,  they  appear  to  have  a  closer 
resemblance  to  the  skin  than  to  any  other  animal  sub- 
stance. 

1.  The  membranes  are  thin  scmitransparent  bodies, 
which  envelope  certain  parts  of  the  body,  especially  tlie 
viscera;  such  as,  the  dura  and  pia  mater,  the  plura,  the 
peritoneum,  the  pcriostcuni,  &c.  These  substances  are 
soft  and  pliable  ;  when  maceiatcd  in  water,  they  swell, 
and  become  somewhat  pulpy  ;  and  by  continued  decoc- 
tion in  hot  water  they  are  almost  completely  dissolved, 
and  the  solution  concretes  into  gelatine.  They  are  con- 
vertible, of  course,  into  the  same  substance  as  the  cutis 
by  decoction  ;  hence  we  must  consider  their  composition 
as  similar.  Like  hides,  they  may  also  be  tanned  and  con- 
■verted  into  leather.  From  the  experiments  of  Mr  Hat- 
chett,  it  appears  that  they  contain  no  phosphate  of  lime 
as  a  constituent  part,  and  scarcely  any  saline  ingredients; 
for  when  calcined,  they  leave  but  a  very  inconsiderable 
residuum.  Tlius  250  grains  of  hog's  bladder  left  only 
0.02  };rain  of  residuum. 

2.  The  tendons  are  strong,  pearl-coloured,  brilliant 
bodies,  which  terminate  the  muscles,  and  attach  them  to 
the  bones,  and  are  known  in  common  language  by  the 
name  of  ainiwa.  Wiieu  boiled,  they  assume  the  form  of 
a  scmitrar.sparent  gelatinous  substance,  of  a  pli  asant 
taste,  well  known  in  boiled  meat.  If  the  decoction  be 
CO.. tinned,  tlicy  dissolve  completely,  and  aie  converted 
into  gelatine.  From  these  facts  we  are  authorised  to  con- 
clude, that  the  composition  ef  the  tendons  is  similar  to 
that  of  the  membranes  and  cutis. 

3.  The  ligaments  are  strong  bands  which  bind  the 
bones  together  at  the  diflercni  joints :  they  are   fibrous 


substances,  very  dense  and  strong,  and  somewhat  elas- 
tic. When  boiled,  they  yield  a  portion'of  gelatine,  but 
they  resist  the  action  of  water  with  great  obstinacy,  and 
after  a  great  deal  of  boiling  retain  their  form,  and  even 
their  strength.  The  ligaments,  then,  did'cr  essentially 
from  the  two  last  species,  liow  far  they  resemble  coagu- 
lated albumen,  remains  to  be  asceilaincd.  It  is  not  un- 
likely that  they  will  form  a  genus  apait. 

4.  The  glands  arc  a  set  of  bodies,  employed  to  form 
or  to  alter  the  jliffercnt  li'iuids  which  are  em|>loyed  for 
different  ])iirposes  in  th<-  animal  body.  There  are  two 
sets  of  them  :  the  conghbate,  which  are  small,  scattered 
in  the  course  of  the  lymphatics;  and  the  congiomcra/e, 
such  as  the  liver,  kidneys,  &.c.  Fourcroy  sup|>oses  the 
first  of  these  to  be  conjposed  of  gelatine  ;  but  this  is  not 
very  probable.  The  structure  of  the  large  glands  has 
been  examined  by  anatomists  with  great  care  ;  but  wc 
are  still  ignorant  of  their  composition.  Indeed,  the  pre- 
sent state  of  chendstry  scarcely  admits  of  an  accurate 
analysis  of  these  complicated  bodies. 

Sect.  V'I.    0/  the  Drain  and  J^ervei. 

The  brain  and  nerves  are  the  instruments  of  sensation, 
and  even  of  motion  ;  for  an  animal  loses  the  power  of 
moving  a  part  the  instant  that  the  nerves  which  enter  it 
arc  cut. 

The  brain  and  nerves  have  a  strong  resemblance  to 
each  other;  and  it  is  probable  that  tiicy  agree  also  in 
their  composition.  But  hitherto  no  attempt  has  been 
made  to  analyze  the  nerves.  The  only  chemists  who 
have  examined  the  nature  ol  brain  are  Mr  Thouret  and 
iMr  Fourcroy. 

The  brain  consists  of  two  substances,  which  differ  from 
each  other  somewhat  in  colour,  but  which,  in  other  re- 
spects, seem  to  be  of  the  same  nature.  The  outermost 
matter,  having  some  small  resemblance  in  colour  to  wood 
ashes,  has  been  called  the  cinenlious  part;  the  innermost 
has  been  called  the  medullary  part. 

Brain  has  a  sofi  feel,  r.ol  unlike  that  of  soap ;  its  tex- 
ture appears  to  be  very  close;  its  specific  gravity  is 
greater  than  that  of  water. 

When  brain  isliiturated  in  a  mortar  with  diluted  sul- 
phuric acid,  part  is  dissolved  ;  the  rest  may  be  separat- 
ed by  filtration  in  the  form  of  a  coagulum.  The  acid 
li(|uor  is  colourless.  By  evaporation,  the  li(|uid  becomes 
black,  sulphurous  acid  is  exhaled,  and  crystals  appear; 
and  when  evaporated  to  dryness,  a  black  mass  remains 
behind.  When  this  mass  is  diluted  with  water,  a  quan- 
tity of  charcoal  separates,  and  the  water  remains  clear  : 
The  brain  is  completely  decomposed,  a  quantity  of  am- 
monia combines  with  tlie  acid,  and  forms  suljjhale  of 
ammonia,  while  charcoal  is  precipitated.  The  water, 
by  evaporation  and  treatment  with  nlconol,  yields  sul- 
phates of  ammonia  and  lime,  phosphoric  acid,  and 
phosphates  of  soda  and  ammonia.  Brain,  therefore, 
contains 

Phosphate  of  lime. 
Phosphate  of  soda, 
Phosphate  of  ammonia. 

Traces  also  of  sulphate  of  lime  can  be  discovered  in 
it.  The  quantity  of  those  salts  is  very  small ;  altogether 
they  do  not  amount  to  Tj-^^h  part. 

Diluted  nitric  acid,  \v,ien  tritiM-atcd  with  brain,  like- 
wise dissolves  a  part,  and  coaguiatv-s  the  rest.  The  so- 
lutionis ti-msparent.  When  evaporated  till  the  acid  be- 
comes  concentrated,  carbonic  acid  gas  and  nitrous  gas 
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are  disengaged ;  an  effervescence  takes  place,  white 
fumes  appear,  an  immense  quantity  of  ammonia  is  disen- 
gaged, a  bulky  charcoal  remains,  mixed  with  a  conside- 
rable quantity  of  oxalic  acid. 

When  brain  is  gradually  evaporated  to  dryness  by  the 
heat  of  a  water  bath,  a  portion  of  transparent  liquid  se- 
parates at  first  from  the  rest,  and  the  residuum,  when 
nearly  dry,  acquires  a  brown  colour  ;  its  weight  amounts 
to  about  one-fourth  of  the  fresh  brain.  It  may  still  be 
formed  into  an  emulsion  with  water,  but  very  soon  sepa- 
rates again  spontaneously. 

When  alcohol  is  repeatedly  boiled  upon  this  dried  re- 
siduum, till  it  ceases  to  have  any  more  action,  it  dissolves 
about  five-eighths  of  the  whole.  When  this  alcohol  cools, 
it  deposites  a  yellowish  white  substance,  composed  of 
brilliant  plates.  When  kneaded  together  by  the  fingers, 
it  assumes  the  appearance  of  a  ductile  paste  :  at  the 
temperature  of  boiling  water  it  becomes  soft,  and  when 
the  heat  is  increased  it  blackens,  exhales  empyreumatic 
and  ammoniacal  fumes,  and  leaves  behind  it  a  charry 
matter.  When  the  alcohol  is  evaporated,  it  deposites  a 
yellowish  black  matter,  which  reddens  paper  tinged  with 
turnsole,  and  readily  diffuses  itself  through  water. 

Pure  concentrated  potash  dissolves  brain,  disengaging 
a  great  quantity  of  ammonia. 

Sect.  VII.  Marrow. 

The  hollows  of  the  long  bones  are  in  living  animals 
filled  with  a  peculiar  species  of  fat  matter,  to  which  the 
name  of  marroiv  has  been  given.  In  some  bones  this 
matter  is  a  good  deal  mixed  with  blood,  and  has  a  red 
colour;  in  others,  as  the  thigh  bones,  it  is  purer,  and  has 
a  yellow  colour.  Various  experiments  on  this  matter 
were  made  by  the  older  chemists,  showing  it  to  be  ana- 
logous to  animal  fats,  and  pointing  out  some  of  its  pecu- 
liarities. Berzelius  has  lately  examined  it  in  detail,  and 
published  the  results  of  his  experiments.  The  marrow 
on  which  his  trials  were  made  was  obtained  from  the 
thigh  bone  of  an  ox. 

Marrow,  freed  from  its  impurities,  has  a  white  colour 
with  a  shade  of  blue  ;  its  taste  is  insipid  and  rather 
sweetish.  It  softens  by  tlie  heat  of  the  hand,  and  melts 
when  heated  to  113°.  When  cooled  slowly,  it  crystal- 
lizes in  sphericlcs  like  olive  oil.  It  burns  with  a  flame 
like  tallow.  When  distilled  it  gives  first  a  trans])arent 
fluid  yellowish  oil,  accompanied  by  carbonic  acid  gas, 
water,  and  heavy  inflammable  air.  Afterwards  there 
comes  over  a  white  solid  oil,  accompanied  by  a  less  co- 
pious evolution  of  gaseous  bodies,  and  which  does  not 
become  dark  coloured,  as  happens  when  tallow  is  dis- 
tilled. Tl:ib  had  already  been  observed  by  Neumann. 
This  solid  oil  has  a  disagreeable  smell,  amounts  to  0.8  of 
the  marrow  distilled,  reddens  vegetable  blues,  and  when 
boiled  in  water  gives  out  a  portion  of  sebacic  acid,  which 
IJerzelius  considers  as  benzoic  acid. 

The  enipyreimialic  oil  combines  readily  with  alkalies 
and  their  carbonates.  With  the  latter  it  forms  a  snow 
white  soap,  insoluble  in  water,  though  it  increases  in 
bulk  when  placed  in  contact  with  that  liquid.  It  com- 
bines also  with  the  earths,  and  forms  soaps  likewise  in- 
soluble in  water. 

The  water  which  comes  over  during  the  distillation  of 
marrow  is  colourless,  has  a  fetid  and  sour  smell,  and  an 
empyreumatic  taste.  It  contains  a  little  acetic  acid,  em- 
pyreumatic oil,  and  probably  benzoic  acid  ;  but  exhibits 
no  traces  of  ammonia. 


The  gaseous  products  amount  to  one-tenth  of  the 
marrow  distilled.  They  contain  no  sulphur  nor  phospho- 
rus, and  consist  of  carbonic  acid  and  heavy  inflammable 
air,  which  burns  with  a  white  flame,  and  seems  to  con- 
tain oil  in  solution. 

The  charry  matter  in  the  retort  amounts  to  0.05  of 
the  marrow  distilled.  It  is  dark  brown,  heavy,  and  bril- 
liant. It  is  incinerated  with  difficulty,  and  leaves  an  ash, 
consisting  of  phosphate  of  lime,  carbonate  of  lime,  and 
some  soda. 

Marrow  combines  with  alkalies  and  forms  soap.  Boil- 
ing alcohol  and  ether  dissolve  a  small  portion  of  it,  which 
precipitates  again  as  soon  as  the  solution  cools. 

Marrow,  from  the  thigh  bone  of  an  ox,  was  found, 
by  Berzelius,  to  be  composed  of  the  following  sub- 
stances : 

Pure  marrow       0.96 

Skins  and  blood-vessels     ....     0.0 1 
Albumen 


Gelatine 
Extractive 
Peculiar  matter 
Water 


0.05 


1.00 


From  the  preceding  detail,  it  appears,  tliat  pure 
marrow  is  a  species  of  fixed  oil,  possessing  peculiar 
properties,  and  approaching  somewhat  to  butter  in  its 
nature. 

Sect.  VIII.  Of  Hair  and  Feathers. 

These  substances  cover  different  parts  of  animals,  and 
are  obviously  intended  by  nature  to  protect  them  from 
the  cold.  For  this,  their  softness  and  pliability,  and  the 
slowness  with  which  they  conduct  heat,  render  them 
peculiarly  proper. 

1.  Hair  is  usually  distinguished  into  various  kinds, 
according  to  its  size  and  appearance.  The  strongest  and 
stilfest  of  all  is  called  bristle;  of  this  kind  is  the  hair  on 
the  backs  of  hogs.  When  remarkably  fine,  soft,  and 
pliable,  it  is  called  wool;  and  the  finest  of  all  is  known 
by  the  name  of  down.  But  all  these  varieties  resemble 
one  another  very  closely  in  their  composition. 

Vauquelin  has  lately  published  a  curious  set  of  expe- 
riments on  the  analysis  of  human  hair  of  various  colours. 
Though  hair  is  insoluble  in  boiling  water,  he  obtained  a 
solution  by  laising  the  temperature  of  the  liquid  in  a 
Papin's  digester.  If  the  heat  thus  produced  was  too 
great,  the  hair  was  decomposed,  and  ammonia,  carbonic 
acid,  and  an  empyreumatic  oil,  formed.  Sulphurctcd 
hydrogen  is  always  evolved,  and  its  quantity  increases 
with  the  heat.  When  hair  is  thus  dissolved  in  water 
heated  above  the  boiling  point,  the  solution  contains  a 
kind  of  bituminous  oil,  which  is  deiiosited  very  slowly. 
This  oil  was  black  when  the  hair  dissolved  was  black, 
but  jcllowish  red  when  red  hair  was  employed. 

When  the  solution  is  filtered  to  get  rid  of  this  oil,  the 
liquid  which  passes  through  is  nearly  colourless.  Co])!- 
ous  precipitates  arc  formed  in  it  by  the  infusion  of  nut- 
galls  and  oxymuriatic  acid.  Silver  is  blackened  by  it, 
and  acetate  of  lead  precipitated  brown.  Acids  render 
it  turbid,  but  the  precipitate  is  re-dissolved,  by  adding 
these  liquids  in  excess.  Though  very  much  concentrated 
by  evaporation,  it  does  not  concrete  into  a  jelly. 

Water  containing  only  four  per  cent,  of  potash  dis- 
solves hair,  while  hydrosuiphurct  of  ammonia  is  evolved. 
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If  ihc  hair  be  black,  a  lliick  dark-coloured  oil,  with  some 
sulphur  and  iron,  rcinnins  undissolved;  if  the  hair  bo 
red,  there  remains  a  yellow  oil,  with  some  siilplnir  and 
an  atom  or  two  of  iron.  When  acids  are  ilropl  into  tliiH 
solution,  they  throw  down  a  white  matter  soluble  in  an 
excess  of  acid. 

Sulpiniric  and  muriatic  acids  become  red  when  first 
poured  on  haii-,  and  gradually  dissolve  it.  Nitric  acid 
turns  hair  yellow  and  dissolves  it,  while  an  oil  separates, 
wliicli  is  red  or  black  according  to  the  colour  of  the  hair 
dissolved.  The  solution  yields  a  j^i  cat  deal  of  oxalic  acid, 
and  contains,  besides,  bitter  principle,  iron,  and  sulphuric 
acid.  Oxymuriatic  acid  First  whitens  hair,  and  then  re- 
duces it  to  a  suljstance  of  the  consistence  of  turpentine, 
and  partly  solulile  in  alcohol. 

VVhen  alcohol  is  digested  on  black  hair,  it  extracts 
from  it  two  kinds  of  oil.  The  first,  which  is  white,  sub- 
sides in  white  shining  scales  as  the  liquor  cools  ;  the  se- 
cond is  obtained  by  evaporating  the  alcohol.  It  has  a 
greyish  green  colour,  and  at  last  becomes  solid.  From 
red  hair  alcohol  likewise  separates  two  oils  ;  the  first 
white  as  from  black  hair,  and  the  other  as  red  as  blood. 
When  the  red  hair  is  deprived  of  this  oil,  it  becomes  of 
a  chesnut  colour.  Hence  its  red  colour  is  obviously  owing 
to  the  red  oil. 

When  hair  is  incinerated,  it  5  ields  iron  and  manga- 
nese, phosphate,  sulphate,  and  carbonate  of  lime,  mu- 
riate of  soda,  and  a  considerable  porlion  uf  siliea.  The 
ashes  of  red  hair  contain  less  iron  and  manganese  :  those 
of  white  hair  still  less  ;  but  in  them  wc  find  magnesia, 
which  is  wanting  in  the  other  varieties  of  hair.  The 
ashes  of  hair  do  not  exceed  0.015  of  the  hair. 

From  the  preceding  experiments  of  V'auquelin,  wc 
learn  that  black  hair  is  composed  of  the  nine  following 
substances  : 

1.  An  animal  matter,  constituting  the  greatest  part. 

2.  A  white  solid  oil,  small  in  quantity, 
o.  A  greyish  green  oil,  more  abundant. 

4.  Iron;  state  unknown. 

5.  Oxide  of  manganese. 

6.  Phosphate  of  lime. 

7.  Carbonate  of  lime,  very  scanty. 

8.  Silica. 

9.  Sulphur. 

The  colouring  matterof  hair  appears  from  Vauquclin's 
experiments  to  be  an  oil.  The  oil  is  blackish  green  in 
black  hair,  red  in  red  hair,  and  white  in  white  hair. 
Vauquclin  supposes  that  sulphureted  iron  contributes  to 
the  colour  of  dark  hair ;  and  ascribes  to  the  presence  of 
an  excess  of  sulphur  the  properly  which  white  and  red 
hair  have,  of  becoming  black  with  the  oxides  of  the  w-jiite 
metals.  The  sudden  change  of  colour  in  hair  from  griel, 
he  thinks,  is  owing  to  the  evolution  of  an  acid. 

2.  Feathers  seem  to  possess  nearly  the  same  proper- 
ties with  hair.  Mr  Ilatchctt  has  ascertained  thai  ihc 
quill  is  composed  chiefly  of  coagulated  albumen.  Though 
feathers  were  boiled  for  a  long  time  in  water,  Mr  Hat- 
chett  could  observe  no  traces  of  gelatine. 

Having  given  the  preceding  account  of  the  solids 
which  compose  animal  bodies,  we  proceed  next  to  the 
fluid  which  circulates  through  living  bodies,  namely 
blood ;  and  to  the  various  secretions  formed  from  the 
blood,  either  in  order  to  answer  some  important  purpose 
to  the  animal,  or  to  be  evacuated  as  useless,  that  the 
blood  thus  purified  may  be  more  proper  for  answering 
the  ends  for  which  it  was  destined.     Many  of  these  sub- 
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stances  have  been  examined  with  more  care  bychcmi»ts 
than  the  animal  solids. 

Sect.  IX.     0/  Blood. 

Blood  is  a  well  known  fluid,  which  circulates  in  thr 
veins  and  aiteries  of  the  more  perfect  animals.  It  is  ol 
a  red  colour,  has  a  considerable  degree  of  consistency, 
and  an  unctuous  feel,  as  if  it  contained  a  quantity  ol 
soap.  Its  taste  is  slightly  saline,  and  it  has  a  |)eculiar 
smell. 

The  specific  gravity  of  human  blood  is,  at  a  medium. 
1.0527. 

When  blood,  after  being  drawn  from  an  animal,  is  al- 
lowed to  remain  for  some  time  at  rest,  it  very  soon  coa- 
gidates  into  a  solid  mass  of  the  consistence  of  curdled 
milk.  This  mass  gradually  separates  into  two  parts; 
one  of  which  is  fluid,  and  is  ca.\\ci\  serum  ;  the  other,  the 
coagulum,  has  been  called  cruor,  because  it  alone  retains 
the  red  colour  which  distinguishes  blood.  This  separa- 
tion is  very  similar  to  the  separation  of  curdled  milk  in- 
to curds  and  whey. 

1.  The  scrum  is  of  a  light  greenish  yellow  colour;  it 
has  the  taste,  smell,  and  feel  of  the  blood,  but  its  con- 
sistence is  not  so  great.  Its  mean  specific  gravity  is 
about  1.0287.  It  converts  syrup  of  violets  to  a  green, 
and  therefore  contains  an  alkali.  On  examination, 
Rouclle  found  that  it  owes  this  property  to  a  portion  of 
soda.  When  heated  to  the  temperature  of  156°,  the  se- 
rum coagulates,  as  Harvey  first  discovered.  It  coagu- 
lates also  when  boiling  water  is  mixed  with  it ;  but  if 
scrum  be  mixed  with  six  parts  of  cold  water,  it  does  not 
coagulate  by  heat.  W'hen  thus  coagulated,  it  has  a  grey- 
ish white  colour,  and  is  not  unlike  the  boiled  white  of  an 
egg.  If  the  coagulum  be  cut  into  small  pieces,  a  mud- 
dy fluid  maybe  squeezed  from  it,  which  has  been  term- 
ed the  seronitij.  After  the  separation  of  this  fluid,  if  the 
residuum  be  carefully  washed  in  boiling  water  and  ex- 
amined, it  will  be  found  to  possess  all  the  properties  of 
coagulated  albumen.  The  serum,  therefore,  contains  a 
considerable  proportion  of  albumen.  Hence  its  coagula- 
tion by  heat,  and  the  other  phenomena  which  albumen 
usually  exhibits. 

If  tlie  coagulated  serum  be  heated  in  a  silver  vessel, 
the  surface  of  the  silver  becomes  black,  being  converted 
into  a  sulphuret.  Hence  it  is  evident,  that  it  contains 
sulphur;  and  Proust  has  ascertained,  that  it  is  combined 
with  ammonia  in  the  state  of  a  hydrosulphurct. 

If  serum  be  mixed  with  twice  its  weight  of  water, and, 
after  coagulation  by  heat,  tlic  albumen  be  sepai-atcd  by 
filtration,  and  the  rujuid  be  slowly  evaporated  till  it  is 
considcraljly  concentrated,  a  number  of  crystals  are  de- 
posited when  the  liquid  is  left  standuig  in  a  cool  place. 
These  crystals,  first  examined  by  Kouelle,  consist  of 
carbonate  of  soda,  muriate  of  soda,  besides  phosphate  of 
soda  and  pliosphate  of  lime.  The  soda  exists  in  the 
blood  in  a  caustic  state,  and  seems  to  be  combined  with 
the  gelatine  and  albumen.  The  carbonic  acid  combines 
with  it  duiing  evaporation. 

2.  The  cruor,  or  clot  as  it  is  sometimes  called,  is  of 
a  red  colour,  and  possesses  considerable  consistence.  Its 
mean  specific  gravity  is  about  1.245.  If  this  cruor  be 
washed  carefully,  by  letting  a  small  jet  of  water  fall  upon 
it  till  tlie  water  runs  off  colourless,  it  is  partly  dissolved, 
and  partly  remains  upon  the  scarce.  Thus  it  is  separat- 
ed into  two  portions:  namely,  \.  A  white,  solid,  elastic 
substance,  which  has  all  llic  properties  oijibrin  ;  2.  The 
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portion  held  in  solution  by  the  water,  which  consists  of 
the  colouring  matter,  not  however  in  a  state  of  purity, 
for  it  is  impossible  to  separate  the  cruor  completely 
from  the  serum. 

Bucquet  proved  that  this  watery  solution  contained 
albumen  and  iron.  Menghini  had  ascertained,  that  if 
blood  be  evaporated  to  dryness  by  a  gentle  heat,  a  quan- 
tity of  iron  may  be  separated  fiom  it  by  the  magnet. 
The  quantity  which  he  obtained  was  considerable  :  ac- 
cording to  him,  the  blood  of  a  healthy  man  contains 
above  two  ounces  of  it.  Now,  as  neither  the  serum  nor 
the  fibrin  extracted  from  the  cruor  contains  iron,  it  fol- 
lows of  course,  that  the  water  holding  the  colouring 
matter  in  solution  must  contain  the  whole  of  that  metal. 

This  watery  solution  gives  a  green  colour  to  syrup  of 
violets.  When  exposed  to  the  air,  it  gradually  depo- 
sites  flakes,  which  have  the  properties  of  albumen. 
Wlien  heated,  a  brown-coloured  scum  gathers  on  its 
surface.  If  it  be  evaporated  to  dryness,  and  then  mixed 
•witli  alcohol,  a  portion  is  dissolved,  and  tne  alcoholic 
solution  yields  by  evaporation  a  residuum  which  lathers 
like  soap  in  water,  and  tinges  vegetable  blues  green ; 
the  acids  occasion  a  precipitate  fiom  its  solution.  This 
substance  is  a  compound  of  albumen  and  soda.  Thus 
we  see  that  the  watery  solution  contains  albumen,  iron, 
and  soda. 

Fourcroy  and  Vauquelin  have  ascertained,  that  the 
iron  is  combined  with  pliosphoric  acid,  and  in  the  state 
of  subpliosphate  of  iron  ;  thus  confirming  an  opinion 
which  had  been  maintained  by  Sage,  and  announced  as  a 
fact  byGren. 

Brande  has  lately  sho\vn,  that  the  colouring  matter  of 
the  blood  is  of  an  animal  nature.  He  has  proved,  that 
it  may  be  advantageously  used  as  a  dye-stuff. 

Such  are  the  properties  of  blood,  as  far  as  they  have 
been  hitlierto  ascertained  by  experiment.  We  have  seen 
th'at  it  contains  the  following  ingredients  : 

1.  Water.  5.  Soda. 

2.  Fibrin.  6.  Subphosphate  of  iron. 

3.  Albumen.  7.  Muriate  of  soda. 

4.  Hydrosulph.  of  am-     8.  Phosphate  of  soda. 

monia.  9.  Phosphate  of  lime. 

Besides  benzoic  acid,  which  has  been  detected  by  Proust. 

Sect.  X.     Of  Milk.  ' 

Milk  is  a  fluid  secreted  by  the  female  of  all  those  ani- 
mals denominated  mammatia,  and  intended  evidently  for 
the  nourishment  of  her  offspring. 

The  milk  of  every  animal  has  certain  peculiarities 
which  distinguish  it  from  every  other  milk.  But  the 
ariiTial  whose  milk  i»  most  made  use  of  by  man  as  an  ar- 
ticle of  food,  and  with  wliich,  consequently,  we  are  best 
acquainted,  is  the  cow.  Chemists,  therefore,  have  made 
choice  of  cow's  milk  for  their  experiments. 

Milk  is  an  opat|UC  fluid,  of  a  white  coloui',  a  slight 
peculiar  smell,  and  a  pleasant  sweetish  taste.  When 
newly  drawn  from  the  cow,  it  has  a  taste  very  different 
from  that  which  it  ac'iuires,  after  it  has  been  kept  for 
some  hours.     It  reddens  vegetable  blues. 

When  milk  is  allowed  to  remain  for  some  time  at  rest, 
there  collects  on  its  surface  a  thick  unctuous  yellowish- 
coloured  substance,  known  by  the  name  of  cream. 

After  the  cream  is  separated,  the  milk  which  remains 
is  much  tiiinncr  than  before,  and  it  has  a  bluish  white  co- 
lour. If  it  be  heated  to  the  temperature  of  100°,  and  a 
little  rfn«er,  which  is  water  digested  with  the  inner  coat 


of  a  calf's  stomach,  and  preserved  with  salt,  he  poured 
into  it,  coagulation  ensues ;  and  if  the  coagulum  be  bro- 
ken, the  milk  very  soon  separates  into  two  substances  ; 
a  solid  white  part  known  by  the  name  of  curd,  and  a  fluid 
part  called  whey.  Thus  we  see  that  milk  may  be  easily 
separated  into  three  parts ;  namely,  cream,  curd,  and 
whey. 

1 .  Cream  is  of  a  yellow  colour,  and  its  consistence  in- 
creases gradually  by  exposure  to  the  atmosphere.  In 
three  or  four  days  it  becomes  so  thick,  that  the  vessel 
which  contains  it  may  be  inverted  without  risking  any 
loss.  In  eight  or  ten  days  more,  its  surface  is  covered 
over  with  mucors  and  hyssi,  and  it  has  no  longer  the  fla^ 
vour  of  cream,  but  of  very  fat  cheese. 

Cream  possesses  many  of  the  properties  of  an  oil.  It 
is  specifically  lighter  than  water ;  it  has  an  unctuous  feel, 
stains  cloths  precisely  in  the  manner  of  oil ;  and  if  it  be 
kept  fluid,  it  contracts  at  last  a  taste  which  is  very  analo- 
gous to  the  rancidity  of  oils.  These  properties  are  suf- 
ficient to  show  us  that  it  contains  a  quantity  of  oil ;  but 
this  oil  is  combined  with  a  part  of  the  curd,  and  mixed 
with  some  serum.  Cream,  then,  is  composed  of  a  pecu- 
liar oil,  curd,  and  serum.  The  oil  may  be  easily  obtain- 
ed separate,  by  agitating  the  cream  for  a  considerable 
time.  This  process,  known  to  every  body,  is  called 
churning.  After  a  certain  time,  the  cream  separates  in- 
to two  poi'tions  :  one  fluid,  and  resembling  creamed  milk  ; 
the  other  solid,  and  called  butter. 

Butter  is  of  a  yellow  colour,  possesses  the  properties 
of  an  oil,  and  mixes  readily  with  other  oily  bodies.  When 
heated  to  the  temperature  of  96°  it  melts,  and  becomes 
transparent ;  if  it  be  kept  for  some  time  melted,  some 
curd  and  water  or  whey  separate  from  it,  and  it  assumes 
exactly  the  appearance  of  oil.  But  this  process  deprives 
it  in  a  great  measure  of  its  peculiar  flavour. 

Butter  may  be  obtained,  by  agitating  cream  newly 
taken  from  milk,  or  even  by  agitating  milk  newly  drawn 
from  the  cow.  But  it  is  usual  to  allow  cream  to  remain 
for  some  time  before  it  is  churned.  Now  cream,  by 
standing,  acquires  a  sour  taste  ;  butter,  therefore,  is  com- 
monly made  from  sour  cream.  Wlien  very  soiu'  cream 
is  churned,  every  one  must  have  perceived,  that  the  butter 
milk,  after  the  churning,  is  not  nearly  so  sour  as  the 
cream  had  been.  The  butter,  in  all  cases,  is  perfectly 
sweet ;  consequently  the  acid  which  had  been  evolved. 
has  in  a  great  measure  disappeared  during  the  progress 
of  churning.  It  has  been  ascertained  that  cream  may  be 
churned,  and  butter  obtained,  though  the  contact  of  at- 
mospheric air  be  excluded.  On  the  other  hand,  it  has 
been  affirmed,  that  when  cream  is  churned  in  contact 
with  air,  it  absorbs  a  considerable  quantity  of  it. 

In  many  cases,  there  is  a  considerable  extrication  of 
gas  during  the  churning  of  water.  From  the  phenomena, 
it  can  scarcely  be  doubted  that  this  acid  is  carbonic  acid. 
See  BuTTEK. 

2.  Curd,  which  may  be  separated  from  creamed  milk 
by  rennet,  has  many  of  the  properties  of  coagulated  albu- 
men. It  is  white  and  solid;  and  when  all  the  moisture 
is  squeezed  out,  it  has  a  good  deal  of  briltlcness.  It  is 
insoluble  in  water;  but  pure  alkalies  and  lime  dissolve 
it  readily,  especially  when  assisted  by  heat ;  and  when 
fixed  alkali  is  used,  a  great  quantity  of  ammonia  is  emit- 
ted during  the  solution.  The  solution  of  curd  in  soda  is 
of  a  red  colour,  at  least  if  heat  be  employed,  owing  pro- 
bably to  the  separation  of  charcoal  from  the  curd  by  the 
action  of  the  alkali.  The  matter  dissolved  by  the  alkali 
may  be  separated  fiom  it  by  means  of  an  acid ;  but  it  has 
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lost  all  tlic  propci'lics  of  curd.  Il  is  of  a  black  colour, 
niclls  like  tallow  by  the  application  of  heat,  leaves  oily 
stains  on  paper,  and  never  ac(|uircs  the  consistence  of 
curd.  Its  constituents,  according;  to  the  experiments  of 
Thenard  and  Gay  Lussac,  arc  as  follows  : 

Carbon  59.781 

Oxyfjen  11.409 

Hydrogen  7.429 

Azote  21.381 


100 

Curd,  as  is  well  known,  is  used  in  makinj;  cheenc,  and 
the  cheese  is  the  better  the  more  it  contains  of  cream,  or 
of  that  oily  nuitlcr  which  constitutes  crean).  It  is  well 
known  to  checscniakcrs,  that  the  goodness  of  it  depends 
in  a  great  measure  on  the  manner  of  separating  the  whey 
from  the  curd.  If  the  milk  be  much  healed,  the  coagu- 
lum  broken  in  pieces,  and  the  whey  forcibly  separated, 
as  is  the  practice  in  many  parts  of  Scotland,  the  cheese 
is  scarce  good  for  any  thing  ;  but  the  whey  is  delicious, 
especially  the  last  squeezed  out  whey,  and  butter  may 
be  obtained  from  it  in  considerable  quantity  : — a  full 
proof  that  nearly  the  whole  creamy  pan  of  the  milk  has 
been  separated  with  the  whey.  Whereas  if  the  milk  be 
not  too  much  healed,  (about  lOO"  is  sufficient,)  if  the 
coagulum  be  allowed  to  remain  unbroken,  and  the  whey 
be  separated  by  very  slow  and  gentle  pressure,  the 
cheese  is  excellent ;  but  the  whey  is  almost  transparent, 
and  nearly  colourless. 

Good  cheese  melts  at  a  moderate  heat ;  but  bad  cheese, 
when  heated,  dries,  oir.s,  and  exhibits  all  the  phenomena 
of  burning  horn.  From  this  it  is  evident,  that  good 
cheese  contains  a  quantity  of  the  peculiar  oil  which  con- 
stitutes the  distinguishing  characteristic  of  cream  ;  hence 
its  flavour  and  smell.  Proust  has  found  in  cheese  an 
acid,  which  he  calls  the  caseic  acid,  to  which  he  ascribes 
.several  of  the  peculiar  propcrtiesof  cheese.    See  Dairy. 

3.  Whey,  after  being  filtered,  to  separate  a  quantity 
of  curd  which  still  contiimes  to  float  through  it,  is  a  thin 
pellucid  fluid,  of  a  yellowish  green  colour,  and  pleasant 
sweetish  taste,  in  which  the  flavour  of  milk  may  be  dis- 
tinguished. It  always  contains  some  curd;  but  nearly 
the  whole  may  be  separated  by  keeping  the  whey  for 
some  time  boiling  ;  a  thick  white  scum  gathers  on  the 
surface,  which  in  Scotland  is  known  by  the  name  oi'Jloat 
•:vhiy.  When  this  scum,  which  consists  of  the  curdy 
part,  is  carefully  separated,  the  whey,  after  being  allow- 
ed to  remain  at  rest  for  some  hours,  to  give  the  remain- 
der of  the  curd  time  to  precipitate,  is  decanted  oft"  almost 
as  colourless  as  water,  and  scarcely  any  of  the  peculiar 
taste  of  milk  can  be  distinguished  in  il.  If  it  be  now 
slowly  evaporated,  il  dcposiles  at  last  a  number  of  w  hite- 
coloured  crystals,  wliich  sxe  sugar  of  milk.  Toward  the 
end  of  the  evaporation,  some  crystals  of  muriate  of  pot- 
ash and  of  muriate  of  soda  make  their  appearance.  Ac- 
cording to  Scheeic,  it  contains  also  a  little  phosphate  of 
lime,  which  may  be  precipitated  by  ammonia. 

The  recent  experiments  of  Fourcroy  and  Vauquclin, 
Thenard,  and  Houillon  La  Giange,  have  added  consi- 
derably to  our  knowledge  of  the  constituents  of  whey. 
It  always  reddens  vegetable  blues,  containing  a  portion 
of  acetic  acid.  The  lactic  acid  of  Scheele  is  nothing 
else  than  this  acid  holding  an  animal  matter  in  solution. 
It  contains  likewise  some  pliospi.ate  of  magnesia  and 
phosphate  of  iron,  as  Fourcroy  and  Vauquclin  have  dis- 
covered. Sulphate  of  polasii,  likewise,  and  a  peculiar 
extractive  mailer,  have  been  separated  from  it. 


Thus  wc  sec  that  cow's  milk  is  composed  of  the  fol- 
lowing ingredients : 

1.  Water.  7.  Muriate  of  soda. 

2.  Oil.  8.   Muriale  of  potash. 

3.  Curd.  9.  Sulphate  of  potash. 

4.  lixtractivc.  10.  Fhosphatc  of  lime. 

5.  Sugar  of  milk.  II.  Fhobi)liate  of  magnesia. 

6.  Acetic  acid.  12,  Phosphate  of  iron. 
The  milk  of  all  other  animals,  as  far  as  it  has  hitherto 

been  examined,  consists  nearly  of  the  same  ingredients; 
but  there  is  a  very  great  diflerence  in  their  proportion. 

Sect.  XI.     Of  Saliva. 

The  fluid  secreted  in  the  mouth,  which  flows  in  consi- 
derable quantity  during  a  repast,  is  known  by  the  name 
of  saliva. 

Saliva  is  a  limpid  fluid  like  water,  but  much  more 
viscid.  It  has  neither  smell  nor  taste.  Its  specific  gra- 
vity, according  to  Ilambcrgcr,  is  1.0167;  according  to 
Siebold,  1 .080.  When  agitated,  it  froths  like  all  otiicr 
adhesive  liquids  ;  indeed,  it  is  usually  mixed  with  air, 
and  has  the  appearance  of  froth. 

It  neither  mixes  readily  with  water  nor  oil ;  but  by 
trituration  in  a  mortar,  it  may  be  so  mixed  with  water  as 
to  pass  through  a  filter.  It  has  a  great  affinity  for  oxy- 
gen, absorbs  il  readily  from  the  all',  aiiU  gives  it  out  again 
toother  bodies. 

When  boiled  in  water,  a  few  flakes  of  albumen  preci- 
pitate. I'Vom  the  experiments  of  Dr  Bostock,  wc  leani 
that  this  albumen  is  not  in  a  slate  of  solution.  It  is  sepa- 
rated by  the  filler,  and  subsides  of  its  own  accord  vhcn 
the  liquid  is  diluted  with  water.  In  his  analysis,  this  coa- 
gulated albumen  amounted  to  0.4  of  the  solid  matter  con- 
tained in  the  saliva  examined. 

When  saliva  is  evaporated,  it  swells  exceedingly,  and 
leaves  behind  it  a  thin  brown  coloured  crust ;  but  if  the 
evaporation  be  conducted  slowly,  small  cubic  crystals  of 
muriate  of  soda  are  formed.  The  viscidity  of  saliva,  the 
property  which  it  has  of  absorbing  oxygen,  and  of  being 
inspissated,  announce  the  presence  of  mucus  as  a  com- 
ponent part.  Tliis  is  fully  confirmed  by  the  efTect  of 
neutral  acetate  of  lead,  which  produces  a  copious  pre- 
cipitate in  saliva.  Dr  Bostock  considers  the  mucus  as 
constituting  about  one-half  of  the  solid  contents  of  sa- 
liva. 

When  saliva  is  distilled  in  a  retort,  it  froths  very 
much;  100  parts  yield  80  parts  of  water  nearly  pure, 
then  a  little  carbonate  of  ammonia,  some  oil,  and  an  acid, 
which  perhaps  is  the  prussic.  The  residuum  amounts  to 
about  1.56  pari,  and  is  composed  of  muriale  of  soda, 
phospliate  of  soda,  and  phosphate  of  lime. 

The  acids  and  alcohol  inspissate  siliva  ;  the  alkalies 
disengage  ammonia ;  oxalic  acid  precipitates  lime  ;  and 
the  nitrates  of  lead,  mercury,  and  silver,  precipitate  phos- 
phoric and  muriatic  acids. 

From  these  facts  it  follows,  that  saliva,  besides  water. 
which  constitutes  at  least  four-fifths  of  its  bulk,  contains' 
the  following  ingredients ; 


1.  Mucilage. 

2.  Albumen. 

3.  Muriate  of  soda. 


4.  Phosphate  of  soda. 

5.  Phosp'iatc  of  lime. 

6.  Phosphate  of  ammonia. 


But  it  cannot  be  doubted,  that,  like  all  the  other  animal 

fluids,  it  is  liable  to  many  changes  from  disease.  Sec. 

Urugualclli  found  tiie  saliva  of  a  patient  labouruig  under 
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an  obstinate  venereal  disease  impregnated  with  oxalic 
acid. 

Sect.  XII.     Of  Bile. 

Bile  is  a  liquid  of  a  yellowish  green  colour,  an  unctu- 
ous feel,  bitter  taste,  and  peculiar  smell,  which  is  se- 
creted by  the  liver ;  and,  in  most  animals,  considerable 
quantities  of  it  are  usually  found  collected  in  the  gall 
bladder. 

1.  Ox  bile  is  a  liquid  of  a  yellowish  green,  and  some- 
times of  a  deep  green  colour.  Its  taste  is  very  bitter, 
but  at  the  same  time  sweetish.  Its  smell  is  feeble,  but 
peculiar  and  disagreeable.  It  does  not  act  on  vegetable 
blues.  Its  consistence  varies  very  much.  Sometimes 
it  is  a  thin  mucilage  ;  sometimes  very  viscid  and  glu- 
tinous ;  sometimes  it  is  perfectly  transparent ;  and  some- 
times it  contains  a  yellow- coloured  matter,  which  preci- 
pitates when  the  bile  is  diluted  with  water. 

When  an  acid  is  added  to  bile,  even  in  a  minute  quan- 
tity, it  acquires  the  property  of  reddening  vegetable 
blues.  The  addition  of  a  little  more  acid  occasions  a 
precipitate,  and  sulphuric  acid  occasions  a  greater  preci- 
pitate than  any  other  acid.  This  precipitate  consists  of  a 
yellow-coloured  matter,  often  visible  in  bile,  and  which  is 
insoluble  in  water.  It  contains  also  a  little  resin,  which 
gives  it  a  bitter  taste.  Acids  do  not  throw  down  the  whole 
resin  from  bile.  Yet  if  the  resin  be  dissolved  in  soda,  it  is 
readily  precipitated  by  all  the  acids  ;  a  proof  that  the  re- 
sin is  not  kept  in  solution  in  bile  by  soda. 

When  superacetate  of  lead  is  poured  into  bile,  a  co- 
pious white  precipitate  falls,  consisting  of  the  resin  com- 
bined with  the  oxide  of  lead.  The  superacetate  of  com- 
merce docs  not  readily  throw  down  the  whole  resin  ; 
but  if  eight  parts  of  common  sugar  of  lead  and  one  part 
of  litharge  be  united  together  by  digestion  in  water,  a 
salt  is  formed,  which  readily  throws  down  the  whole  of 
the  resin.  If  the  precipitate  be  treated  with  diluted  ni- 
tric acid,  the  lead  is  separated,  and  the  resin  remains 
behind  in  a  state  of  purity.  It  is  a  green-coloured  bitter 
tasted  substance,  possessing  most  of  the  properties  of 
resiiiS.  It  has  been  already  described  in  the  preceding 
Section.  One  hundred  parts  of  bile  contain  about  three 
parts  of  resin. 

If  acetate  of  lead  be  poured  into  bile  thus  deprived  of 
its  resin  by  the  superacetate,  a  new  and  more  copious 
precipitate  falls,  consisting  of  the  oxide  of  lead  united  to 
a  peculiar  substance,  which  gives  bile  most  of  its  charac- 
ters. This  substance  was  first  described  in  detail  by 
Thenard,  who  has  given  it  the  name  of  fncromel.  The 
1  ompound,  consisting  of  oxide  of  lead  and  picromel,  is 
soluble  in  acetic  acid.  If  a  current  of  s>ilphurcted  hy- 
drogen gas  be  passed  through  the  solution,  the  lead  is 
separated;  and  by  filtering  and  evaporating  the  liquid  to 
dryness,  the  picromel  is  obtained  in  a  separate  state. 
When  bile,  mixed  with  muriatic  acid  and  filtered,  is  set 
aside  for  some  monll.s  in  an  open  vessel,  I  have  seen  the 
picromel  separate  of  its  own  accord.  It  is  a  white  solid 
substance  in  small  gloljules.  It  has  a  sweet,  and  at  the 
same  time  an  acrid  taste,  and  is  often  somewhat  bitter 
from  retaining  a  portion  of  the  resin.  It  ficilitates  the 
solution  of  resin  in  water  :  three  parts  of  picromel  and 
one  part  of  resiii  dissolve  in  water. 

By  evap<;rating  a  quantity  of  bile  to  dryness,  calcining 
it,  and  proceeding  in  the  usual  way,  Th<Miard  ascertained 
the  proportion  of  salts  which  it  contained.  The  fol- 
lowing was  the  1".  suit  of  his  analysis  of  800  jiarts  of 
bile: 


700.0  water. 
24.0  resin. 
60.3  picromel. 

4.5  yellow  matter. 

4.0  soda. 

2.0  phosphate  of  soda 

3.2  muriate  of  soda. 

0.8  sulphate  of  soda. 

1.2  phosphate  of  lime, 
oxide  of  iron,  a  trace 


800.0 


2.  Such  are  the  properties  and  the  constituents  of  o>: 
bile,  as  far  as  they  have  been  examuied  by  Thenard 
From  the  experiments  of  the  same  chemist,  it  appears 
that  the  bile  of  the  calf,  the  dog,  the  sheep,  and  the  cat, 
resemble  that  of  the  ox  exactly,  both  in  their  properties 
and  their  constituents. 

3.  The  bile  of  the  sow  differs  entirely  from  that  of  alt 
these  animals.  It  contains  neither  albumen,  nor  animal 
matter,  nor  picromel,  but  is  merely  a  soap,  as  it  contains 
a  great  quantity  of  resin  and  of  soda,  and  is  decompos- 
ed with  facility  by  all  the  acids,  even  by  vinegar.  It  con- 
tains traces  also  of  several  salts ;  but  Thenard  did  not 
ascertain  their  nature. 

4.  The  bile  of  the  common  hen,  of  the  turkey,  and 
the  duck,  has  a  good  deal  of  resemblance  to  that  of  qua- 
drupeds. But  it  differs  in  the  following  particulars  :  1.  It 
contains  a  considerable  quantity  of  albumen  ;  2.  The  pi- 
cromel has  no  sensible  sweet  taste,  but  is  very  acrid  and 
bitter  ;  3.  It  contains  very  little  soda  ;  4.  The  resin  is  not 
precipitated  by  common  superacetate  of  lead  ;  but  su- 
peracetate, boiled  with  one-fourth  of  its  weight  of  li- 
tharge, occasions  it  to  precipitate. 

5.  The  bile  of  the  thornback  and  salmon  is  yellowish 
white.  When  evaporated,  it  leaves  a  matter  which  has 
a  very  sweet  and  slightly  acrid  taste.  It  appears  to  con- 
taui  no  resin.  The  bile  of  the  carp  and  the  eel  is  very 
green,  very  bitter,  contains  little  or  no  albumen,  but 
yields  soda,  resin,  and  a  sweet  acrid  matter,  similar  to 
that  which  may  be  obtained  from  salmon  bile. 

6.  Human  bile  differs  considerably  from  that  of  all 
other  animals  examined.  Its  taste  is  not  very  bitter.  It 
is  seldom  completely  liquid,  but  usually  contains  some 
yellow  matter  suspended  in  it.  When  evaporated  to 
dryness,  it  leaves  a  brown  matter,  amounting  to  about 
■jtfth  of  the  original  weight.  All  the  acids  decompose 
human  bile,  and  throw  down  a  copious  precipitate,  con- 
sisting of  albumen  and  resin.  The  following  were  the 
proportions  of  the  constituents  obtained  by  Thenard  from 
1 100  parts  of  human  bile. 

1 000.0  water. 

from  2  to  10  yellow  insoluble  matter. 

yellow  matter  in  solution,  a  trace. 

42.0  albumen. 

41.0  resin. 

5.6  soda. 

4.5  piiosphate  of  soda,  sulphate  of  soda,  muriate  of 
soda,  phosphate  of  lime,  oxide  of  iron. 

Skct.  XIII.   Of  the  Cerumen  of  the  Ear. 

Cerumen  is  a  viscid  yellow-coloured  liquid  secreted 
by  the  glands  of  the  auditory  canal,  which  giadually  be- 
comes concrete  by  exposure  to  the  air. 

It  has  an  orange  yellow  colon?-,  and  a  bitter  taste. 
When  slightly  heated  upon  paper,  it  melts  and  stains 
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tlic  paper  like  an  oil ;  at  tlie  same  time  it  emits  a  slii^ht- 
ly  aromatic  odour.  On  Ijuniiti)^  coals  it  sol'tins,  and  emits 
a  white  smoke,  wliicli  resembles  tliat  ^'ven  out  by  Ijurn- 
ing  fat  ;  it  afterwards  melts,  swells,  becomes  dark,  co- 
loured, and  emits  aii  anmioniacal  and  empyrcuniatic 
odour.     A  li^l't  coal  remains  bcliind. 

When  ai;italcd  in  water,  cerumen  forms  a  kind  of 
emulsion,  which  soon  putrefies,  depositing  at  the  same 
time  wliitc  Hakes. 

Alcohol,  when  assisted  by  heat,  dissolves  five-eighths 
of  the  cerumen;  the  three-eigliths  which  remain  behind 
have  the  properties  of  albumen,  mixed  however  with  a 
little  oily  matter.  When  the  alcohol  is  evaporated,  it 
leaves  adeej)  orange  residuum  of  a  very  bitter  taste,  hav- 
ing a  smell  and  a  consistence  analogous  to  turpentine.  It 
melts  when  heated,  evaporates  in  a  white  smoke  without 
leaving  any  residuum,  and,  in  short,  resembles  very 
strongly  the  resin  of  bile.  Ether  also  dissolves  this  oily 
body  ;  but  it  is  much  less  bitter,  and  much  lighter  co- 
loured. When  the  albuminous  part  of  cerumen  is  burnt, 
it  leaves  traces  of  soda  and  of  |)hospliatc  of  lime.  From 
these  facts,  Vaucpielin  considers  cerumen  as  composed 
of  the  following  substances : 

1.  Albumen.  4.  Soda. 

2.  An  inspissated  oil.  5.  Phosphate  of  lime. 

3.  A  colouring  matter. 

Sect.  XIV.    Of  Tears  and  Mucus. 

).  The  liquid  called  tears  is  transparent  and  colour- 
less like  water  ;  it  has  scarcely  any  smell,  but  its  taste  is 
always  perceptibly  salt.  Its  specific  gravity  is  somewhat 
greater  than  that  of  distilled  water.  It  gives  to  paper 
stained  with  the  juice  of  the  petals  of  mallows  or  violet 
a  permanently  green  colour,  and  therefore  contains  a  fix- 
ed alkali.  It  unites  with  water,  whether  cold  or  hot,  in 
all  proportions.  Alkalies  unite  with  it  readily,  and  ren- 
der it  more  fluid.  The  mineral  acids  produce  no  appa- 
rent change  upon  U.  Exposed  to  the  air,  this  liquid 
gradually  evaporates,  and  becomes  thicker.  When  near- 
ly reduced  to  a  state  of  dryness,  a  number  of  cubic  crys- 
tals form  in  the  midst  of  a  kind  of  mucilage.  These 
crystals  possess  the  properties  of  muriate  of  soda  ;  but 
they  tinge  vegetable  blues  green,  and  therefore  contain 
an  excess  of  soda.  The  mucilaginous  matter  acquires 
a  vellowish  colour  as  it  dries. 

When  alcohol  is  poured  into  this  liquid,  a  mucilagin- 
ous matter  is  precipitated  in  the  form  of  large  white 
Hakes.  The  alcohol  leaves  behind  it,  when  evaporated, 
traces  of  muriate  of  soda  and  soda.  The  residuum  which 
remains  behind,  when  inspissated  tears  are  burnt  in  the 
open  air,  exhibits  some  traces  of  phosphate  of  lime,  and 
phosphate  of  soda. 

Thus  it  appears,  that  tears  are  composed  of  the  fol- 
lowing ingredients : 

1.  Water.  -1.  Soda. 

2.  Mucus.  5.  Phosphate  of  lime. 
.■>.  Muriate  of  soda.         6.  Phosphate  of  soda. 

The  saline  parts  amount  only  to  about  0.01  of  the 
whole,  or  probably  not  so  much. 

"2.  The  mucus  of  the  nose  has  also  been  examined  by 
Fourcroy  and  Vauquelin.  They  found  it  composed  of 
precisely  the  same  ingredients  wiih  the  tears.  As  this 
fluid  is  more  exposed  to  the  action  of  the  air  than  the 
tears,  in  most  cases  its  mucilage  has  undergone  less  or 
more  of  that  change  which  is  the  consequence  of  the 
absonion  of  oxygen.  Hence  the  reason  of  the  greater 
viscidity  and  consistence  of  the  mucus  of  tlie  nose ;  hence 


also  the  great  consistence  which  it  arqiiircs  during  coldE, 
whCTC  the  action  of  the  atmosphere  is  assisted  by  the 
increased  action  of  the  parts. 

3.  As  to  th.e  mucus  which  lubricates  the  alimentary 
canal,  the  trachea,  the  bronchiae,  tin;  urclhrj,  and  all  the 
difl'ereiil  cavities  of  the  body,  nobody  has  hitherto  sub- 
jected it  to  analysis,  because  it  cannot  be  obtained  in  suf- 
ficient quaiitity.  It  is  viscid,  and  no  doubt  contains  a 
mucilaginous  substance,  similar  to  that  coiitaincd  in  the 
saliva,  the  tears,  and  the  mucus  of  the  nose  ;  as,  like 
these  li(|uids,  is  is  liable  to  become  much  more  thick  by 
ex[)osure  to  the  air. 

Sect.     XV.     Liqwjr  of  tlu  Pericardium. 

This  is  a  liquor  which  lubricates  the  heart.  It  has 
been  lately  examined  by  Ur  IJostock,  having  been  ob- 
tained from  the  pericardium  oi  a  boy  who  had  died  sud- 
denly. 

It  had  the  colour  and  appearance  of  the  scrum  of  the 
blood.  Evaporated  to  dryriess,  it  left  a  residue  amount- 
ing to  j'jth  of  its  weight.  When  exposed  to  tlie  heat  of 
boiling  water,  it  became  opake  and  thready.  It  was 
copiously  precipitated  by  oxymuriate  of  mercury  before 
boiling  ;  but  when  boiled,  evaporated  to  dryness,  and 
rcdissolved,  the  solution  was  not  affected  by  oxymuriate 
of  mercury.  These  expeiiments  show  us  that  it  contain- 
ed albumen.  AVhen  saturated  with  oxymuriate  of  mer- 
cury, infusion  of  galls  produced  no  effect,  indicating  the 
absence  of  gelatine.  It  was  copiously  precipitated  by 
neutral  acetate  of  lead,  even  after  being  boiled  to  dry- 
ness, and  the  residue  re-dissolvcd  in  water.  Nitrate  of 
silver  indicated  the  presence  of  muriatic  acid.  Dr  Bo\- 
lock,  fromlus  expeiiments,  considers  it  composed  of 

Water  92.0 

Albumen  5.5 

Mucus  2.0 

Muriate  of  soda    0.5 

1 00.0 

Sect.  XVI.     Of  the  Humours  of  the  Eye. 

The  eye  is  one  of  the  most  delicate-and  complicated 
organs  in  the  body  ;  at  the  same  lime  its  structure,  and 
the  uses  of  its  parts,  are  better  understood  than  almost 
any  of  the  other  instruments  of  sensation.  It  is  com- 
posed of  several  concentric  coats,  which  have  not  been 
chemically  examined  ;  but,  from  the  expeiiments  ol 
Hatchctt  on  similar  substances,  we  may  consider  it  as 
probable  that  they  possess  the  properties  of  coagulated 
albumen.  The  internal  part  of  the  eye  is  chiefly  filled 
with  three  transparent  substances,  which  have  been  call- 
ed humours  by  anatomists;  namely,  I.  The  agueous 
humour,  immediately  behind  the  cornea  ;  2.  'i"he  crys- 
laltine  humour,  or  lens  ;  and,  3.  The  vitreous  humour. 
behind  the  lens,  and  occupying  the  greatest  part  of  the 
eye. 

1.  The  aqueous  humour  of  the  eye  of  the  sheep  is  a 
clear  transparent  liquid  like  water,  which  has  very  little 
smell  or  taste  when  fresh.  Its  specific  giavity  is  1.0090 
at  the  temperature  of  60°.  It  appears  to  be  water  slightly 
impregnated  with  the  following  substances  : 

1.  Albumen.  2.  Gelatine.  3.  Muriate  of  soda. 

2.  The  vitreous  matter  possesses  the  very  same  pro- 
perties as  the  aqueous  ;  even  its  specific  gi-avity  is  the 
same,  or  only  a  very  little  greater. 

3.  The  crystalline  lens  is  solid :  densest  in  the  centre. 
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and  becoming  less  solid  towards  the  circumference.  It 
is  composed  of  concentric  coats,  and  is  transparent.  Its 
specific  gravity  is  1 . 1 000.  When  fresh,  it  has  little  taste. 
It  putrefies  very  rapidly. 

It  is  almost  completely  soluble  in  water.  The  solu- 
tion is  partly  coagulated  by  heat,  and  gives  a  copious 
precipitate  with  tannin,  botli  before  the  coagulation  and 
after  it.  It  gives  no  traces  of  muriatic  acid.  Hence  it 
is  composed  of  albumen  and  gelatine  united  to  water. 
According  to  Nicholas,  the  quantity  of  gelatine  dimi- 
nishes as  we  approach  the  centre  of  the  lens,  where  it  is 
very  small.  He  detected  phosphate  of  lime  likewise  in 
every  part  of  the  lens. 

The  humours  of  the  human  eye  are  composed  of  the 
same  ingredients  as  those  of  the  sheep  ;  the  only  percep- 
tible difference  consists  in  their  specific  gravity.  The 
specific  gravity  of  the  himian  aqueous  and  vitreous 
humours  is  1.0053  ;  that  of  the  crystalline  1.0790. 

The  humours  of  the  eyes  of  oxen  resemble  those  of 
the  sheep  in  their  composition.  Tiie  specific  gravity  of 
the  aqueous  and  vitreous  humours  is  1.0088  ;  that  of  the 
crystalline  1.0765. 

Sect.  XVII.     Of  Sinovia. 

Within  the  capsular  ligament  of  the  different  joints  of 
the  body  there  is  contained  a  peculiar  liquid,  intended 
evidently  to  lubricate  the  parts,  and  to  facilitate  their 
motion.  This  liquid  is  known  among  anatomists  by  the 
name  of  sinovia. 

The  sinovia  of  the  ox,  when  it  has  just  flowed  from 
the  joint,  is  a  viscid  semitransparent  fluid,  of  a  greenish 
white  colour,  and  a  smell  not  unlike  frog-spawn.  It  very 
soon  acquires  the  consistence  of  jelly ;  and  this  happens 
equally  whether  it  be  kept  in  a  cold  or  a  hot  temperature, 
vhethcr  it  be  exposed  to  the  air  or  excluded  from  it. 
■This  consistence  does  not  continue  long  ;  the  sinovia 
soon  recovers  again  its  fluidity,  and  at  the  same  time 
deposites  a  thready-like  matter. 

Sinovia  mixes  readily  with  water,  and  imparts  to  that 
liquid  a  great  deal  of  viscidity.  The  mixture  froths 
when  agitated  ;  becomes  milky  when  boiled,  and  depo- 
sites some  pellicles  on  tlie  sides  of  the  dish  ;  but  its 
viscidity  is  not  diminished. 

Wlien  alcohol  is  poured  into  sinovia,  a  white  substance 
precipitates,  which  has  all  the  properties  ol  albumen. 
One  hundred  parts  of  sinovia  contain  4.52  of  albumen. 
The  liquid  still  continues  as  viscid  as  ever  :  but  if  acetic 
acid  be  poured  into  it,  t!ic  viscidity  disappears  altogether, 
the  liquid  becomes  transparent,  and  deposites  a  quantity 
of  matter  in  white  tlireads,  which  possesses  the  following 
properties:  1.  It  has  the  colour,  smell,  taste,  and  elasti- 
city of  vegetable  gluten.  2.  It  is  soluble  in  concentrat- 
ed acids  and  jmre  alkalies.  3.  It  is  soluble  in  cold  wa- 
ter ;  the  solution  froths.  Acids  and  alcohol  precipitate 
the  fibrous  matter  in  flakes.  On  hundred  parts  of  sino- 
via contain  11.86  of  this  matter. 

JMargutron  found  that  100  parts  of  sinovia  contained 
about  0.7 1  of  soda. 

Wlieii  sinovia  is  exposed  to  a  dry  atmosphere,  it  gra- 
dually evaporates,  and  a  scdIv  residuum  remains, in  which 
cubic  crystals,  and  a  white  salii'.-  efflorescence,  arc  ap- 
parent. The  cubic  crysia  -  aie  muriate  of  soda.  One 
hundred  parts  of  sinovia  contain  1.75  of  this  salt.  The 
saline  eflllorescenct  is  carbonate  of  soda. 

From  f.e  analysis  of  Mr  Miirgueron,  it  appears  that 
liinovia  is  composed  of  the  following  ingredients  : 


11.86  fibrous  matter, 
4.52  albumen, 
1.75  muriate  of  soda, 
.7 1  soda, 

.70  phosphate  of  lime, 
80.46  water. 


100.00 


Sect.  XVIII.     0/  Semen. 

The  peculiar  liquid  secreted  in  the  testes  of  males,  and 
destined  for  the  impregnation  of  females,  is  known  by  the 
name  of  semen. 

Semen,  when  newly  ejected,  is  evidently  a  mixture  of 
two  different  substances  :  the  one  fluid  and  milky,  which 
is  supposed  to  be  secreted  by  the  prostate  gland  ;  the 
other,  which  is  considered  as  the  true  secretion  of  the 
testes,  is  a  thick  mucilaginous  substance,  in  which  nu- 
merous white  shining  fiiaments  may  be  discovered.  It 
has  a  slight  disagreeable  odour,  an  acrid  irritating  taste, 
and  its  specific  gravity  is  greater  than  that  of  water. 
When  rubbed  in  a  mortar,  it  becomes  frothy,  and  of  the 
consistence  of  pomatum,  in  consequence  of  its  envelop- 
ing a  great  number  of  air  bubbles.  It  converts  paper 
stained  with  the  blossoms  of  mallows  or  violets  to  a 
green  colour,  and  consequently  contains  an  alkali. 

As  the  liquid  cools,  the  mucilaginous  part  becomes 
transparent,  and  acquires  greater  consistency ;  but  in 
about  twenty  minutes  after  its  emission,  the  whole  be- 
comes perfectly  liquid.  This  liquefaction  is  not  owing 
to  tlie  absorption  of  moisture  from  the  air,  for  it  loses 
instead  of  acquiring  weight  during  its  exposure  to  the 
atmosphere  ;  nor  is  it  owing  to  the  action  of  the  air,  for 
it  takes  place  equally  in  close  vessels. 

When  oxymuriatic  acid  is  poured  into  semen,  a  num- 
ber of  white  flakes  precipitates,  and  the  acid  loses  its 
peculiar  odour.  These  flakes  are  insoluble  in  water,  and 
even  in  acids.  If  the  quantity  of  acid  be  sufficient,  the 
semen  acquires  a  yellow  colour.  Thus  it  appears  that 
semen  contains  a  mucilaginous  substance,  analogous  to 
that  of  the  tears,  which  coagulates  by  absorbing  oxygen. 
Mr  Vauquelin  obtained  from  100  parts  of  semen  six  parts 
of  this  mucilage. 

When  semen  is  exposed  to  the  air  about  the  tempera- 
ture of  60°,  it  becomes  gradually  covered  with  a  trans- 
parent pellicle,  and  in  three  or  four  days  deposites  small 
transparent  crystals,  often  crossing  each  other  in  such  a 
manner  as  to  represent  the  spokes  of  a  wheel.  These 
crystals,  when  viewed  through  a  microscope,  appear  to 
be  four-sided  prisms,  terminated  by  very  long  four-sided 
pyramids.  They  may  be  separated  by  diluting  the  liquid 
with  water,  and  decanting  it  off".  They  have  all  the 
properties  of  ])liosphale  of  lime.  If,  after  the  appear- 
ance of  these  crystals,  the  semen  be  still  allowed  to 
remain  exposed  to  the  atmosphere,  the  pellicle  on  its 
surface  gradually  thickens,  and  a  number  of  white  roimd 
bodies  appear  on  different  parts  of  it.  These  bodies  also 
are  piiosijhate  of  lime,  prevented  from  crystallizing  regu- 
larly by  the  too  rapid  abstroction  of  moistuie.  Mr  Vau- 
quelin found  tl'.at  100  parts  of  semen  contain  three  parts 
of  ijiiosphate  of  lime.  If,  at  liiis  period  of  the  evapora- 
tion, the  air  becoivies  moist,  other  ci'vstals  apjjear  in  the 
semen,  which  have  the  properties  of  carbonate  of  soda. 
The  evaporation  does  not  go  on  to  complete  exsiccation, 
unless  at  the  temperature  of  77°,  and  when  the  air  is 
very  dry.     When  all  the  moisture  is  evaporated,  the 
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semen  has  lost  0.9  of  its  weight;  the  residuum  is  semi- 
transparent  like  liorii,  and  brittle. 

Thus  it  appears  tlial  semen  is  romposcdof  the  follow- 
ing ingredients : 

90  water. 
6  mucilage. 
3  phosphate  of  lime. 
1.  soda. 


100 


Sect.  XIX.     Of  Animal  Poisons. 

Several  animals  are  furiiislied  with  li(|uid  juices  of  a 
poisonous  nature,  which,  when  poured  into  Iresli  wounds, 
occasion  the  disease  or  death  of  the  wounded  animal.  Ser- 
pents, bees,  scorpions,  spiders,  arc  well  known  examples 
of  such  animals.  The  chemical  properties  of  these 
poisonous  juices  deserve  peculiar  attention  ;  because  it 
is  only  from  such  an  investigation  that  we  can  hope  to 
explain  the  fatal  changes  which  they  induce  on  the  ani- 
mal economy,  or  to  discover  an  antidote  sufliciently  pow- 
erful to  counteract  their  baneful  influence.  Unfortunately 
the  task  is  difticult,  and  perhaps  surpasses  our  chemical 
powers.  For  the  progress  already  made  in  the  inves- 
tigation, we  are  indebted  almost  entirely  to  the  labours 
of  I'ontana. 

1.  The  poison  of  the  viper  is  a  yellow  liquid,  which 
lodges  in  two  small  vesicles  in  the  animal's  mouth. 
These  communicate  by  a  tube  with  the  crooked  fangs, 
which  are  hollow,  and  terminate  in  a  small  cavity.  When 
the  animal  bites,  the  vesicles  arc  squeezed,  and  the  poi- 
son is  forced  through  the  fangs  into  the  wound. 

This  poisonous  juice  occasions  the  fatal  effects  of  the 
viper's  bite.  It  has  a  yellow  colour,  has  no  taste  ;  but 
when  applied  to  the  tongue  occasions  numbness.  It  has 
the  appearance  of  oil  before  the  microscope,  but  it  unites 
readily  with  water.  It  produces  no  change  on  vegeta- 
ble  blues. 

When  exposed  to  the  open  air,  the  watery  part  gra- 
dually evaporates,  and  a  yellowish-brown  substance  re- 
mains, which  has  the  appearance  of  gum  arable.  In  this 
state  it  feels  viscid  like  gum  between  the  teeth  ;  it  dis- 
solves readily  in  water,  hut  not  in  alcohol  ;  and  alcohol 
throws  it  down  in  a  white  powder  from  water.  Neither 
acids  nor  alkalies  have  nmch  effect  upon  it.  It  does  not 
unite  with  volatile  oils  nor  sulphuret  of  potash.  When 
heated  it  docs  not  melt,  but  swells,  and  does  not  inflame 
till  it  has  become  black.  These  properties  are  similar 
to  the  properties  of  gum,  and  indicate  the  gummy 
nature  of  tliis  poisonous  substance.  Fontana  made  a  set 
of  experiments  on  the  dry  poison  of  the  viper,  and  a 
similar  set  on  gum  arabic,  and  obtained  tiie  same  results. 
From  the  late  observations  of  Dr  Russel,  there  is 
reason  to  believe  that  the  poisonous  juices  of  the  other 
serpents  are  similar  in  their  properties  to  those  of  the 
viper. 

Tliis  striking  resemblance  between  gums  and  the  poi- 
son of  the  viper,  two  substances  of  so  opposite  a  nature 
in  their  effects  upon  the  living  body,  is  a  humiliating 
proof  of  the  small  progress  we  have  made  in  the  chemi- 
cal knowledge  of  these  intricate  substances.  The  poison 
of  the  viper,  and  of  serpents  in  general,  is  most  hurtful 
when  mixed  witli  tlic  blood.  Taken  into  the  stomach  it 
kills,  if  the  quantity  be  considerable.  Fontana  has  ascer- 
tained tiwt  its  fatal  effects  are  proportional  to  its  quanti- 
ty, compared  with  tlie  quantity  of  Uie  blood.     Hence  the 


danger  diminishes  as  the  size  of  the  animal  increases. 
Small  birds  and  quadrupeds  die  immediately  when  they 
are  bitten  by  a  viper  j  but  to  a  full-sized  man  the  bite 
seldom  proves  fatal. 

Ammonia  has  been  proposed  as  an  antidote  to  the  bite 
of  the  viptr.  It  was  introtluced  in  conser|Uence  of  the 
theory  of  l)r  .Mead,  that  the  poison  was  of  an  acid  na- 
ture. Thi'  numerous  trials  of  that  medicine  by  Fontaiia 
robbed  it  of  all  its  celebrity  ;  but  it  has  been  lately  re- 
vived and  recommended  by  Ur  Ramsay  as  a  certain  cure 
for  the  bite  of  the  rattlesnake." 

2.  The  venom  of  the  bee  and  the  wasp  is  also  a  liquid, 
contained  in  a  small  vesicle,  forced  through  the  hollow 
tube  of  the  sting  into  the  wound  inflicted  by  that  instru- 
ment. From  the  experiments  of  Foiitana,  we  learn  that 
it  bears  a  striking  resemblance  to  the  poison  of  the  vi- 
per. That  of  the  bee  is  much  longer  in  drying  when  ex- 
posed to  the  air  than  the  venom  of  the  wasp. 

3.  The  poison  of  the  scorpion  resembles  that  of  the 
viper  also.  But  its  taste  is  hot  and  acrid,  which  is  the 
case  also  with  the  venom  of  tlie  bee  and  the  wasp. 

4.  No  experiments  upon  which  we  can  rely  have  been 
made  upon  the  poison  of  the  spider  tribe.  From  the  ra- 
pidity with  which  tlicsc  animals  destroy  their  prey,  and 
even  one  another,  we  cannot  doubt  that  their  poison  is 
sufficiently  virulent. 

Sect.  XX.     Of  Sweat. 

A  quantity  of  matter  is  constantly  emitted  from  the 
skin;  this  mutter  is  invisible,  and  is  distinguished  by  the 
name  of  /icrsjiirati'jti.  Several  experiuients  were  made 
by  Lavoisier  and  Seguin  to  ascertain  its  amount.  Mr 
Cruickshanks  made  numerous  trials  to  determine  its  na- 
ture, and  it  has  been  lately  subjected  to  a  chemical  exa- 
mination by  Tiicnard. 

1.  Mr  Cruickshanks  put  his  hand  into  a  glass  vessel, 
and  luted  its  uiouth  at  his  wrist  by  means  of  a  bladder. 
The  interior  surface  of  the  vessel  became  gradually 
dim,  and  drops  of  water  trickled  down.  By  keeping  his 
hand  in  this  manner  for  an  hour,  he  collected  30  grains 
of  a  liquid,  wliicli  possessed  all  the  properties  of  pure 
water.  On  repe;>ting  the  same  experiment  at  nine  in  the 
evening  (thermometer  62°,)  he  collected  only  12  grains. 
The  mean  of  these  is  21  gi-ains.  But  as  the  hand  is  more 
exposed  than  the  trunk  of  the  body,  it  is  reasonable  to 
suppose  that  the  perspiration  from  it  is  greater  than  that 
from  the  hand.  Let  us  therefore  take  30  grains  per  hour 
as  the  mean  ;  and  let  us  suppose,  with  Mr  Cruickshanks, 
that  the  hand  is  j'jth  of  the  surface  of  the  body :  The 
perspiration  in  an  hour  would  amount  to  1880  grains, 
and  in  24  hours  to  43,200  grauis,  or  seven  pounds  six 
ounces  troy.  This  is  almost  double  of  the  quantity  as- 
certained by  Lavoisier  and  Seguin.  Hence  we  may  con- 
clude that  more  matter  is  perspired  through  the  hand 
than  the  other  parts  of  the  body,  provided  Mr  Cruick- 
shank's  estimate  of  the  ratio  between  the  surface  of  the 
hand  and  bodv  be  not  erroneous. 


•  Dr  Barton,  who  has  probably  made  as  great  a  num- 
ber of  experiments  on  the  poison  of  the  rattlesnake  as  any 
person,  has  not  found  ammonia  to  be  efficacious  in  pre- 
venting its  fatal  operation.  A  considerable  proportion  of 
the  animal's  bitter  will  struggle  through  the  effects  of  the 
bite,  even  when  no  remedy  is  applied ;  and  it  is  most 
probably  in  such  cases  that  the  ammonia  has  been  sup- 
posed to  prove  efficacious.    Coxe. 
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lie  repeated  the  experiment  again  after  hard  exercise, 
and  collected  in  an  hour  48  grains  of  water.  He  found 
also,  that  this  aqueous  vapour  pervaded  his  stocking 
without  difliculty  ;  and  that  it  made  its  way  through  a 
shamoy  leather  glove,  and  even  through  a  leather  boot, 
thougli  in  a  much  smaller  quantity  than  when  the  leg 
wanted  that  covering. 

2.  Besides  water,  it  cannot  be  doubted  that  carbon  is 
also  emitted  from  the  skin  ;  but  in  what  state,  the  expe- 
riments hitherto  made  do  not  enable  us  to  decide.  Mr 
Cruickshanks  found  that  the  air  of  the  glass  vessel  m 
which  his  hand  and  foot  had  been  confined  for  an  hour 
contained  carbonic  acid  gas  ;  for  a  candle  burned  dimly 
in  it,  and  it  rendered  limewater  turbid. 

3.  Besides  water  and  carbon,  or  carbonic  acid  gas,  the 
skin  emits  also  a  particular  odorous  substance.  That 
every  animal  has  a  peculiar  smell,  is  well  known  :  the 
dog  can  discover  his  master,  and  even  trace  him  to  a  dis- 
tance, by  the  scent.  A  dog,  chained  some  hours  after 
his  master  had  set  out  on  a  journey  of  some  hundred 
miles,  followed  his  footsteps  by  the  smell,  and  found 
him  on  the  third  day  in  the  midst  of  a  crowd.  But  it  is 
needless  to  multiply  instances  of  this  fact ;  they  are  too 
ivell  known  to  every  one.  Now  this  smell  must  be  ow- 
ing to  some  peculiar  matter  which  is  constantly  emitted ; 
and  this  matter  must  differ  somewhat  either  in  quantity 
or  some  other  property,  as  we  see  that  the  dog  easily 
distinguishes  the  individual  by  means  of  it.  Mr  Cruick- 
shanks has  made  it  probable' that  this  matter  is  an  oily 
substance  ;  or  at  least  that  there  is  an  oily  substance 
emitted  by  the  skin.  He  wore  repeatedly,  night  and 
day,  for  a  month,  the  same  vest  of  fleecy  hosiery  dur- 
ing the  hottest  part  of  the  siunmer.  At  the  end  of  this 
time  he  always  found  an  oily  substance  accumulated  in 
considerable  masses  on  the  nap  of  the  inner  surface  of 
the  vest,  in  the  form  of  black  tears.  When  rubbed  on 
paper,  it  makes  it  transparent,  and  hardens  on  it  like 
grease.  It  burns  with  a  white  flame,  and  leaves  behind 
it  a  charry  residuum. 

4.  BerthoUet  has  observed  the  perspiration  acid;   and 
he  has  concluded  that  the  acid  which  is  present   is  the 
phosphoric  :  but  that  has  not  been  proved.     Indeed  the 
late  experiments  of  Thenard   have  proved  that  the  acid 
\n  fiers/iirrd  matter  is  not  tlie  phosphoric,  but  the  acetic. 
He  employed  the  method  practised  liy  Mr  Cruickshanks 
to  collect  this  matter.  Different  persons  wore  clean  flan- 
nel waistcoats  next  their  skin  for  ten  days;  the  waistcoats 
had  been  first  washed  with  soap,  then  in  pure  water,  then 
in  water  acidulated   with   muriatic   acid,  and  lastly  in  a 
great  quantity  of  pure   water.     He   steeped   the   waist- 
coats  in   hot  distilled   water,  and   tims   separated  fiom 
them  the  perspired  matter.     The   liquid  was   put  into  a 
retort,  and   concentrated   to  the  consistence  of  a   syrup. 
The  liquid  wliich  came  over  had  a   disagreeable   smell, 
and  reddened  infusion  of  litmus.    Kept  in  an  open  vessel 
it  retained   its   transparency,  but   lost   its   odour.     The 
residue  in  the  retort  hud  no  smell.     It  was  strongly  acid, 
and  tasted  distinctly  of  common  salt,  while  at  the  same 
time   an    acrid  and  hot   flavour  could  be  distinguished. 
When   evaporated  to   dryness  and  strongly  heated,  the 
acid  which  it  contained  was  dissipated  or  destroyed,  and 
the  residue  consisted  of  common  salt,  charcoal,  and  mi- 
nute traces  of  pliospliale  of  lime,  and  oxide  of  iron.  The 
same  destruction  of  the  acid  took  place  if  it  was  previ- 
ously saturated  with  potash  before  it  was  heated  to  red- 
ness, and  in  that  case  the  potash  was  converted  into  a 


carbonate.  When  saturated  with  an  alkali,  and  distilled 
along  with  phosphoric  acid,  it  yielded  an  acid  which 
possessed  all  the  characters  of  the  acetic. 

5.  The  small  quantity  of  animal  matter  which  The- 
nard found  in  the  perspired  matter,  possessed  characters 
which  induced  him  to  consider  it  as  similar  to  gelatine 
in  its  nature. 

Sect.  XXI.     0/  Urine. 

Fresh  urine  differs  considerably  in  its  appearance,  ac- 
cording to  the  state  of  the  person,  and  the  time  at  which 
it  is  voided.  In  general,  healthy  urine  is  a  transparent 
liquid  of  a  light  amber  colour,  an  aromatic  odour  resem- 
bling that  of  violets,  and  a  disagreeable  bitter  taste.  Its 
specific  gravity  varies,  according  to  Mr  Cruickshanks, 
from  1  005  to  1.033.  When  it  cools,  the  aromatic  smell 
leaves  it,  and  is  succeeded  by  another,  well  known  by 
the  name  of  urinous  smell. 

1.  Urine  reddens  paper  stained  with  turnsole  and  with 
the  juice  of  radishes,  and  therefore  contains  an  acid. 
This  acid  has  been  generally  considered  as  the  phos- 
phoric; but  Thenard  has  shown  that  it  is  in  reality  the 
acetic. 

2.  If  a  solution  of  ammonia  be  poured  into  fresh  tirine, 
a  white  powder  precipitates,  which  has  the  properties  of 
phosphate  of  lime. 

3.  If  the  phosphate  of  lime  precipitated  from  urine 
be  examined,  a  little  magnesia  will  be  found  mixed  with 
it.  Fourcroy  and  Vauquelin  have  ascertained,  that  this 
is  owing  to  a  little  phosphate  of  magnesia  which  urine 
contains,  and  which  is  decomposed  by  the  alkali  of  lime 
employed  to  precipitate  the  phosphate  of  lime. 

4.  Proust  informs  us,  that  carbonic  acid  exists  in  urine, 
and  that  its  separation  occasions  the  froth  which  appears 
during  the  evaporation  of  urine. 

5.  Proust  has  observed,  that  urine  kept  in  new  casks 
deposites  small  crystals,  which  effloresce  in  the  air  and 
fall  to  powder.  These  crystals  possess  the  properties  of 
the  carbonate  of  lime. 

6.  When  fresh  urine  cools,  it  often  lets  fall  a  brick- 
coloured  precipitate,  which  Scheele  first  ascertained  to 
be  crystals  of  uric  acid.  All  urine  contains  this  acid, 
even  when  no  sensible  precipitate  appears  when  it  cools. 

7.  During  intermitting  fevers,  and  especially  during 
diseases  of  the  liver,  a  copious  sediment  of  a  brick-red 
colour  is  deposited  from  urine.  This  sediment  contains 
the  rosacic  acid  of  Proust. 

8.  If  fresh  urine  be  evaporated  to  the  consistence  of 
a  syrup,  and  muriatic  acid  be  tlien  poured  into  it,  a  pre- 
cipitate appears,  which  possesses  the  properties  of  ben- 
zoic acid. 

9.  When  an  infusion  of  tannin  is  dropt  into  urine,  a 
white  precipitate  appears,  having  the  properties  of  the 
combination  of  tannin  and  albumen  or  gelatine.  Their 
quantity  in  healthy  urine  is  very  small,  often  indeed  not 
sensible.  Cruickshanks  found  that  the  ]>rccipitate  afford- 
ed by  tannin  in  healthy  urine  amounted  to  j^jith  part  of 
the  weight  of  the  urine. 

10.  If  urine  be  evaporated  by  a  slow  fire  to  the  con- 
sistence of  a  thick  syrup,  it  assumes  a  deep  brown  co- 
lour, and  exhales  a  fetid  ammoniacal  odour.  When  al- 
lowed to  cool,  it  concretes  into  a  mass  of  crystals,  com- 
posed of  all  the  eomponent  parts  of  urine.  If  four  times 
its  weight  of  alcohol  be  poured  into  this  mass,  at  inter- 
vals, and  a  slight  heat  be  applied,  the  greatest  part  of  it 
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is  dissolved.  The  alcohol  which  has  acquired  a  Uiown 
colour,  is  to  1)0  tlccani<(l  ofl",  and  dislilled  in  a  retort  in 
a  sand  hc:il,  till  the.  mixture  has  boiled  lor  some  time, 
and  a(  quired  the  consistence  of  a  syrup.  By  this  linu: 
tlic  wliole  of  the  alcohol  has  |)assed  olV,  and  llie  luatler, 
on  cooling,  crystallizes  in  c|uadran(;ul:ir  plates,  which  in- 
tersect each  other.  This  substance  is  !/)■<■«,  which  com- 
poses -jV'"*  '^^  ^'^'^  urine,  provided  the  watery  part  be  ex- 
cluded. To  lliis  substance  the  taste  and  smell  of  urine 
are  owing.  Il  is  a  substance  which  characterises  urine, 
and  constitutes  it  what  it  is,  and  to  which  the  greater 
part  of  the  very  singular  phenomena  of  urine  are  to  be 
ascribed. 

1 1.  According  to  Fourcroy  and  Vauquelin,  the  colour 
of  tiriiie  depends  upon  the  urea:  the  greater  the  propor- 
tion of  urea,  the  deeper  the  colour.  Hut  Proust  has 
detected  a  resinous  uuitler  in  urine  similar  to  tlic  resin 
of  bile  ;  and  to  this  substance  he  ascribes  the  colour  of 
urine. 

12.  If  urine  be  slowly  evaporated  to  the  consistence 
•f  a  syrup,  a  number  of  crystals  make  their  appearance 
on  its  surface;  these  possess  the  properties  of  the  mu- 
riate of  soda. 

13.  The  saline  residuum  which  remains,  after  the  se- 
paration of  urea  from  crystallized  urine  by  means  of  al- 
cohol, has  been  long  known  by  the  names  o{  fusible  salt 
of  urine  and  microcosmic  salt. 

When  these  salts  are  txaiuincd,  they  arc  found  to 
have  the  propcrtiis  of  phosphates.  The  rhomboidal 
prisms  consist  of  phosphate  of  ammonia  united  to  a  lit- 
tle phosphate  of  soda  ;  the  rectangular  tables,  on  the 
contrary,  arc  phosphate  of  soda,  united  to  a  small  quan- 
tity of  phosphate  of  ammonia.  Urine,  then,  contains 
phosphate  of  soda  and  phosphate  of  ammonia. 

14.  When  urine  is  cautiously  evaporated,  a  few  cubic 
crystals  arc  often  deposited  among  the  other  salts  ;  these 
crystals  have  the  proi)erties  of  muriate  of  ammonia. 

15.  When  urine  is  boiled  in  a  silver  bason,  it  blackens 
the  bason  ;  and  if  the  ([uantity  of  urine  be  large,  small 
crusts  of  sulphuret  of  silver  may  be  detached.  Hence 
we  see  that  urine  contains  sulphur. 

Urine,  then,  contains  the  following  substances: 

1.  Water.  10.  Albumen. 

2.  Acetic  acid.  11.  Urea. 

3.  Phosphate  of  lim«.  12.  Resin. 

4.  Phosphate  of  magnesia,  13.   Muriate  of  soda. 
3.  Carbonic  acid.  M.  Pliospliate  of  soda. 

6.  Carbonate  of  lime.  15.   Phosphate  of  ammonia. 

7.  Uric  acid.  16.  Muriate  of  ammonia. 

8.  Rosacic  acid.  17.  Sulphur. 

9.  Benzoic  acid. 

These  are  the  only  substances  which  are  constantly 
found  in  healthy  urine  ;  but  it  contains  also  occasionally 
otiicr  substances.  Very  often  muriate  of  potash  may  be 
distinguished  among  the  crystals  which  form  during  its 
evaporation.  The  presence  of  tliis  salt  may  always  be 
delected  by  dropping  cautiously  some  tartaric  acid  into 
urine.  If  it  contains  nuiriate  of  potash,  there  will  preci- 
pitate a  little  tartar,  which  may  be  easily  recognized  by 
its  properties. 

Urine  sometimes  also  contains  sulphate  of  soda,  and 
even  sulphate  of  lime.  The  presence  of  these  salts  may 
be  ascertained  bv  pouring  into  uiine  a  solution  of  mu- 
ri;ite  of  baryt<  s  ;  a  copious  white  precipitate  appears, 
CO  sistingof  the  b.iryt  s  combined  with  phosphoric  acid, 
and  uii:i  sulphuric  acid,  if  any  bo  present.  This  prcci- 
pitat'.  nuisi  be  treated  with  a  suiilicient  quantity  of  muri- 
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atic  acid.  The  pliosphatc  of  barytcs  is  dissolved,  but  tlic 
sulphate  of  barytcs  remains  unaltered. 

Sect.  XXII.     0/  Morbid  Concrelioni. 

Hard  substances  occasionally  make  their  appearance 
in  difl'erent  parts  of  the  animal  body,  both  in  the  solidn 
and  the  cavities  destined  to  contain  the  fluids.  In  the  first 
case  they  are  denominated  eovcreiiona  or  os»iJicati'jn»  ; 
in  the  second  calculi.  Their  formation  is  an  irregularity 
in  the  animal  ttconomy,  and  they  often  produce  the  most 
excruciating  diseases.  They  may  be  divided  into  five 
classes;  namely,  1.  Ossifications ;  2.  Intestinal  concre- 
tions ;  3.  Biliary  calculi ;  4.  Urinary  calculi ;  5.  Gouty 
calculi. 

1.   Oasijicalions. 

Under  this  name  may  be  comprehended  all  the  concre- 
tions which  make  their  appearance  in  the  solid  parts  of 
the  animal  body.  The  following  are  the  most  remark- 
able of  these  : 

1.  Small  concretions  sometimes  form  in  the  pineal 
gland.     They  consist  of  |)hos|)hatc  of  lime. 

2.  Small  concretions  sometimes  form  in  the  salivary 
glands.     These  likewise  consist  of  phosphate  of  lime. 

3.  Pulmonary  concretions  are  occasionally  coughed  up 
by  consumptive  patients.  They  consist  sometimes  of 
phosphate  of  liinc,  sometimes  of  carbonate  of  lime,  and 
sometimes  of  a  mixture  of  both. 

4.  Hepatic  concretions  arc  composed  of  phosphate  of 
lime,  and  a  tough  animal  membrane. 

5.  The  concretions  which  sometimes  form  in  the  pros- 
tate-gland are  composed  of  phosphate  of  lime. 

2.  Jntentinal  Concretions. 

Concretions  sometimes  form  in  the  stomach  and  intes- 
tines, chiefly  of  the  inferior  animals.  Some  of  these  have 
been  celebrated  under  the  name  of  bezoars  for  their 
medical  virtue.  A  great  many  of  them  have  been 
analyzed,  and  no  fewer  than  eight  species  have  been 
ascertaiiicd. 

The  first  species  consist  of  concretions  composed  of 
supcrpiiosphate  of  lime,  the  second  of  phosphate  of  mag- 
nesia, the  third  of  ammonio-pliosphate  of  magnesia;  the 
fourth  of  the  yellow  matter  of  bile  ;  the  fifth  of  a  green- 
coloured  resinous  matter;  the  sixth  of  small  fragments 
of  the  boletus  igniarius  ;  the  seventh  of  bails  of  hair  felt- 
ed logctuer ;  and  the  eighth  of  woody  fibre. 

3.  Biliary  Calculi. 

Hard  bodies  sometimes  form  in  the  gall  bladder  and 
gall  ducts,  and  occasion  painful  diseases.  Foui-  kinds  of 
these  calculi  have  been  distinguished;  the  first  kind  is 
composed  of  a  matter  resembling  spermaceti  in  appear- 
ance, soluble  in  hot  alcohol,  and  crystallizing  as  the  alco- 
hol cools.  This  Ri  tter  has  been  called  adifiocire.  The 
second  kind  arc  an.,ular,  because  a  nun.bcrof  them  exist 
in  th.e  gall  bladiUr  together.  They  are  composed  of 
adipocirc,  with  a  tiiin  external  crust  of  yellow  matter  of 
bile.  The  third  kind  are  01  a  brown  colour,  and  are  sup- 
posed to  be  composed  of  the  altei-.d  yellow  matter  of  bile. 
The  gall  stones  of  o\cn  usually  are  of  this  kind.  The 
fourth  kind  docs  not  flame,  but  gradually  waste  away  at 
a  red  heat. 
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4.  Urinary  Calculi. 

It  is  well  known  that  concretions  not  unfrequently 
form  in  the  urinary  bladder,  and  occasion  one  of  the  most 
dismal  diseases  to  which  the  human  species  is  liable. 
These  bodies  have  been  carefully  and  repeatedly  examin- 
ed by  modern  chemists,  who  have  found  them  to  be  very 
various  in  their  composition.  No  less  than  nine  distinct 
substances  have  been  found.  These  being  mixed  in  dif- 
ferent proportions,  occasion  great  variation  in  the  com- 
position of  the  calculi.  The  following  are  the  sub- 
stances : 

1.  Uric  acid. 

2.  Phosphate  of  lime. 

3.  Phosphate  of  magnesia-and-ammonia. 

4.  Oxalate  of  lime. 

5.  Muriate  of  ammonia. 


6.  Magnesia. 

7.  Phosphate  of  iron. 

8.  Silica. 

9.  Urea. 

The  four  first  of  these  constitute  by  far  the  most  com- 
mon and  abundant  ingredients  of  urinary  calculi. 

5.  Gouty  Concretions. 

Tt  is  well  known  that  concretions  occasionally  make 
their  appearance  in  joints  long  subject  to  the  gout. 
These  concretions,  from  their  colour  and  softness,  are 
usually  distinguished  by  the  name  of  chalk-stones.  They 
are  usually  small,  though  they  have  been  observed  of  the 
size  of  an  egg.  All  of  them  hitherto  examined  have  been 
found  composed  of  uric  acid  and  soda,  so  that  they  con- 
sist of  the  salt  called  urate  of  soda. 
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ON  CHEMICAL  APPARATUS. 


Having  in  the  preceding  part  of  the  article  given  a 
pretty  full  outline  of  the  present  state  of  chemical 
science,  it  still  remains  for  us  to  make  our  readers 
acquainted  with  the  nature  of  the  apparatus  employed  by 
chemists,  and  with  the  manner  of  conducting  chemical 
experiments.  We  must  warn  our  readers,  however,  not 
to  be  led  away  by  the  too  common  notion,  that  an  expen- 
sive chemical  apparatus  is  indispensible  for  making  any 
progress  in  chemical  investigations.*  By  far  the  most 
eminent  chemist  who  has  ever  appeared,  we  meanScheele, 
conducted  his  researches,  and  completed  his  discoveries, 
with  a  very  slender  apparatus  indeed.  The  same  remark 
applies  to  Dr  Priestley.  And  Mr  Dalton,  one  of  the  most 
ing'enious  of  the  chemical  philosophers  at  present  in 
Britain,  has  conducted  all  his  acute  researches,  and  made 
all  his  important  discoveries,  witli  an  apparatus  so  slen- 
der as  to  astonish  every  person  who  has  seen  it,  and  is 
acquainted  with  the  numerous  and  important  discoveries 
made  by  this  celebrated  philosopher. 

That  we  may  give  some  interest  to  this  part  of  our 
subject,  v,-hich  is  naturally  dry  and  disagreeable,  though 
of  essential  importance,  we  shall  suppose  ourselves  giv- 
ing directions  to  a  young  student,  who  wishes  to  make  a 
complete  set  of  experiments  on  every  branch  of  chemi- 
cal science.  Now  iliere  are  four  distinct  departments  in 
chemistry,  which  require  each  a  peculiar  apparatus,  and 
■which  must  therefore  be  described  separately.  These 
ure  ticat,  gaseous  bodies,  liquids,  and  solids. 

Cn.vp.  I. 

.Ijiliaratus  for  Kx/ieriinenting  on  Heat. 

I.  The  first  and  most  essential  instrument  for  experi- 
tiienling  on  heat,  is  the  thermometer,  an  instrument  which, 
by  the  expansion  of  a  liquid  confined  in  a  glass  tube,  iii- 


•  Tiiis  is  a  very  important  and  useful  warning  to  the 
tyro  in  chemistry,  and  cannot  he  too  highly  a))preciated. 
The  practical  chemist  is  sufficiently  aware,  from  daily 
experience,  of  its  truth  ;  and  wiUiiij^ly  admits  his  con- 
viction of  it.     CoxE. 


dicates  the  temperature  of  any  substance  to  which  it  is 
applied.  For  an  account  of  the  construction  of  different 
kinds  of  thermometers,  we  refer  to  the  article  Ther- 
mometer. Fahrenheit's  thermometer  is  the  one  com- 
monly used  in  this  country.f  The  freezing  point  on  it  is 
marked  32°,  the  point  of  boiling  water  is  marked  212", 
so  that  in  this  thermometer  the  interval  between  freezing 
and  boiling  water  is  divided  into  180  degrees.  The  prac- 
tical chemist  ought  to  be  provided  with  a  variety  of  ther- 
mometers ;  some  graduated  as  high  as  the  boiling  point 
of  mercury,  others  as  low  as  the  freezing  point  of  that 
metal.  He  should  be  even  provided  with  a  spirit  of  wine 
thermometer,  graduated  as  low  as  100°.  If  he  is  engag- 
ed m  making  experiments  on  the  capacity  of  bodies  for 
heat,  he  ought  to  have  thermometers  so  delicate  as  to 
point  out  very  minute  changes  of  temperature.  Dr 
Crawford  had  a  thermometer  in  which  every  one  of  the 
usual  degrees  was  divided  into  50  parts,  so  that  he  could 
measure,  with  tolerable  precision,  the  hundredth  part  of 
a  degree  of  Fahrcnlieit's  thermometer.  It  was  with  this 
very  delicate  instrument  that  he  determined  the  specific 
heat  of  the  gaseous  bodies. 

The  differential  thermometer,  invented  by  Mr  Leslie, 
is  an  instrument  of  considerable  value  in  ascertaining 
minute  changes  in  temperature  confined  to  a  particular 
spot,  when  our  object  is  not  to  determine  the  variation  of 
the  temperature  of  the  room  in  which  we  are,  but  the 
peculiar  variation  in  any  point,  independent  of  the  gene- 
ral variation.  It  consists  of  two  equal  glass  balls,  joined 
together  by  a  glass  tube  bent  somewhat  in  the  form  of  a 
U.  The  tube  is  filled  villi  a  coloured  liquid.  If  one  of 
the  glass  balls  be  placed  in  a  position  hotter  than  that  in 
which  the  other  ball  is  placed,  the  air  within  it  expands 
and  presses  down  the  liquid  in  the  end  of  the  tube  nearest 
it.  A  scale  of  degrees  is  altachetl  to  this  leg  of  the 
tube,  by  which  the  heat  that  the  ball  experiences  is  in- 
dicated. See  the  thcrmoiiuter  represented  in  Plate 
CXLI.  Fig.  I. 

Various   thermometers,  or  fiyromctcrs  as  they  have 


t  That  is   ill   Ciieat   Britain  ;   it  is   likewise   the  gnc 
priu'  ipally  employed  in  the  United  States.     CoxE. 
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been  called,  have  been  roiUiivt-<l  to  measure  liip;li  cleyrcf, 
of  heal,  as  the  fusing;  points  ol'  the  metals,  to  most  oi 
wliieh  a  coiniiioii  thenuomclci-  cannot  lje  applicil.  One 
of  the  hist  of  these  was  contrived  l)y  Dr  (Cromwell  Mor- 
timer. It  consisted  of  a  rod  of  steel  or  brass,  vvliirh, 
by  its  cxpansicjn,  moved  a  lever  tiirniiij;  upon  an  axis, 
and  pointinj^  out  the  various  degrees  upon  a  plate. 
Tliough  this  instrument  is  not  suscej)tible  of  much  ac- 
curacy, yet  as  Dr  Mortimer  eniployed  it  to  determine 
tilt;  fuslnjr  point  of  tin,  lead,  zinc,  and  antimony,  and  as 
the  decrees  which  he  pointed  out  arc  still  to  be  found  in 
modern  chemical  books,  thoug-h  seldom  any  lefercnce  is 
made  to  the  original  experimenter,  we  shall  give  a  des- 
cription and  figure  of  Ids  pyrometer  in  this  place.  In 
Figures.  AB  is  a  round  rod  of  steel  or  brass,  a  C|uarler 
of  an  inch  thick  and  three  feet  one  inch  long.  When  the 
rod  is  of  brass  three  feet  long,  the  point  A  must  be  of 
steel  one  inch  long,  to  prevent  its  wearing  away  or  los- 
ing its  point,  which  conical  point  is  made  to  screw  on  and 
of]'.  CD,  ff/,  are  two  iron  supporters,  joined  by  a  flat 
cross  bar  at  bottom  D  d,  two  inches  long,  in  the  middle 
of  which  is  a  point  ^ih  of  an  inch  high  under  B,  which 
goes  into  a  hole  at  the  bottom  of  the  rod  U,  and  serves  to 
keep  the  rod  in  its  place  at  bottom  ;  as  the  cross  bar 
*  *,  having  a  hole  in  it  through  which  the  rod  passes, 
does  in  the  midtlle,  or  about  two  thirds  up  the  sujjporters, 
and  the  point  A  goes  into  a  small  hole  in  the  under  side 
of  the  lever,  all  which  keep  the  upright  rod  firm  and 
steady  in  its  place.  The  iron  supporters  are  flat,  or 
parallel  to  the  front  of  the  machine  fiom  C  to  X,  and  c 
to  X,  where  they  are  twisted  half  round,  so  that  the  lower 
parts  XD,  xJ,  stand  at  right  angles  with  the  upper  parts. 
This  contrivance  gives  llie  freer  access  to  the  rod  for  the 
sand  or  fluid  into  which  the  machine  is  set  to  measure 
its  heat,  the  supporters  standing  two  inches  asunder  at 
D  d ;  and  that  the  degrees  of  heat  may  be  compared 
uniformly  in  ditferent  experiments,  the  bottom  of  the 
rod  must  always  be  immersed  to  the  same  Iieight  in  the 
matter  to  be  examined.  On  that  account  there  is  a  mark 
made  quite  round  the  rod,  1^  inch  from  the  bottom  B. 
For  the  deeper  the  rod  is  immersed  into  any  matter,  it 
will  be  lengthened  the  more  by  the  same  degree  of  heat. 
EF  is  the  lever  which  turns  upon  the  axis  G.  At  V  is 
fastened  a  string,  which,  passing  twice  round  the  pulley 
n,  has  a  weight  I  lianging  to  the  other  end  of  it,  of  about 
^-Ib.  being  enough  to  keep  the  string  always  stretched. 
At  the  other  end  E  of  the  lever  is  hung  another  weight 
L,  which  must  be  heavy  enough,  not  only  to  counter- 
balance the  larger  arm  GF,  but  press  down  on  the  point 
A  with  a  weight  sufticient  to  keep  it  steady.  MNO  is 
the  back  part  of  the  plate,  like  the  dial-plate  of  a  clock 
made  of  brass,  the  front  of  it  being  as  in  Figure  3.  The 
pulley  II  turns  on  an  axis  C,  in  Figure  3,  which  goes 
through  the  plate,  and  on  the  other  side  or  front  of  the 
dial-plate  carries  a  hand  or  index  AB. 

Iron  being  a  metal  very  ill  adapted  for  frequent  ex- 
posure to  heat,  in  consetiuenee  of  its  great  ineomlnisti- 
bility,  Guyton  Morveau  has  lately  proposed  to  substitute 
a  rod  of  platinum  instead  of  iron.  We  do  not  consider 
it  as  worth  while  to  give  a  particular  account  of  his 
instrument ;  but  the  reader  who  is  inquisitive  upon  the 
subject,  will  find  it  described  in  the  JlnnaUs  de  C/iimic, 
vol.  xlvi.  p.  276. 

But  the  most  ingenious,  and  the  best  and  most  con- 
venient method  liitherto  thought  of  for  measuring  high 
degrees  of  heat,  was  contrived  by  Mr  Wedgewood,  and 
tlic  apparatus  is  well  known  by  the  name  of  Wedge- 


tvood'a  /lyromelcr.  It  consists  oi  small  n  \'.:tu<,  i 
of  jjoicelain  clay,  carefully  made  of  a  dctcriiii 
and  baked  in  a  low  red  heat.  He  employed  for  i;,i  pur- 
pose a  particular  bed  of  Ciirnish  clay.  Tliis  clay  wa< 
first  difliiscd  through  water,  and  the  lirpiid  passed 
through  fine  lawn.  The  clay  was  then  sulfcrcd  to  sub- 
side and  to  dry.  It  is  mixed  with  about  »th»  of  its 
weight  of  water,  kneaded  into  a  paste,  and  formed  uilo 
small  pieces,  in  little  moulds  of  metal,  ,«jllis  of  an  inch 
in  breadth,  with  the  sides  pretty  exactly  parallel  ;  /jlhs 
of  an  inch  in  depth,  and  1  inch  long.  These  pieces, 
when  perfectly  dry,  are  put  into  another  iron  mould  or 
gauge,  consisting  only  of  a  bottom  with  two  sides,  half  an 
inch  deep,  to  the  dimensions  of  which  sides  the  hreadili 
of  the  i)ieccs  is  to  be  paired  down.  The  constiluentH  of 
the  clay  employed,  according  to  Mr  Wedgewood's  ana- 
lysis, are  |ihs  alumina,  and  fths  silica. 

It  is  the  jiropcrty  of  clay  pieces,  after  having  been 
baked  in  a  red  heat,  to  shrink  permanently  in  their  dimen- 
sions, according  to  the  degree  of  heat  to  which  they  havi- 
been  exposed.  This  diminution  of  bulk  is  the  princi|)l(; 
of  Wedgewood's  pyrometer.  For  measuring  the  diminu- 
tion which  these  pieces  undergo  when  exposed  to  heat, 
a  gauge  is  made  of  two  pieces  of  brass,  24  inches  long, 
with  the  sides  exactly  straight,  divided  into  inches  and 
tenths,  fixed  half  an  inch  asunder  at  one  end,  and  ^'jihs 
at  the  other,  on  a  brass  plate  ;  so  that  one  of  the  clay 
pieces,  when  pared  down  in  the  iron  gauge,  will  just  fit 
the  wide  end.  This  gaiige  is  divided  into  240  degrees, 
each  of  which,  of  course,  is  one  tenth  of  an  incli  dis- 
tant from  the  succeeding  one.  The  wide  extremity  of 
the  gauge  is  marked  0,  and  the  degree  at  the  narrow  ex- 
tremity is  marked  240°.  Let  us  suppose  a  clay  piece  to 
be  exposed  for  a  few  minutes  to  the  heat  of  a  funiace, 
and  to  have  been  diminished  in  bulk  by  the  heat  one-fifth 
part.  It  is  obvious,  that  when  applied  to  the  gauge,  it 
will  slide  up  just  one-half  of  the  whole,  and  will  stop 
over  against  the  degree  marked  120°,  indicating  the  heat 
of  the  furnace  to  have  been  120°. 

Wedgewood,  by  a  very  ingenious  set  of  experiments, 
contrived  to  connect  his  pyrometer  scale  with  that  of 
Fahrenheit.  He  found  that  0,  on  his  scale,  correspond- 
ed to  107rj°  of  Fahrenheit,  and  that  every  degree  of 
his  pyrometer  is  equal  to  1  30°  of  Fahrenheit,  llencc, 
240°  Wedgewood,  or  the  extremity  of  the  scale,  corre- 
sponds with  32277°  of  Fahrenheit.  For  the  description 
of  his  i)yrometer,  and  the  experimental  hivestigations  by 
Wedgewood  himself,  the  reader  is  referred  to  the  P/ii- 
losofihical  Transactions,  1782,  vol.  Ixxii.  p.  i)5 ;  and 
1784,  vol.  Ixxiv.  J).  358.  Oljjections  have  been  made  to 
the  accuracy  of  Wedgewood's  pyrometer,  from  various 
quarters;  but  none  of  t!ie  olijcctions  which  we  have 
seen  are  warranted  by  accurate  experiments.* 

2.  Some  very  accurate  instruments  for  ascertaining  the 


*  We  possessed  a  ^Vedgewood's  pyrometer,  and  think 
we  ascertained  that  the  contraction  of  the  clay  pieces  arc 
not  comparable,  in  an  unexceptionable  manner,  by  the  fol- 
lowing experiments : 

Out  of  100  of  the  clay  pieces  which  accompanied  the 
instrument,  we  selected  six  pairs  which  were  most  equal 
in  lengtli  and  weight.  In  company  with  the  late  pi-ofes- 
sor  Woodhouse,  each  pair  was  separately  exposed  to 
heat,  until  the  crucible  became  white.  When  llie  pieces 
became  cold,  they  were  again  measured  and  wci;;hDd  : 
but  no  two  of  the  six  pairs  were  found  to  have  undergone 
5  H  2 


■96 


CHEMISTRY. 


expansion  of  solid  bodies  by  heat,  have  been  invented  by 
Ellicott,  Smeaton,  and  Ramsden.  For  an  account  of 
these,  we  refer  the  reader  to  the  Philosojihlcal  Transac- 
tions, 1736,  vol.  xxxix.  p.  297;  and  1751,  vol.  xlvii.  p. 
479;   and  1754,  vol.  xlviii.  p.  598. 

3.  For  containing  freezing  mixtures,  it  is  best  to  em- 
ploy a  double  vessel  of  tin-plate,  which,  in  consequence 
of  the  confined  stratum  of  air,  prevents  the  external  at- 
mosphere from  acting  so  speedily  on  the  mixture,  and 
destroying  its  efficacy.  Several  convenient  enough  ves- 
sels for  such  purposes  have  been  figured  and  described 
by  Mr  Walker,  in  the  Philosofihical  Transactions  for 
1795,  vol.  Ixxxv.  p.  270. 

4.  For  ascertaining  the  specific  heat  of  bodies,  or  the 
capacity  of  bodies  for  heat,  a  very  simple  method  was 
employed  by  Meyer.  And  from  the  subsequent  expe- 
riments of  Leslie  and  Dalton,  there  is  reason  to  believe 
that  the  method  is  accurate.  He  took  equal  bulks  of  the 
bodies  whose  specific  heats  he  wanted  to  know,  heated 
each  to  a  given  temperature,  and  then  allowed  them  to 
cool  a  given  number  of  degrees.  The  time  of  cooling 
in  seconds  multiplied  into  the  specific  gravity  of  each  bo- 
dy gave  its  specific  heat.  When  liquids  are  the  subjects 
of  experiment,  they  must  of  course  be  confined  in  a  ves- 
sel. The  specific  heat  of  this  vessel  must  be  previously 
determined,  and  the  effect  which  it  has  upon  the  rate  of 
cooling  of  the  liquid  must  be  attended  to,  otherwise  the 
results  obtained  will  be  inaccurate. 

The  apparatus  employed  to  ascertain  the  specific  heat 
of  bodies  by  mixture,  by  Black,  Wiike,  Crawford,  kc. 
requires  no  description.  But  there  are  two  pieces  of  ap- 
paratus connected  with  this  subject,  of  so  complicated 
a  nature,  that  they  will  require  to  be  particularly  no- 
ticed. The  first  of  these  is  the  apparatus  contrived  by 
Crawford,  for  determining  the  specific  heat  of  guseous 
bodies :  The  second  is  the  instrument  invented  by  La- 
voisier and  La  Place,  for  ascertaining  the  specific  heat 
of  bodies,  by  the  quantity  of  ice  which  they  are  capable 
of  melting.  To  this  instrument  they  gave  the  name  of 
calorimeter. 

Dr  Crawford's  very  delicate  apparatus  for  determin- 
ing the  specific  heat  of  the  gases,  was  the  following  : 
AB,  CD,  Fig.  4,  represent  two  slight  brass  cylindii- 
e.al  vessels,  of  equal  weights  and  capacities  ;  the  wciglit 
of  each  was  7  ounces,  3  drachms,  and  38  grains,  troy  ; 
the  length,  8J  inches ;  the  breadth,  2|  inches  near  the 
upper  extremity,  and  2|.  inches  near  the  bottom.  They 
■were  each  capable  of  containing  20  ounces  troy  of  wa- 
ter ;  and,  consequently,  the  solid  contents  of  each  is 
37.91  cubic  inches.  These  cylinders  terminate  in  the 
small  tubes  Is,  rk,  at  the  extremities  of  which  arc  fixed 
the  brass  cocks  .5  and/ir.  These  cocks  are  joined  to  the 
cross  bar  MN,  which  consists  of  two  elastic  brass  plates 
that  are  screwed  together  at  the  middle,  but   arc  capa- 


an  e(|ual  contraction,  and  the  difference  of  their  weight 
was  greater  than  before  tlie  experiments. 

When  the  manner  in  which  the  clay  j/icces  are  form- 
ed is  considered,  (as  mentioned  in  the  text,)  no  uniform 
power  being  employed  to  compress  them,  we  think  it 
must,  a  firiori,  be  concluded,  tliat  there  can  be  no  unifor- 
mity in  tiie  contraction  of  the  diflVrcnt  ])ieces,  as  it  ap- 
pears highly  probable  that  the  tUxrcmcnt  of  their  con- 
traction must  be  induenced  by  the  quantity  of  clay  in  a 
i^ivcn  length,  even  if  their  thickness  and  weight  shovtld 
be  considcrcclas  unimportant.    IIembel,  jun. 


ble  of  being  separated  from  each  other  to  a  little  dis- 
tance at  their  extremities  ;  in  consequence  of  which,  the 
necks  of  the  cocks  that  are  fixed  to  the  stems  of  the 
brass  vessels,  can  be  slipped  in  between  them,  where 
they  are  lodged  in  grooves  formed  for  receiving  them, 
and  are  made  fast  by  small  screws  that  pass  through  the 
extremities  of  the  plates.  To  the  middle  of  the  cross 
bar  is  fixed  a  square  socket,  the  inner  surface  of  which 
is  finely  polished,  and  which  is  of  such  a  size  as  to  be  ac- 
curately adapted  to  the  polished  upright  bar  EF,  and  at 
the  same  time  easily  moveable  upon  it.  At  equal  dis- 
tances from  the  upright  bar,  are  placed  the  tinned  ves- 
sels, GH,  IK,  that  have  a  little  more  than  double  the  ca- 
pacity of  the  brass  cylinders.  The  distance  of  these  ves- 
sels from  the  upright  bar  are  so  adjusted,  that  when  the 
cylinders  are  made  to  descend,  they  shall  be  directed  by 
the  bar  and  socket  precisely  into  the  centres  of  the  tin- 
ned vessels  ;  and  when,  in  descending,  they  have  arrived 
at  one-eighth  of  an  inch  from  the  bottoms  of  those  ves- 
sels, they  are  stopped  by  means  of  a  pin  fixed  in  the  up- 
right bar  at  the  point  d.  The  cylinders  being  made  for 
the  purpose  of  receivmg  the  gases  whose  specific  heats 
were  to  be  ascertained,  were  made  as  slight  as  was  con- 
sistent with  standing  the  external  pressure  of  the  atmos- 
phere when  exhausted.  AVith  a  view  to  diminish  t'.e  in- 
accuracy unavoidably  occasioned  by  tlie  heats  communi- 
cated by  the  cocks  s  and  k,  and  by  the  cross  bar  MN,  the 
tubes  h,  rk,  were  made  very  slight,  and  of  a  considera- 
ble lengtn  ;  the  distance  from  the  cocks  to  the  brass  cy- 
linders being  i\  inches.  From  the  length  and  slightness 
of  tlie  tubes,  it  was  found  that  the  brass  cylindcis  could 
not  be  kept  sufficiently  steady  in  the  centres  cf  the  tin- 
ned vessels  by  the  cross  bar  MN.  For  this  reason,  aiio- 
tner  bar,  OP,  was  added,  a  lateral  view  of  wiiich  is  giv- 
en in  Fig.  5.  In  this  figure,  ab  represents  a  narrow 
brass  plate,  of  a  considerable  thickness,  to  which  is  fixed 
the  socket  oji,  moveable  upon  the  upright  bar  formerly- 
described.  The  two  thin  plates  en,  dk,  are  riveted  to  ad, 
at  the  points  0  and  /;  ;  and  their  extremities,  /  and  m,are 
formed  into  grooves,  which  are  adapted  to  one  half  of 
the  circumference  of  the  stems  of  the  brass  cylinders, 
to  the  other  lialf  of  which  are  closely  applied  two  brass 
pieces,  wliich  are  also  grooved,  and  which  are  fastened 
to  the  plates  by  the  screws  r  and  s.  The  two  male 
screws,  g  and  /;,  are  passed  through  the  extremities  of 
the  thick  plate  ab.  These  are  intioduced  into  two  cor- 
responding female  screws,  in  the  thin  plates  en,  dk,  by 
means  of  which  it  is  evident,  that  the  latter  may  be  made 
to  approach  nearer  to  the  former,  or  to  recede  to  a  great- 
er distance  from  it.  This  motion  is  communicated  to 
the  stems  of  the  brass  cylinders,  by  means  of  whicli  they 
are  adjusted  in  such  a  manner,  as  that  wlien  they  are  in- 
troduced into  the  water,  they  shall  be  accurately  in  the 
centres  of  tlie  tinned  vessels,  where  they  are  kept  steadi- 
ly in  their  proper  positions.  The  superior  and  inferior 
cross  bars  are  connected  together  by  a  thin  plate  of 
brass,  which  passes  from  the  socket  of  tlie  former  to 
that  of  the  latter,  and  which  is  made  fast  by  means  of 
screws.  The  screw  that  fixes  this  plate  to  the  socket 
of  tiie  inferior  bar,  is  of  such  a  length,  as  when  screwed 
home,  to  extend  to  a  small  distance  beyond  its  inner  sur- 
face, by  which  means  the  apparatus,  in  descending  along 
tlie  upright  bar,  may  be  fastened  to  any  part  of  il. 

To  each  of  the  tinned  vessels  (see  Fig.  4.)  two  very 
small  mercurial  thermometers  are  fixed,  which  arc  of 
different  lengths;  the  larger  reaching  as  far  as  the  cen- 
tre of  Vie  vessel ;  the  shorter  exteudbig  a  little  lower 
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than  the  surface.  Tho  tliiTmomctcis  cib  and  cU,  wliitli 
indicate  the  lieat  in  the  vessel  (ill,  are  applied  to  a  thin 
plate  of  ivory  rf,  which  lias  two  scales  divided  u|)on  it, 
one  for  eacli  thernionicter.  This  plate  is  fixed  lo  the 
vessel  by  means  of  a  clanip  ff/i,  the  shank  of  which  con- 
sists of  two  thin  elastic  brass  plates,  united  at  the  to|), 
and  separable  from  each  other  at  the  lower  extremity. 
For  the  purpose  of  admittintj  the  thermometers,  the  pro- 
jectinjj  part  ov,  havinjj;  the  fif^ure  of  a  parallelopipcd, 
Mas  added  to  the  tinned  vessel.  The  exterior  side  of 
this  projection  is  received  between  the  plates  of  the 
shanks  described  above.  These  plates  are  closely  ap- 
plied to  it,  by  means  of  their  elasticity,  in  consequence 
of  which  the  clamp  is  steadily  retained  in  its  |)osilion,  at 
the  same  time  that  it  admits  of  a  considerable  decree  of 
elevation  or  depression.  Hence  the  depth  to  which  the 
thermometers  ai'c  sunk  may  be  varied  at  pleasure;  and, 
in  order  that  this  depth  may  be  accurately  known,  a  scale 
of  equal  parts  is  divided  ujmn  the  exterior  plate  of  the 
shank.  Through  the  ujiper  part  of  the  shank  is  passed 
a  small  male  screw  S,  .similar  lo  that  which  is  used  in 
adjusting  the  focus  of  a  telescope.  This  is  introduced 
into  a  corresponding  female  screw,  inserted  in  the  ivory 
plate,  whicli  has  the  thermometers  fixed  to  it;  and  as 
that  plate  is  suspended  in  the  clamp  by  a  pin,  around 
which  it  has  a  free  motion,  it  is  manifest,  that,  i)y  turning 
the  above  mentioned  screw,  the  thermometers  may  be 
made  10  r-pproach  nearer  the  centre  of  the  vessel,  or  to 
recede  further  from  it. 

The  two  Ijrass  cylinders  in  this  instrument  were  in- 
tended to  hold  the  gases  experimented  upon.  The  gas 
to  be  used  was  hrst  introduced  into  a  tin  syringe,  pre- 
viously filled  witli  water.  To  the  end  of  this  syringe 
was  fixed  a  worm,  terminating  in  a  (liiccid  bladder.  The 
worm  was  surrounded  by  a  mixture  of  salt  and  ice.  The 
gas  was  slowly  forced  through  this  worm  from  the  sy- 
ringe, and  extended  the  flaccid  bladder.  The  object  of 
this  was  to  free  the  gas  as  nuich  as  possible  from  mois- 
ture, by  exposing  it  to  the  cold  of  the  freezing  mixture. 
The  brass  cylinders  being  previously  exhausted  by 
means  of  an  air  pump,  the  bladder  was  screwed  to  the 
top  of  the  stem,  and  the  stop-cocks  being  opened,  the 
gas  rushed  in  and  filled  the  cylinder. 

The  next  object  was  to  heat  the  cylinder  containing 
the  gases  equally,  and  without  moistening  them.  Dr 
Crawford's  connivance  for  that  was  the  following  : 
AH  (Fig.  6.)  represents  a  quadrangular  tinned  vessel, 
that  has  the  two  smaller  vessels,  CD,  EF,  fixed  to  its 
bottom  by  means  of  dovetails,  along  which  they  may  be 
made  to  slide,  and  may  be  so  adjusted,  that  tlieir  dis- 
tances from  each  other  shall  be  equal  to  the  distances  of 
the  cylindrical  vessels  in  which  ttie  air  is  contained  ; 
their  size  being  such,  tiiat  tiiey  sliall  be  nearly  accurate- 
ly filled  by  those  vessels,  when  the  latter  are  introduced 
into  them.  It  is  therefore  manifest,  that  warm  water 
contained  in  the  large  vessel  AB,  and  coming  into  con- 
tact with  the  external  surfaces  of  the  smaller  vessels 
CD,  Et",  will  necessarily  communicate  a  part  of  its  heat 
to  those  vessels,  and  to  the  cylinders  which  are  placed  in 
them.  If  the  cylinders  had  been  heated  by  being  im- 
mediately immersed  in  warm  water,  a  quantity  of  mois- 
ture would  have  adhered  to  their  sides,  which  would 
have  produced  an  inaccuracy  in  the  experiment.  Two 
small  thermometers,  /,  r,  are  introduced  into  the  brass 
cylinders,  (Fiij.  4.)  in  order  to  indicate  the  heat  which 
the  gas  contained  in  them  requires.     Each  of  the  brass 


cylinders  is  enveloped  in  flannel,  in  order  to  confine  the 
heat  as  much  as  possible. 

Such  is  the  ingenious  apparatus  of  Dr  Crawfoid.  It 
remains  to  say  a  few  words  u]>oii  the  way  in  whi<  h  hiii 
experiments  were  conducted.  Suppose  he  waiited  to 
determine  the  relative  specific  heats  of  common  air  and 
oxygen  gas,  he  filled  one  of  the  cylinders  with  com- 
mon air,  and  the  other  with  oxygen  gas.  The  cyiin- 
ders  were  both  heated  equally  by  the  contrivance  exhi- 
bited in  Fig.  6.  Tliey  were  then  suddenly  let  down  into 
the  tinned  vessels,  IK,  CHI,  (Fig.  4.)  containing  each  an 
equal  quantity  of  water  of  the  same  temperature.  Tlipy 
were  allowed  to  remain  for  about  15  minutes,  and  li  iug 
withdrawn,  the  water  in  the  tinned  vessels  was  a;.Mtated 
for  a  little,  and  its  tempci-ature  taken.  As  the  weight 
and  temperature  of  each  brass  cylinder  and  its  flannel 
covering  was  the  same,  if  there  was  any  diff'ercncc  in  the 
temperatures  of  the  water  in  the  two  tinned  vessels,  that 
difterence  must  have  been  owing  to  the  heat  communi- 
cated by  the  gas  in  the  one  cylinder  being  greater  than 
the  heat  tommunicaled  by  the  gas  In  the  other  cylinder. 
Sup])ose,  for  example,  tiiat  the  water  exposed  to  the  ac- 
tion of  the  cylinder  containing  tne  oxygen  gas,  were  one 
degree  hotter  than  the  water  exposed  to  the  uction  of  the 
cylinder  contaii.ing  the  common  air;  it  follows  from  this, 
that  3".91  cubic  inches  of  oxygen  gas,  when  they  cool  a 
certain  number  of  degrees,  give  1°  more  heat  to  a  cer- 
tain weight  of  water,  than  the  same  bulk  of  common  air. 
From  the  knowledge  of  this  fact,  the  cai)acity  of  each 
for  heat  is  easily  inferred.  Such  was  the  ingenious  me- 
thod emjjloyed  by  Dr  Crawford;  and  the  caj-e  and  ad- 
dress with  which  his  experiments  were  conducted  can- 
not be  loo  highly  praised.  At  the  same  time,  we  are 
afraid  that  his  results  are  not  near  approximations  to  the 
truth;  and  tliat  the  unavoidable  errors  of  experiment, 
when  the  whole  difTercnce  between  the  temperatures 
amounts  only  to  one  or  two  tenths  of  a  degree,  arc  such, 
as  to  render  every  result  obtained  by  his  nietliodof  little 
value.  Though  the  time  which  a  body  takes  in  cooling, 
when  placed  in  the  difterent  gases,  does  not  depend  up- 
on their  capacity  for  heat  alone,  yet  as  that  capacity  in- 
fluences the  result,  valuable  inferences  may  be  drawn 
from  experiments  made  in  that  way  ;  and  they  promise 
to  lead  ultimately  to  a  much  more  precise  knowledge  of 
the  capacity  of  the  diflerent  gases  for  heat,  than  any 
other  method  which  has  been  hiihcilo  thought  of. 

The  calorimeter  is  an  instrument  contrived  by  Lavoi- 
sier and  La  Place,  for  determining  the  specific  heal  of 
bodies,  and  was  first  described  by  them  in  the  Memoirs 
of  the  French  Academy  for  1780,  p.  355.  Lavoisici 
afterwards  rc-published  the  account  of  it  in  his  Elements 
of  Chemistry,  Part  III.  Chap.  iii.  It  was  founded 
upon  this  well  known  fact,  that  if  a  hot  bo<ly  be  sur- 
rounded by  a  sphere  of  ice,  none  of  ihe  heat  can  pene- 
trate through  the  ice,  but  will  be  all  employed  to  melt  it. 
Hence  the  quantity  of  ice  melted  ought  to  measure  the 
quantity  of  heat  which  has  escaped  out  of  the  hot  body, 
and,  of  course,  gives  us  the  relative  specific  heats  of  all 
the  bodies  examined  in  this  manner.  The  calorimeter 
is  represented  in  I'ig  7.  It  consists  of  three  vessels 
enclosed  within  each  other.  The  innermost  of  these, 
////,  into  which  the  substance-submitted  to  experiment 
is  put,  is  composed  of  a  grating,  or  cage  of  iron  wire, 
supported  by  several  iron  bars.  Its  opening,  or  moutli, 
is  covered  by  a  lid,  which  is  composed  of  the  same  ma- 
terials.    The  middle  cavity,  bb66,ii  intended  to  contain 
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ilic  ice  ■which  surrounds  the  interior  cavity,  and  which 
is  intended  to  be  melted  by  the  heat  of  the  substances 
employed  in  the  experiment.  The  ice  supported  by  the 
grate,  mm,  at  the  bottom  of  the  cavity,  has  under  it  a 
sieve.  In  pioportion  as  the  ice  contained  in  the  middle 
cavity  is  mclteil  by  the  heat  disengaged  from  the  body 
placed  in  the  interior  cavity,  the  water  runs  through  the 
grate  and  sieve,  and  falls  through  a  conical  funnel  into  a 
receiver  placed  below  it.  The  external  cavity,  aaaa,  is 
filled  with  ice,  to  prevent  any  effect  upon  the  ice  in  the 
middle  cavity  from  the  heat  of  the  surrounding  air;  and 
the  water  produced  from  it  is  carried  oft"  by  the  pipe 
ST,  which  shuts  by  means  of  the  stop-cock  r.  The 
whole  machine  is  covered  with  a  lid,  made  of  tin-plate 
and  painted. 

When  this  machine  is  to  be  used,  the  outer  and  mid- 
dle divisions  are  filled  with  pounded  ice,  well  rammed, 
and  without  any  vacuity.  The  machine  is  then  opened, 
and  the  substance,  submitted  to  experiment,  being  pla- 
ced in  the  interior  cavity,  it  is  instantly  closed.  After 
waiting  till  the  body  is  cooled  down  to  the  freezing  point, 
the  water  which  has  run  out  from  the  middle  cavity  is 
carefully  weighed.  This  water  obviously  measures  the 
quantity  of  lieat  which  has  escaped  from  the  body  expc- 
limented  upon,  during  its  cooling  to  the  freezing  point. 
For  the  various  precautions  employed  by  the  French  phi- 
losophers, during  their  experiments  with  this  apparatus, 
to  ensure  accuracy,  the  reader  may  consult  Mr  Lavoi- 
sier's account  of  them  in  his  Elements  of  Chemistry,  to 
which  we  have  referred  above.  The  only  person  in  this 
country,  who  has  attempted  to  repeat  the  experiments 
of  Lavoisier  and  La  Place,  was  the  late  Mr  Wedgewood. 
In  his  trials  a  phenomenon  took  place,  v.hich  prevented 
liim  from  being  able  to  draw  any  conclusions  from  his 
trials.  Tlie  water  which  ran  from  the  melted  ice  actually 
froze  again,  th.ough  the  temperature  of  the  ice  was  at 
32°.*  Such  a  phenomenon,  vuiless  it  can  be  obviated, 
obviously  makes  the  calorimeter,  ingenious  as  the  con- 
trivance at  first  sight  appears,  entirely  useless  as  an  in- 
strument for  investigating  the  specific  lieat  of  bodies. 
The  freezing  of  the  water  seems  to  be  owing  to  the  cold 
produced  by  its  evaporation.  From  Mr  Wilson's  experi- 
ments, it  appears  that  the  evaporation  of  ice  is  greatest, 
when  its  heat  is  32°,  Now,  as  the  temperature  of  the 
water,  produced  by  the  melting  of  the  ice  in  the  calori- 
meter, cannot  much  exceed  32°,  it  is  obvious  that  a  very 
slight  diminution  of  temperature  by  evaporation  will  be 
suflicient  to  begin  congelation ;  and  when  congelation 
once  begins,  the  attraction  of  the  spiculae  of  ice  formed 
for  the  particles  of  watei-,  will  probably  tend  to  increase 
the  quantity  of  ice. 

There  are  no  other  apparatus  connected  with  heat, 
which  seem  to  require  particular  description.  The  con- 
trivances of  Mr  Leslie  and  of  Count  Rumford  possess 
great  ingenuity  ;  but  arc  so  simple,  that  the  reader  can 
find  no  difficulty  in  understanding  them. 


Cn.\r.  II. 

ji/ifiaralus  /vr  I'.x/icrimcnts  wil/i  Gases. 

Tins  branch  of  Chemistry  requires  by  far  the  most 
expensive  and  complicated  apparatus.  We  shall  satisfy 
ourselves  with  descriljing  the  most  important  requisites. 
Almost  every  chemical  experimenter  has  added  some- 
thing of  his  own  to  this  department  of  chemical  vessels. 


Hence  it  would  be  an  endless  and  a  useless  task  to  de- 
scribe every  thing  that  has  been  proposed,  or  even 
brought  into  use. 

1.  The  first  requisite  is  a  water-trough,  for  preparing 
the  gases,  and  for  containing  the  vessels  in  which  the 
gases  are  confined.  These  are  of  various  sizes,  accord- 
ing to  the  extent  of  the  laboratory,  or  the  objects  which 
the  proprietor  has  chiefly  in  view  :  the  largest  are  made 
of  wood  and  lined  with  lead,  about  four  feet  long,  three 
wide,  and  two  deep.  They  have  a  wooden  shelf  fixed 
about  three  inches  under  the  surface,  upon  one  side  of 
the  trough,  for  holding  the  glass  jars.  This  shelf  js 
perforated  with  holes,  for  the  conveniency  of  pouring 
the  gases  from  one  jar  to  another;  and  these  holes  are 
usually  funnel-shaped,  having  their  wide  mouth  at  the 
under  side  of  the  shelf.  This  trough,  when  to  be  used, 
is  to  be  filled  with  clean  water.  Water-troughs  are  often 
made  much  smaller  than  this.  In  that  case,  they  are 
only  made  of  tin-plate  and  japanned;  or  what  would  be 
much  better,  and  perhaps  even  ultimately  cheaper, 
would  he  to  make  them  of  copper,  which  ought  like- 
wise to  be  japanned.  A  trough  of  this  kind,  two  feet 
long,  sixteen  inches  wide,  and  as  much  in  depth,  with 
a  shelf  soldered  to  one  of  its  ends,  also  of  copper,  and 
placed  about  two  inches  under  the  surface,  would  an- 
swer a  great  variety  of  purposes,  and,  from  its  small 
size,  would  be  convenient,  as  it  could  easily  be  carried 
from  one  place  to  another,  even  when  full  of  water. 
We  shall  give  a  figure  of  the  small  tinned  iron  water- 
troughs  that  are  commonly  used  in  London,  a  (Fig.  8.) 
is  a  deep  oblong  trough,  made  of  thin  tinned  iron,  well 
japanned,  generally  18  inches  long,  9  broad,  and  14 
deep.  About  3i  inches  from  the  top  is  a  shelf  of  the 
same  material,  extending  entirely  across  the  trough,  and 
rather  more  than  a  third  of  its  length.  This  shelf  is 
given  inverted  in  Fig.  9.  to  show  an  oval  rim  projecting 
from  it,  in  the  centre  of  which  are  two  small  holes,  the 
use  of  which  is  to  secure  and  convey  the  gas  into  any 
vessel  set  upon  it,  (as  the  bottle.  Fig.  8.)  This  shelf  has 
also  two  larger  holes  to  receive  two  bottle  supporters. 
Fig.  10.  and"  6,  Fig.  8. 

2.  To  prepare  the  gases,  various  vessels  may  be  em- 
ployed, according  to  the  nature  of  the  gas  wanted.  Small 
retorts,  with  long  beaks,  (see  Fig.  11.  and  12.)  answer 
very  well ;  or  Hasks,  with  bent  tubes  ground  into  lliem. 
(See  Fig.  13,  14,  and  15.) 

3.  To  receive  the  gases  as  they  come  over,  the  most 
simple  apparatus  consists  of  glass  phials,  with  ground 
stoppers,  made  perfectly  air  tight.  These  may  be  filled 
one  after  another,  and,  the  stoppers  being  fitted  in,  may 
be  placed  with  their  mouths  inverted  in  a  vessel  of  wa- 
ter, and  kept  till  wanted;  or  glass  jars  may  be  employ- 
ed, open  below  and  shut  above,  as  those  represented  in 
Fig.  16,  17.  Plate  CXLI.;  and  in  Fig.  1.  PlateCXLII. 

4.  When  the  quantity  of  gas  prepared  is  considerable, 
it  is  necessary  to  be  provided  with  larger  vessels  than 
any  of  those  already  mentioned,  to  contain  it.  Such  ves- 
sels are  usually  made  of  tin-plate  japanned,  or  partly  of 
tin-plate,  partly  of  glass,  and  they  are  known  by  the 
name  of  gazometers,  gas-hoUttrs,  air-holders.  Their 
construction  is  very  various,  according  to  the  fancy  of 
the  chemist,  or  the  object  which  he  has  in  view.  We 
shall  give  a  description  of  some  of  the  most  useful. 

Fig.  3.  and  4.  represent  the  outline  of  a  very  conve- 
nient vessel  for  holding  oxygen  gas.  It  is  made  of  tin- 
plate,  well  japanned,  both  withinside  and  without.  It 
may  be  of  any  size :  the  vessel,  of  which  this  is  a  repre- 
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scntation,  held  about  2000  cubic  inches.  It  is  :i  cylin- 
drical vessel,  close  <jn  all  sides,  and  ought  lo  be  pretty 
strong  to  resist  tl>e  pressure  of  the  atmosphere,  wliicli 
tends  to  Ibrce  out  j^as,  or  lo  forte  in  air,  arcordint;  to  the 
chantjes  in  its  density  which  take  place.  It  is  furnislicd 
with  three  mouths,  A,  U,  C.  The  first  at  the  lop,  the 
second  at  the  side  as  hiqii  up  as  possible,  the  third  at  the 
bottom.  A  and  B  are  each  provided  with  a  stop-cock. 
The  stop-cock  A  is  soldered  into  the  tube  D,  which  goes 
to  the  very  bottom  of  the  vessel  to  which  it  is  soldered, 
in  order  to  increase  the  strength  of  the  air-holder.  'I'hc 
tube  U,  towards  its  bottom,  is  perforated  with  a  number 
of  holes.  To  tlic  extremity  of  the  sto|)-cock  15,  the  piece 
of  bent  tube  E  is  ground,  so  as  to  be  aii'-tight,  but  to 
move  freely  round  the  extremity  of  U,  which  is  turned 
up  to  receive  it.  And  to  the  extremity  of  E,  the  long 
tube  F  is  likewise  gromid,  so  as  to  be  air-tight,  yet  capa- 
ble of  moving  freely.  These  two  tubes,  liy  their  motion, 
form  an  imiveisal  joint,  so  as  to  enable  the  operator  to 
turn  the  extremity  of  the  tube  F  any  way  he  thinks  pro- 
per. The  mouili  C  consists  of  a  tube  about  an  inch  in 
diameter,  introduced  into  the  vessel,  near  the  bottom, 
at  an  angle  of  about  45°.  It  is  provided  with  a  stopper, 
which  screws  into  it  and  shuts  it  close.  G  is  a  glass  tube, 
fixed  into  the  top  and  botton»  of  the  air-holder,  and  gra- 
duated. The  use  of  it  is  to  show  the  operator  how  much 
gas  the  vessel  contains.  It  is  a  large  glass  conical  vessel, 
made  to  fit  into  the  upper  end  of  the  stop-cock  A. 

A  few  words  will  explain  the  method  of  using  this 
vessel.  The  first  step  is  to  fill  it  with  water.  F"or  this, 
the  mouth  C  must  be  shut,  and  the  stop-cocks  A  and  B 
opened.  Water  is  then  poured  into  the  glass  vessel  H, 
which,  running  down  the  tube  D,  makes  its  escape 
through  the  holes  in  its  bottom,  and  fills  the  vessel,  while 
the  common  air  makes  its  escape  by  the  stop-cock  B. 
When  the  air-holder  is  c|uite  full  of  water,  the  stop- 
cocks A  and  B  are  to  be  sliut,  the  glass  vessel  M  remov- 
ed, and  the  stopper  of  the  mouth  C  removed.  As  the 
vessel  is  completely  air-tight,  the  water  cannot  make 
its  escape  by  the  mouth  C,  because  the  angle  at  which 
it  enters  the  vessel,  prevents  any  common  air  from  en- 
tering. Tiie  mouth  of  the  tube  connected  with  the  ap- 
paratus for  furnishing  oxygen  gas  being  introduced  into 
C,  the  gas  rises  gradually  to  the  top  of  tlie  air-holder, 
and  the  water  runs  out  by  the  mouth  C.  When  the  pro- 
cess is  finished,  the  mouth  C  is  to  be  shut;  and  if  the 
vessel  be  a  good  one,  the  gas  may  be  kept  in  it  for  many 
months  without  undergoing  much  alteration.  Suppose 
we  want  a  portion  of  the  oxygen  gas  out  of  this  air- 
holder,  for  any  particular  purpose,  we  have  only  to  in- 
troduce the  point  of  the  tube  1'  into  the  mouth  of  the 
vessel  which  we  mean  to  contain  the  oxygen  gas,  and 
then  to  pour  a  quantity  of  water  into  the  glass  vessel  H, 
which  must  be  replaced  for  the  purpose.  The  stop- 
cocks A  and  B  being  opened,  the  water  runs  down  the 
tube  D,  and  forces  the  oxygen  gas  to  escape  through 
the  tube  V.  By  this  method  any  quantity  of  the  gas 
wanted  may  be  easily  procured. 

Another  gazomcter,  of  adiflcrcnt  construction,  is  re^ 
presented  in  Fig.  3,  -1.  which  arc  merely  different  views 
of  the  same  vessel,  and  the  same  letters  in  both  refer  to 
the  same  parts.  Like  the  former,  it  is  made  of  tin-plate, 
well  japanned,  both  within  and  without,  aa  is  the  outer 
pail,  ur  circular  vessel,  with  a  spout  at  top.  Two  tubes, 
d  and  (■,-(each  filled  with  a  stop-cock  externally),  are 
firmly  soldered  to  the  sides  of  the  pail :  the  lube  </  pene- 
tj-atcs  at  the  bottom  of  the  pail,  and  proceeds  to  the  cen- 


tre, where  it  joins  the  triminalion  of  the  tube  f,  which 
enters  the  top  of  the  pail,  and  proreeds  downwards;  md 
from  the  place  of  junction,  the  upright  tube  .p-  rise* 
through  the  middle  of  the  pail,  a  little  above  th';  level  of 
its  upper  ritn.  The  vessel  4  is  a  cylinder,  open  only  at 
botton),  and  of  les'.  diameter  than  the  pail  inio  which  it  in 
inverted,  ami  can  iBO\e  up  and  down  freirly.  This  cylin- 
der has  a  solid  stem,  r,  which  pussvs  through  a  hole  in 
the  wooden  cross-bar  of  the  frame,  roiin'l  the  top  of  the 
pail,  and  serves  boih  to  kct-p  t.hc  cylinder  in  a  perpendi- 
cular direction  when  moving  up  and  dowr.,  and  lo  indi- 
cate the  quantity  of  inclosed  gas  by  the  gridnaiion  on  its 
surface.  The  weight  of  the  cylinder  is  couniern-'ised 
by  weights  put  into  a  scale  dish,  which  is  conriCctcd  with 
the  lop  of  the  cylinder  by  a  cord  and  pulley.  The  pail 
has  besides  an  opening  through  its  bottom,  closed  by  a 
separate  stop-cock,  y,  by  which  the  w:it'.  r  maybe  di-awii 
ofl".  The  whole  apparatus  is  convenieiiily  supi)orted  on 
a  heavy  wooden  stool.  To  use  this  gas-holder,  first  let 
the  cylinder  fall  to  the  bottom  of  the  pail,  and  jjour  water 
into  the  spout  of  the  latter  till  it  is  quite  full  ;  then  shut 
the  cock  r,  and  open  <l,  and  connect  with  it  the  tube 
which  conveys  the  gas  immediately  from  the  retort  or 
other  vessel  in  which  it  is  produced:  or,  if  more  conve- 
nient, shut  <l,  and  cotivcy  the  gas  through  e.  Tiic  gas 
rises  through  the  upright  tube  tf,  to  the  top  of  the  cylin- 
der A,  which  it  gradually  lifts  up  ;  and  care  must  be  taken 
lo  keep  in  the  scale-dish  sufficient  weight  to  allow  the 
cylinder  to  move  with  perfect  freedom.  When  all  the 
gas  wanted  is  obtained,  shut  the  stop-cock,  and  it  remains 
in  the  air-holder  till  wanted.  To  take  out  any  of  it, 
connect  with  either  of  the  stop-cocks  a  bent  tube,  and 
insert  the  mouth  of  it  into  a  vessel  destined  to  receive 
the  gas,  remove  the  weights  out  orthe  scale-dish,  and 
open  the  stop-cock.  The  weight  of  the  cylinder  b  will 
press  out  the  gas  and  fill  the  vessel. 

As  the  weight  of  the  cylinder  is  constantly  increasing 
during  tlie  whole  of  its  rise  out  of  the  water,  it  is  neces- 
sary to  be  continually  adding  weights  to  the  scale-dish 
to  compensate  for  this  increase,  otherwise  the  gas  will 
be  more  and  more  compressed,  and  at  last  will  cease  to 
enter  altogether.  Or  this  increase  may  be  still  better 
compensated,  by  making  the  cord  pass  over  a  spiral 
pulley,  by  means  of  which,  the  weight  in  the  scale-dish 
will  act  more  and  more  powerfully  as  the  cylinder  liscs, 
and  thus  compensate  the  increase  of  its  wciglu. 

Many  other  gas-holders  have  been  contrived  by  che- 
mists ;  but  it  is  needless  to  describe  them,  as  they  may- 
be essentially  referred  either  to  one  or  other  of  the  two 
which  we  have  figured. 

5.  Many  gases  are  absorbed  with  such  avidity  by  wa- 
ter, that  it  is  necessary  to  prepare  them  over  mercury. 
Hence  a  mercurial  trough  is  also  rc<]ui~itc  for  all  those 
who  wish  to  investigate  the  propei^iics  of  gaseous  bodies 
with  any  tiling  like  success.  Mercurial  troughs  arc 
very  various  in  their  shapes.  One  of  the  must  usual 
and  best  shapes  is  represented  in  Fig.  5.  It  may  be  made 
of  mahogany,  or  it  may  be  cut  out  in  marble  ;  or  wliat 
is  now  most  common,  ii  may  bo  of  iron,  and  covered 
externally  with  wood,  a  is  i\(c  i  ■.iu-m  filled  with  mer- 
cury, in  which  the  glass  y-  be  filled,  and  the;i 
slid  upon  the  shelf  visible  i  .  :..  e.  The  glass  jars 
used  with  this  trough  must  l)C  .^uiailcr  than  those  usefl 
for  the  Mater  trough,  and  they  ought  to  be  stout.  As 
they  are  liable  to  be  overturned  by  the  weight  of  the 
mercury,  care  must  be  uken  to  fix  them. 

Mercurial  gas-holders  are  used,  maile  nn  a  similar 
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plan  with  the  second  kind  of  gas-holders  described  above. 
The  outer  case  is  cast-iron.  There  is  an  inner  cylinder 
of  cast-iron,  at  a  little  distance  within  the  interval  be- 
tween them,  filled  with  mercury  ;  v,  a  glass  jar,  is  made 
to  move  freely  between  both,  and  to  receive  the  gas. 
The  reader  will  easily  conceive  a  gas-holder  of  this  kind 
without  a  figure. 

6.  It  is  necessary  to  be  in  possession  of  a  method  of 
measuring  the  bulk  of  our  gases  with  accuracy.  For  this 
purpose,  the  jars  into  which  they  are  received  should 
be  accurately  graduated.  The  best  graduation  is  into 
cubic  inches,  and  their  decimal  parts.  The  experimen- 
ter should  perform  this  graduation  himself,  otherwise  he 
can  very  seldom  depend  upon  its  accuracy.  He  should 
first  provide  himself  with  some  glass  tubes,  shut  at  one 
end  and  open  at  the  other,  and  of  as  equal  a  bore  as  pos- 
sible. Some  of  them  should  be  ith  inch  in  width,  others 
.|^th,  and  some  may  be  as  wide  as  |ths,  or  even  Jths  of  an 
inch.  A  long  ribbon  of  white  paper,  about  ithinch  wide, 
should  be  pasted  along  the  whole  length  of  the  tube  by 
means  of  gum  water.  That  it  may  adiiere  to  the  glass 
in  every  part,  a  quantity  of  twine  may  be  wrapt  round  it 
while  wet,  and  the  tube  may  be  set  aside  till  next  day, 
when  the  paper  will  be  found  adhering  to  it  closely  in 
every  part.  The  tube  is  now  set  in  an  exact  perpendi- 
cular direction  with  its  open  mouth  uppermost.  We 
shall  suppose  it  our  intention  to  graduate  this  tube  into 
hundred  parts  of  a  cubic  inch.  The  best  method  of  doing 
this  is  the  following  : 

Provide  a  quantity  of  mercury,  and  ascertain  its  spe- 
cific gravity  with  accuracy.  This  being  known,  it  is 
easy  to  ascertain  the  weight  of  -j^^th  cubic  inch  of  mer- 
cury. For  example,  the  mercury  which  we  are  in  the 
habit  of  using  is  of  such  specific  gravity,  that  -^-g  of  a 
cubic  inch  weighs  34.46  grains.  Weigh  out  this  quan- 
tity of  mercury,  and  introduce  it  into  a  tube  terminating 
in  !}.  point,  and  of  a  bore  as  narrow  as  possible,  but  still 
allowing  the  mercury  to  run  out  freely.  The  mercury 
should  occupy  about  3  inches  in  length  of  it  from  the 
pointed  end.  Mark  carefully  with  a  file  the  part  of  the 
tube  to  which  the  mercury  rises.  This  tube,  thus  pre- 
pared with  a  pair  of  good  scales,  will  enable  you  to  gra- 
duate your  tube  with  considerable  rapidity.  Pour  the 
first  Y5o  cubic  inch  of  mercury  into  your  tube,  observe 
its  surface,  and  draw  a  fine  line  with  a  pencil  upon  the 
ribbon  of  paper  over  against  this  surface.  Draw  up  into 
your  pointed  tube,  by  means  of  the  mouth,  a  quantity  of 
mercury,  till  it  just  rises  to  the  mark.  Put  this  quantity 
into  your  scales,  and,  if  you  manage  matters  with  tolera- 
ble dexterity,  you  will  find  that  it  will  weigh  exactly 
34.46  grains.  Pour  tliis  into  your  tube,  and  draw  a  pen- 
cil line  over  against  its  surface.  Proceed  in  this  way  till 
you  have  filled  your  tube  to  the  top.  By  this  method, 
you  have  got  your  tube  graduated  upon  the  ribbon  of 
paper.  To  graduate  it  upon  the  tube  itself,  which  is 
requisite,  procure  some  small  triangular  files,  and  moist- 
ening one  of  the  angles,  draw  it  along  the  pencil  marks 
upon  the  paper.  You  soon  cut  through  the  paper,  and 
make  an  impression  upon  the  glass  tube  ;  and,  if  you 
manage  matters  with  address,  you  do  not  injure  the  ad- 
hesion of  the  rest  of  the  paper  to  the  tube.  At  every  5th 
degree,  make  tlie  line  upon  the  tube  somewhat  longer 
than  the  preceding  4  lines;  and  make  the  line  still  longer 
at  every  loth  degree.  Having  thus  marked  the  degrees 
upon  the  whole  length  of  the  tube,  dip  it  into  water,  and 
wash  off  the  paper.  If  you  have  used  the  file  properly, 
you  will  now  find  the  lines  engraven  upon  the  tube  very 


neatly  and  distinctly.  You  now  with  a  diamond  write  the 
numbers  10,  20,  30,  &c.  opposite  to  the  respective  lines 
upon  the  tube. 

Large  jars  are  to  be  graduated  in  the  same  manner, 
only  you  divide  them  into  cubic  inches  instead  of  ^-^gth 
of  cubic  inches.  It  is  necessary  also  to  use  water  instead 
of  mercury.  As  a  portion  of  the  water  adheres  to  the 
vessel  in  which  you  weigh  it,  you  must  make  an  allow- 
ance for  this  quantity,  otherwise  your  marks  will  repre- 
sent something  less  than  cubic  inches.  This  error, 
though  small,  becomes  extremely  sensible  after  being 
repeated  one,  two,  or  three  hundred  times. 

7.  Suppose  it  required  to  take  a  small  quantity  of  gas 
out  of  a  jar  standing  over  water,  and  introduce  it  into  a 
vessel  standing  on  the  mercurial  trough,  without  takuig 
any  of  the  water  along  with  it,  or  even  wetting  the  in- 
side of  the  vessel.  This  may  be  done  by  a  very  simple 
instrument,  first  contrived  by  Mr  Cavendish,  and  repre- 
sented in  Fig.  6.  It  consists  of  a  glass  tube,  graduated 
into  -fB^ths  of  a  cubic  inch,  open  at  both  ends :  One 
end,  however,  drawn  out  to  a  capillary  tube.  This  tube 
being  first  filled  with  mercury,  is  to  be  introduced  into 
the  jar  standing  on  the  water  trough,  with  the  finger 
shutting  up  closely  the  end  A,  which  must  be  under- 
most. When  fairly  within  the  jar,  you  withdraw  the 
finger  a  little  from  one  side  of  A,  and  let  the  mercury 
run  out,  till  its  upper  extremity  comes  opposite  to  the 
degree,  marking  the  quantity  of  gas  which  you  want  to 
take  out.  The  finger  immediately  resumes  its  place. 
By  this  contrivance,  the  gas  is  made  to  enter  at  the  ca- 
pillary end  B,  and  to  fill  what  part  of  the  tube  you  have 
a  mind.  You  then  withdraw  the  tube  from  the  water 
trough,  holding  your  finger  in  its  position  all  the  while, 
and  wipe  the  outside  of  the  tube  dry  with  a  cloth.  You 
then  carry  it  to  the  mercurial  trough,  place  the  point  B 
under  the  jar  or  tube  into  which  you  wish  to  introduce 
the  gas,  and  bending  the  tube,  so  that  the  whole  of  A  is 
under  the  surface  of  the  mercury,  and  the  end  A  some- 
what lower  than  the  end  B;  remove  your  finger  from  A, 
the  mercury  runs  in,  and  the  gas  makes  its  escape  from 
the  capillary  end  B,  and  enters  into  the  vessel  prepared 
for  its  reception. 

8.  The  next  object,  after  being  able  to  measure  the 
bulk  of  gases,  is  to  ascertain  their  specific  gravity.  To 
do  this  it  is  necessary  to  be  provided  with  a  good  air 
pump,  or  at  least  with  an  exhausting  syringe.  Very  ex- 
tensive apparatus  were  contrived  by  Lavoisier  and  others 
for  weighing  gases ;  but  they  are  unnecessary,  and  do 
not  even  answer  so  well  as  a  much  more  simple  and 
cheap  contrivance  which  we  shall  now  explain.  Let  a 
Florence  flask,  or  one  of  those  thin  glass  flasks  that  come 
to  this  country  from  Italy  filled  with  oil,  be  well  cleaned, 
and  fitted  with  a  cap  and  brass  stop  cock,  both  as  light 
as  possible.  This  flask,  by  means  of  an  interniediatt  short 
brass  tube  properly  furnislied  with  screws,  is  made  to  fit 
to  a  jar  standing  over  water,  and  furnished  with  a  stop 
cock  at  tiie  upper  end,  and  to  another  jar  of  the  same 
construction  standing  in  the  mercurial  trough.  Suppose 
wc  want  to  take  the  specific  gravity  of  a  gas  standing 
over  water.  We  first  weigh  the  flask  and  stop-cock  with 
as  much  accuracy  as  possible.  Wc  then  exhaust  it  of  air 
and  weigh  it  again,  noting  the  loss  of  weight,  which  in- 
dicates the  quantity  of  air  drawn  out  of  the  flask.  Let 
us  suppose  tliis  loss  of  weight  to  amount  to  10  grains. 
We  now  screw  the  flask  to  t!ic  jar  containing  the  gas  to 
be  weighed,  and  turning;  tlic  stop-cocks,  the  gas  ruslics 
in  and  fills  the  flask.     We  must  take  care  that  no  water 
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or  incrcui'y  make  its  way  into  the  flask  along  with  (ho 
gas.  This  is  best  j^uardcd  aj^ainst,  hy  hiiing  tlic  intci- 
mediatc  I)rass  tube  with  cotton.  \Vc  now  wuigh  the 
flask  a  thii'd  time.  If  its  wciglil  he  tlie  same  as  at  first, 
then  the  gas  is  of  tlie  same  spccifu-.  gravity  as  common 
air;  if  it  is  lighter,  the  gas  is  lighter  than  common  air  ; 
if  it  is  heavier,  the  gas  is  heavier  tliar  common  air.  Sup- 
pose, for  example,  tliat  the  flask  wants  5  grains  of  its 
original  weight.  We  infer,  that  the  weight  of  air  is  to 
the  weight  of  our  gas  as  lo  to  5,  or  that  its  specific  gra- 
vity is  one  half  of  that  of  common  air.  By  this  easy 
method  we  determine  the  specific  gravity  of  any  gas, 
taking  the  specilic  gravity  of  air  at  1.00;  and  knowing 
that  at  the  temperature  of  60,  and  when  the  barometer 
stands  at  30  inclies,  100  cubic  inches  of  air  weigh  30.5 
grains,  we  can  easily  deduce  from  our  experiments  the 
absolute  weight  of  our  gas.  No  correction  is  necessary, 
cither  for  temperature  or  for  liie  height  of  the  barome- 
ter, because  all  gases  undergo  the  same  change  in  bulk 
by  heat  and  pressure. 

9.  One  essential  requisite  for  taking  the  specific  gra- 
vity of  gases,  is  a  good  balance.  The  one  which  we  cm- 
ploy  was  made  by  Mr  Cuthbcrlson  of  Glasgow,  and 
weighs  easily  to  the  hundredth  part  of  a  grain,  so  that 
we  arc  sure  of  our  specific  gravities  of  gases  lo  two  de- 
cimal i)laces,  but  no  farther.  As  Mr  Culhbertson's  beams 
diflVr  in  several  particulars  from  any  others  that  we  have 
seen,  we  shall  give  a  figure  and  short  description  of  one 
of  them,  and  mention  some  of  its  excellencies  and  defects. 
Sec  Fig.  7. 

The  beam  ab  is  made  of  cast  steel;  and,  as  will  be 
seen  by  the  Figure,  is  very  slender,  though  of  consi<lera- 
ble  length.  To  prevent  it  from  warphig  or  bending,  the 
two  slender  wires  c,  c  are  riveted  into  the  ends  of  the 
beam,  and  screwed  tight  to  the  upper  end  of  the  tongue 
of  tlic  balance.  These  wires,  or  stays,  constitute  the 
chief  diiVerence  between  this  and  other  balances.  There 
is  nothing  peculiar  in  the  construction  of  the  other  parts. 
The  sensibility  is  owing  chiefly  to  the  great  length  of 
the  beam.  The  principal  defect  of  this  balance,  is  the 
way  in  which  it  is  suspended  to  the  top  of  the  glass  case 
by  means  of  the  hollow  brass  cylinder  d.  A  solid  cylin- 
der of  brass,  attached  to  the  top  of  the  balance,  plays 
in  this  hollow  cylinder ;  and  by  means  of  the  string  e, 
and  weighty,  the  balance  is  raised  above  the  stand,  or 
let  down  to  it  at  pleasure.  This  mode  of  suspension 
gives  such  a  tendency  of  shaking  to  the  balance,  that  the 
process  of  weighing  is  very  tedious. 

10.  Many  of  the  gases  are  of  an  inflammable  nature, 
and  it  is  by  their  combustion  with  oxygen  that  the  infer- 
ences are  drawn  with  respect  to  their  nature  and  con- 
stituents. The  combustion  of  the  gases  requires  a  pe- 
culiar apparatus,  which  it  will  be  requisite  to  describe. 
A  good  electrical  machine  is  the  first  requisite.  This 
may  be  either  a  plate  machine,  according  to  the  more 
modern  and  fashionable  construction,  or  a  cylindrical 
one.  All  that  is  wanted  is,  that  it  should  give  out  strong 
sparks  when  in  proper  order  ;  for  burning  the  gases,  a 
very  strong  glass  tube  is  used,  about  four  inches  long, 
and  jths  inch  wide,  shut  at  one  end,  and  open  at  the  other. 
This  tube  is  graduated,  and  should  hold  about  three  cu- 
bic inches.  Two  holes  are  drilled  in  it  opposite  to  each 
other  near  the  top,  and  into  these  are  cemented  two  brass 
pins,  which  project  into  the  tube,  and  approach  near 
enough  to  transmit  a  spark  from  one  to  the  other  exter- 
nally. These  pins  terminate  in  small  rings.  The  mix- 
lure  of  gases  being  put  into  this  lube,  it  is  firmly  fixed 
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down  in  a  water  or  mercurial  trough  by  a  stron;j  iron 
screw.  The  brass  pins  being  now  connected  with  the 
electrical  ntachiiic,  a  s]>ark  is  made  lo  pass  from  the  one 
lo  (he  other,  which  sets  tlie  gasonfiie. 

When  this  cx[)erinienl  is  inad<t  over  mercury,  the  stid- 
dcn  expansion  produced  by  lh(^  combustion  of  the  ga,, 
is  apt  lo  drive  some  of  the  mercury  out  of  the  trough. 
To  remedy  this  inconvenience,  the  French  chemists 
usually  put  a  stop-cock  at  the  bottom  of  their  detonating 
tube,  vhich  they  shut  before  passing  the  electric  sparU. 
Hut  tills  is  a  bad  method,  as  the  shock  is  very  apt  lo 
break  the  glass  tube,  however  strong,  unless  the  quantity 
of  gas  burnt  be  very  small.  Mr  Pepys  has  contrived  the 
apparatus  represented  in  Fig.  8,  which  answers  vciT  well. 
The  detonating  lube  a  is  supported  by  a  strong  iron  stand 
c,  which  has  a  strong  spring  near  the  foot,  which  draws 
out  after  the  manner  of  a  sleelyard  when  the  concussion 
is  given.  The  inconvenience  may  be  remedied  also,  by 
])lacing  the  detonating  tube  in  a  copper  cylindrical  ves- 
sel about  3  inches  deep,  and  filled  «ith  mercury.  The 
depth  of  the  mercury  prevents  the  concussion  from  be- 
ing so  violent  as  lo  drive  out  and  spill  the  mercury. 

11.  It  maybe  worth  while  lo  describe  here  an  appara- 
tus contrived  by  l)r  Henr)',  for  the  slow  combustion  oi 
inflammable  gases.  This  apparatus  is  represented  in 
Fig.  9.  a  a  a  is  a  pneumatic  trough  filled  with  water. 
nn  VL  large  glass  jar  likewise  containing  water,  r  c  is  a 
stand,  to  which  the  graduated  air-holder  6  is  made  fast, 
by  means  of  the  moveable  arm  dd.  o  o  Is  another  air- 
holder,  fixed  by  the  plugs  v  v  into  the  glass  jar  n  n.  It 
is  furnished  with  the  slop-cocks  </,  r,  and  the  bent  tube 
8,  which  passes  into  the  water  cistern,  and  passes  up  a 
certain  way  into  the  air-holder  6,  terminating  in  the  iioii 
burner  t.  The  air-holder  b  is  closed  at  lop  by  a  brass 
cap  e,  and  stop-cock  f,  the  lower  orifice  of  which  is 
tapped  internally,  for  the  purpose  of  receiving  a  small 
screw  at  ihc  end  of  the  copper  wire  g.  The  gas  to  be 
burnt  is  put  into  the  air-holder  o  o,  while  the  air-holder  b 
is  filled  with  oxygen  gas.  By  opening  the  stop-cocks 
(7,  r,  and  letting  water  run  into  the  jar  n  n,  the  gas  is 
gradually  forced  through  the  lube  ss  into  the  air- 
iiolder  b.  An  electric  spark  sets  it  on  fire  at  /,  and  \ 
continues  to  burn  till  the  oxygen  or  the  inflammable  gas 
are  wasted.  The  rapidity  of  the  flow  of  water  is  regu- 
lated by  the  cocks  x,  :.  The  water  makes  its  way  ii.lo 
the  air-holder  by  the  holes  w,  w,  drilled  in  the  plate  to 
which  its  bottom  is  ground,  u  is  a  wire  lo  conduct  the 
electricity  ;  and  /i  is  the  wire  which  conducts  the  elec- 
tricity from  the  receiver  i. 

12.  In  many  experiments,  retorts  or  flasks  furnished 
with  stop-cocks  are  requisite.  They  are  first  exhausted 
by  means  of  an  air  pump,  and  then  filled  with  the  gas  lo 
be  experimented  upon.  Thus  all  contact  of  water  may 
be  prevented,  and  the  gases  may  be  previously  dried  at 
pleasure. 

13.  The  various  tubes  used  by  chemists  under  the 
name  of  eudiometers,  do  not  seem  lo  require  a  particular 
description. 

Cn.xp.  III. 

J/i/iaralua  for  Exfurimcnts  on  I.v]uuU. 

Several  of  the   vessels  employed  in  experiments  on 
liquids,  as  retorts  and   flasks,  have   been  already  men- 
tioned.    We  sliall  take  notice  of  a  variety  of  other  ves- 
sels.    They  are  in  general  so  simple,  that  they  will  be 
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easily  understood  without  much  explanation.  Fig.  10. 
represents  a  balloon  glass  receiver;  and  Fig.  1.  a  ma- 
trass, with  a  wire  twisted  round  its  neck  to  hold  it  by 
when  hot.  Fig.  2.  is  a  glass  funnel.  Fig.  3.  a  precipi- 
tating vessel.  Fig.  4.  represents  a  copper  still  fitted 
into  a  furnace,  with  the  worm  and  refrigetory.  a  is  the 
still,  b  the  head,  c  the  worm  passing  through  the  refrige- 
tory, which  is  supposed  to  be  full  of  water.  Fig.  5.  is  a 
glass  alembic  for  distillation,  fitted  with  its  head  and 
receiver,    a  is  the  alembic,  b  the  head,  c  the  receiver. 

Figure  6.  represents  a  Woulfe's  apparatus  fitted  up 
for  distillation :  a  is  a  stand,  b  a  lamp,  c  a  retort  fixed 
above  the  lamp  by  means  of  the  ring  on  the  stand,  d  the 
receiver  standing  on  the  support  e,/  a  tube  of  safety 
passing  from  the  receiver  to  the  jar^,  h  a  tube  passing 
from  the  jar  g  to  the  jarz.  These  jars  may  be  continued 
at  pleasure,  and  the  tube  from  the  last  jar  may  pass 
under  a  glass  vessel  standing  in  a  water  or  mercurial 
trough,  to  receive  any  gas  that  ccmes  over.  Each  of 
the  jars  contains  a  quantity  of  water,  into  which  the  tube 
that  enters  into  it  is  plunged.  In  the  bend  of  the  tube 
of  safety  there  is  a  little  water  or  mercury,  to  shut  out 
the  communication  of  the  external  air.  The  original  of 
this  apparatus  must  be  referred  to  Glauber,  who  has 
represented  it  in  his  work  on  furnaces.  The  improve- 
ment introduced  by  Woulfc  was  to  have  a  considerable 
quantity  of  water  in  each  jar,  by  means  of  which,  in 
many  cases,  a  great  deal  is  saved  that  would  otherwise 
be  lost.  All  the  joinings  are  to  be  well  luted.  The 
tube  of  safety  prevents  any  bad  accident  from  happen- 
mg  in  the  course  of  the  distillation.  If  there  happen  to 
be  an  absorption  of  air  within  the  apparatus,  as  is  often 
the  case,  the  external  air  rushes  through  the  tube  of 
safety  and  fills  up  the  vacuum.  These  apparatus  are 
fitted  up  in  a  variety  of  ways  by  different  chemists  ;  but, 
after  the  remarks  already  made,  they  may  be  easily  con- 
ceived by  our  readers  without  any  farther  description.* 

*  A  Woulfe's  apparatus  with  tubes  of  safety  may  an- 
swer very  well  for  demonstrations  at  a  public  lecture :  but, 
for  processes  in  which  considerable  quantities  of  gas  are 
evolved,  and  the  saturatir^n  is  to  be  effected  under  great 
pressure,  they  arc  totally  inadequate.  If  the  lower  orifice 
of  the  tube  is  much  immersed  below  the  surface  of  the 
liquid,  the  accumulated  gas  will  act  similac  to  condensed 
air  in  the  experiment  of  the  hydrostatic  fountain,  and 
force  the  liquid  out  of  the  bottle  until  the  orifice  of  the 
tube  is  exposed ;  then  the  gas  will  also  escape  ;  thus  oc- 
casioning a  double  loss  of  products,  and  that  whether 
straight  or  welters  tubes  be  used. 

Plate  CXLII.  No.  2.  fig.  4.  represents  our  method  of 
connecting  any  number  of  bottles,  by  which  tubes  of 
safety  are  superseded;  yet  the  liquid  can  be  saturated 
with  gas,  by  as  much  pressure  as  the  tenacity  of  the 
glass  will  resist :  with  the  further  advantage  of  being 
able  to  change  the  surface  of  the  liquid  at  pleasure, 
without  injury  to  the  product. 

The  apertures  of  the  tubes  H,  K,  M,  O,  merely  per- 
forate their  respective  corks  ;  whilst  the  tubes  I,  L,  N, 
kc.  descend  very  near  the  bottoms  of  the  bottles.  Into 
the  bottle  C,  a  small  quantity  of  water  is  introduced, 
to  engage  the  impure  gas  which  may  come  over. 
The  bottles  E  and  G,  contain  the  liquid  to  be  satu- 
rated with  the  gas  ; — a  similar  arrangement  of  long  and 
short  tubes  are  to  be  used  for  any  additional  number 
of  bottles. 

On  introducing  into  the  retort,  tlie  substance  from 


The  other  vessels  employed  in  expetiments  on  liquids 
do  not  seem  to  require  any  particular  explanation.  They 
will  be  easily  understood  by  any  person  who  attends  to 
the  properties  of  the  various  liquids  subjected  to  experi- 
ment. 

Ch.ap.  IV. 
Alxfiaratus  for  Exfieriments  on  Solids. 

The  first  and  most  essential  piece  of  apparatus  for  ex- 
perimenting on  solid  bodies,  is  the  furnace.  The  French 
have  a  great  advantage  over  British  chemists  in  the  light, 
cheap,  stoneware  furnaces,  so  easily  procured  in  Paris. 
They  arc  so  light  as  to  be  easily  manageable,  and  so 
cheap  as  not  to  be  beyond  the  purchase  of  the  poorest 
experimenter.  It  is  rather  surprising  that  they  have 
not  been  introduced  into  Great  Britain.  They  might 
be  constructed  with  the  utmost  ease  by  our  potters  and 
crucible  makers ;  and  the  sale,  from  the  many  advan- 
tages which  they  possess,  could  not  but  he  extensive. 
When  properly  hooped  with  iron  on  the  outside,  they 
would,  probably,  answer  very  well  for  our  pit  coal  fuel. 

The  best  account  of  furnaces  in  any  English  book 
that  we  have  seen,  is  in  Lewis'  Philosofihical  Commerct 
of  the  Arts.  The  practical  chemist  would  do  well  to 
consult  that  excellent  treatise.  A  great  variety  of  fur- 
naces are  employed  by  chemists ;  but  the  tvind  furnace 
may  be  made  to  answer  almost  every  purpose.  It  may 
be  raised  to  as  high  a  temperature  as  the  blast  furnace, 
by  making  its  chimney  of  the  proper  height.  We  have 
seen  a  heat  of  160°  Wedgewood  produced  in  a  very 
small  wind  furnace,  and  iron  melted  in  it  with  great 
facility.  We  shall  give  a  short  description  of  the  most 
improved  form  of  Black's  portable  wind  furnace,  the 
one  commonly  employed  in  this  country.  Figure  7  is 
an   outline  of  the   furnace,  and  Fig.  8.  a  section  of  it. 

which  the  gas  is  to  be  extricated,  and  adding  an  acid, 
an  action  will  take  place.  The  evolved  gas  will  passS 
through  the  liquid  in  the  bottles  as  usual.  When  the 
gas  ceases  to  be  further  evolved,  a  condensation  will 
take  place  in  the  retort ;  then  the  liquid  in  the  bottles 
C,  E  and  G,  will  yield  to  the  pressure  of  the  incumbent 
atmosphere,  (acting  through  the  aperture  of  the  tube 
O,)  and  pass  into  the  bottles  B,  D  and  F.  But,  as  the 
apertures  of  the  short  tubes  H,  K  and  M,  terminate  with 
the  lower  surface  of  their  respective  corks,  and  the 
liquid  in  the  bottles  does  not  reach  those  apertures,  the 
liquid  can  pass  no  further. 

It  will  then  be  only  necessary  to  excite  a  fresh  action 
by  adding  more  acid  in  the  retort,  when  the  gas  will 
accumulate  in  the  receiver  and  empty  part  of  bottle  B. 
When  the  clastic  force  of  the  accumulated  gas  is  suffi- 
cient to  support  a  column  of  the  liquid,  equal  to  the 
height  of  one  leg  of  the  tube  I,  the  liquid  will  rise  and 
pass  into  the  bottle  C,  the  gas  will  follow  and  pass  in  the 
bottle  D,  and  by  pressing  on  the  surface  of  the  contained 
liquid  will  force  it  over  into  the  bottle  E,  after  which, 
the  liquid  in  F  will  be  forced  in  G,  when  the  process  of 
saturation  will  go  on  as  before. 

There  will  be  a  great  economy  of  acid,  if  the  subse- 
quent additions  are  not  added  until  after  an  absorption 
has  taken  place,  as  the  surface  of  the  liquid  will  thereby 
be  frc(]uently  changed,  and  the  absorption  of  gas  con- 
siderably accelerated. — For  saturating  water  with  muria- 
tic and  ammoniacal  gas,  or  preparing  hyper-oxymuriate 
of  potash  on  a  large  scale,  demijohns  may  be  substituted 
for  the  bottles  D,  E,  F,  &c.     Hemuel,  jun. 
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Tli(!  same  letters  indicate  the  same  puils  in  both  figures. 
It  consists  of  an  oval  iron  case,  22  inelics  liit^li,  20  in  its 
lartjcst  diameter,  and  15  in  its  shortest,  lined  with  (ire 
brick  or  (ire  clay  for  about  three  fourths  of  its  height 
from  the  top,  which  i)art  forms  the  body  of  the  furnace, 
while  the  under  part,  which  is  not  lined,  forms  a  very 
spacious  ush  pit.  a  u  is  the  body  of  the  furnace,  which 
is  cylindrical,  but  a  little  oblique,  that  the  Hamc  of  the 
fuel  may  heat  the  sand  more  ci|nally  than  if  it  were  a 
straight  cylinder.  The  breadth  of  this  cylinder  is  8^ 
inches,  nnd  its  height  15.  The  grate  c  lies  across  the 
bottom.  This  fire  ])lace  has  the  followiiig  openings 
above  the  grate  :  The  highest  is  the  large  opening  at 
the  lop,  which,  when  a  sand  heat  is  employed,  receives 
the  sand  pot  i,  and,  when  this  is  not  waritfd,  is  covered 
by  a  thick  iron  plate  lined  with  clay.  The  next  open- 
ing is  the  elbow  of  the  ehinmeyy,  which  widens  as  soon 
as  it  takes  a  perpendicular  ilircction,  and  for  the  first  few 
inches  forms  a  part  of  the  iron  case  of  the  furnace,  and 
is  lined  with  clay.  After  which  it  is  elongated  by  an  iron 
tube  fitted  to  it,  and  not  represented  in  the  Figures.  The 
degree  of  heat  is  regulated  by  varying  the  length  of  this 
iron  tube.  The  third  opening  e  sci'ves  to  introduce  fuel, 
and  may  be  employed  also  to  regulate  the  heat.  The 
fourth  opening  consists  of  two  small  round  holes  g  g,  op- 
posite to  each  other  on  the  two  sides  of  the  furnace. 
Through  them  a  porcelain  or  iron  tube  is  occasionally 
introduced,  when  it  is  required  to  be  heated  to  redness 
for  any  particular  experiment.  The  last  opening  d  is 
intentlcd  for  introducing  a  muffle.  All  these  openings 
arc  furnished  with  thick  brick  stoppers,  and  iron  plates 
which  slide  over  them.  There  are  two  openings  b  b  in 
the  ash  pit,  which  serve  to  regulate  the  draught  of  air, 
and,  of  course,  to  vary  the  heat  of  the  furnace. 

Fig.  9.  is  a  muffle.  This  is  a  vaulted  flat-bottomed 
earthen  vessel,  close  at  one  end  and  open  at  the  other. 
It  is  introduced  into  a  furnace  with  its  open  end  corres- 
ponding to  the  muffle  door  of  the  furnace,  and  is  intend- 
ed to  expose  small  vessels  to  heat  without  being  in  con- 
tact with  the  fuel.  There  are  usually  openings  in  its 
sides  to  allow  the  entrance  of  heated  air. 

Figures  10.  and  1 1,  represent  a  convenient  and  cheap 
Wast  furnace,  contrived  by  Mr  Arthur  Aikin  from  an 
idea  of  Dr  Lewis  in  his  Philosophical  Commerce  of  the 
Arts.  It  consists  essentially  in  two  black  lead  crucibles, 
one  of  which  a  is  inverted,  and  the  other  b  is  placed 
over  it.  A  hole  is  bored  in  the  bottom  of  the  crucible  6, 
into  which  the  clay  stopper  c  (Fig.  12.)  is  fixed,  merely 
to  give  (irmncss.  Eight  holes  are  bored  in  the  bottom 
of  the  crucible  6,  only  two  of  which  are  represented  in 
the  Figures.  Through  these  holes  the  air  driven  in  by 
the  bellows,  represented  in  P'ig.  10.  fixed  upon  a  wooden 
stand,  makes  its  way  to  the  fuel,  and  speedily  raises  a 
most  intense  heat.  To  protect  the  eyes,  it  is  often  ne- 
cessary to  put  the  crucible  e,  Fig.  13.  furnished  with  the 
opening  /,  to  let  out  the  smoke,  over  the  crucible  b.* 

*  For  particulars  relative  to  the  proportions,  Sec.  of  the 
parts  of  different  furnaces,  the  reader  is  referred  to  Hen- 
ry's Chemistry.     Coxe. 


Figures  U,  15,  IG,  1",  represent  two  crucibles,  the 
one  triangular,  the  other  circular,  with  their  lids  and 
their  sup])ort8.  These  su|)i)orts  arc  sometinicii  rolled, 
us  in  Fig.  4U,  and  sometiuies  hollow  as  in  Fig.  41.  Cru- 
cibles are  made  of  a  very  refractory  clay.  The  Hessian 
crucibles  are  upon  the  whole  the  best.  The  black  lead 
crucibles,  made  in  England,  arc  likewise  excellent.  They 
bear  sudden  heating  and  cooling  well,  and  they  are  w> 
soft  that  they  can  be  conveniently  cut  with  a  knife,  or 
saw*  any  way  that  the  expeiimentcr  pleases.  Of  lute  it 
is  said  that  micaceous  L'on  ore,  or  some  similur  ore  of 
iron,  has  been  substituted  for  black  lead  by  the  manu- 
facturers. This  is  a  grievous  fniud,  and  injures  the  value 
of  the  crucibles  most  materially.  Cast  iron  crucibles 
arc  sometimes  used  by  chemists,  but  they  are  not  of  much 
value.  Crucibles  of  fine  silver  are  indispensible  for  the 
analysis  of  stony  bodies,  as  silver  best  resists  the  action 
of  alkaline  bodies  at  high  temperatures.  Crucibles  of 
platuium  arc  also  indisj)ensil)le  in  a  good  laboratory. 
They  beai-  almost  any  temperature,  and  arc  but  little 
acted  on  by  most  chemical  agents. 

Mortars  of  various  kinds,  for  ])oimding  solid  bodies, 
are  also  necessary  for  the  laboratory.  There  should  be 
one  of  glass,  one  of  Wedgcwood  ware,  and  one  of  agate. 
There  should  also  be  one  of  steel,  consisting  of  a  hollow 
cylinder  fitted  into  a  flat  steel  piece.  A  solid  steel 
cylinder  should  be  fitted  by  grinding  into  the  hollow 
cylinder.  The  hard  stone  (ruby,  for  example,)  is  to  be 
put  by  little  at  a  time  into  this  mortal',  and,  by  a  smart 
blow  with  a  hammer  upon  tlic  solid  cylinder,  it  is  easily 
reduced  to  small  fragments.  These  are  ground  to  an 
impalpable  powder  in  the  agate  or  flint  mortar.  The 
reader  will  find  figures  of  different  mortars,  searces,  and 
various  other  utensils,  as  files,  &c.  which  we  do  not  think 
it  worth  while  to  mention,  in  Lavoisier's  EUmenti  of 
Chemistry. 

It  may  be  worth  while  to  say  a  few  words  about  lutes, 
which  arc  essential  to  the  pn'ciical  chemist.  Flour, 
almond-meal,  or  linseed-meal,  make  a  good  enough  lute 
for  a  common  still.  They  are  made  into  a  paste,  applied 
when  moist,  and  allowed  to  dry.  The  fat  lute  answers 
well  for  luting  retorts  and  receivers.  It  is  made  by  beat- 
ing together  pipe-clay  and  linseed-oil.  As  it  never  be- 
comes hard,  it  is  requisite  to  cover  it  with  linen,  and  tie 
the  whole  firm  with  a  string.  The  best  way  is  to  dip 
the  linen  into  a  hot  solution  of  glue,  and  to  allow  the 
linen  to  dry  after  it  has  been  tied  on,  before  beginning 
the  distillation.  For  coating  glass  retorts,  a  mixture,  of 
pipe-clay,  sand,  horse-dung  and  glue,  made  into  a  thin 
paste,  answers  well.  The  retort  is  dipped  in,  and  after 
the  first  coating  is  dry,  it  is  dipt  again.  This  is  continu- 
ed till  the  coating  is  sufficiently  thick  for  the  purpose 
required.  A  very  good  lute  for  those  joinings  that  arc 
to  be  exposed  to  a  strong  heat  is  a  mixture  of  clay  and 
borax.  We  have  also  used  successfully  a  mixture  of 
clay,  sand,  and  litharge.  But  this  last  lute  is  not  so 
much  to  be  depended  on.  Many  other  lutes  are  to  be 
found  in  chemical  books ;  but  those  we  have  mentioned 
are  the  ones  which  upon  trial  we  hare  found  best.f    (c) 

CHEMMIS.     See  Achmim. 


t  For  this  valuable  article  on  Cb&mistky,  the  Editor  has  been  indebted  ta  TaoNAt  Tbomson,  M.  D.  F.  B.  S.  London  &nd  £diA< 
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Black,  Dr.  045 
Bluoil,  785 
Boerhnave,  044 
Bones,  780 
Boracic  acid,  652,  093 
Boracluro,  052 
Borates,  717 
Bonix,692 

Botany  Bay  ixjsin,  765 
Brain  783 
Bron/.t,  6t3l 
Butter,  78 0 

of  antimony^,  707 
of  bismuth,  ib. 
of  arsenic,  ib. 


Calciane,  700 
Calcium,  684 
Calculi,  biliaiT,  793 
utinary*.  ib. 
Calomel,  700 
Caloric,  ertVcu  of,  672 
nature  of,  670 
rays  of,  ib, 
motion  of,  671 
passage  of,   through  bo- 
dies. 672 
quantity    of,    m    bodies, 

675 
snecific,  of  boilie*,  ib. 
aosolute   quantity  of,  in 
bodies,  678 
Caloiimcter,  797 
Camphor,  760 
Camphoric  acid,  607 
Caoutchouc,  768 

mineral,  7U 
Carbon,  648 
Carbonates,  719 
Carbonic  acid,  648.  746 

oxide,  049,687 
composition  of,  087 
Carbureted  hjdrogen,  649 
Cast-iron,  661 
Castor.  778 
Cavendish,  645 
Cirium,  667 

salts  of,  737 
Ccrtimeo  of  the  ear,  788 

composition  of,  ib. 
Charcoal.  648 
Cheese.  786 
Chemistry,  ori^D  of,  639 

dennitit>n     of     the 

wiml,  ib. 
history  of,  640 
Chlorine.  647 

compounds  of,  704 
Chromic  acid,  695 
Cluvmium,  666 

oxides  of.  ib. 
salts  of,  730 
Citric  8\id,  698 


Cobalt,  005 

oxides  of,  ib. 
Kilpliurel  of,  066 
plioiphtiretof,  ib. 
»nlt»or,  735 
Colorific  acid>,  700 
Columbium,  C'.? 

salts  of.  730 
Combustibles,  simpk,  r  18 

compound,  710 
CombusiioDt  678 

limple  lupportcnof, 

640 
Stahrshypolhesis  of, 

078 
Priestley's    hyi>oihe- 

sii  of,  679. 
Lavoisier's    hypotlic* 

sis  oi;  ib, 
supporters  of,  ib. 

partial,  ib. 
explained,  ib. 
Compound  bwties.  680 
ComJ-ouudi,  priinary.  ib. 

lecundaty,  714, 
Concretiuni,  morbid,  793 
intestinal,  ib. 
gouty,  794 
Conducting    power   of  bodies, 

672 
Confinable  bodies,  046 
Cupdivi,  biihum  of.  707 
Copal,  765 
Copiitr,  659 

oxides  of,  ib. 
suiphtiretA  of,  ib, 
liydrafeoi;  ib. 
phoiphiirtts  of,  ib. 
alloys  of,  ib. 
tinned,  062 
salts  of,  7.30 
Corrosive  sublimate,  706 
Cotton,  770 

Crawford's  apparatus  fur  deter- 
mining' the  s{>ccilic    heat    of 
gaseous  liodics,  795 
Cream,  786 
Crucibles,  801 
Crusu.  781 
Cuprane,  707 
Cupranea,  ib. 
Curd,  786 


Dary.  SirH.  646 
Decompositions,  chemical,   743 
Diamond,  64Q 
Dragon's  blood,  768 


Earths,  771 

alkaline,  683 
in  animuls,  779 
cunibinattons  of,  714 
pruiK-r,  685 
Eaithy  bouies,  6iH.'cific  heat  of, 

677 
Elemi,  764 

EtJier,  snli'huric,  709 
nitric,  710 
muriatic,  711 
acetic,  ib. 
phosphoric,  ib. 
Evaporation,  674 
£:(pansion,  673 

of  gases,  ib. . 
of  liquids,  ib, 
of  sotidt.  ih. 
excepiions  to,  ib. 
Extractive  principle,  757 
Eye,  bumoun  of  the,  789 


Feathers,  784 
Ferrane.  707 
Kerranea,  ib. 
Fibrin,  755 

animal,  775 
Fluatcs,  717 
Fluoric  nciil,  693 
Formic  acid,  609 
Freezing  eXpUnie.1,  674 

of%\:»ter,   ib. 

of  acids,  ib. 
Friction,  680 
Fulminating  gold,  681 
sihcr,  ib. 
Fumiccs,  SOJ 


riadolinlir,  7Ss 
(htlUnurn  gum,  709 
('flllir  urul,  701 
(jiliiilioge  gum.  770 
('US,  uUliitiif.  f,i<j 

phiitgt-n,  lb, 

nirioMi,  Tiji,  688 

niinius  o\idr,  0B9 
Gan'uusoiide,  053 
Cases,  pro|Hr(ics  of  ilie,    737, 

711 

rau-b  of  cooling  in,  C7J 

expansion  of.  '^71 

ipircilie  b<at  uli  f<77 
Ga7/jmetvri.  7^*7 
Gitalinr,   772 
GItiiidi,  733 

Glasiul  sulphuric  acid,  C'tX 
Glass,  715 

s|Hcific  heat  of,  071 
Glueina,  080 
(ilucium,  ib. 
<;i'iien,  753 
Gold,  055 

ox  des  of,  ib. 

pho^phnrei  of,  ib. 

alloys  of,  ib. 

Mosaic,  662 

lulnjinnting,  ^,81 

niuriatcuf,  706 
Ckiniy  concrf^lioiis,  794 
GuiAcum,  700 
Gutn,  7i9 
Gum  resins,  769 

H 

Hair,  784 

Heat,  escape  of,  from  suHaces, 
670 
latent,  674 

Helmont,  Van,  0)3 

HeuryN  apparains  for  ihc  sluw 
combustion  of  inflamtiinble 
gases.  );oo 

Hollandns,  J.  J.  041 

Hombeig's  phosphorus,  700 

Homy.  "77 

Honis,  731 

Humours  of  the  eye,  78^ 

Hydrogen,  648 

arsenical,  0''5 
carbureiid,  649 
jiliusphuritcd,  651 
sulphureted,  ib. 
supersulpburetcd,  ib. 

Hydroiulphureis,  737 


Ineombuitiblcs,  simple,  652 

Indigo.  752 

InHanimable     liquids,     (|icctfic 

hiai  of.  077 
Ink,  writing,  703 
Intr  stinni  cuncretioni,  793 
Inulin,  751 
Iridium,  ^>i8 

salts  of,  730 
Iron,  660 

oxides  of.  tb. 

carburet  of,  ib. 

pho^plioii'it  of,  ib. 

sulphun-ts  oi;  ib. 

cast,  6«I 

alluyvnf.    ib. 

salis  of,  :1. 


Jiry.750 


Kinic  acid,  698. 


Uc,  7C.5 

stilphuris,65l 
LAdannm,  765 
Latent  li-ai.  6~4 
1j|\(>uier,^45 
L<ad,  66  i 

ovidi'S  nf,  ih. 

ph  ■*phurti  r<C  f-^J 

siilphuret  if.  it), 

alio)  I  i.f.  1-'. 

■alts  of  7*j 


r.ibavloa,  Uquorcl,  e&l 
t^tpimrnis.  783 
I'lKhf,  469 

rrfVarfiiin  nf.  ib. 

rctl/x^i^m  "f,  ib. 

Colour*  of.  lb. 

changfTs   pri^ucu]   by  »'.. 
070 

iniircr*  uf,  ib. 
J.imr,  ^/43 

wut»T,  ib. 

Iiyilniii-  Iff   M4 

>ul|rlior-'t  of,  ih. 

phosphurti  uC,  ib. 
I.iquiiU,  741 

l-i'i»ur  ol  ibc  pfii'-arUium,  '.'90 
i'llly  Kaymond,  Ml 
Lutes,  802 

M 

.>Uequcr,644 

Magne»ia  0^4 
Migni-iic  pyrites,  6V) 


Migiii-.m,  ft84 
M«hh».7i, 


.713 
Miilig-jiK-M-,  OfO 

oxiil'sur.ib. 
pbniphurrt  of,  ib, 
salUof,  735 
Mjlic  artd.69'> 
Murgraal,  644 
M»rrow,  784 
Masiich  7(>3 
Mtancaeid, '^T 
^fpn'l>^alle^  783 
>lin:ury,057 

oxides  of.  ib. 
S)il|4iUiets  nf.  ih. 
atujig  n>s  of  fm 
Mu tills,  65,1,  772 

g<  nvral  prf.j»crti(n  of,  699 
u\idei  (>t,  ib. 
sp<-cific  In  Bi  of,  677 
in  anifr»l»,  779 
c<<iiib:iiatiiriu  of,  with  ox- 


ygen,':.51 
With  c 


I  cunibuktiblcs,  ih. 
Miermcosmic  sj|t,7v3 
Milk,  786 

sogat  of,  767 
t.u'xt,  ib, 

compotifioD  of,  ib. 
Mixture,  oso 

eltange  of  irmp>-r«ture 
ocmtioned  by,  ib. 
Muhbdcna.  667 
Molybtienum.  ih. 

o:ixU-4  of,  ib. 
snifhurrt  uf,  ib. 
sal'iof,  734 
>(ol)b'^icacid,f>67 
Mo:ytxlous  acid,  ib. 
Morbid '  oncretioii*.  793 
Morony  be  ac'id,  097 
Mortan.  802 

Moriiibir't  pyrometer,  793 
Musaic  gulii,0-'2 
Muiut.  750.  789 

aniniiil,774 
Miifflet,  --iO] 
Muriatf-*,  715 
Mntr:i-i  t.f  luilmals.  781 
Mrtrh  gum,  770 


Kailt,781 

N.rcoite  priocipU.-,  75t 

Nen>t,  783 

Nickel,  001 

uSidcs  <'f,  ib. 

sail*  i>r.  733 
Nitric  hciiJ,  '"^4 
>t'n>us  bciti  (553.694 
ga*.65i 
oiide  gaif  OaC 
NilTOgi  n,  653 

D 

OI  ».f  Dippi'l.  777 
Oili.  7it. 

tmimai,  777 

TohtJlc  or  eftsciu'al,  711 

fixtd.712 

drying.  7I3 

Cit  ilk 

e.n|'>  rrumaite,  ib» 

biiuiiunoo^.  ill. 
'^\Lantcu,6tt 
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Olibanam  gum,  770 
Opopoiias  gum,  ib. 
OrpiiTieiiL  6(35 
Osmium,  659 
Ossification.  793 
Oxalic  acid,  697 
0j£  bile,  783 
Oxide,  gaseous,  653 

carbonic,  6-19 

of  phosphorus,  ib* 
Oxides,  686 

specific  heat  of,  677 

of  hydrogen,  687 

carbonii:.  ib. 

of  azote,  688 

of  the  metab,  table   of^ 
658 
e.iygen,  646 


Valladium,  658 

salt  of,  730 
Paracelsus,  642 
Percussion,  079 

condensation  occasion* 
ed  by,  ib- 
Pericardium,  liquor  of.  789 

composition  of,  ib. 
Perspiration.  79 1 
Peru,  balsam  of,  767 
Phosphates,  718 
Phosphites,  ib. 
Pho-iphorane.  705 
Phosptioric  acid,  650.  691 
Phosphorous  acid,  650,  692 
Fbos^jborus,  650 

oside  of,  ib. 
of  Humberg,  706 
Phosgen  gas.  650 
Phosphurt-ttd  hydrogen,  651 
Pinchlxfck  atcul,  663 
Piieoal,  714 

Plants,  ingredients  of,  746 
platinQm,  655 

oxides  of,  656 
pbosphurct  of,  ib. 
alloys  of,  ib. 
munate  of,  706 
Plumbago.  649 
Plumbane,  707 
Poisons,  anima),  791 
Puisoo,  of  the  viper,  ib. 

bet  and  wasps,  ib* 
scorpion,  ib 
spider  tribe,  ib. 
Potajh,6B2 


PotB»h,combinations  of,wiih  sul- 
phur and   phosphoru», 

6S2 
composition  of,  683 
Potassane,  705 
Potaasiun>,  6S2 
Pritstley,  645 
Prince's  mt'tai.  663 
Prussic  acid,  700 
Pyriif-s,ui8gi»cti'-.  660 
Pyrometer,  Wedgcwood^s,  685, 
695 
Mortimer's,  695 

R 

Radiating,  power  of,  bodies,  671 
Raysof  ht:at,670 
Rays,  caloi'i tic,  ib. 

deoxidizmg.  ib. 
Realgar.  665 

ReHei-tiiig,  power  of  bodies,  671 
Resiuof  bile  777 
Resiris.  762 

animal.  777 
Retinuspbultuiu,  714 
Rhodium,  658 

salts  of,  730 
Rosin,  764 
Rouelle,  644 


Saccharine,  matter,  77& 

SaclaCtiC  acid,  698 

Saline  solutions,  ipeci&c  beat  ofj 

677 
Saliva,  properties  of,  787 

compusiiioa  of,  ib. 
Salts,  716 

all>aline  and  earthf}  tb* 
Sandar.iCh  764 
Sarcotoll,  748 
Scamii'ony  gum,  770 
Schetlt;,645 
Scheelium,  667 
Scales.  781 
Sebacic  <tcid,  696 
Semen,  propert-es  of,  790 

composition  of,  ib> 
Semimetals,  655 
Shelb,  780 
SihcH,  6S6 
Siticium.  ib* 
Silver,  656 

oxidd  ot,  ib. 

siiIphureiof,e5J 


Silver,  pliosphuret  of,  657 
alloys  otiib. 
fuliuinatiiig,  681 
Simple  suh>tjii-  ei>,  646 
eombustiblfs  648 
inco»ibustibles,  653 
Sinovia,  propeitits  of,  790 

composition  of,  lb. 
Skin, 782 
Soaps,  713 

ear  hy,  ib. 
metallic,  739 
Soda,  683 

compustiion  of,  ib. 
Sodanc,  705 
Sodiuui.683 
Solids,  743 

Specific  gra\ity  of  gases,  appa- 
ratus for  ascf  rtain^ng  it,  800 
Specilic  beat  oi  gases,  676 
water,  ib. 

sal.ne  ^olutiom,  ib. 
acid;,  ib. 
aUalics,  ib. 
intlamiiiable    li- 
quids, ib. 
animal  Huids,  ib. 
snim'l  solids,  ib. 
vegetable  substan- 
ces, ib. 
earthy  bodies,  ib. 
stunewai-e,iu. 
glass  ib. 
aulph.:r,ib. 
metals,  ib. 
oxides,  ib. 
Spermaceti,  777 
Spirit  of  wine,  710 
Staunane^  707 
Siannunea.  ib. 
Slahl,643 
Starth  751 

Stoneware,  tpecific  heat  of,  677 
Storax,  768 
Struntiai),  685 
StrontiaUDi;.  706 
Strontiuiii,  685 
Styrax,  balsam  of.  767 
Subt-r,  770 
Suij'-ric  acid.  705 
Substances,  simple,  646 
Succtntc  acid,  697 
Sugar,  747 
Sult>hates,  720 
Sulphites,  721 
Sulphur,  650 

fpecificlieat  0^677 


Sulphur,  oxide  of,  651 

phosi  hin-et  of,  653 
Sulphvireied  hydros  n,  651 
Sulpbuiic  auid    650.  6^1 

Table  of  ihi-  stien^th.and 

boiling  po  nt  of,  ib. 
Sulplitirous  acid,  651 
Sulphurane,  705 
Suii,67S 


Table  of  chemical  decomposi- 
tions, 743 

acid  suppoiters,  693 

the  strength  and  boiling 
point  of  nitric  acid,  694 

the  strength  and  boiling 
point  of  sulphuric  acid, 
691 

the  latent  beat  of  bodies, 

675 

the  specific  beat  of  bodies, 

676 
the  colours  which  colori- 
fic acids  stnke  with  the 
metals.  704 
Table   containing    the    proper- 
ties of  the  metals.  663 
of  the  oxides  of  the  me> 
tals.ib. 
Tacamv  liac,  764 
Tannin,  756 
Tannin,  natural,  702 
Artificial,  703 
Tantalum,  667 
Ta., mineral  714 
Tartaric  acid,  698 
Tears,  789 
Tellurium,  664 

oxides  of,  665 
alloy  of,  ib. 
salts  of.  735 
Temperature,  equal  distribution 

of,  672 
Tendons,  783 
Thermometer,  67 : 

differential,  671 
Fabrenbeit's,  794 
Tin,  661 

oX'des  oC  662 
pbn$phurct  of,  ib, 
Bulphuret  of,  ib. 
alloys  of,  ib. 
plate  lb. 
salts  of,  73t 
Tinned  copper,  662 


Titanium,  667 

oxrdr^  of,  ib. 

salts  of,  735 
Train  oil,  777 
Tolu.  balsam  of,  767 
Tungsten,  667 

o^)de8of,  ib, 
Tungstic  acid,  695 

U 

Unconfinfible  bodies,  669 
UliTiin.  750 

Uranium,  salts  of,  735 
Urine,  properties  of,  792 
composition  of,  ib. 
Uric  acid,  699 
Urinary  calculi,  79J 
Urea,  776 


Valentine,  Basil,  643 
Varnish,  amber.  766 
Vegetable   substances,   specifLC 

heat  of,  677 
Vegetables,  746 
Vinegar,  696 

^V 

Water,  687, 745 

specific  beat  of,  677 
Wax,  759 

Wedgewood's  prrometer,  6M 
Whey,  787 
Wood.  771 

Woulfe's  apparatui,  802 


Tttria,  686 


Zinc,  663 

oxides  of,  ib^ 
pbospfauret  o£  'A, 
sulphuret  oj^  ifk 
alloys  of,  ib, 
salts  ut;  733 

Zincann,  707 

Zirconist  686 

Zirconiumj  ibi 
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PLATE  CV. 

Fig.  I.  Represents  Buffbn's  large  Burning  Mirror,  com- 
posed of  168  pieces  of  silvered  glass. 

Fig.  2, 3,  4.  Shew  tlie  Machinery  for  adjusting  each  of 
the  Mirrors. 

Fig.  5.  &  6.  Represent  another  Burning  Mirror,  invented 
by  Bufl'oii,  and  consisting  of  a  plate  of  flat  silvered 
glass  incurvated  by  the  pressure  of  the  atmos- 
phere. 

Fig.  7.  &  8.  Exhibit  a  third  Burning  Mirror  invented  by 
Buflbn,  in  which  the  plane  glass  is  incurvated  by 
the  pressure  of  the  atmosphere,  the  vacuum  being 
formed  by  the  combustion  of  a  sulphur  match. 

Fig.  9.  8c  10.  Represent  Peyrard's  Burning  Mirror,  in 
which  the  solar  rays  are  kept  on  the  same  spot  by 
a  particular  adjustment. 

Fig.  11.  Exhibits  Buffon's  Burning  Mirror  with  concen- 
tric zones. 

PLATE  CVL 

Fig.  1.  Represents  Parker's  Buniing  Lens. 

Fig.  2,  3,4.  Shew  tlic  method  proposed  by  Dr  Brewster 
of  constructing  Burning  Lenses  with  solid  seg- 
ments. 

Fig.  5.  Represents  the  Catadioptric  Burning  Sphere,  as 
proposed  by  Dr  Brewster. 

Fig.  6.  &  7.  Exhibit  a  portable  Burning  Pyramid  propos- 
ed by  Dr  Brewster. 

PLATE  CVn. 

Fig.  1.  Represents  the  Machine  for  cutting  Button 
Moulds. 

Fig.  2,  3,  4,  5.  Shew  the  old  method  of  making  Orna- 
mental Buttons. 

Fig.  6.  Represents  the  Moulds  for  making  Horn  Buttons. 

Fig.  7.  Is  the  Pressing  Vice  for  indenting  the  Horn  into 
the  exact  pattern. 

Fig.  8.  Shews  the  Luthe  for  drilling  Sailors  Buttons. 

Fig.  9.  Is  the  Apparatus  for  drying  off  Gilt  Buttons. 

PLATE  CVIII. 

1 .  Is  the  Common  Mangle  for  smoothing  cloth. 

2.  k  3.  Represent  thfe  Glazing  Table. 

4.  Is  ti'.e  Five  Bowl  Calender. 

5.  Exhibits  tlie  Glazing  Calender. 

6.  Is  the  Water  Press. 

7.  Represents  the  Muslin  Calender. 

PLATE  CIX. 

I,  2,  3.  Represent  the  Camel  which  was  chiefly  used 
by  the  Dutch  for  lifting  their  vessels  over  shal- 
lows by  the  buoyant  power  of  wat«r. 


Fig- 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


Fig.  4,  5,  6.  Shew  the  Camera  Lucida  for  drawing  in 
Perspective,  invented  by  Dr  Wollaston. 

Fig.  7.  Represents  a  new  method  of  adapting  the  Camera 
Lucida  to  a  Telescope,  for  taking  Panoramic 
Views. 

PLATE  ex. 

Contains  various  Figures  illustrative  of  the  phenomena 
and  theory  of  Capillary  Attraction. 

PLATE  CXI. 

Fig.  1.  Shews  the  form  of  the  Cardwires,  and  the  method 

of  fixing  them  into  the  leather. 
Fig.  2.  Represents  Mr  Beard's  Card-wire  Machine. 
Fig.  3.  Shews  the  Dies  for  straightening  the  Wire. 
Fig.  4.  5c  5.  Represent  an  enlarged  view  of  the  Pliers  for 

holding  the  Wire. 

PLATES  CXII.  and  CXIII. 

These  two  Plates  contain  Diagrams  for  illustrating  the 
theory  of  Carpentry. 

PLATE  CXIV. 

Contains  Diagrams  illustrative  of  the  geometrical  prin- 
ciples of  Carpentry. 

PLATES  CXV.  CXVI.  CXVII.  CXVIII. 

The  Figures  contained  in  these  Plates  are  illustrative  of 
the  stereographical  principles  of  Carpentry.  See 
Carpe-vtry. 

PLATE  CXIX. 

The  Diagrams  in  Plates  CXIX.  CXX.  illustrate  the 

subject  of  Groins. 
Fig.  1.  Is  a  Cylindrical  Groin. 
Fig.  2.  Is  a  Cylindroido-cyUndric  Groin. 

PLATE  CXX. 

Fig.  1,2,3,4.  Shew  the  plan  of  Gothic  groining. 
Fig.  7.  Is  an  equilateral  fan  Groin. 
Fig.  8.  Is  an  oblong  fan  Groin. 

PLATE  CXXI. 
Represents  the  method  of  Cylindro-cylindric  Arching. 

PL.\TE  CXXII. 
Contains  Diagrams  for  illustrating  tlie  subject  of  Roofing- 

PLATE  CXXIII.  CXXIV. 

Illustrate  the  method  of  covering  circular  Roofs. 


808 


EXPLANATION  OF  PLATES. 


PLATE  CXXV. 

Fig.  1,2,  3,  4,  5,  6,  7,  8.  Represent  the  method  of  execu- 
ting Niches  with  spherical  Heads. 

Fig.  9.  Is  the  plan,  section,  and  interior  elevation  of  a 
pendcntive  Ceiling. 

PLATE  CXXVI. 

I'ig.  1,  2,  3,  4,  5,  6,  7,  8.  Shew  the  method  of  scarfing 

Beams. 
Fig.  9,  10.  Illustrate  the  subject  of  naked  Flooring. 

PLATE  CXXVII.  CXXVIII. 

Contain  Diagrams  for  illustrating  the  subject  of  Truss 
Girders.     See  Cakpentry. 

PLATE  CXXIX. 

Fig.  1,  2,  3,  4.  Represent  different  designs  for  Roofs. 
Fig.  5,  6,  7,  8,  9.   Illustrate  the  construction  of  Domes. 
Fig.  10,  11,12.  Shew  the  method  of  forming  the  Centres 
for  Bridges. 

PLATE  CXXX. 

Fig.  1,  2,  3,  4,  5.  Represent  the  Draw  Loom  for  making 

Carpets. 
Fig.  6, 7.  Shew  the  new  Automatic  Carpet  Draw  Loom, 

invented  by  the  author  of  the  article  Carpet. 

PLATE  CXXXI. 

Represents  a  Carriage  or  Car  taken  from  The  Triumfih 
of  Maximilian. 

PLATE  CXXXIL 

Exhibits  a  view  of  three  modern  Carriages. 

PLATE  C XXXIII. 

I'ig.  1.  Represents  the  Bones  of  the  Swimming  Paw  of 
the  Dolphin. 

Fig.  2.  Is  tlie  Tail  of  the  Piked  Whale,  shewn  in  Plate 
CXXXIV.  Fig.  2. 

Fig.  3.  Shews  the  Skull,  Jaws,  and  Teeth  of  the  Dol- 
phin. 

Fig.  4.  The  form  of  the  Teeth  in  the  Physetcr  Tribe. 

Fig.  S.  Is  the  Tusk  of  the  Narwhal. 

Fig.  6.  Shews  the  horny  Plates  of  Whalebone  in  the 
Balscnae. 

PLATE  CXXXIV. 

Fig.  I.  Is  the  Blacker  Greenland  Whale. 

Fig.  2.  The  Piked  Whale. 

Fig.  3.  The  sniall-headcd  Narwhal. 

Fig.  4.  The    blunt-headed     Cachalot,     or     Spermaceti 

Whale. 
Fig.  5.  The  Butskopf,  or  Beaked  Whale. 

PLATE  CXXXV. 

Fig.  1,  2,  3,4,  5.   Represent  the  Chaff  Cutter  invented 

bv  Mr  R.  Salmon  of  Woburn. 
Fig.  6,  7,  8.  Represent   the   Chaff  Cutter   with   spiral 

Knives. 


PLATE  CXXXVI. 

Fig.  1.  Is  a  front  elevation  of  the  Tambouring  Machine, 
invented  by  the  author  of  the  article  Chainwork. 

Fig.  2.  Is  a  back  elevation  ofthe  same. 

Fig.  3.  Is  a  profile  elevation  of  the  left  hand  part  of  the 
Machine. 

Fig.  4.  Shews  the  form  of  the  traverse  Wheels. 

Fig.  5.  Is  a  horizontal  Section  of  the  Tambour  Machine 
immediately  above  the  Needle  Frame. 

Fig.  6.  Represents  the  Machinery  for  moving  the  Feed- 
ing and  Working  Needles. 

PLATE  CXXXVn. 

Fig.  1,  2,  3,  4.  Illustrate  the  construction  of  particular 
parts  of  the  Tambouring  Machine. 

Fig.  5.  Is  the  appearance  of  one  of  the  Chains  in  Tam- 
bour Work. 

Fig.  6.  Is  a  profile  elevation  of  a  new  Tambouring  Ma- 
chine invented  by  tiie  author  of  the  article  Chain- 
work. 

Fig.  7.  Is  a  front  view  of  the  same. 

Fig.  8 — 17.  Illustrate  the  construction  of  particular  parts 
of  the  Machine. 

PLATE  CXXXVIII. 

Fig.  1.  Is  a  profile  elevation  of  the  common  Stocking 

Frame. 
Fig.  5.  Is  a  front  elevation  of  the  Rib  Stocking  Frame. 
Fig.  10.  Is  a  horizontal  plan  of  the  Needlesinthe  Plated 

Stocking  Frame. 
Fig.  2,  3,  4,  6,7,  8,9,  II,  12,  13,  14.  Are  illustrative  of 

the  different  parts  of  these  Machines. 

PLATE  CXXXIX. 

Contains  views  of  the  different  parts  of  a  Machine  for 
Weaving  Fishing  nets,  invented  by  the  author  of 
the  article  Chainwork.   See  that  article,  p.  603. 

PLATE  CXL. 

Fig.  1.  &  2.  Represent  a  Loom  moved  by  power,  for 
weaving  Checks  of  every  description,  invented  by 
the  author  of  the  article  Check. 

The  rest  of  the  Plate  contains  specimens  of  different 
Numeral  Characters. 

PLATE  CXLL 

Fig.  1 .  Rejircsents  the  differential  Thermometer  invent- 
ed by  Professor  Leslie. 

Fig.  2.  Represents  the  Pyrometer  contrived  by  Dr. 
Cromwell  Mortimer,  for  determining  the  fusing 
points  of  tiic  metals. 

Fig.  3.  Shews  the  Index  and  Circular  Scale  of  the  pre- 
ceding Instrument. 

Fig.  4,  5.  Exhibit  the  Apparatus  contrived  and  used  by 
Dr  Crawford  for  determining  the  specific  heat  of 
the  Gases. 

Fig.  6.  Shews  the  contrivance  for  heating  the  Gases 
equally  without  moistening  them. 

Fig.  7.  Represents  the  Calorimeter  invented  by  Lavoi- 
sier and  La  Place,  for  detcrinining  the  specific 
heat  of  bodies. 


EXPLANATION  OF  PLATES. 


809 


Fig.  8,  9,  10,  represent  a  small  tinned  iron  Water 
Ti'ouf^h,  for  |)rLp;irinj;  the  );ascs,  and  roiilaiivjnij 
the  vessels  ill  wiiicli  tl>c  (jascs  arc  conlined.  l-'i^;. 
9.  is  tlie  Shelf,  and  I'ij;.  10.  a  Hottlc  Siipporiir. 

Fij;.  11,  12,  13,  14,  15,  16,  and  17.  are  Kelorts  and 
Flasks  with  bent  tubes,  Receivers  and  Tubes  for 
making  experiments  on  Gases. 

PLATliCXLH. 

Fig.  1.  A  divided  Glass  Tube. 

Fig.  2.  Is  a  Gazometcr  for  holding  oxygen  gas. 

Fig.  3.  and  4.  represent  another  Gazometer  of  a  different 
construction. 

Fig.  5.  Exhibits  a  Mercurial  Trough  for  examining  the 
properties  of  gases. 

Fig.  6.  Is  a  simple  instrument,  invented  by  Mr  Caven- 
dish, for  conveying  gases  from  one  vessel  to 
another. 

Fig.  7.  Represents  a  Balance  for  measuring  the  specific 
gravities  of  gases. 

Fig.  8.  Is  a  Detonating  Apparatus  contrived  by  Mr 
Pepys. 

Fig.  9.  Represents  an  ingenious  apparatus,  invented  by 
Dr  Henry  of  Manchester,  for  the  Slow  Combus- 
tion of  Inflammable  Gases. 

Fig.  10.  Is  a  Balloon  Glass  Receiver. 

PLATE  CXLII.— JVo.  2. 

Fig,  I.  A  perspective  view  of  a  Furnace  suitable  for 
refining  Camphor. 


Fig.  2.  A  Flask  used  for  refining  Camphor. 

Fig.  3.  The  same  Flask  in  its  ueparatc  iron  sand- 
bath. 

I'ig.  4.  Represents  Mr  William  Henibcl,  jr's.  method 
of  mounting  Woulfe's  apparatus. 

PLATE  CXLIII. 


Fig.  I.  Is  a  Maltras  with  a  wire  for  holding  it  by  wlicu 
hot. 

2.  Is  a  Glass  Funnel. 

3.  Represents  a  Precipitating  Vessel. 

4.  Exhil)its  a  Copper  Still,  fitted  into  a  fumacCi 
with  a  worm  and  refrigeratory. 

5.  Sliews  a  Glass  Alembic  for  distillation. 

6.  Exhibits  a  Woulfe's  Apparatus  fitted  up  for  dis- 
tillation. 

and  8.  Represent  a  Perspective  View  and  Sec- 
tion of  Black's  Portable  Wind  Furnace  in  its  most 
improved  form. 

9.  Is  a  MulTle  for  exposing  small  vessels  to  the  heat 
of  a  furnace. 

10,  II,  12,  and  13.  Represent  a  convenient  and 
cheap  Blast  Furnace,  invented  by  Mr  Artliur 
Aikin. 

14,  15.  Are  Crucil)les  with  their  tops,  the  one  tri- 
angular and  the  other  circular. 

16,  17.  Are  Supports  for  Crucibles,  the  one  being 
solid  and  the  other  hollow. 


Fig. 
Fig. 
Fig. 

Fig. 
Fig. 

Fig.  7 


Fig. 
Fig. 

Fig. 
Fig. 
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